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1. Background and Site Description

ARCADIS of New York, Inc. (ARCADIS), on behalf of 25 MPR, LLC (25 MPR), has 
prepared this Final Engineering Report (FER) for the 25 Melville Park Road Site 
(hereinafter referred to as the “Site”) in Melville, New York.  The Site is being 
remediated in accordance with the Voluntary Cleanup Agreement (VCA) Index # W1-
0778-96-11, Site # 1-52-169, Voluntary Cleanup Site V00128-1, which was issued on 
January 13, 1998, and the Record of Decision (ROD), which was issued on March 29, 
2004.

On March 28, 1997, WHCS Melville, LLC (WHCS) entered into a VCA with the New 
York State Department of Environmental Conservation (NYSDEC) that required WHCS 
to investigate the Site.  Because WHCS qualified for “innocent owner” status, WHCS 
was only required to address the on-site contamination under the VCA.  Preliminary 
results of the investigation performed by WHCS indicated that on-site remediation was 
required.  Therefore, on January 13, 1998, WHCS and the NYSDEC entered into a 
new VCA to remediate to the extent practical the on-site portion of the groundwater 
that is impacted with volatile organic compounds (VOCs).  The property was sold by 
WHCS on October 9, 2002.  As a result of this property transaction, the executed VCA 
between WHCS and the NYSDEC was transferred to the new property owner, 25 
MPR, who also qualified for innocent owner status. 25 MPR’s obligations under the 
VCA are limited to the on-site portion of the VOC plume, and they are not responsible 
for the investigation and remediation of off-site conditions.

Because an innocent owner volunteer is only responsible for addressing the on-site 
portion of the contamination, the NYSDEC listed the Site as a Class 2 site in the 
Registry of Inactive Hazardous Waste Disposal Sites in New York on May 3, 1999 so 
that the off-site groundwater contamination could be addressed under NYSDEC’s 
State Superfund Program (SSF).  Voluntary Cleanup Program (VCP) sites listed on the 
Registry of Inactive Hazardous Waste Disposal Sites as Class 2 require that the 
Citizen Participation requirements in 6 NYCRR Part 375 be followed.  Therefore, a 
Remedial Action Work Plan (RAWP) was prepared (ARCADIS 2003), and the 
NYSDEC prepared a Proposed Remedial Action Plan (PRAP) and issued a ROD to 
fulfill the Part 375 requirements, even though the Site will remain under the VCP.

The Site is located at 25 Melville Park Road in Suffolk County, New York and is 
identified as District 0400, Section 268, Block 01, Lot 04.  The Site is located slightly 
south and east of the intersection of Broadhollow Road (Route 110) and the Long 
Island Expressway (Route 495) in the Village of Melville, Suffolk County, New York.  
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The approximately 6-acre Site is located in an industrial and commercial area and is 
bounded to the south by Melville Park Road and to the west, north, and east by 
adjoining properties. The Site is presently occupied by a two-story office building and 
parking facilities. Figure 1 (Site Plan) shows the Site features and Site layout.  The 
boundaries of the Site are fully described in Appendix A (Environmental Easement) of 
this FER.

An electronic copy of this FER with all supporting documentation is included as 
Appendix B.

2. Summary of Site Remedy

2.1 Remedial Action Objectives

The following remedial action objectives (RAOs) were identified for the Site. 

2.1.1 Groundwater RAOs

RAOs for public health protection include eliminating or reducing to the extent 
practicable:

• Exposures of persons at or around the Site to chlorinated solvents and petroleum 
in the underlying groundwater;

• The migration of chlorinated solvents from groundwater into indoor air through soil 
vapors; and,

• The migration of on-site groundwater contamination to off-site where additional 
exposures to contaminated groundwater are possible.

RAOs for environmental protection include attaining to the extent practicable:

• Elimination of VOC source areas in groundwater, thereby removing the source of 
the dissolved groundwater plume;

• Ambient groundwater quality standards to be met at the downgradient property 
boundary, thereby preventing further impacts to off-site groundwater; and,

• Ensure that indoor air quality continues to meet NYSDOH guidance values.
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The Site Management Plan (SMP) includes a monitoring plan that describes the 
measures for evaluating the performance and effectiveness of the implemented 
engineering controls (ECs) in reducing or mitigating contamination at the Site.

2.2 Description of Selected Remedy

The site is being remediated in accordance with the remedy selected by the 
NYSDEC in the ROD dated March 29, 2004.  A description of the remedial actions 
performed is provided in Section 4 of this FER.

The factors considered during the selection of the remedy are those listed in 6 NYCRR 
375-1.8. The following are the components of the selected remedy:

1. The operation and maintenance of the downgradient and source area in-situ 
reactive zones (IRZs) by periodic injection of organic carbon to the subsurface will 
continue until the remedial objectives have been achieved, or until the NYSDEC 
determines that continued operation is technically impracticable or not feasible
(see Section 5.2 of this FER);

2. Non-aqueous phase liquid (NAPL) bailing in productive wells will continue until 
NAPL recovery is no longer productive (see Section 5.2 of this FER);

3. Operation of the vapor control system (VCS) in the northeast portion of the 
building;

4. Operation of the heating, ventilation, and air conditioning (HVAC) system to
maintain a positive pressure within the building to help prevent the potential 
migration of vapors into indoor air;

5. Execution and recording of an Environmental Easement (EE) to restrict land use 
and prevent future exposure to any contamination remaining at the Site;

6. Development and implementation of a Site Management Plan (SMP) for long term 
management of remaining contamination as required by the EE, which includes 
plans for: (1) Institutional and Engineering Controls, (2) monitoring, (3) operation 
and maintenance, and (4) reporting;

7. Periodic certification of the institutional and engineering controls listed above.
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3. Interim Remedial Measures and Operable Units

3.1 Interim Remedial Measures

A six-month long Enhanced Reductive Dechlorination (ERD) pilot test was conducted 
from August 2003 to February 2004 in accordance with the Enhanced Reductive 
Dechlorination (ERD) Pilot Test Workplan (ARCADIS 2003) following an August 2002 
letter from the NYSDEC indicating their receptiveness to a pilot demonstration of the 
IRZ technology.  A summary of the pilot program is provided in Appendix C of this 
FER.

With NYSDEC concurrence, the pilot test was extended and an interim IRZ program 
was initiated in accordance with the Interim Enhanced Reductive Dechlorination (ERD) 
Workplan (ARCADIS 2004) immediately following the ERD pilot test and was 
continued until implementation of the full-scale IRZ (i.e., until December 2005).  A 
summary of the interim IRZ program is provided in Appendix C of this FER.

3.2 Operable Units

The on-site portion of the contamination is designated by the NYSDEC as Operable 
Unit 1.  According to the NYSDEC Environmental Site Remediation Database, a 
consent order under the SSF was executed on November 16, 2004 between the 
NYSDEC and potentially responsible parties for this Site.  The consent order requires a 
remedial investigation/feasibility study for the off-site groundwater, which is designated 
by the NYSDEC as Operable Unit 2.

4. Description of Remedial Actions Performed

Remedial activities completed at the Site were conducted in accordance with the 
NYSDEC-approved Remedial Action Work Plan (RAWP) for the 25 Melville Park Road 
site (September 2003) and RAWP Addendum (February 2004).

Appendix C of this FER provides a summary of environmental conditions as they relate 
to groundwater quality, NAPL, sub-slab soil vapor quality, and indoor air quality.

4.1 Governing Documents

The following sections present the governing documents for the Site.
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4.1.1 Site-Specific Health and Safety Plan

All remedial work performed under this Remedial Action was in full compliance with 
governmental requirements, including Site and worker safety requirements mandated 
by the Occupational Safety and Health Administration (OSHA).

A Health and Safety Plan (HASP) was complied with for all remedial and invasive work 
performed at the Site.

4.1.2 Soil/Materials Management Plan

Soil remediation/excavation was not a component of the Remedial Action.  Soil/drill 
cuttings that were generated during well installation were containerized in DOT-
approved 55-gallon steel drums and transported off-site for disposal at a permitted 
facility.

Site use has been restricted to commercial or industrial uses only.  Any future intrusive
work that would breach the cover system at the Site will be performed in compliance 
with the Soil Management Plan (SoMP), which is provided in the SMP (Appendix D of
this FER).  Intrusive construction work must also be conducted in accordance with the 
procedures defined in the HASP and Community Air Monitoring Plan (CAMP) prepared 
for the Site.  

4.1.3 Community Air Monitoring Plan

Air monitoring was performed in accordance with the CAMP during intrusive work 
activities. Real-time air monitoring for VOCs and particulates (i.e., dust) was conducted 
at the Site during field activities to ensure that the community is appropriately protected 
from potential airborne contaminants related to investigation and remedial work 
activities.

4.1.4 Site Management Plan

The SMP, dated August 13, 2010, was prepared to manage residual contamination at 
the Site in perpetuity or until extinguishment of the EE in accordance with 6 NYCRR 
Part 375 and is provided in Appendix D of this FER. The Site may contain residual 
contamination left after completion of the Remedial Action performed under the VCP.  
ECs have been incorporated into the Site remedy to provide proper management of 
residual contamination in the future and to ensure protection of public health and the 
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environment.  A Site-specific EE was recorded with the Suffolk County Clerk that 
provides an enforceable means to ensure the continued and proper management of 
residual contamination and protection of public health and the environment.  The EE, 
dated November 13, 2010, is provided in the SMP.  It requires strict adherence to all 
ECs and all institutional controls (ICs) placed on this Site by NYSDEC, by the grantor 
of the EE, and any and all successors and assigns of the grantor.  ICs provide 
restrictions on Site usage and mandate operation, maintenance, monitoring, and 
reporting measures for all ECs and ICs.  The SMP includes the methods necessary to 
ensure compliance with all ECs and ICs required by the ROD and EE for residual 
contamination at the Site.  Details regarding annual EC/IC certification are provided in 
the SMP.  The SMP has been approved by the NYSDEC, and compliance with the
SMP is required by the grantor of the EE and grantor’s successors and assigns.

4.2 Remedial Program Elements

The following sections present the full-scale remedial program for the Site.  
Specifically, the sections below present the as-built injection and performance 
monitoring well network and the implementation methodology (i.e., operation and 
maintenance procedures) for each of the remedial components that will be used to 
meet the RAOs for the Site.

4.2.1 Contractors and Consultants

ARCADIS has performed the remedial work at the Site since 2001. The ARCADIS 
Engineer of Record who has been responsible for inspection of the work is Kenneth 
Zegel, P.E.

4.2.2 Full-Scale In-Situ Reactive Zone

The following section describes the full-scale IRZ injection and performance monitoring 
program.  Where applicable, the methodology has been separated into the two primary 
components of the remedy including the downgradient and source area IRZs.

4.2.2.1 Injection Well Network

The following section describes the injection well network to be used during 
implementation of the full-scale IRZ.  The locations of IRZ injection wells are shown on 
Figure 3.  Construction specifications for the IRZ injection wells are provided in Table 
1.
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4.2.2.1.1 Source Area In-Situ Reactive Zone Injection Well Network

A network of eleven existing injection wells is available to deliver the electron donor 
solution to the subsurface within the source area.  This network consists of six shallow 
zone and five intermediate zone injection wells.  Specifically, the available shallow 
zone injection wells include IW-17, IW-19, IW-21, IW-22, IW-24, and IW-26.  The 
available intermediate zone injection wells include IW-18, IW-20, IW-23, IW-25, and 
IW-27.  As stated previously, construction specifications for these wells are provided in 
Table 1.

Injection wells IW-24 and IW-27 are currently used to deliver electron donor solution to 
the source area IRZ as approved by the NYSDEC (NYSDEC 2008).  IRZ performance 
monitoring data has continually demonstrated that injection into these wells is sufficient 
to treat the full length and width of the source area.  The remaining source area 
injection wells may be added to the injection program, as needed, based on the results 
of the source area IRZ performance monitoring and NAPL gauging efforts.  Likewise, 
additional injection well(s) may be installed to supplement the IRZ program, if 
necessary.  A description of potential alterations to the source area injection 
methodology is provided in Section 4.8.1.1 of this FER.

4.2.2.1.2 Downgradient In-Situ Reactive Zone Injection Well Network

A network of eight existing injection wells is available to deliver the electron donor 
solution to the subsurface within the downgradient IRZ area.  This network consists of 
three shallow zone and five intermediate zone injection wells.  Specifically, the 
available shallow zone injection wells consist of existing injection wells IW-5, IW-6, and 
IW-16.  The available intermediate zone injection wells consist of existing injection 
wells IW-10, IW-11, IW-13, IW-14, and IW-15.  As stated previously, construction 
specifications for these wells are provided in Table 1.

Shallow injection wells IW-6 and IW-16 and intermediate injection wells IW-11, IW-13, 
IW-14 and IW-15 are currently used to deliver electron donor solution.  IRZ 
performance monitoring data has continually demonstrated that the full length and 
width of the on-site downgradient plume is being remediated and injections into 
additional side gradient injection wells are not required to remediate the full width of the 
downgradient plume.  However, if IRZ performance monitoring data indicate a need to 
expand the downgradient IRZ, sufficient measures will be taken to ensure full 
treatment of the plume.  A description of potential alterations to the downgradient 
injection methodology, if necessary, is provided in Section 4.8.1.2 of this FER.



G:\APROJECT\WHCS Melville\Final Engineering Report\Final\Final Engineering Report.doc 9

Final Engineering 
Report
25 Melville Park Road Site
Melville, New York
NYSDEC Site No. V00128

4.2.2.2 Monitoring Well Network

IRZ performance monitoring will be conducted using a subset of existing monitoring 
wells which will be selected to monitor the effectiveness of the full-scale IRZ.  The 
locations of IRZ performance monitoring wells are shown on Figure 4.  Construction 
specifications for wells in the IRZ performance monitoring program are provided in 
Table 1.  A description of the performance monitoring well network for the source area 
and downgradient IRZs is provided below.

4.2.2.2.1 Source Area In-Situ Reactive Zone Monitoring Well Network

A network of existing wells is available to track the progress of the source area IRZ.  
The subset of the well network that is currently used consists of four shallow zone, four
intermediate zone, and two deep zone wells.  Specifically, the shallow zone monitoring 
network includes IW-2, IW-17, IW-22, and MW-13.  Wells IW-17 and MW-13 will be 
used to track progress of the remediation along the downgradient flow path.  Wells IW-
2 and IW-22 will be used to monitor the lateral extent of the IRZ.

The intermediate zone monitoring network includes IW-8, IW-18, IW-23, and MW-13D.  
Similar to the shallow zone network, wells IW-18 and MW-13D will be used to track 
progress of the remediation along the downgradient flow path.  Wells IW-8 and IW-23 
will be used to monitor the lateral extent of the IRZ.

The deep zone monitoring network includes MW-18D and the former diffusion well.  
MW-18D and the former diffusion well will be used to demonstrate that the remediation 
is not resulting in the vertical migration of VOC mass in the source area.

During the course of the remediation, select wells used for performance monitoring 
may be converted to injection wells in an effort to enhance the remediation, if 
necessary.  ARCADIS will notify the NYSDEC of any proposed modifications to the 
monitoring/injection well network prior to implementation.

4.2.2.2.2 Downgradient In-Situ Reactive Zone Monitoring Well Network

A network of existing wells is available to track the progress of the downgradient IRZ.  
The subset of the well network that is currently used consists of one shallow zone 
monitoring well (MW-7) and one intermediate zone monitoring well (MW-28D).  These 
wells will be used to track progress of the remediation along the downgradient flow 
path.
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In addition to the monitoring network described above, select compliance monitoring 
wells will be used to supplement the IRZ performance monitoring program.  Monitoring 
wells MW-31, MW-16D, and MW-36 will provide additional flow path data for the 
shallow, intermediate, and deep zones, respectively.  Monitoring wells MW-4 and MW-
35 will be used to track progress of the western extent of the IRZ in the shallow zone
and intermediate zone, respectively.  Monitoring wells MW-3 and MW-34 will be used 
to track progress of the eastern extent of the IRZ in the shallow zone and intermediate 
zone, respectively.

During the course of the remediation, additional wells may be added or deleted from 
the monitoring program, as necessary, based on the results of the ongoing 
performance monitoring.  ARCADIS will notify the NYSDEC of any proposed 
modifications to the monitoring well network prior to implementation.

4.2.2.3 Injection Procedures

Source area IRZ injections began in December 2005 upon NYSDEC concurrence with 
ARCADIS’ determination that the downgradient IRZ had matured sufficiently to allow 
for complete degradation of contaminant mass released by the source area IRZ.  
Downgradient IRZ injections began in August 2003.  Further detail regarding the 
current implementation schedule for both IRZs is provided in Section 5.1.  Details 
regarding the current injection procedures are outlined below.  Performance monitoring 
is addressed in Section 4.3.  A bulleted time-summary of historic injection 
methodologies implemented at the Site is provided in Appendix C.  Historic injection 
logs are provided in Appendix F.

4.2.2.3.1 Feed Solution

Maintaining the downgradient IRZ and source area IRZ (full-scale IRZ) will involve 
adding a source of readily available electron donors to the subsurface.  This will be 
accomplished through injection of a dilute molasses solution.  The molasses contains 
sucrose, reducing sugars, organic non-sugars, and water, all of which are fully soluble 
in water.  During the course of remediation, alternate electron donors (i.e., corn syrup, 
cheese whey, sodium lactate, molasses-whey blends, etc.) will be evaluated based on 
ARCADIS’ ongoing experience at similar project sites and/or required change in project 
strategy.  ARCADIS will notify the NYSDEC of any proposed alternates prior to 
implementation.
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Groundwater at the Site contains a relatively low natural buffering capacity which 
resulted in a drop in pH during implementation of the 2003/2004 pilot program.  The 
observed pH drop resulted from the generation of fermentative byproducts and organic 
acids produced by the microbial activity.  Subsequent to implementation of the pilot 
program, ARCADIS developed a revised injection methodology which, in most 
geochemical environments, eliminates the need to adjust the pH of the electron donor 
prior to injection.  The revised injection methodology incorporates the use of a lower 
organic carbon concentration at higher injection volumes to maximize the distribution of 
organic carbon in the aquifer and optimize microbial consumption.  System 
performance monitoring data currently indicate that the current injection strategy is 
capable of minimizing the previously observed decline in pH.  Nonetheless, if field data 
indicate that pH adjustments are required, amendments, such as a dilute sodium 
hydroxide solution, may be added to the injection solution.  ARCADIS will notify the 
NYSDEC of such amendments prior to implementation, if necessary.

4.2.2.3.2 Injection Loading and Frequency

A sufficient amount of electron donor will be added to the subsurface to provide excess 
organic carbon and maintain the downgradient and source area IRZs.  ARCADIS’ 
experience indicates that the following injection loading and frequency guidance criteria 
assist in properly establishing and maintaining anaerobic IRZs for ERD:

• An IRZ length of approximately 60 to 100 days hydraulically downgradient 
from the injection zone is sufficient for the eventual complete reductive 
dechlorination of CVOCs;  

• An organic carbon concentration of 20 mg/L greater than baseline conditions is 
adequate to maintain the reducing conditions established within the IRZ;

• Injection of sufficient reagent volume to ensure adequate distribution within the 
target zone; and,

• Minimization, to the extent practicable, of the organic carbon concentration 
within the injection zone to control the generation of fermentative byproducts 
and organic acids.

Based on the guidance criteria above and site-specific data gathered through IRZ 
performance monitoring, the total volume of molasses feed solution injected into each 
well during each injection event will be between 5,000 and 15,000 gallons.  These 
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volumes represent the minimum and maximum anticipated volumes required to 
provide adequate distribution of organic carbon within the source area.  Molasses will 
typically be delivered to the subsurface as a 0.5 to 3-percent solution.  Based on our 
experience at sites in similar hydrogeologic environments, water-table mounding or 
other hydraulic effects are unlikely.  Injections will be completed every three to six
months depending on the results of system performance monitoring.  

Downgradient IRZ injections will be conducted using the injection well configuration 
described in Section 4.2.2.1.2.  In accordance with the injection methodology 
described previously, the total volume of molasses feed solution injection into each well 
during each injection event will be between 5,000 and 10,000 gallons.  Similar to the 
source area injections, molasses will typically be delivered to the subsurface as a 0.5 
to 3-percent solution.  As described in Section 4.2.2.1.2, IRZ performance monitoring 
data has continually demonstrated that the full length and width of the on-site 
downgradient plume is being remediated and injections into additional side gradient 
injection wells are not required to remediate the full width of the downgradient plume.

The injection volume, solution concentration, and/or the frequency of injection may be 
altered at any time depending on field measurements made in the observation wells 
and the analytical results obtained during groundwater monitoring conducted to track 
IRZ performance.  Adjustments will be reported in the Progress Reports.

4.2.2.3.3 Molasses Solution Injection Procedure

Electron donor injections will be completed through one of three methodologies.  Under 
the first methodology, pre-diluted donor solution will be supplied by tanker truck at a 
concentration higher than the actual injection concentration.  The donor solution will 
then be further diluted to the proposed injection concentration on-site and delivered to 
each of the injection wells by transfer pump and/or gravity.  Donor solution will be 
sufficiently mixed through mechanical means prior to delivery to the injection wells.  
Under the second methodology, pre-diluted donor solution will be supplied by tanker 
truck at the proposed injection concentration and injected directly from the tanker truck 
by transfer pump and/or gravity.  The third methodology would involve delivery of raw 
molasses to the Site with all dilution occurring on-site within a portable polyethylene 
tank.  

Injections are currently being completed using the first methodology described above.  
This methodology represents the most efficient means of delivery given the proposed 
electron donor (molasses) and corresponding injection loading and frequency criteria 
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described previously.  However, the delivery methodology will be continually evaluated 
as the remediation progresses and particularly when there is a proposed modification 
to electron donor and/or injection frequency or loading.  The NYSDEC will be notified of 
any proposed changes in the Progress Reports.

Regardless of the injection methodology, a log will be kept during each injection event 
to record the solution strength (molasses and water volumes used), the total volume of 
solution injected into each injection well, the injection pressure at each injection well, 
and the injection flow rate.  These measurements will be monitored to evaluate the 
condition of the well screens (i.e., biofouling) and whether well maintenance activities 
are needed.  The wells will be redeveloped, as necessary.

4.2.3 NAPL Recovery

The hand bailing of NAPL from any well that contains measurable amounts of NAPL is 
currently being conducted on a quarterly basis.  However, if significant NAPL 
thicknesses are detected in a well, then NAPL will be recovered on a monthly basis.  
The methodology outlined herein will continue until NAPL recovery is no longer 
productive.  Recovered NAPL will be containerized in a labeled, sealed 55-gallon 
drum.  The 55-gallon drum will be stored in a secure location and will be disposed of in 
accordance with applicable local, State, and Federal regulations.  In addition, 
absorbent socks may be installed in wells to recover the trace amounts of LNAPL that 
are periodically detected in the wells.  The absorbent socks will be inspected and 
changed out as necessary during the inspection events.  

NAPL recovery volumes, thickness data, and groundwater quality will be evaluated on 
an ongoing basis to determine if more effective methods can be used to address 
residual NAPL that may remain trapped in the aquifer matrix.  NAPL recovery wells 
may be added or removed from the routine schedule based on the results of NAPL 
gauging during the routine monitoring visits. In addition, more frequent monitoring and 
recovery of NAPL may be conducted, as necessary.

As of December 2011, approximately 458 gallons of NAPL/water mixture have been 
removed from Site monitoring wells. NAPL has been disposed of at a number of 
facilities. NAPL is currently being disposed of at the Veolia ES Technical Solutions, 
LLC facility in Middlesex, New Jersey. Copies of available waste manifests are 
provided in Appendix E.
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4.2.4 Reporting

Historical documentation and reporting has been provided in the progress reports that 
are submitted to the NYSDEC.  Future documentation and reporting will continue to be 
provided in the progress reports and will also be completed in accordance with Section 
5 of the SMP.

4.3 Remedial Performance/Documentation Sampling

The remedial performance monitoring is fully described in Section 3 (Monitoring Plan) 
of the SMP (Appendix D of this FER).  The Monitoring Plan describes the measures for 
evaluating the performance and effectiveness of the implemented ECs in reducing or 
mitigating contamination at the Site.  The monitoring program for the Site includes 
long-term IRZ performance monitoring, groundwater compliance monitoring, 
groundwater plume configuration monitoring, water-level measurements, NAPL 
gauging, indoor air quality (IAQ) monitoring, and sub-slab soil vapor monitoring.  Figure 
4 shows the groundwater, NAPL, indoor air quality, and sub-slab soil vapor monitoring 
point locations.

4.4 Contamination Remaining at the Site

Contaminated groundwater and soil vapor remain at the Site subsequent to the 
implementation of the remedial actions described herein.  A description of Site 
environmental conditions is provided in Appendix C of this FER.  To mitigate the risks 
associated with residual contamination, Engineering and Institutional Controls
(ECs/ICs) have been implemented to protect human health and the environment. 
These ECs/ICs are described in the following sections. Long-term management of 
these EC/ICs and residual contamination will be performed under the SMP approved 
by the NYSDEC.

4.5 Soil Cover System

None of the original surface soil layer still exists near the former manufacturing area.  
The entire area around the former manufacturing area is mostly paved at present.  
There is a small unpaved (i.e., grass) area outside the east wall of the former 
manufacturing area.  However, this area is more than six inches above the original 
grade prior to 1984, when the Site was last used for manufacturing.  Therefore, none of 
the original surface soils are exposed at present. A Soil Management Plan, which 
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outlines the procedures required in the event the cover system is disturbed, is provided 
in Attachment C of the SMP.

4.6 Other Engineering Controls

Since remaining contaminated soil vapor exists beneath the site, ECs are required to 
protect human health and the environment. In addition to the ECs described above, a 
VCS has been installed and is currently operating in the northeast portion of the 
building consisting of extraction points VCS-1 and VCS-2 and induced vacuum 
monitoring points MP-1 through MP-6.  The VCS was installed and is operated in 
accordance with the approved VCS Work Plan (ARCADIS 2005) which is provided in 
the SMP.  The locations of all VCS wells are shown on Figure 1.  In addition to the 
VCS, the HVAC system is operated to maintain a positive pressure within the building
to help prevent the potential migration of vapors into indoor air.

Procedures for monitoring, operating and maintaining these ECs are provided in the 
Operation and Maintenance Plan in Section 4 of the SMP. The Monitoring Plan
(Section 3 of the SMP) also addresses inspection procedures that must occur after 
any severe weather condition has taken place that may affect on-site ECs.

4.7 Institutional Controls

The Site remedy requires that an EE be placed on the property to (1) implement, 
maintain and monitor the ECs; (2) prevent future exposure to remaining 
contamination by controlling disturbances of the subsurface contamination; and, (3) 
limit the use and development of the Site to commercial and industrial uses only.

The EE for the Site was executed by the NYSDEC on November 3, 2010, and filed 
with the Suffolk County Clerk on November 19, 2010. The County Recording Identifier 
number for this filing is Liber 12643, Page 746 of Deeds. A copy of the EE and proof of 
filing is provided in Appendix A of this FER.

4.8 Deviations from the Remedial Action Work Plan

The RAWP was implemented as written with no significant deviations.  However, 
additional remedial work and/or optimization efforts were implemented subsequent to 
the submission and approval of the RAWP.  These efforts include, but are not limited 
to:
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• Installation and operation of the VCS.

• Modifications to the injection program to optimize performance (i.e., injection 
wells incorporated, injection frequency, solution strength, etc.).

• Finalization of the long-term monitoring program; and,

• Execution of the EE.

If remedial modifications are required in the future, they will be completed in the 
accordance with the Contingency Plan below.

4.8.1 Contingency Plan

As described previously, the overall objective of the remedial program is to meet the 
remedial action objectives outlined in the ROD.  Anaerobic IRZ technology and 
physical removal of NAPL through hand bailing and/or absorbents are the selected 
remediation techniques to achieve these objectives.  During implementation of the 
remedy, performance monitoring and compliance monitoring data will be continually 
evaluated versus the remedial objectives.  If it is determined that the remedial 
objectives are not being achieved within a reasonable timeframe, a contingent activity 
may be implemented.  Operation of the remedy will continue until the remedial 
objectives have been achieved, or until the NYSDEC concurs that continued operation 
is no longer warranted.  The following subsections describe the contingency evaluation 
activities associated with the long-term operation, maintenance, and monitoring 
program.

4.8.1.1 Contingent Activities for Source Area Remediation

Source area IRZ performance monitoring will be continually evaluated versus the 
specific performance monitoring objectives outlined in Section 3 (Monitoring Plan) of 
the SMP (Appendix D of this FER).  If performance monitoring data indicate that the 
remediation is unsuccessful in meeting these objectives a contingent activity may be 
implemented.  Similarly, a contingent activity may be implemented to enhance the 
remediation in an effort to expedite the overall remedial timeframe.  Specific examples 
of when a contingent activity may be implemented include the following:
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• Performance monitoring results indicate that IRZ technology is not effective in 
enhancing DNAPL dissolution rates and releasing adsorbed-phase mass, 
making it available for treatment;

• Performance monitoring results indicate that the full width of the plume is not 
being addressed in the source area;

• Performance monitoring results indicate that the full length of the plume is not 
being addressed in the source area;

• Alternate electron donors are identified that will provide an enhancement to the 
remediation; and, 

• Alternate injection amendments are identified that will provide an 
enhancement to the remediation.

If the source area IRZ is not effective in achieving its specific remediation goals, 
ARCADIS will reevaluate appropriate remedial technologies for the source area.  
Technologies to be reevaluated may include enhancement to the source area IRZ 
through alternate electron donors, in-situ chemical oxidation, thermal treatment 
technologies, surfactant/cosolvent flushing, the addition of mild surfactants for 
enhanced dissolution, and zero-valent iron.

If source area IRZ performance monitoring results indicate that the full width and/or 
length of the source area contamination is not being addressed, ARCADIS will 
evaluate alterations to the injection program to enhance the remediation.  Modifications 
to the injection methodology may include the installation of additional injection wells, 
revision to the injection loading, frequency, and volume, and/or injection into additional 
existing injection wells.  It should be noted that the current performance monitoring 
data indicate that the full width and length of the source area contamination is being 
remediated.

Finally, alternate electron donors and/or injection amendments will be evaluated 
throughout implementation of the source area remedial program.  If an alternate donor 
and/or amendment is identified that will enhance the remediation, consideration will be 
given to revising the injection methodology accordingly.

ARCADIS will notify the NYSDEC of any proposed contingent activities prior to 
implementation.
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4.8.1.2 Contingent Activities for Downgradient Remediation

Downgradient IRZ performance monitoring will be continually evaluated versus the 
specific performance monitoring objectives outlined in Section 3 (Monitoring Plan) of 
the SMP (Appendix D of this FER).  If performance monitoring data indicate that the 
remediation is unsuccessful in meeting these objectives a contingent activity may be 
implemented.  Similarly, a contingent activity may be implemented to enhance the 
remediation in an effort to expedite the overall remedial timeframe for the Site.  
Specifically, contingent activities for the downgradient remediation may be 
implemented for the following:

• Performance monitoring results indicate that significant CVOC daughter 
products (e.g., VC) are being generated but not degraded over time;

• Performance monitoring results indicate that the full width of the downgradient 
plume is not being adequately addressed;

• Performance monitoring results indicate that the full length of the downgradient 
plume is not being adequately addressed;

• Alternate electron donors are identified that will provide an enhancement to the 
remediation; and, 

• Alternate injection amendments are identified that will provide an 
enhancement to the remediation.

If downgradient IRZ performance monitoring data indicate that a significant quantity of 
CVOC daughter products are being generated but not degraded over time within a 
reasonable timeframe, a contingent activity will be implemented.  Contingent activities 
evaluated will include, but not be limited to, supplemental (i.e., conducted between 
quarterly monitoring events) monitoring of compliance monitoring wells, adjustment to 
the injection loading and frequency, the use of alternate electron donors, the use of 
injection amendments, injection of oxygen releasing compounds such as hydrogen 
peroxide at the downgradient property boundary, the installation of a biosparge system 
at the downgradient property boundary, or a combination of these activities.

If downgradient IRZ performance monitoring results indicate that the full width and/or 
length of the downgradient contamination is not being addressed, ARCADIS will 
evaluate alterations to the injection program to enhance the remediation.  Modifications 
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to the injection methodology may include the installation of additional injection wells, 
revision to the injection loading, frequency and volume, and/or injection into additional 
existing injection wells.  It should be noted that the current performance monitoring 
data indicate that the full width and length of the downgradient area contamination is 
being remediated.

Finally, alternate electron donors and/or injection amendments will be evaluated 
throughout implementation of the downgradient IRZ.  If an alternate donor and/or 
amendment is identified that will enhance the remediation, consideration will be given 
to revising the injection methodology accordingly.

ARCADIS will notify the NYSDEC of any proposed contingent activities prior to 
implementation.

4.8.1.3 Well Installation Methodology

The following subsections of this FER describe the methods used to install injection 
and monitoring wells if required as a contingent activity at the Site.

4.8.1.3.1 Injection Well Installation Methodology

The following sections of this FER describe the methods used to install conventional 
and angle injection wells.

4.8.1.3.1.1 Conventional Well Installation

No conventional (i.e., vertical) injection wells are currently planned for installation.  
Should conventional injection wells need to be installed at a future date, the wells will 
be installed with a drill rig using 4.25-inch inside diameter hollow-stem augers. The 
wells will be constructed of 2-inch diameter, internally flush threaded, schedule 40 PVC 
well casing and 2-inch diameter, internally flush threaded, 0.020-inch (20 slot) stainless 
steel well screen.  Once the well casing and screen are inserted into the borehole, the 
annular space between the well screen and the borehole will be backfilled with either 
Morie #1 or Morie #2 filter pack (depending on aquifer formation), or equivalent.  The 
filter pack will be followed by a 2-foot thick fine sand seal (#00 Morie [or equivalent])
and then backfilled with a neat cement grout using a tremie pipe.  In addition, a locking 
cap will be placed on the well and a flush-mount protective surface casing will be 
installed.
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4.8.1.3.1.2 Angle Well Installation

No angle injection wells are currently planned for installation.  Should angle injection 
wells need to be installed at a future date, the wells will be installed with a drill rig using 
4.25-inch inside diameter hollow-stem augers.  The wells will be constructed of 2-inch 
diameter, galvanized steel well casing and 2-inch I.D. x 3-inch O.D., 0.020-inch (20 
slot) Johnson Screens Muni-PakTM pre-packed well screens (i.e., constructed similar to 
angle wells IW-24 through IW-27).  The actual O.D. of the pre-packed screens is 3.5-
inches.  Once the well casing and screen are inserted into the borehole, a fine sand 
seal (#00 Morie [or equivalent]) will be emplaced to approximately 5 feet above the top 
of the well screen.  The remaining annulus will then be grouted to land surface using a 
tremie pipe.  In addition, a cap will be placed on the well and a flush-mount protective 
surface casing will be installed.

4.8.1.3.2 Monitoring Well Installation Methodology

No monitoring wells are currently planned for installation.  Should monitoring wells 
need to be installed at a future date, the wells will be installed with a drill rig using 4.25-
inch inside diameter hollow-stem augers.  The wells will be constructed of 2-inch 
diameter, schedule 40 PVC well casing and 2-inch diameter, 0.020-inch (20 slot) PVC 
well screen.  Once the well casing and screen are inserted into the borehole, the 
annular space between the well screen and the borehole will be backfilled with either 
Morie #1 or Morie #2 filter pack (depending on aquifer formation), or equivalent.  The 
filter pack will be followed by a 2-foot thick bentonite seal and then backfilled with grout
using a tremie pipe.  In addition, a locking cap will be placed on the well and a flush-
mount protective surface casing will be installed.

4.8.1.3.3 Well Development

Following the installation of new wells, each well will be developed to remove fine-
grained material and ensure hydraulic communication with the surrounding formation.  
Drill cuttings and development water will be containerized for proper disposal.

4.8.1.3.4 Well Decommissioning

All monitoring and injection wells will be decommissioned in accordance with the 
requirements set forth in NYSDEC CP-43: Groundwater Monitoring Well 
Decommissioning Policy (NYSDEC 2009) upon concurrence from the NYSDEC that 
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the referenced well(s) are no longer needed for monitoring or remedial efforts at the 
Site.

5. Implementation Plan and Schedule

The following section provides the implementation plan and anticipated schedule for 
ongoing (long-term) remedial activities, and consists of the following subsections: 
remedial implementation; remedial discontinuation criteria; monitoring; HVAC system;
VCS; and, engineering controls/institutional controls and certification.

5.1 Remedial Implementation

The following sections provide the implementation plan for the remedial components at 
the Site.

5.1.1 NAPL Recovery

NAPL gauging and recovery began in March 1999 as an interim remedial measure.  
Similarly, absorbent socks were deployed and used in select wells between September 
2004 and September 2007.  ARCADIS has proposed no additional modifications to the 
currently implemented NAPL gauging and recovery program within this FER.  
Therefore, NAPL recovery efforts will be continued as outlined herein. Specific criteria 
for discontinuation of the active remedial components at the Site are provided in 
Section 5.2.

5.1.2 Source Area In-Situ Reactive Zone

In an effort to expedite the remedial timeframe for the Site, implementation of the 
source area IRZ began in December 2005 upon NYSDEC concurrence with ARCADIS’
determination that the downgradient IRZ had matured sufficiently to allow for complete 
degradation of contaminant mass released by the source area IRZ and following 
receipt and evaluation of the source area baseline monitoring results.  The source area 
IRZ injections are currently being implemented using angle injection wells IW-24 and 
IW-27.  System performance monitoring is currently being completed in accordance 
with Table 2.

During the course of the remediation, ARCADIS will continuously evaluate the data.  If 
warranted based on these performance evaluations, a contingent activity may be 
implemented as outlined in Section 4.8.1.
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Implementation of the remediation will be continued at the Site until the short and long-
term remedial goals have been achieved, or, until it is determined that achieving these 
goals is either technically impracticable or not warranted based on site-specific 
circumstances.  Specific criteria for discontinuation of the active remedial components 
at the Site are provided in Section 5.2.

5.1.3 Downgradient In-Situ Reactive Zone

Downgradient IRZ injections began in August 2003 as part of the approved pilot 
program.  Full scale downgradient IRZ injections began in May 2005. The 
downgradient IRZ injections are currently being implemented using shallow injection 
wells IW-6 and IW-16 and intermediate injection wells IW-11, IW-13, IW-14 and IW-15 
are currently used to deliver electron donor solution.  System performance monitoring 
is currently being completed in accordance with Table 2.

During the course of the remediation, ARCADIS will continuously evaluate the data.  If 
warranted based on these performance evaluations, a contingent activity may be 
implemented as outlined in Section 4.8.1.

Implementation of the remediation will be continued at the Site until the short and long-
term remedial goals have been achieved, or, until it can be demonstrated that 
achieving these goals is technically impracticable.  Specific criteria for discontinuation 
of the active remedial components at the Site are provided in Section 5.2.

5.2 Remedial Discontinuation Criteria

During the course of the remediation, discontinuation of certain remedial components 
may be requested if continued operation would not result in significant benefit to the 
project or is no longer necessary to mitigate an unacceptable risk to human health and 
the environment.  Specific criteria for discontinuation of the active remedial 
components is provided below.

5.2.1 NAPL Recovery

NAPL recovery will be continued until use of the proposed recovery techniques 
becomes technically impracticable for the recovery of NAPL from all 
monitoring/injection wells located within the source area.  In general, this will occur 
when infrequent trace amounts of NAPL are present that cannot be removed in an 
effective manner.  Alternately, NAPL recovery may be discontinued if it is determined 
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that the rate of enhanced dissolution through operation of the source area IRZ exceeds 
the then-current NAPL recovery rate through physical means.

NAPL gauging will be continued until measurable NAPL is not detected within on-site 
monitoring/injection wells for a one year period, or the CVOC mass percentage in the 
NAPL no longer impedes the attainment of the remedial goals for the Site.

5.2.2 Source Area In-Situ Reactive Zone

The source area IRZ injection and performance monitoring program will be conducted 
until the residual source area mass has been sufficiently reduced such that compliance 
standards can be achieved at the downgradient compliance plane or until continued 
operation provides no incremental benefit and is no longer warranted.  The 
effectiveness of the source area IRZ will be continuously evaluated in concurrence with 
the other remedial components at the Site.  ARCADIS may request discontinuation of 
the source area IRZ if the following criteria are met:

• If concentrations in the source area have been sufficiently reduced such that 
compliance standards can be achieved at the downgradient compliance plane;

• If, with concurrence with the NYSDEC, it is determined that continued 
operation of the source area IRZ will provide no additional significant benefit in 
achieving the remedial goals for the Site; and,

• If, with concurrence with the NYSDEC, there is no unacceptable risk to human 
health and the environment which will result from the residual contaminant 
mass.

Any request will be contingent on the determination that there will be no unacceptable 
risk to human health and the environment.  

If the discontinuation criteria cannot be met, the source area IRZ program will be 
continued and/or a contingent activity may be implemented as outlined in Section 
4.8.1.1.

If the discontinuation criteria are met for a portion of the aquifer (e.g., the shallow zone 
or the intermediate zone), ARCADIS will request discontinuation of injections at wells 
being used to remediate the portion of the aquifer meeting the discontinuation criteria.
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5.2.3 Downgradient In-Situ Reactive Zone

The downgradient IRZ injection program will be conducted until one of the following
conditions have been met:

• Concentrations in the source area have been sufficiently reduced such that 
continued operation of the downgradient IRZ is not required to achieve the 
compliance standards at the downgradient property boundary;

• Operation of the source area IRZ alone is adequate to achieve compliance 
standards at the downgradient property boundary; and,

• There is no unacceptable risk to human health and the environment from 
discontinuation of the downgradient IRZ.

Following demonstration of the above criteria, ARCADIS will formally request 
discontinuation of the downgradient IRZ.

Similar to the source area, if the discontinuation criteria are met for a portion of the 
aquifer (e.g., the shallow zone, the intermediate zone, or the eastern or western lateral 
extents of contamination), ARCADIS will request discontinuation of injections at wells 
being used to remediate the portion of the aquifer meeting the discontinuation criteria.

5.3 Monitoring

Long-term monitoring will be conducted at the Site as described in the above sections
and in the SMP.  However, the monitoring program may be adjusted based on Site 
conditions.  Monitoring will continue until the NYSDEC concurs that monitoring is no 
longer required.  This program will allow the effectiveness of the remedy to be 
monitored and will be a component of the operation, monitoring, and maintenance for 
the Site. As described above, indoor air quality monitoring in the northeast section of 
the building was discontinued because the 2006 monitoring results (four quarters of 
data) indicated that the vapor intrusion pathway is effectively being mitigated by the 
VCS, and was replaced with monitoring the maintenance of negative pressure beneath 
the building slab.

5.4 HVAC System

The HVAC system will be operated to maintain positive pressure inside the building.
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5.5 Vapor Control System

The VCS system will be operated to maintain negative pressure beneath the northeast 
portion of the building.  VCS monitoring and inspections will be conducted to 
demonstrate that mitigation measures are achieving regulatory requirements for 
protection of indoor air quality in the northeast portion of the building.  Figure 5 shows 
the vapor recovery well and induced vacuum monitoring point locations.

5.6 Engineering Controls/Institutional Controls and Certification

The Site may be used for commercial or industrial use identified future uses in 
accordance with 6 NYCRR Part 375 - 1.8 (g) (2) (iii) & (iv), as long as the long-term 
engineering controls (ECs) are employed.

The Site has four primary ECs.  These ECs consist of the following:

• Downgradient and source area IRZs that involve the delivery of organic carbon 
(i.e., dilute molasses solution) to the subsurface through a network of injection 
wells;

• NAPL recovery that involves the manual removal of NAPL from the monitoring 
well network by hand bailing;

• A VCS consisting of extraction points VCS-1 and VCS-2 and induced vacuum 
monitoring points MP-1 through MP-6;

• Operation of the HVAC system to maintain a positive pressure within the 
building to help prevent the potential migration of vapors into indoor air.

In accordance with the November 3, 2010 Environmental Easement (filed in the Suffolk 
County Clerk’s Office on November 19, 2010) and SMP, institutional controls (ICs) for 
the Site consist of the following:

• All ECs must be operated and maintained as specified in the SMP;

• All ECs on the Site must be inspected and certified at a frequency and in a 
manner defined in the SMP;
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• Groundwater, NAPL, sub-slab soil vapor, and indoor air monitoring must be 
performed as defined in the SMP;

• Modifications to or discontinuation of the injection program may be requested 
at any time based on the results of the source area IRZ performance 
monitoring and NAPL gauging efforts and will require NYSDEC approval;

• Modifications to or discontinuation of the NAPL gauging program may be 
requested at any time based on the ongoing monitoring data and will require 
NYSDEC approval;

• Modifications to or discontinuation of the indoor air quality and sub-slab soil 
vapor monitoring program may be requested at any time based on the ongoing 
annual monitoring data and will require NYSDEC and NYSDOH approval;

• Data and information pertinent to Site Management for the Site must be 
reported at the frequency and in a manner defined in the SMP;

• On-Site environmental monitoring devices, including but not limited to, injection 
wells, groundwater monitoring wells, VCS extraction and monitoring points, 
and soil vapor probes, must be protected and replaced, as necessary, or 
properly abandoned, as directed by the NYSDEC, to ensure continued 
functioning in the manner specified in the SMP;

• The use of groundwater beneath the Site as a source of potable or process 
water is restricted, without necessary water quality treatment as determined by 
the SCDHS; and,

• The property owner must complete and submit to the NYSDEC an annual 
certification to ensure that the ICs are still in place.

The Site may not be used for a higher level of use such as residential and/or restricted 
residential use and the above-stated ECs may not be discontinued without an 
amendment or extinguishment of the Environmental Easement.

An annual Site Management Report, certified by a Professional Engineer licensed to 
practice in New York State, will be submitted to the NYSDEC and will certify that:

• On-Site ECs/ICs are unchanged from the previous certification.
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• The on-site ECs/ICs remain in-place and effective.

• The systems are performing as designed.

o The downgradient and source area IRZs are effectively eliminating or 
reducing to the extent practicable the migration of on-site groundwater 
contamination to off-site where additional exposures to contaminated 
groundwater are possible.

o The VCS is effectively eliminating the VI pathway into the building to 
the extent practicable.

o The HVAC system is being operated to maintain a positive pressure 
within the building to help prevent the potential migration of vapors 
into indoor air.  Any significant modifications to the HVAC system 
operation will be reported.

o NAPL bailing is effectively recovering NAPL from the well network.  An 
evaluation of NAPL recovery volumes, thickness data, and 
groundwater quality will be performed on an ongoing basis to 
determine if more effective methods can be used to address residual 
NAPL that may remain trapped in the aquifer matrix.

• Nothing has occurred that would impair the ability of the controls to protect 
public health and the environment.

• Nothing has occurred that would constitute a violation or failure to comply with 
any operation and maintenance plan for such controls.

• Access is available to the Site by NYSDEC and NYSDOH to evaluate 
continued maintenance of such controls.

• Site usage is compliant with the Environmental Easement.
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Table 1.  Injection and Monitoring Well Construction Details, 25 Melville Park Road Site, Melville, New York.

Page 1 of 2

Well Well Screened Total Vertical Zone Comments
Designation Diameter Interval Depth Designation

(inches) (feet bls) (feet bls)

IW-1 2 45 to 60 60 Shallow Zone Existing Well
IW-2 2 45 to 60 60 Shallow Zone Existing Well
IW-3 2 45 to 60 60 Shallow Zone Existing Well
IW-4 2 45 to 60 60 Shallow Zone Existing Well
IW-5 2 45 to 60 60 Shallow Zone Existing Well
IW-6 2 45 to 60 60 Shallow Zone Existing Well
IW-7 2 45 to 60 60 Shallow Zone Existing Well
IW-8 2 75 to 90 90 Intermediate Zone Existing Well
IW-9 2 75 to 90 90 Intermediate Zone Existing Well
IW-10 2 75 to 90 90 Intermediate Zone Existing Well
IW-11 2 75 to 90 90 Intermediate Zone Existing Well
IW-12 2 75 to 90 90 Intermediate Zone Existing Well
IW-13 2 75 to 90 90 Intermediate Zone Existing Well
IW-14 2 60 to 75 75 Intermediate Zone Existing Well
IW-15 2 60 to 75 75 Intermediate Zone Existing Well
IW-16 2 45 to 60 60 Shallow Zone Existing Well
IW-17 2 50 to 70 70 Shallow Zone Existing Well
IW-18 2 70 to 100 100 Intermediate Zone Existing WellIW-18 2 70 to 100 100 Intermediate Zone Existing Well
IW-19 2 50 to 70 70 Shallow Zone Existing Well
IW-20 2 70 to 100 100 Intermediate Zone Existing Well
IW-21 2 50 to 70 70 Shallow Zone Existing Well
IW-22 2 50 to 70 70 Shallow Zone Existing Well
IW-23 2 70 to 100 100 Intermediate Zone Existing Well
IW-24* 2 56 to 75 75 Shallow Zone Existing Well
IW-25* 2 77 to 97 97 Intermediate Zone Existing Well
IW-26* 2 56 to 75 75 Shallow Zone Existing Well
IW-27* 2 77 to 97 97 Intermediate Zone Existing Well
MW-1 4 40 to 60 60 Shallow Zone Existing Well
MW-2 4 40 to 60 60 Shallow Zone Existing Well
MW-3 4 40 to 60 60 Shallow Zone Existing Well
MW-4 4 40 to 60 60 Shallow Zone Existing Well
MW-5 4 40 to 60 60 Shallow Zone Existing Well
MW-6 4 40 to 60 60 Shallow Zone Existing Well
MW-7 2 40 to 60 60 Shallow Zone Existing Well

Footnotes on last page.
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Table 1.  Injection and Monitoring Well Construction Details, 25 Melville Park Road Site, Melville, New York.

Page 2 of 2

Well Well Screened Total Vertical Zone Comments
Designation Diameter Interval Depth Designation

(inches) (feet bls) (feet bls)

MW-8 2 40 to 60 60 Shallow Zone Existing Well
MW-9 2 40 to 60 60 Shallow Zone Existing Well
MW-10 2 40 to 60 60 Shallow Zone Existing Well
MW-11 2 40 to 60 60 Shallow Zone Existing Well
MW-12 2 46.5 to 56.5 56.5 Shallow Zone Existing Well
MW-13 2 48 to 58 58 Shallow Zone Existing Well

MW-13D 2 80 to 90 90 Intermediate Zone Existing Well
MW-14 2 46 to 56 56 Shallow Zone Existing Well
MW-15 2 48.5 to 58.5 58.5 Shallow Zone Existing Well

MW-16D 2 79.5 to 89.5 89.5 Intermediate Zone Existing Well
MW-17 2 50 to 60 60 Shallow Zone Existing Well

MW-18D 4 133 to 143 143 Deep Zone Existing Well
MW-19D 4 160 to 170 170 Deep Zone Existing Well
MW-20D 4 175 to 185 185 Deep Zone Existing Well
MW-21D 4 50 to 160 160 --- Abandoned Well
MW-22D 4 48 to 138 138 --- Abandoned Well
MW-23 2 70 to 85 85 Intermediate Zone Existing Well
MW-24 2 45 to 60 60 Shallow Zone Existing WellMW-24 2 45 to 60 60 Shallow Zone Existing Well

MW-25D 4 40 to 55 90 Shallow Zone Existing Well
4 75 to 90 90 Intermediate Zone Existing Well

MW-26D 4 35 to 50 85 Shallow Zone Existing Well
4 70 to 85 85 Intermediate Zone Existing Well

MW-27D 4 40 to 55 90 Shallow Zone Existing Well
4 75 to 90 90 Intermediate Zone Existing Well

MW-28D 4 40 to 55 90 Shallow Zone Existing Well
4 75 to 90 90 Intermediate Zone Existing Well

MW-29 2 45 to 60 60 Shallow Zone Existing Well
MW-30 4 75 to 90 90 Intermediate Zone Existing Well
MW-31 4 60 to 70 70 Shallow Zone Existing Well
MW-32 4 45 to 60 60 Shallow Zone Existing Well
MW-33 4 70 to 85 85 Intermediate Zone Existing Well
MW-34 4 70 to 80 80 Intermediate Zone Existing Well
MW-35 4 70 to 80 80 Intermediate Zone Existing Well
MW-36 2 115 to 135 135 Deep Zone Existing Well

Former Diffusion Well 6 108 to 116 116 Deep Zone Existing Well

bls Below land surface.
* Denotes angle well.
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Table 2.  Long-Term Groundwater Monitoring Program, 25 Melville Park Road Site, Melville, New York.

Page 1 of 2

Well VOCs LH TOC pH
MW-31 L L -- --

SIW -- -- L F
IW-6 -- -- L F
MW-7 -- -- L F
IW-17 -- -- L F
MW-9 L -- -- --

MW-16D 1 L L -- --
DIW -- -- L F

IW-10 -- -- L F
IW-18 -- -- L F

MW-27D 1 L -- L F

Well VOCs LH TOC pH
MW-31 L L -- --

SIW -- -- L F
IW-6 -- -- L F
MW-3 L -- -- --
MW-7 L -- L F
IW-17 -- -- L F
MW-9 L -- -- --

MW-16D 1 L L -- --
DIW -- -- L F

IW-10 -- -- L F
IW-18 -- -- L F

MW-27D 1 L -- L F
D MW-18D L -- -- --

Well VOCs LH TOC pH
MW-31 L L -- --

SIW -- -- L F
IW-6 -- -- L F
MW-7 -- -- L F
IW-17 -- -- L F
MW-9 L -- -- --

MW-16D 1 L L -- --
DIW -- -- L F

IW-10 -- -- L F
IW-18 -- -- L F

MW-27D 1 L -- L F

Analysis/Parameter

I

Analysis/Parameter

Quarter 3

Analysis/Parameter

S

I

Quarter 1

I

S

S

Quarter 2

MW-27D L -- L F

Well VOCs LH TOC pH
MW-31 L L L F
MW-3 L -- L F
MW-4 L -- L F
MW-7 L -- L F

MW-13 L -- L F
IW-17 L L L F

MW-14 L -- -- --
MW-15 L -- -- --
MW-17 L -- -- --
MW-9 L -- -- --

MW-29 L -- -- --
IW-2 -- -- L F
IW-22 L -- L F

IW-18 2 L L L F
MW-13D L -- L F

MW-27D 1 L -- L F
MW-30 L -- -- --

MW-16D L L L F
MW-34 L -- L F
MW-35 L -- L F
IW-8 -- -- L F
IW-23 L -- L F

MW-18D L -- -- --
FDW L -- -- --

MW-19D 3 L -- -- --
MW-20D 3 L -- -- --

MW-36 L -- -- --

See footnotes on last page.

D

S

Quarter 4

I

Analysis/Parameter
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Table 2.  Long-Term Groundwater Monitoring Program, 25 Melville Park Road Site, Melville, New York.

Page 2 of 2

Notes:

VOCs - Volatile Organic Compounds S - Shallow Zone Injection or Monitoring Well
TOC - Total Organic Carbon I - Intermediate Zone Injection or Monitoring Well
LH - Light Hydrocarbons D - Deep Zone Monitoring Well
L - Laboratory analysis SIW - Currently used shallow source area injection well
F - Field Measurement using a water quality meter DIW - Currently used deep source area injection well

1   Until the NYSDEC indicates otherwise, MW-34 and MW-28D will be sampled instead of MW-16D and MW-27D, respectively. 
2   Alternative well will be sampled if NAPL is present. 
3 Well will be sampled and analyzed for VOCs only if increasing trends in VOCs are observed in MW-18D.     

The agency review team may request additions and/or modifications to a sampling round, as needed, based on the results of previous sampling 
or NAPL monitoring.
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Table 3.  Summary of Source Area IRZ Baseline Data Collection, 25 Melville Park Road Site, Melville, New York.

Well V
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IW-11 -- -- -- -- -- -- -- L L L L -- F F F
IW-2 L -- -- -- -- -- -- -- -- -- -- -- F F F
IW-4 L -- -- -- -- -- -- -- -- -- -- -- F F F

IW-17 L L L L L L H L L L L L F F F
IW-21 L -- -- -- -- -- -- L L L L -- F F F
IW-22 L -- -- -- -- -- -- L L L L -- F F F
IW-241 -- -- -- -- -- -- -- -- -- -- L -- F F F
MW-13 L L L L L L H L L L L L F F F
MW-14 L -- -- -- -- -- -- -- -- -- -- -- F F F

IW-8 L -- -- -- -- -- -- L L L L -- F F F
IW-18 L L L L L L H L L L L L F F F
IW-201 -- -- -- -- -- -- -- L L L L -- F F F
IW-23 L -- -- -- -- -- -- L L L L -- F F F
IW-25 L -- -- -- -- -- -- -- -- -- L -- F F F

MW-13D L L L L L L H L L L L L F F F

VOCs - Volatile Organic Compounds TICs - Tentatively Identified Compounds
TOC - Total Organic Carbon L - Laboratory analysis
I - Intermediate Zone Injection or Monitoring Well H - Field Analysis using a HachTM Spectrophotometer 

Analysis/Parameter

I

Source Area

S

Baseline Sampling

G:\APROJECT\WHCS Melville\Final Engineering Report\Final\Table 3.xls

I - Intermediate Zone Injection or Monitoring Well H - Field Analysis using a HachTM Spectrophotometer 

S - Shallow Zone Injection or Monitoring Well F - Field Measurement using a water quality meter

1.  Samples were not collected for analysis of VOCs because NAPL was present at the time of sampling. 
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APPENDIX C

SUMMARY OF ENVIRONMENTAL CONDITIONS

This appendix (Appendix C of the Final Engineering Report [FER]) provides a summary of environmental 
conditions as they relate to groundwater quality, non-aqueous phase liquid (NAPL), sub-slab soil vapor 
quality, and indoor air quality.

1. Groundwater Quality

The constituents of concern (COCs) for the Site include tetrachloroethene (PCE), trichloroethene (TCE), 
1,1,1-trichloroethane (1,1,1-TCA), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-
1,2-DCE), 1,1-dichloroethane (1,1-DCA), 1,1-dichloroethene (1,1-DCE), and vinyl chloride (VC).  The 
primary constituents on site are PCE and its transformation products.  Low-level concentrations of other 
volatile organic compounds (VOCs) (e.g., toluene, ethylbenzene, and xylene) have been detected in the 
on-site groundwater.

1.1 Summary of Baseline Groundwater Quality

To establish baseline groundwater conditions prior to the start of the in-situ reactive zone (IRZ) pilot test, 
an initial round of groundwater elevation measurements and groundwater quality samples were collected.  
In addition, to establish site-wide baseline groundwater conditions for longer-term performance monitoring 
beyond the pilot test data collection period and to determine the present-day dissolved-phase VOC plume 
configuration, groundwater quality samples were collected from additional select shallow and intermediate 
zone monitoring wells.  These data were collected in June 2003.  The baseline VOC plume configuration 
is discussed relative to the shallow (45 to 60 feet below land surface [ft bls]), intermediate (60 to 90 ft bls), 
and deep (130 to 185 ft bls) aquifer zones.  Figures 2 through 4 of the RAWP (ARCADIS 2003) show the 
baseline VOC plume configuration in each of the three aquifer zones.

Total VOC (TVOC) concentrations in the shallow zone ranged from 7 micrograms per liter (µg/L) (MW-1) 
to 52,225 µg/L (MW-13).  The most significant concentrations were detected just east of the loading dock 
area.  A second area of elevated concentrations were detected in the vicinity of MW-7 (11,852 µg/L) and 
MW-11 (10,828 µg/L). 

TVOC concentrations in the intermediate zone ranged from 84 µg/L (IW-15) to 12,048 µg/L (MW-27D).  
Elevated concentrations were also detected just east of the loading dock area at MW-13D (5,970 µg/L) 
and IW-14 (6,421 µg/L).  

TVOC concentrations in the deep zone ranged from 13 µg/L (MW-20D) to 202 µg/L (MW-18D).  These 
wells are both located in the area just east of the loading dock area where elevated concentrations were 
reported in the shallow and intermediate zones.  Deep zone monitoring well (MW-19D), which is located 
downgradient of the source area, exhibited a TVOC concentration of 40.8 µg/L.  

The highest TVOC concentration in the deep zone was reported in MW-18D (202 µg/L), which is 
screened from 133 to 143 ft bls.  However, the PCE concentration in MW-18D was only 20 µg/L, with the 
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remaining VOC mass comprised of transformation products TCE and cis-1,2-DCE.  Based on the 
reported TVOC concentrations in the two other wells that comprised the deep zone monitoring network in 
2003, MW-19D (40.8 µg/L), screened from 160 to 170 ft bls, and MW-20D (13 µg/L), screened from 175 
to 185 ft bls, the vertical extent of contamination has been defined.

1.2 Summary of Pilot Test Monitoring Results

A six-month long Enhanced Reductive Dechlorination (ERD) pilot test was conducted from August 2003 
to February 2004 in accordance with the Enhanced Reductive Dechlorination (ERD) Pilot Test Workplan 
(ARCADIS 2003) following an August 2002 letter from the NYSDEC indicating their receptiveness to a 
pilot demonstration of the IRZ technology.  A summary of the key pilot program conclusions are as 
follows:

• Significant increases in reduced forms of alternate electron acceptors (dissolved iron, dissolved 
manganese, sulfide, and methane) demonstrated that an anaerobic and strongly reducing IRZ 
can be established at the Site.

• A significant shift of parent compound (PCE and TCE) to daughter compound (1,2-DCE) during 
the six-month pilot program demonstrated that the natural rate of reductive dechlorination can be 
significantly enhanced.  

• Complete chlorinated VOC (CVOC) degradation was observed in the vicinity of monitoring wells 
MW-7 and MW-10.

• The significant increase in total CVOC mass at monitoring wells located within the limits of the 
IRZ demonstrated that the ERD process aggressively accessed adsorbed-phase mass typically 
inaccessible to conventional remediation techniques.

Combined, the pilot test results indicated that IRZ technology was a viable remedial technique for the Site 
but was still in the process of becoming fully mature (i.e., to the point of achieving optimal reductive 
dechlorination rates).  In order to allow the maturation process to continue towards optimal reductive 
dechlorination rates and to obtain additional design data for the full-scale Site remedy, continuation of the 
pilot program IRZ was recommended as an interim remedial effort.  A discussion of the interim IRZ 
monitoring data is provided in the following section.

1.3 Summary of Interim In-Situ Reactive Zone Monitoring Results

The interim IRZ program was initiated in accordance with the Interim Enhanced Reductive Dechlorination 
(ERD) Workplan (ARCADIS 2004) immediately following the ERD pilot test and was continued until 
implementation of the full-scale IRZ methodology outlined herein.  A summary of key interim IRZ monitoring 
results and conclusions are as follows:

• Sufficient organic carbon has been distributed throughout the intended treatment zone to 
maintain the reducing conditions. The data indicate that the IRZ extends to the vicinity of the 
downgradient property boundary within the shallow zone (i.e., monitoring well MW-31) and 
intermediate zone (i.e., monitoring well MW-16D).  
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• The IRZ has achieved optimal conditions (i.e., methanogenic) for the complete reductive 
dechlorination of CVOCs.  Specifically, methane concentrations increased an additional two to 
four orders of magnitude when comparing interim IRZ monitoring data to ERD pilot test Month 6 
(February 2004) analytical results for all monitoring wells within the IRZ.  Methane was observed 
as high as 24,000 µg/L in the shallow zone (MW-31) and 30,000 µg/L in the intermediate zone 
(MW-30).

• Complete CVOC degradation is occurring within the limits of the IRZ through biotic and potentially 
abiotic pathways.  This is evidenced by the significant reduction in parent compound mass (e.g., 
PCE), observation of daughter compounds (e.g., 1,2-DCE and VC), and observation of 
degradation end products (e.g., ethene). 

• VOC analytical results indicate that complete mass degradation is occurring within the IRZ and 
that a clean water front was being established at the downgradient property boundary in both the 
shallow (MW-31) and intermediate (MW-16D) zones.  Data also indicate that the biological
activity stimulated by the ERD process continued to mine out adsorbed phase mass and provide 
enhanced dissolution of residual NAPL.  Shallow monitoring well MW-32 exhibited a 19 fold 
increase in total molarity when comparing April 2004 to baseline analytical data.  Subsequent to 
the increase, the total molarity decreased by a factor of 13.  The decrease corresponds to a 
significant increase in methane concentration, providing strong evidence that optimal reductive 
dechlorination rates have been achieved. Intermediate monitoring well MW-27D exhibited a 
similar trend to that observed at MW-32.  Compliance plane monitoring wells MW-31 and MW-
16D exhibited a similar trend.  It should be further noted that MW-31 and MW-16D were 
approximately 97-percent and 60-percent lower than baseline conditions, respectively.  

In summary, the interim IRZ monitoring results demonstrated that IRZ technology is the most suitable 
technology to aggressively access and degrade contaminant mass and achieve the short and long-term 
remedial goals for the Site.  Accordingly, ARCADIS determined that the downgradient IRZ was capable of 
completely degrading contaminant mass which would be released through operation of the source area 
IRZ.

1.4 Summary of Source Area In-Situ Reactive Zone Baseline Data Collection

To establish baseline groundwater conditions within the source area prior to the start of the source area 
IRZ injections in December 2005, an initial round of groundwater elevation measurements and 
groundwater quality samples were collected in May 2005.  Baseline data were collected from shallow 
zone performance monitoring wells IW-1, IW-2, IW-4, IW-17, IW-21, IW-22, IW-24, MW-13, and MW-14; 
and, intermediate zone performance monitoring wells IW-8, IW-18, IW-20, IW-23, IW-25, and MW-13D. 
Table 3 of the FER summarizes the May 2005 source area baseline data collection program.  After two 
(2) new angle injection wells (IW-26 and IW-27) were installed upgradient of angle wells IW-24 and IW-
25, baseline VOC and TOC samples were collected from wells IW-26 and IW-27 on December 20, 2005.

The well network selected for establishing baseline conditions included all injection and monitoring wells 
that were proposed for implementation of the source area IRZ.  Specifically, this included wells selected
for reagent injections and wells which are sampled as part of the performance monitoring program.  
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Further details of the specific purpose of each monitoring location are provided in Section 4.2.2.2.1 of this 
FER.

The majority of wells sampled during the baseline event were monitored for the primary analyte list 
referenced previously.  Specifically, this included shallow wells IW-1, IW-21, and IW-22 and intermediate 
wells IW-8, IW-20, IW-23, and IW-25.  However, VOC samples were not collected from wells IW-1 and 
IW-20 due to the presence of NAPL.  In addition, a VOC sample was not collected from well IW-24 due to 
the presence of NAPL.  A subset of wells was also monitored for the supplemental analyte list to establish 
baseline conditions for analytes that may be used for IRZ troubleshooting.  Specifically, this included 
shallow wells IW-17 and MW-13 and intermediate wells IW-18 and MW-13D.  In addition, VOC samples 
were collected from wells IW-2, IW-4, and MW-14.  Because the injection activities disturb equilibrium 
conditions that affect dissolved-phase CVOC concentrations, the injection wells (IW-26 and IW-27) are 
unsuitable for monitoring or demonstration of technology performance.  Consequently, the baseline 
groundwater samples collected from these wells were analyzed for VOCs plus tentatively identified 
compounds (TICs) and TOC only.

The source area IRZ baseline VOC analytical results indicated the following:

• There was a significant amount of VOC mass present in the vicinity of the suspected release 
area.  This was evidenced by elevated TVOC concentrations within shallow wells IW-17 (21,764 
µg/L), MW-13 (18,644 µg/L), IW-4 (11,578 µg/L), and IW-22 (10,427 µg/L) and intermediate wells 
IW-18 (88,942 µg/L), MW-13D (29,490 µg/L), IW-23 (22,531 µg/L), and IW-25 (19,856 µg/L).

• The limits of the “source strength mass” was bounded by wells IW-22 and IW-23 to the west, IW-
1 to the east, and wells IW-24 and IW-25 to the north.  This was evidenced on the west by 
elevated TVOC concentrations at IW-22 (10,427 µg/L) and IW-23 (22,531 µg/L) but a significantly 
lower TVOC concentration at MW-14 (121 µg/L), located approximately 15 feet west; evidenced 
on the east by the presence of NAPL at IW-1 but relatively low TVOC concentrations at adjacent 
wells IW-8 (493 µg/L) and IW-2 (511 µg/L); and evidenced to the north by the presence of NAPL 
at IW-24 and an elevated TVOC concentration at IW-25 (19,856 µg/L) but a comparatively lower 
TVOC concentration at boring location AB-2 (6,986 µg/L [sample collected during 2003 
supplemental source area investigation]), which was located approximately 20 feet upgradient of 
wells IW-24 and IW-25.

1.5 Vinyl Chloride

In a letter dated September 22, 2006, the NYSDEC indicated that the environmental fate of the vinyl 
chloride that had been detected in the compliance plane monitoring wells as a result of the molasses 
injections needed to be determined.  The NYSDEC letter also indicated that off-site groundwater data 
were needed to support the conclusion that the vinyl chloride that has left the Site will degrade.

Based on a review of available off-site vertical profiling boring groundwater data that were collected by 
Environmental Resources Management (ERM) during the Operable Unit No. 2 (off-site) Remedial 
Investigation (RI), VC has not been detected in off-site groundwater with the exception of one 
groundwater sample.  VC was detected at a concentration of 6.6 µg/L in the VP-02 (87.45 ft) groundwater 
sample, which was collected on March 8, 2006.
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In addition, in a memorandum dated June 1, 2007 from ENVIRON (contractor to NYSDEC) to the 
NYSDEC, ENVIRON indicated the following: “Despite concentrations of VC in samples collected from on-
site performance monitoring wells in December 2006 (MW-35 sample at 620 ug/l; MW-31 sample at 56 
ug/l; and MW-16D sample at 1400 ug/l), VC was not reported present in samples collected from
monitoring wells MW-01 and MW-02 along Transect 1 (less than 100 feet downgradient) in April 2007 at a 
reported quantitation limit of 0.39 ug/l” (ENVIRON 2007).  The objective of the ENVIRON memorandum 
was to provide a summary analysis of the on-site performance monitoring wells located at or near the 
property line in the context of recent (2006/2007) groundwater sampling data collected by the OU-2 
Respondents.  ENVIRON provided the following conclusions in the June 1, 2007 memorandum:

• The on-site remediation efforts, particularly subsequent to May 2005, are approaching the goal of 
preventing off-site migration of impacted groundwater; and

• The approach to that goal has been beneficial for off-site groundwater quality.

Collectively, the off-site RI groundwater data collected by ERM and the evaluation performed by 
ENVIRON for the NYSDEC, support the conclusion that historical concentrations of VC detected in the 
compliance plane monitoring wells had degraded.

Furthermore, VC has not been detected above its NYSDEC Ambient Water Quality Standards and 
Guidance Values (SGV) (NYSDEC 1998) of 2 µg/L in compliance plane monitoring wells MW-3 and MW-
4 since June 2006, MW-31 since September 2008, MW-16D since September 2007, and MW-34 and 
MW-35 since December 2008.  VC was not detected above the laboratory reporting limit in groundwater 
samples collected from deep zone compliance plane monitoring well MW-36 in June and December 
2010.

1.6 Summary of In-Situ Reactive Zone Monitoring Results through December 2011

The full-scale remedial program (concurrent implementation of the source area and downgradient IRZ 
systems) started in December 2005 and has continued through the present. In addition, a single injection 
pilot test was completed at well IW-20 on May 28, 2010 in an effort to expedite the remediation at the 
Site.  The pilot test consisted of injecting 10,000 gallons of a 10 percent molasses-whey (mol-whey) 
solution containing 2,000 milligrams per liter (mg/L) of bromide tracer.  The primary objective of the mol-
whey injection pilot test is to evaluate the effect of injecting a high solution strength electron donor on 
NAPL dissolution (i.e., “mining out” of PCE) and treatment.

During the December 2011 groundwater monitoring event, IRZ performance monitoring, compliance 
monitoring, and dissolved-phase VOC plume configuration (annual) monitoring were conducted.  Figures 
C-1 through C-3 show the distribution of total VOCs in the shallow, intermediate, and deep aquifer zones, 
respectively, for the June 2003 and December 2011 groundwater sampling events.

The December 2011 monitoring data collected from shallow monitoring well MW-14, intermediate zone 
monitoring well MW-16D, and deep zone monitoring well MW-36 indicate that VOCs were not detected 
above their respective reporting limits.  The monitoring data collected from shallow zone monitoring wells 
IW-22, MW-3, MW-4, MW-15, and MW-31 and intermediate zone monitoring wells MW-13D, MW-34, and 
MW-35 indicate that VOCs were generally detected at concentrations below NYSDEC SGVs, with the 
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exception of trans-1,2-DCE, which was detected at a concentration of 6.9 µg/L in MW-13D and MW-34, 
and toluene, which was detected at a concentration of 5.6 µg/L in MW-34.  These data indicate that a 
clean water front has been maintained at the downgradient property boundary.

The December 2011 monitoring data collected from deep zone monitoring well MW-18D, in conjunction 
with previous MW-18D data, suggest that the dissolved phase daughter-product VOCs (VC and cis-1,2-
DCE) observed within MW-18D are transitional in nature due to strong dissolved phase diffusion 
gradients caused by mining out/dissolution and degradation of mass within the source area.

1.7 Summary of Historic In-Situ Reactive Zone Injection Methodology

The following is a summary of the primary/major injection methodologies implemented since the inception 
of the IRZ program at the site:

Ø August 2003 through November 2004 – Injection into downgradient injection wells IW-5, IW-6, 
IW-10, IW-11, IW-13, IW-14, IW-15, and IW-16.  Injections were generally completed using a 
gravity feed system from an on-site mixing tank or bulk tanker delivery.  Injection volumes were 
typically low and ranged from between 150 gallons to 300 gallons per wells.  The injection 
solution strength typically ranged from 10 to 20 percent by volume.  The injection frequency 
ranged from weekly to monthly. Sodium bicarbonate was occasionally added to the injection 
solution as a buffering agent.

Ø December 2004 through March 2005 – Same injection wells as previous operating period; 
however, the injection methodology is modified with a new strategy aimed at minimizing pH 
decline through the addition of a more dilute organic carbon solution through larger injection 
volumes, a decrease in injection solution strength, and a decrease in injection frequency.  The 
use of sodium bicarbonate is discontinued.  Injection volumes ranged between 500 and 1500 
gallons and the injection solution strength between 2 and 5 percent by volume.  Injections were 
completed bi-monthly.

Ø May 2005 through October 2005 – The injection methodology was further tailored to reduce pH 
fluctuations and expand on the concepts that began in December 2004.  This involved increasing 
the injection volumes further and reducing the concentration of molasses.  The revised injection 
volumes ranged between approximately 5000 to 10,000 gallons per well and the injection 
concentration ranged between 1 and 2 percent by volume.  In addition, injection wells IW-5 and 
IW-10 were omitted from the injection program due to the larger radius of influence achieved with 
the revised injection volumes.  Finally, the injection methodology was revised to a semi-
automated constant feed in-line mixing process to accommodate the larger injection volumes.

Ø December 2005 through March 2008 – Incorporation of source area injection wells IW-26 and IW-
27 at injection volumes of approximately 10,000 gallons per well.  The downgradient injection 
methodology generally stayed the same.

Ø June 2008 to present – Removal of source area injection well IW-26 and replacement with 
injection well IW-24 at 10,000 gallons injection volume.  The revision was made after data
confirmed that the area of aquifer between these two wells was remediated.  All other injection 
methodology generally stayed the same.
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Ø May 2010 – A single injection of a 10 percent by volume molasses/whey blend was completed at 
injection well IW-20 as a pilot test in an effort to accelerate the rate of remediation within the 
source area.  Specifically, it is believed that the injection of a high concentration, high protein, 
based electron donor containing cheese whey will enhance the rate of parent compound (PCE) 
dissolution into the dissolved phase, making it available for treatment in the dissolved phase.  The 
molasses/whey solution pH was neutralized with sodium hydroxide to minimize the decrease in 
pH that typically accompanies high solution strength injections.  The solution was also spiked with 
a bromide tracer to track the downgradient migration of the molasses/whey blend.  Post injection 
monitoring of the pilot test is currently on going.

Detailed injection logs showing the exact volume, solution strength, and other notable data are provided 
in Appendix F of the FER.

2. NAPL

NAPL, consisting of a mixture of dense non-aqueous phase liquid (DNAPL) and light non-aqueous phase 
liquid (LNAPL), has been detected in wells IW-1, IW-3, IW-4, IW-9, IW-18, IW-19, IW-20, IW-22, IW-24, 
IW-25, MW-13, and MW-25D.  Figure 2 of the FER shows the wells where NAPL has been detected.  
NAPL is hand bailed from any well that contains measurable amounts of NAPL during the gauging 
events.  NAPL has never been detected in wells IW-17, IW-21, and IW-23 (i.e., since the wells were 
installed in the later part of 2003).

As of September 2011, NAPL is present (above trace thicknesses) in wells IW-18 and IW-25.  The 
distribution of drainable NAPL correlates with the source area and there is no evidence, based on the 
quarterly NAPL gauging data, that there has been a horizontal spread or vertical migration of NAPL from 
the source area to other areas.

The source area IRZ injections were facilitating the recovery of NAPL, as evidenced by the significant 
thicknesses of LNAPL that were detected in well IW-18 between April 2008 and January 2010.  It should 
be noted that the top of the well screen is approximately 25 feet below the water table (i.e., the LNAPL is 
entering the well at depth and being trapped in the well casing as it rises to the top of the water column).  
The exact mechanism for enhanced NAPL recovery at the Site is unknown, but it could be the result of 
mild sufactants/cosolvents generated within the IRZ, a change in the physical property of the NAPL (i.e., 
lowering its specific gravity), or a combination of these factors.  The result is that previously residual 
NAPL (non-drainable) is able to overcome capillary forces and remobilize as recoverable (drainable) 
NAPL.

3. Sub-Slab Soil Vapor Quality

3.1 Northeast Section of Building

ARCADIS collected soil gas samples (AGM-1 through AGM-4) from the northeast section of the building 
on November 5, 2003.  The soil gas samples were collected at a depth of 4 ft bls using the Geoprobe®

Post Run Tubing (PRT) System.  PCE was detected at concentrations ranging from 372 micrograms per 
cubic meter (µg/m3) in AGM-2 to 13,100 µg/m3 in AGM-3.  No VOCs were detected in the AGM-4 soil gas 
sample.
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3.2 Southeast Section of Building

ARCADIS collected sub-slab soil vapor samples (SS-1, SS-2, and SS-3) from the southeast section of the 
building on November 22, 2005.  Concentrations of PCE in sub-slab soil vapor ranged from 3,300 µg/m3

(SS-3) to 5,700 µg/m3 (SS-1).  TCE, 1,1,1-TCA, and MEK were also detected in the SS-1 and SS-2 
samples and TCE and 1,1,1-TCA were also detected in the SS-3 sample.

At the request of the NYSDEC, ARCADIS collected a follow up sub-slab soil vapor sample in April 2006 
from the southeast section of the building.  The sub-slab soil vapor sample was collected from a 
temporary point (W-1) that was installed to approximately two inches below the bottom of the floor slab 
(i.e., approximately eight inches below the floor surface).  W-1 was installed at the approximate location 
of the November 2005 SS-1 sub-slab soil vapor sample.  PCE, TCE, and 1,1,1-TCA were detected at 
concentrations of 470 µg/m3, 39 µg/m3, and 7.5 µg/m3, respectively.

At the request of the NYSDEC, a permanent sub-slab soil vapor probe (SE SS-A) was installed in June 
2006 in the southeast section of the building (i.e., at the approximate location of the November 2005 SS-1 
sub-slab soil vapor sample and April 2006 W-1 sub-slab soil vapor sample) to monitor the concentrations 
of site-related COCs beneath the floor slab in this portion of the building, as necessary.  The permanent 
sub-slab soil vapor probe was installed in accordance with the NYSDOH Draft February 2005 document 
entitled Guidance for Evaluating Soil Vapor Intrusion in the State of New York.  It should be noted that the 
permanent sub-slab soil vapor probe was constructed so that a sample can be collected external to the 
building (i.e., the tubing was extended beneath the floor slab to the outside of the building and completed 
with a flush-mount protective casing).  The probe was constructed in this manner so that the office space 
of any future tenants will not be affected (e.g., carpeting can be installed without creating an issue for 
accessing the probe).

4. Indoor Air Quality

4.1 Northeast Section of Building

A quarterly indoor air quality monitoring program began at the Site in June 2004.  The quarterly 
monitoring program involved the collection of two (2) indoor air quality samples (NE Office Space North 
and NE Office Space West) from the northeast portion of the building (i.e., in the former New York Twist 
Drill [NYTD] production area), which is located above the source area.  

The laboratory analytical results from the June 2004 indoor air quality sampling indicated that no site-
related COCs were detected in one of the indoor air quality samples.  PCE was detected at a 
concentration of 9.2 µg/m3 in the second indoor air quality sample.  This concentration is approximately 
10 times lower than the NYSDOH guideline of 100 µg/m3 for PCE (NYSDOH 2003) and is within 
NYSDOH background indoor air levels (i.e., about 10 µg/m3).  NYSDOH recommends that the average air 
level for PCE in a residential community not exceed 100 µg/m3, considering continuous lifetime exposure 
and sensitive people.  No other site-related COCs were detected in the second indoor air quality sample.  

The laboratory analytical results from the August 2004 monitoring event indicated that no site-related 
COCs were detected in indoor air.
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The laboratory analytical results from the December 2004 monitoring event indicated that low levels of 
PCE were detected in indoor air.  PCE was detected at concentrations of 9.9 µg/m3 and 11 µg/m3 (within 
NYSDOH background indoor air levels) in the two indoor air quality samples.

The laboratory analytical results from the March 2005 monitoring event indicated that PCE was detected 
in both of the air samples at concentrations slightly above the NYSDOH guideline of 100 µg/m3.  PCE was 
detected at concentrations of 110 µg/m3 and 120 µg/m3 in the two indoor air quality samples.  This was 
the first indoor air monitoring event where PCE was detected above the NYSDOH guideline.

The laboratory analytical results from the June 2005 monitoring event indicated that low levels of PCE 
were detected in indoor air.  PCE was detected at concentrations of 9.6 µg/m3 and 9.7 µg/m3 (within 
NYSDOH background indoor air levels) in the two indoor air quality samples.  2-butanone (MEK) was also 
detected at low levels (3.7 µg/m3 and 4.9 µg/m3) in the two indoor air quality samples.

The laboratory analytical results from the September 2005 monitoring event indicated that PCE was 
detected in indoor air at concentrations of 35 µg/m3 and 37 µg/m3 in the two indoor air quality samples.  
MEK was also detected at low levels (3.7 µg/m3 and 4.5 µg/m3) in the two indoor air quality samples.  
These concentrations are consistent with the June 2005 MEK concentrations.

A Vapor Control System (VCS) was installed and constructed between November 21 and December 15, 
2005 in accordance with the Vapor Control System Work Plan (ARCADIS 2005).  The VCS startup test 
was conducted on December 15, 2005 and the VCS baseline soil vapor samples for recovery points 
VCS-1 and VCS-2 and the VCS total effluent (after VPGAC unit) sample were collected on December 21, 
2005.  The September 2005 indoor air quality sampling event served as the VCS baseline indoor air 
sampling event.  The VCS was started on January 9, 2006.

The laboratory analytical results from the January 30, 2006 monitoring event indicated that PCE was not 
detected in the two indoor air quality samples.  MEK was detected at a low-level concentration (2.4 µg/m3) 
in one of the indoor air quality samples.  This concentration is consistent with previous low-level MEK 
concentrations in the indoor air quality samples.  No compounds were detected in the other indoor air 
quality sample.  The January 2006 indoor air quality sampling event was the first sampling event 
conducted while the VCS was operational.  Accordingly, January 2006 indoor air quality data supported 
VCS operational data and indicated that the VCS was operating as designed and successfully mitigating 
vapor intrusion into the commercial office space. PCE was not detected in indoor air in the northeast 
section of the building during the 2006 quarterly monitoring events with the exception of low-level 
concentrations (less than NYSDOH background indoor air levels) during the April 2006 quarterly 
monitoring event.  MEK was the only other compound detected at low-level concentrations (i.e., below 10
µg/m3) in the northeast indoor air quality samples.  The 2006 indoor air quality sampling data, in 
conjunction with operational results from the VCS itself (i.e., demonstration of negative pressure beneath 
the building foundation on both sides of the wall footing), indicate that the VCS for the northeast section of 
the building is operating as designed.

The October 2006 indoor air quality sampling event was the fourth quarter of four consecutive quarters of 
sampling after the VCS was started for continuous operation on January 9, 2006.  As outlined in the VCS 
Work Plan, and based on communication with Melissa Menetti of the NYSDOH on May 3, 2005 and a 
NYSDOH comment letter dated September 19, 2005, ARCADIS discontinued indoor air quality monitoring 
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in the northeast portion of the building since it had been demonstrated that the VCS has successfully 
eliminated the vapor intrusion pathway.  This demonstration was provided through four consecutive 
quarters of indoor air quality monitoring results below the NYSDOH guideline values following VCS 
startup and an evaluation of the indoor air quality monitoring results in conjunction with operational results 
from the VCS itself (i.e., demonstration of negative pressure beneath the building foundation on both 
sides of the wall footing).  ARCADIS installed two (2) additional angle vapor monitoring points (MP-5 and 
MP-6) on the western side of the building wall footing in December 2006 to meet the request for a vapor 
monitoring point on the western side of the building wall footing.  After angle vapor monitoring points MP-
5 and MP-6 were installed, ARCADIS demonstrated negative pressure beneath the building slab on both 
sides of the wall footing through the collection of induced vacuum measurements.  In addition, VCS total 
influent vapor samples were used to monitor and document sub-slab soil vapor quality during the first 
year of operation of the VCS (i.e., 2006).  The results indicated that VCS total influent VOC 
concentrations (i.e., sub-slab soil vapor VOC concentrations) declined significantly during the first year of 
operation of the VCS.

4.2 Southeast Section of Building

ARCADIS collected indoor air quality samples (IA-1, IA-2, and IA-3) on November 21, 2005 from the 
southeast section of the building.  The IA-3 sample was initially held at the laboratory for analysis.  IA-3 
was not analyzed because the results from the IA-1 and IA-2 samples indicated that the concentrations of 
site-related COCs in indoor air were similar and representative of the open office space.  PCE was 
detected in both IA-1 and IA-2 at a concentration of 13 µg/m3.  TCE, 1,1,1-TCA, and MEK were also 
detected in the IA-1 and IA-2 samples.  In addition, 1,1-DCE was detected in the IA-1 sample.  It should 
be noted that the southeast section of the building was not occupied at the time of this work, and the 
heating, ventilation, and air conditioning (HVAC) system in this section was not operating for a prolonged 
period.

Additional indoor air quality samples were collected from the southeast section of the building in January 
2006 and April 2006.  One (1) indoor air quality sample (SE Office Space) was collected from the 
approximate location of the November 2005 IA-1 indoor air quality sample.  Site-related COCs were not 
detected in the indoor air quality sample that was collected in January 2006.  MEK was detected at a 
concentration of 2.9 µg/m3 in the indoor air quality sample that was collected in April 2006.  The data 
suggest that operation of the HVAC system in the southeast section of the building was responsible for 
the non-detect concentrations (i.e., below the laboratory reporting limits) of site-related COCs.

5. Supplemental Vapor Intrusion Investigation

A Supplemental Vapor Intrusion Investigation Work Plan (ARCADIS 2007) was submitted to the NYSDEC 
on February 9, 2007 to outline the supplemental vapor intrusion (VI) investigation activities that were 
conducted to address those portions of the building that were not included during previous VI 
investigation activities.  ARCADIS conducted the work described in the Supplemental Vapor Intrusion 
Investigation Work Plan on April 25, 2007.

ARCADIS collected indoor air samples from the southeast section of the building (SE Office Space) and 
the western section of the building (West Office Space).  ARCADIS collected sub-slab soil vapor samples 
from the southeast section of the building (SE SS-A) and from the western section of the building (SS-4, 
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SS-5, SS-6, and SS-7).  In addition, a duplicate sub-slab soil vapor sample (REP042507) was collected at 
the SS-5 location.  The sub-slab soil vapor and indoor air samples were collected in accordance with the 
NYSDOH October 2006 document entitled Final Guidance for Evaluating Soil Vapor Intrusion in the State 
of New York.

PCE was detected in both the SE Office Space and West Office Space indoor air samples at a 
concentration of 0.40 µg/m3.  TCE was detected in the SE Office Space sample at a concentration of 0.26 
µg/m3.  Concentrations of PCE in sub-slab soil vapor beneath the western section of the building ranged 
from 85 µg/m3 (SS-4) to 340 µg/m3 (SS-5).  PCE was detected in sub-slab soil vapor beneath the 
southeastern section of the building at a concentration of 300 µg/m3 (SE SS-A).  Low-level concentrations 
of TCE, 1,1,1-TCA, and 1,1-DCE were also detected in sub-slab soil vapor.

6. Annual Vapor Intrusion Monitoring

An annual vapor intrusion monitoring program has been conducted since 2008 to monitor indoor air 
quality and sub-slab soil vapor quality in the western and southeastern portions of the building.  These 
monitoring events consist of collecting two (2) indoor air quality samples (West Office Space/SW Office 
Space and SE Office Space) and two (2) sub-slab soil vapor quality samples (SS-5A and SE SS-A).  A 
permanent sub-slab soil vapor probe (sample location SS-5A) was installed in the western portion of the 
building on February 22, 2008 (installed in the vicinity of the April 2007 SS-5 temporary sample location).

Concentrations of PCE in sub-slab soil vapor sample SS-5A ranged from 100 µg/m3 (February 2011) to 
280 µg/m3 (February 2008).  Concentrations of 1,1,1-TCA in sub-slab soil vapor sample SS-5A ranged 
from 18 µg/m3 (February 2009) to 930 µg/m3 (March 2010).  TCE, cis-1,2-DCE, VC, and MEK were 
detected in the February 2008 sub-slab soil vapor sample but were not detected in the 2009 through 2011
sub-slab soil vapor samples.

Concentrations of PCE in indoor air sample West Office Space/SW Office Space ranged from 0.26 µg/m3

(March 2010) to 5.4 µg/m3 (February 2011).  PCE was not detected above the laboratory reporting limit 
(0.24 µg/m3) in the February 2009 sample.  Concentrations of 1,1,1-TCA in indoor air sample West Office 
Space/SW Office Space ranged from 0.24 µg/m3 (March 2010) to 0.38 µg/m3 (February 2011).  1,1,1-TCA 
was not detected above the laboratory reporting limit (0.19 µg/m3) in the February 2008 sample.  
Concentrations of MEK in indoor air sample West Office Space/SW Office Space ranged from 0.56 µg/m3

(February 2011) to 1 µg/m3 (February 2008).

Concentrations of PCE in sub-slab soil vapor sample SE SS-A ranged from 260 µg/m3 (March 2010) to 
580 µg/m3 (February 2008).  Concentrations of 1,1,1-TCA in sub-slab soil vapor sample SE SS-A ranged 
from 3.1 µg/m3 (March 2010) to 7.1 µg/m3 (February 2009).  Concentrations of TCE in sub-slab soil vapor 
sample SE SS-A ranged from 15 µg/m3 (February 2011) to 48 µg/m3 (February 2008).  1,1-DCA and MEK 
were detected in the February 2009 sub-slab soil vapor sample but were not detected in the 2008, 2010, 
or 2011 sub-slab soil vapor samples.

Concentrations of PCE in indoor air sample SE Office Space ranged from 0.21 µg/m3 (February 2011) to 
0.28 µg/m3 (February 2009).  PCE was not detected above the laboratory reporting limit (0.23 µg/m3) in 
the March 2010 sample.  Concentrations of MEK in indoor air sample SE Office Space ranged from 0.73 
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µg/m3 (February 2008) to 2.7 µg/m3 (March 2010).  MEK was not detected above the laboratory reporting 
limit (0.46 µg/m3) in the February 2011 sample.
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Site Management Plan
25 Melville Park Road Site
Melville, New York

1. Introduction

This Site Management Plan (SMP) has been prepared for the 25 Melville Park Road 
Site (hereinafter referred to as the “Site”) in Melville, New York.  This SMP is required 
for fulfillment of Remedial Action at the Site under the New York State (NYS) Inactive 
Hazardous Waste Disposal Site Remedial Program (State Superfund Program [SSF]) 
administered by the New York State Department of Environmental Conservation
(NYSDEC).  The Site is being remediated in accordance with the Voluntary Cleanup 
Agreement (VCA) Index # W1-0778-96-11, Site # 1-52-169, Voluntary Cleanup Site 
V00128-1, which was issued on January 13, 1998, and the Record of Decision (ROD), 
which was issued on March 29, 2004.  A copy of the ROD is provided in Attachment A.

On March 28, 1997, WHCS Melville, L.L.C. (WHCS) entered into a VCA with the 
NYSDEC that required WHCS to investigate the Site.  Because WHCS qualified for 
“innocent owner” status, WHCS was only required to address the on-site contamination 
under the VCA.  Preliminary results of the investigation performed by WHCS indicated 
that on-site remediation was required.  Therefore, on January 13, 1998, WHCS and the 
NYSDEC entered into a new VCA to remediate to the extent practical the on-site 
portion of the groundwater that is impacted with volatile organic compounds (VOCs).  
The property was sold by WHCS on October 9, 2002.  As a result of this property 
transaction, the executed VCA between WHCS and the NYSDEC was transferred to 
the new property owner, 25 MPR, LLC (25 MPR), who also qualified for innocent 
owner status. 25 MPR’s obligations under the VCA are limited to the on-site portion of 
the VOC plume, and they are not responsible for the investigation and remediation of 
off-site conditions.

Because an innocent owner volunteer is only responsible for addressing the on-site 
portion of the contamination, the NYSDEC listed the Site as a Class 2 site in the 
Registry of Inactive Hazardous Waste Disposal Sites in New York on May 3, 1999 so 
that the off-site groundwater contamination could be addressed under NYSDEC’s SSF.  
Voluntary Cleanup Program (VCP) sites listed on the Registry of Inactive Hazardous 
Waste Disposal Sites as Class 2 require that the Citizen Participation requirements in 6 
NYCRR Part 375 be followed.  Therefore, a Remedial Action Work Plan (RAWP) was 
prepared (ARCADIS 2004), and the NYSDEC prepared a Proposed Remedial Action 
Plan (PRAP) and issued a ROD to fulfill the Part 375 requirements, even though the 
Site will remain under the VCP. 

After completion of the remedial work described in the RAWP, some contamination 
may be left in the subsurface at this Site, which is hereafter referred to as ‘residual 
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contamination.’  This SMP was prepared to manage residual contamination at the Site 
in perpetuity or until extinguishment of the Environmental Easement (EE) in 
accordance with 6 NYCRR Part 375.  Reports associated with the Site can be viewed 
by contacting the NYSDEC or its successor agency managing environmental issues in 
New York State.

This SMP was prepared in accordance with the requirements in NYSDEC DER-10 
Technical Guidance for Site Investigation and Remediation, dated May 2010, and the 
guidelines provided by NYSDEC.  This SMP addresses the means for implementation 
of Institutional Controls (ICs) and Engineering Controls (ECs), which are required by 
the ROD (NYSDEC 2004) and EE for the Site. 

The Site may contain residual contamination left after completion of the Remedial 
Action performed under the VCP.  ECs have been incorporated into the Site remedy to 
provide proper management of residual contamination in the future and to ensure 
protection of public health and the environment.  A Site-specific EE will be recorded 
with the Suffolk County Clerk that provides an enforceable means to ensure the 
continued and proper management of residual contamination and protection of public 
health and the environment.  A copy of the EE is provided in Attachment B.  It requires 
strict adherence to all ECs and all ICs placed on this Site by NYSDEC, by the grantor 
of the EE, and any and all successors and assigns of the grantor.  ICs provide 
restrictions on Site usage and mandate operation, maintenance, monitoring, and 
reporting measures for all ECs and ICs.  This SMP includes the methods necessary to 
ensure compliance with all ECs and ICs required by the ROD and EE for residual 
contamination at the Site.  Details regarding annual EC/IC certification are provided in 
Section 5 of this SMP.  The SMP has been approved by the NYSDEC, and compliance 
with this SMP is required by the grantor of the EE and grantor’s successors and 
assigns.  This SMP is subject to change by NYSDEC.

Site management is the last phase of the remedial process and is triggered by the 
approval of the Final Engineering Report (FER) and issuance of the Certificate of 
Completion (COC) by NYSDEC.  The SMP continues in perpetuity or until extinguished 
in accordance with 6 NYCRR Part 375.  It is the responsibility of the EE grantor, and its 
successors and assigns to ensure that all Site Management responsibilities under this 
SMP are performed.

The SMP provides a detailed description of all procedures required to manage residual 
contamination at the Site during and following the completion of the Remedial Action in 
accordance with the NYS VCA with the NYSDEC and the ROD.  This includes: (1) 
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development, implementation, and management of all ECs and ICs; (2) development 
and implementation of monitoring systems and a Monitoring Plan; (3) development of a 
plan to operate and maintain all treatment, collection, containment, or recovery 
systems (including, where appropriate, preparation of an Operation and Maintenance 
Manual); (4) submittal of Site Management Reports, performance of inspections and 
certification of results, and demonstration of proper communication of Site information 
to NYSDEC; and (5) defining criteria for termination of treatment system operation.

To address these needs, this SMP includes four plans: (1) an Engineering and 
Institutional Control Plan for implementation and management of ECs/ICs; (2) a 
Monitoring Plan for implementation of Site Monitoring; (3) an Operation and 
Maintenance Plan for implementation of remedial collection, containment, treatment, 
and recovery systems; and (4) a Site Management Reporting Plan for submittal of 
data, information, recommendations, and certifications to NYSDEC.

Site Management activities, reporting, and ECs/ICs certification will be scheduled on a 
certification period basis.  The certification period will be annually.

Important notes regarding this SMP are as follows:

• This SMP defines Site-specific implementation procedures as required by 
the ROD and EE.  The penalty for failure to implement the SMP is 
revocation of the COC.

• The Voluntary Cleanup Agreement (Index # W1-0778-96-11; Site # 1-52-
169) for the Site requires conformance with this SMP, and therefore, 
serves as a contractual binding authority under which this SMP is to be 
implemented.  The SSF law itself also requires the preparation of a SMP 
(formerly known as an Operation, Maintenance and Monitoring [OM&M]
Plan) in ECL 27-1318.  Therefore, the VCA is a binding contract and the 
SSF law is statutory authority under which this SMP is required and is to 
be implemented.

• At the time this report was prepared, the SMP and all Site documents 
related to Remedial Investigation and Remedial Action are maintained at 
the NYSDEC Region 1 offices in Stony Brook.  At the time of SMP 
submission (August 2010), the Site documents can also be found in the 
repositories established for this project, including:
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Half Hollow Hills - Melville Library
510 Sweet Hollow Road
Melville, NY 11747
(631) 421-4535

1.1 Site Location and Description

The Site is located at 25 Melville Park Road in Suffolk County, New York and is 
identified as District 0400, Section 268, Block 01, Lot 04.  The Site is located slightly 
south and east of the intersection of Broadhollow Road (Route 110) and the Long 
Island Expressway (Route 495) in the Village of Melville, Suffolk County, New York.  
The approximately 6-acre Site is located in an industrial and commercial area and is 
bounded to the south by Melville Park Road and to the west, north, and east by 
adjoining properties. The Site is presently occupied by a two-story office building and 
parking facilities. Figure 1 (Site Plan) shows the Site features and Site layout.

1.2 Site History

The Site was occupied by the New York Twist Drill Company (NYTD) from 1966 (when 
the building was originally constructed) through 1984. After NYTD vacated the 
building, it was converted into a two-story office complex.  This renovation involved the 
expansion of the building footprint to the southeast.  

The process of manufacturing twist drills consisted of modifying steel bars, which 
ranged from ¼-inch to 2-inches in diameter.  These bars were cut to the desired length 
and shipped to the Heat Treatment Department to be thermally tempered.  In the Heat 
Treatment Department a degreasing agent was used on the bars before they were 
transported to the Grinding Department.  From the Grinding Department the material 
was transported to the Cleaning Department, where the cutting edge of the drill was 
produced.  The drill was then pointed, finished, and subsequently sent to the 
Packaging Department for shipment.

The Suffolk County Department of Health Services (SCDHS) issued a State Pollutant 
Discharge Elimination System (SPDES) permit to NYTD in the mid-1960s.  The permit 
was for treatment of cyanide bearing waste associated with wastewaters from nitride, 
alkaline wash and heat treatment wash tanks.  In 1975, a proposal to modify and 
simplify the process was forwarded to SCDHS by NYTD.  This proposal presented 
process design modifications intended to reduce the volume of process waste 
chemicals from the manufacturing process.  
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Several pieces of correspondence through the 1970’s record instances of NYTD 
discharge violations above the allowable SPDES permit limits.  Through the early 
1980’s the SCDHS issued several notices of violation against NYTD for unacceptable 
discharges of trichloroethene (TCE) at the SPDES discharge monitoring locations.

A former “discharge or diffusion well” was located near the north side of the entrance to 
the east loading dock.  Reportedly, the use of the diffusion well was discontinued 
around 1981.  The diffusion well was reportedly used for disposal of non-contact 
cooling water.  A NYSDEC well completion report indicates that the well, S-28268D, 
was completed to a total depth of 116 feet with a screen interval from 108 to 116 ft bls.  
The well was installed in June 1966.

1.3 Conceptual Site Model

The conceptual site model (CSM) developed for the Site is summarized below.  The 
CSM describes the different transport mechanisms by which constituents may enter 
the surrounding environment.  The two major pathways for transport are the 
groundwater pathway and the air pathway; these pathways are described below.  

The operations that were conducted in the former NYTD production area, which was 
located in the northeast portion of the building just north of the loading dock area, were
identified as the source of the constituents in groundwater that exceeded NYSDEC 
Groundwater Standards.  In addition to dissolved-phase constituents in groundwater, 
non-aqueous phase liquid (NAPL), consisting of a mixture of dense non-aqueous 
phase liquid (DNAPL) and light non-aqueous phase liquid (LNAPL), has been detected 
in monitoring wells IW-1, IW-3, IW-4, IW-9, IW-18, IW-19, IW-20, IW-22, IW-24, IW-25, 
MW-13, and MW-25D.  Figure 2 shows the wells where NAPL has been detected.  For 
purposes of this SMP, the term “NAPL” is defined as DNAPL and/or LNAPL, unless 
specified otherwise.  Based on the distribution of NAPL in the subsurface, the most 
likely release mechanism is a leak from a former floor drain that was located in the 
former NYTD production area.  Evaluation of a hand drawn sketch of a NYTD floor 
plan identified a floor drain and associated piping leading to a former underground 
waste oil tank that was removed in September 1991 (Article 12 Tank Registry [No. 4-
0264, File Reference 4-2056]).  This former floor drain is located in the general vicinity 
of the former diffusion well.  According to the NYSDEC, the former waste oil tank was 
removed under the oversight of the SCDHS, and there is no information suggesting 
that there was a release from the tank.  No tank or other structure was identified in the 
suspected source area that could act as a continuing source of contamination.  Figure 
3 shows the suspected locations of the former floor drain and former waste oil tank.
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In March 2003, ARCADIS conducted a sub-floor investigation in the former NYTD 
production area.  The purpose of the sub-floor investigation was to inspect the suspect 
location of the former diffusion well, which was believed to be one of the potential 
NAPL release mechanisms.  The work involved excavating a 4-foot by 4-foot area 
through and to the base of the reinforced concrete floor slab in order to investigate a 
geophysical anomaly (i.e., the suspect location of the former diffusion well) that was 
identified during a November 2002 geophysical survey.  The former diffusion well was 
successfully located during the sub-floor investigation effort.  Figure 3 shows the 
unsurveyed location of the former diffusion well.  A photoionization detector (PID) was 
used to screen the soil that is located beneath the concrete floor and the wellhead.  No 
VOCs were detected by the PID.

In April 2003, ARCADIS removed a number of well appurtenances that included a 
pitless adapter, seventy-three (73) feet of two-inch drop line, and a submersible pump 
from the former diffusion well.  After these appurtenances were removed from the well, 
the well was sounded with a measuring tape and was determined to be open to a 
depth of approximately 103 feet below the top of the six-inch well casing.  Based on the 
sounded depth of the well and the total depth indicated on the NYSDEC well 
completion report (116 ft bls), there was approximately 13 feet of material in the bottom 
of the well.  The depth to water was measured using an interface probe.  LNAPL was 
not detected in the well.  After the appurtenances were removed from the well, the 
wellhead was secured with a sanitary seal.  The well was redeveloped and gauged for 
the presence of LNAPL and DNAPL.  NAPL has not been detected in the former 
diffusion well to date.  Based on the observations from the sub-floor investigation and 
well appurtenances removal efforts (i.e., PID screening and visual and olfactory 
observations), the former diffusion well does not appear to be the conduit for the 
introduction of contaminants (e.g., oil and solvents) into the subsurface.  However, 
based on the presence of a submersible pump in the well at the time that the well was 
located, it is possible that historical active pumping may have induced the movement of 
VOCs toward the well’s screened zone (108 to 116 ft bls).  

It is suspected that a NAPL release into the subsurface resulted in impacts to the 
groundwater system in the southeastern portion of the Site.  Based on a 
comprehensive evaluation of the investigation data, it appears that NAPL migrated 
vertically through the unsaturated zone to the capillary fringe zone/water table, spread 
laterally, and penetrated into the saturated zone in the vicinity of monitoring wells IW-1 
and MW-18D.  The NAPL that is present in the groundwater acts as a persistent 
source of groundwater contamination.  
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The direction of groundwater flow on-Site is south-southeast.  The primary VOCs 
detected in groundwater during investigation activities were tetrachloroethene (PCE), 
TCE, 1,1,1-trichloroethane (1,1,1-TCA), cis-1,2-dichloroethene (cis-1,2-DCE), 1,1-
dichloroethene (1,1-DCE), and 1,1-dichloroethane (1,1-DCA).  Aromatic hydrocarbons 
such as toluene, ethylbenzene, and xylene were also detected in groundwater.  
Subsequent to the implementation of the downgradient and source area in-situ reactive 
zones (IRZs), vinyl chloride (VC) was also a primary VOC detected in groundwater.  As 
described previously, the submersible pump that was observed in the former diffusion 
well at the time that the well was located may have induced the movement of 
contamination toward the well’s screened zone, thereby affecting the distribution of 
NAPL and dissolved-phase constituents in groundwater.  The current (June 2010)
distribution of NAPL encompasses an area that includes angle well IW-25 and extends 
to the vicinity of wells MW-13, IW-9, and IW-3.  The on-site dissolved-phase VOC 
plume currently extends from the vicinity of angle wells IW-27 and IW-25 to the 
downgradient property boundary.  

Based on the results of the various investigations that were performed, there were no 
specific areas of concern (AOCs) or source areas identified in soil.  The investigation
data also indicated that no residual soil contamination was detected in soil samples 
collected from the suspected location of the former waste oil tank.  The highest 
concentration of PCE (1 milligram per kilogram [mg/kg]) detected in soil was below the 
NYSDEC TAGM 4046 Recommended Soil Cleanup Objective (RSCO) for PCE (1.4 
mg/kg).  

The NAPL and dissolved-phase constituents in groundwater are a source of VOCs that 
are present in the soil vapor between the building and the water table.  The gaseous 
compounds migrated both horizontally and vertically through the soil, accumulated 
underneath the building slab, and then migrated from beneath the building slab into 
indoor air.  Therefore, the VI pathway was complete.  A vapor control system (VCS) 
was designed, constructed, and is currently being operated to maintain negative 
pressure beneath the building slab in the northeast portion of the building in order to 
eliminate the vapor intrusion (VI) pathway between the vapor source (groundwater) 
and the receptor (building interior).

2. Engineering and Institutional Control Plan

Since residual contamination (groundwater containing constituents that exceed 
NYSDEC Groundwater Standards, NAPL, and soil vapor containing constituent 
concentrations that require mitigation or monitoring) exists beneath the Site, ECs/ICs 
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are required to protect human health and the environment.  This EC/IC Plan describes 
the ECs/ICs at the Site.  The EC/IC Plan is one component of the SMP and is subject 
to revision by NYSDEC.

The Controlled Property has three primary ECs.  These ECs consist of the following:

• Downgradient and source area IRZs that involve the delivery of organic carbon 
(i.e., dilute molasses solution) to the subsurface through a network of injection 
wells.

• NAPL recovery that involves the manual removal of NAPL from the monitoring 
well network by hand bailing.

• A VCS in the northeast portion of the building consisting of extraction points 
VCS-1 and VCS-2 and induced vacuum monitoring points MP-1 through MP-6.  
In addition to the VCS, the heating, ventilation, and air conditioning (HVAC) 
system is operated to maintain a positive pressure within the building to help 
prevent the potential migration of vapors into indoor air.

A series of ICs are required to implement, maintain, and monitor these ECs.  The EE
requires compliance with these ICs.  These ICs consist of the following:

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

• All ECs on the Controlled Property (the Site) must be inspected and certified at 
a frequency and in a manner defined in this SMP.

• Groundwater, NAPL, sub-slab soil vapor, and indoor air monitoring must be 
performed as defined in this SMP.

• Data and information pertinent to Site Management for the Controlled Property 
must be reported at the frequency and in a manner defined in this SMP.

• On-Site environmental monitoring devices, including but not limited to, injection 
wells, groundwater monitoring wells, VCS extraction and monitoring points, 
and soil vapor probes, must be protected and replaced, as necessary, or 
properly abandoned, as directed by the NYSDEC, to ensure continued 
functioning in the manner specified in this SMP.
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The Controlled Property has a series of ICs in the form of Site restrictions.  Adherence 
to these ICs is required under the EE.  Site restrictions that apply to the Controlled 
Property consist of the following:

• Require compliance with the approved SMP.

• Restrict the use of groundwater beneath the Site as a source of potable or 
process water, without necessary water quality treatment as determined by the 
SCDHS.

• Limit the use and development of the property to commercial or industrial uses 
only.

• Require the property owner to complete and submit to the NYSDEC an annual 
certification to ensure that the ICs are still in place.

These ECs/ICs should:

• Prevent ingestion of groundwater with contamination levels that exceed 
drinking water standards.

• Prevent contact with or inhalation of volatiles from contaminated groundwater.

• Prevent ingestion/direct contact with contaminated soil.

2.1 Soil Management Plan

Site use has been restricted to commercial or industrial uses only.  Any future intrusive 
work that would breach the cover system at the Site will be performed in compliance 
with the Soil Management Plan (SoMP), which is provided in Attachment C of this 
SMP.  Intrusive work in the eastern portion of the Site (i.e., former NYTD 
manufacturing operations area) must also be conducted in accordance with the 
procedures defined in a Community Air Monitoring Plan (CAMP) prepared for the Site.  
Figure 4 shows the former manufacturing operations area.  Intrusive work in all 
portions of the Site must be conducted in accordance with the procedures defined in a 
Health and Safety Plan (HASP) prepared for the Site.  The HASP is the responsibility 
of the property owner and should be prepared in compliance with DER-10 and 29 CFR 
1910 and 1926, and all other applicable Federal, State and local regulations.  Any 
intrusive work must be certified as compliant with the SoMP and included in the 
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periodic inspection and certification reports submitted under the Site Management 
Reporting Plan (See Section 5 of this SMP).

2.2 Vapor Control System Work Plan

A VCS Work Plan (ARCADIS 2005) was prepared that identified measures to eliminate 
the VI pathway into the building immediately above the area of highest groundwater 
impacts.  The VCS Work Plan identifies the methods to eliminate the VI pathway as 
well as provides detailed OM&M and data evaluation requirements for the VCS.  A 
copy of the VCS Work Plan that details the long-term OM&M requirements for the VCS 
is provided in Attachment D of this SMP.  Sections 3.1.5 and 4.3 of this SMP provide 
additional details on the OM&M activities and current VCS elements.

2.3 Inspections

Inspections of all systems installed on-Site will be conducted at the frequency specified 
in the SMP Monitoring Plan (Section 3 of this SMP).  The inspections will determine 
and document the following:

• Whether ECs continue to perform as designed.

• If ICs continue to be protective of human health and the environment.

• Compliance with requirements of this SMP and the EE.

• Achievement of remedial performance criteria.

• Sampling and analysis of appropriate media during monitoring events.

• If Site records are complete and up to date.

• Changes, or needed changes, to the remedial or monitoring system.

Inspections will be conducted in accordance with the procedures set forth in the 
Monitoring Plan of this SMP (Section 3).  The reporting requirements are outlined in the 
Site Management Reporting Plan (Section 5 of this SMP).

If an emergency, such as a natural disaster or an unforeseen failure of any of the ECs 
occurs, an inspection of the Site will be conducted to verify the effectiveness of the 
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ECs/ICs implemented at the Site by a qualified environmental professional as 
determined by NYSDEC.

3. Monitoring Plan

The Monitoring Plan describes the measures for evaluating the performance and 
effectiveness of the implemented ECs in reducing or mitigating contamination at the 
Site.  ECs at the Site include: (1) Downgradient and source area IRZs; (2) NAPL 
recovery; and, (3) a VCS.  This Monitoring Plan is subject to revision by NYSDEC. 

This Monitoring Plan describes the methods to be used for:

• Sampling and analysis of appropriate media (e.g., groundwater, indoor air, 
sub-slab soil vapor).

• Evaluating Site information periodically to confirm that the remedy continues to 
be effective as per the design.

• Preparing the necessary reports for the various monitoring activities.

• Assessing compliance with NYSDEC groundwater standards.

• Assessing achievement of the remedial performance criteria.

The monitoring program for the Site includes long-term IRZ performance monitoring, 
groundwater compliance monitoring, groundwater plume configuration monitoring, 
water-level measurements, NAPL gauging, indoor air quality (IAQ) monitoring, and 
sub-slab soil vapor monitoring.  Figure 5 shows the locations of the monitoring points 
that will be used in the monitoring program.

Monitoring of the performance of the full-scale groundwater remedy and overall 
reduction in contamination on-Site has been conducted since 2006.  The long-term 
groundwater monitoring program is provided in Table 1.  As indicated in Table 1, a new 
deep zone monitoring well was installed at the downgradient property boundary (i.e., 
between monitoring wells MW-31 and MW-34) with a screen interval from 115 to 135 ft 
bls.  Groundwater quality samples will be collected from the specified monitoring well 
network on a quarterly basis.  Minor modifications to the quarterly groundwater 
monitoring program may be proposed to the NYSDEC.  These requests will be made 
in the form of e-mail communications and will require NYSDEC approval.  Major 
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modifications to the quarterly groundwater monitoring program will be requested in 
writing and will require NYSDEC approval.  The SMP will be modified to reflect 
changes in sampling plans approved by NYSDEC.  Trends in contaminant levels in 
groundwater in the affected areas and the occurrence and distribution of NAPL will be 
evaluated to determine if the remedy continues to be effective in achieving remedial 
goals.  Monitoring programs are outlined in detail in Section 3.1, below.

3.1 Engineering Control System Monitoring

The Monitoring Plan for each EC is described below.

3.1.1 IRZ Performance Monitoring

The downgradient and source area IRZs are being operated to eliminate or reduce to 
the extent practicable: (1) exposures of persons at or around the Site to chlorinated 
solvents and petroleum in the underlying groundwater, (2) the migration of chlorinated 
solvents from groundwater into indoor air through soil vapors, and (3) the migration of 
on-site groundwater contamination to off-site where additional exposures to 
contaminated groundwater are possible.  

IRZ performance and groundwater compliance monitoring will be conducted to monitor 
the effectiveness of the full-scale IRZ and to monitor VOC concentrations in 
groundwater at the compliance plane during remedial system operation.  The rationale 
and methodology for the proposed performance and compliance monitoring programs 
for the Site are described below.

IRZ performance monitoring will include source area IRZ and downgradient IRZ 
performance monitoring.  The data collected from these performance monitoring 
activities will be used to assist in operational decision making (i.e., injection loading and 
frequency) and to evaluate the overall progress of each IRZ with respect to baseline 
conditions and the remedial objectives for the Site.  

The IRZ performance monitoring program will be focused on a list of “primary” analytes 
and field parameters.  Typically, data provided from the primary analyte list alone is 
sufficient to assist in making operational adjustments and demonstrating that the 
enhanced reductive dechlorination (ERD) process is occurring to completion.  The 
primary analyte list includes the following:
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• VOCs – The relative concentrations of individual chlorinated VOCs (CVOCs) 
provide the strongest evidence of ERD.

• Methane and Degradation End Products – The presence of methane as a 
reduced electron acceptor provides evidence that the IRZ has matured to 
conditions suitable for the eventual complete reductive dechlorination of 
CVOCs.  The presence and relative concentrations of CVOC degradation end 
products (ethene and ethane) can provide confirmation that the ERD process 
is being driven to completion.  Therefore, IRZ performance monitoring will 
include ethene, ethane, and methane.

• TOC – Total organic carbon (TOC) will be analyzed to evaluate the 
performance of the injection program and provide the basis for adjustments to 
the injection loading and frequency.

• Field Parameters – Field parameters that will be measured as part of the IRZ 
performance monitoring program include pH. Measurement of pH is an 
essential component of IRZ performance monitoring.  Significant swings in pH 
at downgradient monitoring locations may result in reduced microbial activity.  
Conversely, a decrease in pH within the injection wells may be beneficial and 
prevent biofouling of injection well screens.  

Table 1 provides the IRZ performance monitoring, groundwater compliance monitoring, 
and groundwater plume configuration monitoring program.  As discussed previously, 
modifications to the monitoring program outlined herein may be requested at any time 
based on the progress of the remediation.

Performance monitoring groundwater samples for VOC and light hydrocarbon analysis
will be collected from monitoring wells using passive diffusion bag (PDB) samplers.  
PDBs are water-filled samplers that are suitable for obtaining concentrations of a 
variety of VOCs in groundwater at monitoring wells.  The PDB samplers will be 
positioned at the depths indicated on the July 1, 2005 agency joint comments letter or 
at the center of the screened interval of each well (or the midpoint of the saturated 
portion of the screen if the well bridges the water table) by attachment to a weighted 
line.  Dedicated tethers will be used in each well where PDB samplers are used to 
ensure that the samplers are placed at the same depth during each sampling event. 
The PDB samplers will be left in place for a minimum period of 2 weeks to allow for 
equilibration (i.e., long enough for the well water, contaminant distribution, and flow 
dynamics to restabilize following sampler deployment).  The PDB samplers will then be 
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recovered from the wells and the enclosed water will be immediately transferred to 40-
milliliter sampling vials for laboratory analysis.  Groundwater samples for the analysis 
of TOC and for measuring pH in the field will be collected using a polyethylene bailer.    

In the event that supplemental analytes are required to be sampled and analyzed, low-
flow (minimal drawdown) sampling methods will be used. Site closure groundwater 
samples will also be collected using low-flow (minimal drawdown) groundwater 
sampling procedures.

Groundwater samples submitted for analysis of VOCs will be analyzed for Target 
Compound List (TCL) VOCs using USEPA Method 8260.  Groundwater samples 
submitted for analysis of TOC will be analyzed using Standard Method 5310C.  
Groundwater samples submitted for analysis of light hydrocarbons will be analyzed for 
methane, ethene, and ethane using Method AM20GAX (Microseeps, Inc. method).

Groundwater samples submitted for analysis of VOCs and TOC will be sent to a New 
York State Department of Health (NYSDOH) Environmental Laboratory Accreditation 
Program (ELAP)-certified laboratory. NYSDEC ASP Category A data deliverables will 
be provided for the long-term monitoring groundwater samples.  NYSDEC ASP 
Category B data deliverables will be provided for post-remediation confirmatory (Site 
closure) groundwater samples.

3.1.2 Water-level Measurements

Hydraulic monitoring will be conducted to monitor groundwater flow directions on-site 
during operation of the remedy.  Hydraulic (i.e., water-level) measurements will be 
collected from the hydraulic monitoring well network on an annual basis using the 
following procedures.  For all monitoring wells, water-level measurements will be 
collected by measuring the depth-to-groundwater at each well from the surveyed 
measuring point identified on each well casing.  The water-level measurements will be 
made to the nearest one-hundredth of a foot with an electronic water-level meter.  
Water-level measurements and other pertinent information (e.g., well designation) will 
be recorded on a water-level measurement form.

3.1.3 NAPL Gauging

NAPL gauging will be conducted to monitor the effectiveness of the NAPL recovery 
program on-Site during operation of the remedy and to continue to monitor the 
distribution of NAPL at the Site. Wells IW-1, IW-3, IW-9, IW-17, IW-18, IW-19, IW-20, 
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IW-21, IW-22, IW-23, IW-25, MW-13, and the former diffusion well (FDW) will be
gauged and the water-level will be measured in well MW-15 on a quarterly basis.  
However, more frequent monitoring and recovery of NAPL may be conducted, as 
necessary.  If significant NAPL thicknesses are detected in a well, then the well will be 
gauged on a monthly basis.  The NAPL gauging well network may be modified 
(reduced or expanded) if conditions change.  Discontinuation of the NAPL gauging 
program may be requested at any time based on the ongoing monitoring data and will 
require NYSDEC approval.   

Fluid-level measurements (i.e., NAPL and water) will be collected from the NAPL 
gauging well network using the following procedures.  Fluid-level measurements will be 
collected by measuring the depth-to-product, depth-to-groundwater, and total depth at 
each well from the surveyed measuring point identified on each well casing.  The fluid-
level measurements will be made to the nearest one-hundredth of a foot with an 
electronic interface meter.  Fluid-level measurements and other pertinent information 
(e.g., well designation) will be recorded on a gauging form.

3.1.4 Indoor Air Quality and Sub-Slab Soil Vapor Monitoring

An annual IAQ and sub-slab soil vapor monitoring program will be conducted to 
monitor IAQ and sub-slab soil vapor quality in the western and southeastern portions of 
the building.  These monitoring events will consist of collecting two (2) IAQ samples 
(West Office Space and SE Office Space) and two (2) sub-slab soil vapor samples 
(SS-5A and SE SS-A).  If it is determined that modifications to the IAQ and sub-slab 
soil vapor program are needed, this SMP will be revised.  Modifications to or 
discontinuation of the IAQ and sub-slab soil vapor monitoring program may be 
requested at any time based on the ongoing annual monitoring data and will require 
NYSDEC and NYSDOH approval.

The IAQ samples will be collected using 6-L Summa canisters. The sub-slab soil vapor 
samples will be collected from the permanent sub-slab soil vapor probes using Teflon 
tubing and 6-L Summa canisters.  The flow controllers provided by the laboratory will be
calibrated to collect the IAQ samples over an 8-hour period and the sub-slab soil vapor 
samples at a flow rate not to exceed 200 milliliters per minute (mL/min) (approximately 
0.5-hour sampling interval).

The IAQ and sub-slab soil vapor samples will be analyzed using EPA Method TO-15.  
The IAQ samples will be analyzed using GC/MS in the selective ion monitoring (SIM) 
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acquisition mode.  The sub-slab soil vapor samples will be analyzed using GC/MS in 
the low-level scan mode.

IAQ and sub-slab soil vapor samples will be sent to a NYSDOH ELAP-certified
laboratory.

3.1.5 Vapor Control System Monitoring and Inspections

VCS monitoring and inspections will be conducted to demonstrate that mitigation 
measures are achieving regulatory requirements for protection of IAQ in the 
northeastern portion of the building.  The monitoring and inspections will be performed 
on a quarterly basis in accordance with the procedures outlined in the VCS Work Plan 
(Attachment D of this SMP).  As specified in the ARCADIS VCS OM&M modifications 
letter dated February 8, 2007, total influent and effluent vapor samples are not 
collected for laboratory analysis.  The NYSDEC approved of the discontinuation of the 
collection of these samples in April 2007.

The OM&M activities include the following specific tasks:

• A weekly inspection to ensure system operation.

• The collection of meteorological and system operating parameters on a 
quarterly basis.  Parameters that are recorded include the following:

o Barometric pressure, ambient temperature and atmospheric 
conditions.  In addition, it will be noted if the barometric pressure is 
rising or falling.

o Induced vacuum readings at all monitoring points.

o Recovery vacuum and flow rate at each recovery well.

o PID readings from each recovery well.

• Quarterly reporting of any significant changes to operation of the HVAC 
system.

• Contingent Activity:  If an anomalous PID reading (i.e., greater than 5 ppm) is 
recorded, collect a vapor sample for laboratory analysis.  If vapor 
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concentrations indicate an increase in mass, a DAR-1 analysis will be 
completed to evaluate whether further action (i.e., additional monitoring, air 
treatment) is required.

3.2 Groundwater Monitoring Well Maintenance

If biofouling or silt accumulation has occurred in the 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.

3.3 Well Replacement/Repairs and Decommissioning

Repairs and/or replacement of wells in the monitoring well network will be performed 
based on assessments of structural integrity and overall performance.  Well 
decommissioning, for the purpose of replacement, will be reported to NYSDEC prior to 
performance and in the annual report.  Well decommissioning without replacement 
must receive prior approval by NYSDEC.  Well abandonment will be performed in 
accordance with NYSDEC’s “Groundwater Monitoring Well Decommissioning 
Procedures.”  Monitoring wells that are decommissioned because they have been 
rendered unusable will be reinstalled in the nearest available location, unless otherwise 
approved by the NYSDEC.

3.4 Monitoring Quality Assurance/Quality Control

To ensure that data collected in the field is consistent, accurate and complete, forms 
will be utilized for repetitive data collection, such as depth-to-groundwater in wells, 
groundwater sampling, etc.  These field forms include a Water-Level Measurement 
form, a Water Sampling Log, a NAPL Gauging form, an IAQ Sampling form, and a 
Sub-Slab Soil Vapor Sampling form, as applicable to a specific field task.

Quality assurance/quality control (QA/QC) samples will be collected to assure quality 
control for the groundwater compliance and IRZ performance monitoring and IAQ 
monitoring components of the Plan.  Analyses of QA/QC samples will enable data 
evaluation for accuracy and integrity.  A QA/QC sample set includes a trip blank,
equipment rinsate blank (if non-dedicated sampling equipment is used), and a blind 
duplicate, as applicable, for groundwater samples, and a blind duplicate for IAQ 
samples.  No matrix spike/matrix spike duplicate (MS/MSD) samples will be collected.  
Trip blanks, equipment rinsate blanks, and duplicate samples will be used to verify the 
quality of the sampling results.  A brief description of these QA/QC samples follows.



G:\APROJECT\WHCS Melville\Site Management Plan\Final SMP\Site Management Plan_Final.doc 18

Site Management Plan
25 Melville Park Road Site
Melville, New York

A trip blank will contain laboratory supplied analyte-free water and will be transported 
to the Site and returned to the laboratory without opening.  This will serve as a check 
for contamination originating from sample transport, shipping, and from Site conditions.  
One trip blank per day will be utilized during groundwater monitoring activities.  Trip 
blank samples will only be collected in connection with the collection of aqueous 
samples for VOC analysis.

An equipment rinsate blank is a water sample that consists of laboratory supplied 
analyte-free water that is poured through or over a decontaminated piece of sampling 
or other down-hole equipment to assess or document the thoroughness of the 
decontamination process.  An equipment rinsate blank will be collected from the 
decontaminated down-hole equipment (e.g., submersible pump) before use in 
sampling by pouring analyte-free water over the equipment and into sample 
containers.  One equipment rinsate blank will be collected per sampling event when 
non-dedicated (e.g., submersible pump) equipment is used.  Equipment rinsate blank 
samples will only be collected in connection with the collection of aqueous samples for 
VOC analysis.

One blind duplicate sample per sampling event will be used during groundwater 
compliance and IRZ performance monitoring activities.  The analytical results for the 
sample and blind duplicate will be used to determine if the data reported by the 
laboratory are precise, accurate, representative, and comparable.  Blind duplicate 
samples will only be collected in connection with the collection of aqueous samples for 
VOC analysis.

One blind duplicate sample per sampling event will be used during the annual IAQ 
monitoring activities.  The analytical results for the sample and blind duplicate will be 
used to determine if the data reported by the laboratory are precise, accurate, 
representative, and comparable.

3.5 Monitoring Reporting Requirements

Forms and any other information generated during regular monitoring events and 
inspections will be kept on file.  All forms, and other relevant reporting formats used 
during the monitoring/inspection events, will be: (1) subject to approval by NYSDEC 
and (2) submitted at the time of the Annual Site Management Report, as specified in 
the Reporting Plan of the SMP.
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All monitoring results will be reported to NYSDEC on an annual basis in the Site 
Management Report.  Additionally, a quarterly report will be prepared that provides all 
validated data collected during the subject quarterly report period.  Reports and data 
will be provided in hard copy and digital format as requested by NYSDEC (See Section 
5.3 of this SMP).

3.6 Certifications

Site inspections and sampling activities will be conducted as outlined above. 
Inspection certification for all ICs and ECs will be submitted to NYSDEC on a calendar 
year basis and must be submitted by March 31 of the following year.  A Professional 
Engineer licensed to practice in New York State will perform inspection and 
certification.  Further information on the certification requirements are outlined in the 
Reporting Plan of the SMP (see Section 5 of this SMP).

4. Operation and Maintenance Plan

The Operation and Maintenance Plan describes the measures necessary to operate 
and maintain the components of the selected Remedial Action for the Site, which 
consists of the following as outlined in Section 2 of this SMP:

• Downgradient and Source Area IRZs.

• NAPL Recovery.

• VCS.

4.1 Downgradient and Source Area IRZs

This section presents the as-built injection well network and the implementation 
methodology (i.e., operation and maintenance procedures) for the downgradient and 
source area IRZs.  The locations of the IRZ injection wells and the construction 
specifications are shown on Figure 6.  The specific performance monitoring program 
for the downgradient and source area IRZs is discussed in Section 3 of this SMP.

4.1.1 Injection Well Network

Injection wells IW-24 (shallow zone) and IW-27 (intermediate zone) will be used to 
deliver electron donor solution into the source area.  Shallow zone injection well IW-26 



G:\APROJECT\WHCS Melville\Site Management Plan\Final SMP\Site Management Plan_Final.doc 20

Site Management Plan
25 Melville Park Road Site
Melville, New York

was previously used to deliver electron donor solution into the source area between 
December 2005 and March 2008.  ARCADIS requested a modification to the source 
area injection well network based on the fact that IW-24 contained low-level 
concentrations of CVOCs between December 2006 and March 2008.  Well IW-24 is 
also located closer to the portion of the source area where elevated concentrations of 
CVOCs are present in the shallow zone.  In an e-mail dated June 4, 2008, the 
NYSDEC approved this source area shallow injection well modification.  Additional 
available shallow zone injection wells include IW-17, IW-19, IW-21, IW-22, and IW-26.  
Additional available intermediate zone injection wells include IW-18, IW-20, IW-23, and 
IW-25.  Modifications to the injection well network may be requested at any time based 
on the results of the source area IRZ performance monitoring and NAPL gauging 
efforts and will require NYSDEC approval.

Shallow injection wells IW-6 and IW-16 and intermediate injection wells IW-11, IW-13, 
IW-14, and IW-15 will be used to deliver electron donor solution into the downgradient 
area.  Based on the injection methodology that is being implemented and the 2006 
through 2010 IRZ performance monitoring data, sufficient TOC is being provided in the 
subsurface to remediate the full length and width of the downgradient plume.  
However, if IRZ performance monitoring data indicate a need to expand the 
downgradient IRZ, sufficient measures will be taken to ensure full treatment of the 
plume.

4.1.2 Injection Procedures

Source area IRZ injections began in December 2005 upon NYSDEC concurrence with 
the determination that the downgradient IRZ had matured sufficiently to allow for 
complete degradation of contaminant mass released by the source area IRZ.  
Downgradient IRZ injections, following a revised injection methodology, began in May 
2005.  All O&M activities at the Site are currently (June 2010) completed using 
temporary/portable equipment.  Accordingly, manufacturer O&M manuals or 
equipment specifications/maintenance requirements are not applicable to this Site.

Maintaining the downgradient and source area IRZs will involve adding a source of 
readily available electron donors (e.g., dilute molasses solution) to the subsurface.  
The pH of the groundwater will be monitored during the IRZ performance monitoring 
events.  If the pH drops below acceptable values, additional monitoring or pH 
adjustments may be made.
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4.1.2.1 Injection Loading and Frequency

A sufficient amount of electron donor will be added to the subsurface to stimulate 
microbial activity, provide excess organic carbon, and maintain the downgradient and 
source area IRZs.  The following injection loading and frequency guidance criteria will 
be used to assist in properly establishing and maintaining anaerobic IRZs for ERD:

• An IRZ length of approximately 100 days hydraulically downgradient from the 
injection zone is sufficient for the eventual complete reductive dechlorination of 
CVOCs.

• A total organic carbon concentration of 20 milligrams per liter (mg/L) greater 
than baseline conditions is adequate to maintain the reducing conditions 
established within the IRZ.

• Injection of sufficient reagent volume to ensure adequate distribution within the 
target zone.

• Minimization, to the extent practicable, of the organic carbon concentration 
within the injection zone to control the generation of fermentative byproducts 
and organic acids.

Source area injections will be conducted through injection wells IW-24 and IW-27.  
Modifications to the source area injection well network will require NYSDEC approval.  
Downgradient IRZ injections will be conducted using the injection well configuration 
described in Section 4.1.1.  Source area and downgradient IRZ injections will be 
implemented on approximately three to four month intervals.

4.1.2.2 Molasses Solution Injection Procedure

Electron donor injections will be completed through one of three methodologies.  Under 
the first methodology, pre-diluted donor solution will be supplied by tanker truck at a 
concentration higher than the actual injection concentration.  The donor solution will 
then be further diluted to the proposed injection concentration on-site and delivered to 
each of the injection wells by transfer pump and/or gravity.  Donor solution will be 
sufficiently mixed through mechanical means prior to delivery to the injection wells.  
Under the second methodology, pre-diluted donor solution will be supplied by tanker 
truck at the proposed injection concentration and injected directly from the tanker truck 
by transfer pump and/or gravity.  The third methodology would involve delivery of raw 
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molasses to the Site with all dilution occurring on-site within a portable polyethylene 
tank.  

The delivery methodology will be continually evaluated as the remediation progresses 
and particularly when there is a proposed modification to electron donor and/or 
injection frequency or loading.  The NYSDEC will be notified of any proposed changes 
in the Progress Reports.

Regardless of the injection methodology, a log will be kept during each injection event 
to record the solution strength (molasses and water volumes used), the total volume of 
solution injected into each injection well, the injection pressure at each injection well, 
and the injection flow rate.  These measurements will be monitored to evaluate the 
condition of the well screens (i.e., biofouling) and whether well maintenance activities 
are needed.  The wells will be redeveloped, as necessary.

4.2 NAPL Recovery

The hand bailing of NAPL from any well that contains measurable amounts of NAPL is 
currently being conducted on a quarterly basis.  However, as described previously, if 
significant NAPL thicknesses are detected in a well, then the well will be gauged and 
NAPL will be recovered on a monthly basis.  The methodology outlined herein will 
continue until NAPL recovery is no longer productive.  Recovered NAPL will be 
containerized in a labeled, sealed 55-gallon drum.  The 55-gallon drum will be stored in 
a secure location and will be disposed of in accordance with applicable local, State, 
and Federal regulations.  In addition, absorbent socks may be installed in wells to 
recover trace amounts of LNAPL that are periodically detected in the wells.  The 
absorbent socks will be inspected and changed out as necessary during the inspection 
events.  

NAPL recovery volumes, thickness data, and groundwater quality will be evaluated on 
an ongoing basis to determine if more effective methods can be used to address 
residual NAPL that may remain trapped in the aquifer matrix.  NAPL recovery wells 
may be added or removed from the routine schedule based on the results of NAPL 
gauging during the routine monitoring visits. In addition, more frequent monitoring and 
recovery of NAPL may be conducted, as necessary.
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4.3 Vapor Control System

The objective of the VCS is to eliminate the VI pathway into the building to the extent 
practicable, thereby maintaining concentrations of Site related constituents of concern 
in indoor air at levels consistent with the guidance values provided in the most current
NYSDOH soil vapor intrusion guidance.  In addition to the VCS, the HVAC system is 
operated to maintain a positive pressure within the building to help prevent the 
potential migration of vapors into indoor air.

The VCS currently consists of the following primary elements:

• Two VCS recovery wells (VCS-1 and VCS-2)

• Six VCS monitoring points (MP-1, MP-2, MP-3, MP-4, MP-5, and MP-6)

• A regenerative blower (negative pressure system)

The VCS was designed to provide a means of establishing negative pressure beneath 
the building slab in the northeastern portion of the building in order to eliminate the VI 
pathway between the vapor source (groundwater) and the receptor (building interior).  
This is being accomplished through a network of vapor recovery wells and associated 
induced vacuum monitoring points, a negative pressure generation system, and an air 
treatment unit (as necessary).  Figure 7 shows the vapor recovery well and induced 
vacuum monitoring point locations.  The VCS Work Plan (Attachment D of this SMP) 
provides a process flow diagram of the recovery system, details of the conceptual 
system design, and OM&M procedures.  Modifications to the VCS may be made upon
NYSDEC and NYSDOH approval.  

5. Site Management Reporting Plan

An Annual Site Management Report will be submitted to NYSDEC by March 31 of the 
calendar year following the reporting period.  The Site Management Report will be 
prepared in accordance with NYSDEC DER-10 Technical Guidance for Site 
Investigation and Remediation requirements.  This Site Management Reporting Plan 
and its requirements are subject to revision by NYSDEC.

This Annual Site Management Report will include the following:

• Identification of all required ECs/ICs required by the ROD for the Site.
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• An evaluation of the EC/IC Plan and the Monitoring Plan for adequacy in 
meeting remedial goals.

• Assessment of the continued effectiveness of all ICs and ECs for the Site.

• Certification of the ECs/ICs.

• Results of the required periodic Site Inspections.

• All deliverables generated during the reporting period, as specified in Section 2 
- EC/IC Plan, Section 3 - Monitoring Plan, and Section 4 - Operation and 
Maintenance Plan.

5.1 Certification of Engineering and Institutional Controls

Information on ECs/ICs can be found in the EC/IC Plan (Section 2) of this SMP.  
Inspection of the ECs/ICs will occur at a frequency described in Section 3 - Monitoring 
Plan and Section 4 - Operation and Maintenance Plan.  After the last inspection of the 
reporting period, a Professional Engineer licensed to practice in New York State will 
sign and certify the document.  The document will certify that:

• On-Site ECs/ICs are unchanged from the previous certification.

• The on-site ECs/ICs remain in-place and effective.

• The systems are performing as designed.

o The downgradient and source area IRZs are effectively eliminating or 
reducing to the extent practicable the migration of on-site groundwater 
contamination to off-site where additional exposures to contaminated 
groundwater are possible.

o The VCS is effectively eliminating the VI pathway into the building to 
the extent practicable.

o The HVAC system is being operated to maintain a positive pressure 
within the building to help prevent the potential migration of vapors 
into indoor air.  Any significant modifications to the HVAC system
operation will be reported.
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o NAPL bailing is effectively recovering NAPL from the well network.  As 
discussed in Section 4.2 of this SMP, an evaluation of NAPL recovery 
volumes, thickness data, and groundwater quality will be performed on 
an ongoing basis to determine if more effective methods can be used 
to address residual NAPL that may remain trapped in the aquifer 
matrix.

• Nothing has occurred that would impair the ability of the controls to protect 
public health and the environment.

• Nothing has occurred that would constitute a violation or failure to comply with 
any operation and maintenance plan for such controls.

• Access is available to the Site by NYSDEC and NYSDOH to evaluate 
continued maintenance of such controls.

• Site usage is compliant with the EE.

The signed certification will be included in the Annual Site Management Report (see 
Section 5.3).

5.2 Site Inspections

An annual Site inspection will be completed to ensure that the elements outlined within 
the ROD, EE, and this SMP remain in-place and effective.  All applicable inspection 
forms and other records (including all sampling data of any media at the Site and 
system maintenance reports) generated for the Site during the calendar year will be 
included in the Annual Site Management Report.

The results of the inspection and Site monitoring data will be evaluated as part of the 
EC/IC certification to confirm that the:

• ECs/ICs are in place, are performing properly, and remain effective.

• The Monitoring Plan is being implemented.

• Operation and maintenance activities are being conducted properly, and, 
based on the above items,
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• The Site remedy continues to be protective of public health and the 
environment and is performing as designed.

5.3 Site Management Report

The Site Management Report will be submitted annually and will be submitted by 
March 31 of the calendar year following the reporting period.  Other activities such as 
groundwater, NAPL, IAQ, and sub-slab soil vapor monitoring results, and significant 
changes to the HVAC system operation, will be submitted quarterly, and as determined 
by NYSDEC thereafter, with those results also incorporated into the Annual Site 
Management Report.  The Site Management Report will include:

• EC/IC certification.

• All applicable inspection forms and other records generated for the Site during 
the reporting period.

• Cumulative data summary tables and/or graphical representations of 
contaminants of concern by media (e.g., groundwater), which include a listing 
of all compounds analyzed along with the applicable standards, with all 
exceedances highlighted.

• Results of all analyses, copies of all laboratory data sheets, and the required 
laboratory data deliverables required for all points sampled during the calendar 
year (also to be submitted electronically in the NYSDEC-specified format).

• A performance summary for all systems at the Site during the calendar year.

• A Site evaluation, which will address the following:

o The compliance of the remedy with the requirements of the Site-
specific ROD and FER.

o The performance and effectiveness of the remedy.

o The operation and the effectiveness of all systems, including 
identification of any needed significant repairs or modifications.
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o Any new conclusions or observations regarding Site contamination 
based on inspections or data generated by the Monitoring Plan for the 
media being monitored.

o Recommendations regarding any necessary changes to the remedy 
and/or Monitoring Plan.

• A figure showing sampling and well locations.

• Comments, conclusions, and recommendations based on an evaluation of the 
information included in the report regarding ECs/ICs at the Site.

The Site Management Report will be submitted, in hard-copy format, to the Region 1 
NYSDEC offices, located at SUNY @ Stony Brook, 50 Circle Road, Stony Brook, New 
York, and in electronic format to NYSDEC and NYSDOH.



Table 1.  Long-Term Groundwater Monitoring Program, 25 Melville Park Road Site, Melville, New York.

Page 1 of 2

Well VOCs LH TOC pH
MW-31 L L -- --

SIW -- -- L F
IW-6 -- -- L F
MW-7 -- -- L F
IW-17 -- -- L F

MW-16D 1 L L -- --
DIW -- -- L F

IW-10 -- -- L F
IW-18 -- -- L F

MW-27D 1 -- -- L F

Well VOCs LH TOC pH
MW-31 L L -- --

SIW -- -- L F
IW-6 -- -- L F
MW-7 L -- L F
IW-17 -- -- L F

MW-16D 1 L L -- --
DIW -- -- L F

IW-10 -- -- L F
IW-18 -- -- L F

MW-27D 1 L -- L F
D MW-18D L -- -- --

Well VOCs LH TOC pH
MW-31 L L -- --

SIW -- -- L F
IW-6 -- -- L F
MW-7 -- -- L F
IW-17 -- -- L F

MW-16D 1 L L -- --
DIW -- -- L F

IW-10 -- -- L F
IW-18 -- -- L F

MW-27D 1 -- -- L F

Well VOCs LH TOC pH
MW-31 L L L F
MW-3 L -- L F
MW-4 L -- L F
MW-7 L -- L F

MW-13 L -- L F
IW-17 L L L F
MW-14 L -- -- --
MW-15 L -- -- --

IW-2 -- -- L F
IW-22 L -- L F

IW-18 2 L L L F
MW-13D L -- L F

MW-27D 1 L -- L F
MW-16D L L L F
MW-34 L -- L F
MW-35 L -- L F

IW-8 -- -- L F
IW-23 L -- L F

MW-18D L -- -- --
FDW L -- -- --

MW-19D 3 L -- -- --
MW-20D 3 L -- -- --

MW-36 L -- -- --

See footnotes on last page.
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Analysis/Parameter

I

S

Quarter 4

Analysis/Parameter

I

Quarter 3

Analysis/Parameter

Analysis/Parameter

S

I

Quarter 1

I
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S

Quarter 2
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Table 1.  Long-Term Groundwater Monitoring Program, 25 Melville Park Road Site, Melville, New York.

Page 2 of 2

Notes:

VOCs - Volatile Organic Compounds S - Shallow Zone Injection or Monitoring Well
TOC - Total Organic Carbon I - Intermediate Zone Injection or Monitoring Well
LH - Light Hydrocarbons D - Deep Zone Monitoring Well
L - Laboratory analysis SIW - Currently used shallow source area injection well
F - Field Measurement using a water quality meter DIW - Currently used deep source area injection well

1   Until the NYSDEC indicates otherwise, MW-34 and MW-28D will be sampled instead of MW-16D and MW-27D, respectively. 
2   Alternative well will be sampled if NAPL is present. 
3 Well will be sampled and analyzed for VOCs only if increasing trends in VOCs are observed in MW-18D.     

The agency review team may request additions and/or modifications to a sampling round, as needed, based on the results of previous sampling 
or NAPL monitoring.
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Screened Total 

Shallow Zone
Shallow Zone
Shallow Zone
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Intermediate Zone
Intermediate Zone

Intermediate Zone

60
60
60

90
90

90

45 to
45 to
45 to

60
60
60

75 to
75 to

90
90

75 to 90

90
90
75

60

60

75

75 to
75 to
60 to

90
90
75

45 to

40 to

60

60

60 to 75

75 to 90 90

Shallow Zone
Shallow Zone
Shallow Zone

Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone
Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone
Intermediate Zone

Shallow Zone

60
60
60

60
60

60

40 to
40 to
40 to

60
60
60

40 to
40 to

60
60

40 to 60

60
60

56.5

90
56

58

40 to
40 to

46.5 to

60
60
56.5

80 to
46 to

90
56

48 to 58

40 to 60 60

40 to 60 60 Shallow Zone

45 to 60 60 Shallow Zone

2
2

2

Diameter
(inches)

Well

IW-2
IW-3

IW-1

Well
Designation

2
2
2

2
2

2

2
2
2

2

4

2

2

IW-5
IW-6
IW-7

IW-9
IW-8

IW-10
IW-11
IW-12
IW-13
IW-14
IW-15
IW-16

MW-1

4
4
4

2
2

4

2
2
2

2
2

2

2

MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MW-12
MW-13

MW-13D
MW-14

MW-2 4

IW-4 2

Shallow Zone

Deep Zone
Deep Zone
Deep Zone

Shallow Zone
Intermediate Zone

Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

58.5
89.5

143
170
185

60

48.5 to
79.5 to

58.5
89.5

133 to
160 to
175 to

143
170
185

50 to 60

85
60
90

85
85
90

90

70 to
45 to
40 to

85
60
55

35 to
70 to
40 to

50
85
55

75 to 90

Shallow Zone

Shallow Zone
Shallow Zone

Shallow Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

90
90
90

90
70
60

60

75 to
40 to
75 to

90
55
90

75 to
60 to
45 to

90
70
60

45 to 60

8570 to 85

2
2

4
4
4

2

2
2
4

4
4
4

4

MW-15
MW-16D
MW-17

MW-18D
MW-19D
MW-20D

MW-23
MW-24

MW-25D

MW-26D

MW-27D
4
4
4

4
4
4

2

4

MW-28D

MW-29
MW-30
MW-31
MW-32
MW-33

Intermediate Zone

Intermediate Zone
7050 to 70

70
100
70

100
70

50 to
70 to
50 to

70
100
70

70 to 100
50 to 70

70 to 100 100
2

2
2
2

2
2

2
IW-17
IW-18
IW-19
IW-20
IW-21
IW-22
IW-23

Shallow Zone

Shallow Zone

Shallow Zone
Shallow Zone

Intermediate Zone

97
75

77 to 97
56 to 75

2
2IW-24

IW-25
Shallow Zone

Intermediate Zone

Deep Zone

8070 to 80

135115 to 135

4

2

MW-34

MW-36

Intermediate Zone

97
75

77 to 97
56 to 75

2
2IW-26

IW-27
Shallow Zone

Intermediate Zone

Intermediate Zone8070 to 804MW-35



WELLS WHERE NON-AQUEOUS
PHASE LIQUID HAS BEEN DETECTED

25 MELVILLE PARK ROAD
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EQUIPMENT
ROOM

Abandoned13848 to 1384MW-22D
MW-21D 4 160to50 160 Abandoned

Designation

Shallow Zone
Shallow Zone

Shallow Zone

Vertical Zone
Depth

(feet bls)

60
60

60

Interval
(feet bls)

45 to
45 to

60
60

45 to 60

Screened Total 

Shallow Zone
Shallow Zone
Shallow Zone

Intermediate Zone
Intermediate Zone
Intermediate Zone

Shallow Zone

Shallow Zone

Intermediate Zone
Intermediate Zone
Intermediate Zone
Intermediate Zone

Intermediate Zone

60
60
60

90
90

90

45 to
45 to
45 to

60
60
60

75 to
75 to

90
90

75 to 90

90
90
75

60

60

75

75 to
75 to
60 to

90
90
75

45 to

40 to

60

60

60 to 75

75 to 90 90

Shallow Zone
Shallow Zone
Shallow Zone

Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone
Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone
Intermediate Zone

Shallow Zone

60
60
60

60
60

60

40 to
40 to
40 to

60
60
60

40 to
40 to

60
60

40 to 60

60
60

56.5

90
56

58

40 to
40 to

46.5 to

60
60
56.5

80 to
46 to

90
56

48 to 58

40 to 60 60

40 to 60 60 Shallow Zone

45 to 60 60 Shallow Zone

2
2

2

Diameter
(inches)

Well

IW-2
IW-3

IW-1

Well
Designation

2
2
2

2
2

2

2
2
2

2

4

2

2

IW-5
IW-6
IW-7

IW-9
IW-8

IW-10
IW-11
IW-12
IW-13
IW-14
IW-15
IW-16

MW-1

4
4
4

2
2

4

2
2
2

2
2

2

2

MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MW-12
MW-13

MW-13D
MW-14

MW-2 4

IW-4 2

Shallow Zone

Deep Zone
Deep Zone
Deep Zone

Shallow Zone
Intermediate Zone

Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

58.5
89.5

143
170
185

60

48.5 to
79.5 to

58.5
89.5

133 to
160 to
175 to

143
170
185

50 to 60

85
60
90

85
85
90

90

70 to
45 to
40 to

85
60
55

35 to
70 to
40 to

50
85
55

75 to 90

Shallow Zone

Shallow Zone
Shallow Zone

Shallow Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

90
90
90

90
70
60

60

75 to
40 to
75 to

90
55
90

75 to
60 to
45 to

90
70
60

45 to 60

8570 to 85

2
2

4
4
4

2

2
2
4

4
4
4

4

MW-15
MW-16D
MW-17

MW-18D
MW-19D
MW-20D

MW-23
MW-24

MW-25D

MW-26D

MW-27D
4
4
4

4
4
4

2

4

MW-28D

MW-29
MW-30
MW-31
MW-32
MW-33

Intermediate Zone

Intermediate Zone
7050 to 70

70
100
70

100
70

50 to
70 to
50 to

70
100
70

70 to 100
50 to 70

70 to 100 100
2

2
2
2

2
2

2
IW-17
IW-18
IW-19
IW-20
IW-21
IW-22
IW-23

Shallow Zone

Shallow Zone

Shallow Zone
Shallow Zone

Intermediate Zone

97
75

77 to 97
56 to 75

2
2IW-24

IW-25
Shallow Zone

Intermediate Zone

Deep Zone

8070 to 80

135115 to 135

4

2

MW-34

MW-36

Intermediate Zone

97
75

77 to 97
56 to 75

2
2IW-26

IW-27
Shallow Zone

Intermediate Zone

Intermediate Zone8070 to 804MW-35



SUSPECTED LOCATIONS
OF FORMER SITE FEATURES
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EQUIPMENT
ROOM

FORMER
FLOOR DRAIN

FORMER WASTE
OIL TANK

Abandoned13848 to 1384MW-22D
MW-21D 4 160to50 160 Abandoned

Designation

Shallow Zone
Shallow Zone

Shallow Zone

Vertical Zone
Depth

(feet bls)

60
60

60

Interval
(feet bls)

45 to
45 to

60
60

45 to 60

Screened Total 

Shallow Zone
Shallow Zone
Shallow Zone

Intermediate Zone
Intermediate Zone
Intermediate Zone

Shallow Zone

Shallow Zone

Intermediate Zone
Intermediate Zone
Intermediate Zone
Intermediate Zone

Intermediate Zone

60
60
60

90
90

90

45 to
45 to
45 to

60
60
60

75 to
75 to

90
90

75 to 90

90
90
75

60

60

75

75 to
75 to
60 to

90
90
75

45 to

40 to

60

60

60 to 75

75 to 90 90

Shallow Zone
Shallow Zone
Shallow Zone

Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone
Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone
Intermediate Zone

Shallow Zone

60
60
60

60
60

60

40 to
40 to
40 to

60
60
60

40 to
40 to

60
60

40 to 60

60
60

56.5

90
56

58

40 to
40 to

46.5 to

60
60
56.5

80 to
46 to

90
56

48 to 58

40 to 60 60

40 to 60 60 Shallow Zone

45 to 60 60 Shallow Zone

2
2

2

Diameter
(inches)

Well

IW-2
IW-3

IW-1

Well
Designation

2
2
2

2
2

2

2
2
2

2

4

2

2

IW-5
IW-6
IW-7

IW-9
IW-8

IW-10
IW-11
IW-12
IW-13
IW-14
IW-15
IW-16

MW-1

4
4
4

2
2

4

2
2
2

2
2

2

2

MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MW-12
MW-13

MW-13D
MW-14

MW-2 4

IW-4 2

Shallow Zone

Deep Zone
Deep Zone
Deep Zone

Shallow Zone
Intermediate Zone

Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

58.5
89.5

143
170
185

60

48.5 to
79.5 to

58.5
89.5

133 to
160 to
175 to

143
170
185

50 to 60

85
60
90

85
85
90

90

70 to
45 to
40 to

85
60
55

35 to
70 to
40 to

50
85
55

75 to 90

Shallow Zone

Shallow Zone
Shallow Zone

Shallow Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

90
90
90

90
70
60

60

75 to
40 to
75 to

90
55
90

75 to
60 to
45 to

90
70
60

45 to 60

8570 to 85

2
2

4
4
4

2

2
2
4

4
4
4

4

MW-15
MW-16D
MW-17

MW-18D
MW-19D
MW-20D

MW-23
MW-24

MW-25D

MW-26D

MW-27D
4
4
4

4
4
4

2

4

MW-28D

MW-29
MW-30
MW-31
MW-32
MW-33

Intermediate Zone

Intermediate Zone
7050 to 70

70
100
70

100
70

50 to
70 to
50 to

70
100
70

70 to 100
50 to 70

70 to 100 100
2

2
2
2

2
2

2
IW-17
IW-18
IW-19
IW-20
IW-21
IW-22
IW-23

Shallow Zone

Shallow Zone

Shallow Zone
Shallow Zone

Intermediate Zone

97
75

77 to 97
56 to 75

2
2IW-24

IW-25
Shallow Zone

Intermediate Zone

Deep Zone

8070 to 80

135115 to 135

4

2

MW-34

MW-36

Intermediate Zone

97
75

77 to 97
56 to 75

2
2IW-26

IW-27
Shallow Zone

Intermediate Zone

Intermediate Zone8070 to 804MW-35



FORMER MANUFACTURING
OPERATIONS AREA
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EQUIPMENT
ROOM

FORMER MANUFACTURING
OPERATIONS AREA

Abandoned13848 to 1384MW-22D
MW-21D 4 160to50 160 Abandoned

Designation

Shallow Zone
Shallow Zone

Shallow Zone

Vertical Zone
Depth

(feet bls)

60
60

60

Interval
(feet bls)

45 to
45 to

60
60

45 to 60

Screened Total 

Shallow Zone
Shallow Zone
Shallow Zone

Intermediate Zone
Intermediate Zone
Intermediate Zone

Shallow Zone

Shallow Zone

Intermediate Zone
Intermediate Zone
Intermediate Zone
Intermediate Zone

Intermediate Zone

60
60
60

90
90

90

45 to
45 to
45 to

60
60
60

75 to
75 to

90
90

75 to 90

90
90
75

60

60

75

75 to
75 to
60 to

90
90
75

45 to

40 to

60

60

60 to 75

75 to 90 90

Shallow Zone
Shallow Zone
Shallow Zone

Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone
Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone
Intermediate Zone

Shallow Zone

60
60
60

60
60

60

40 to
40 to
40 to

60
60
60

40 to
40 to

60
60

40 to 60

60
60

56.5

90
56

58

40 to
40 to

46.5 to

60
60
56.5

80 to
46 to

90
56

48 to 58

40 to 60 60

40 to 60 60 Shallow Zone

45 to 60 60 Shallow Zone

2
2

2

Diameter
(inches)

Well

IW-2
IW-3

IW-1

Well
Designation

2
2
2

2
2

2

2
2
2

2

4

2

2

IW-5
IW-6
IW-7

IW-9
IW-8

IW-10
IW-11
IW-12
IW-13
IW-14
IW-15
IW-16

MW-1

4
4
4

2
2

4

2
2
2

2
2

2

2

MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MW-12
MW-13

MW-13D
MW-14

MW-2 4

IW-4 2

Shallow Zone

Deep Zone
Deep Zone
Deep Zone

Shallow Zone
Intermediate Zone

Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

58.5
89.5

143
170
185

60

48.5 to
79.5 to

58.5
89.5

133 to
160 to
175 to

143
170
185

50 to 60

85
60
90

85
85
90

90

70 to
45 to
40 to

85
60
55

35 to
70 to
40 to

50
85
55

75 to 90

Shallow Zone

Shallow Zone
Shallow Zone

Shallow Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

90
90
90

90
70
60

60

75 to
40 to
75 to

90
55
90

75 to
60 to
45 to

90
70
60

45 to 60

8570 to 85

2
2

4
4
4

2

2
2
4

4
4
4

4

MW-15
MW-16D
MW-17

MW-18D
MW-19D
MW-20D

MW-23
MW-24

MW-25D

MW-26D

MW-27D
4
4
4

4
4
4

2

4

MW-28D

MW-29
MW-30
MW-31
MW-32
MW-33

Intermediate Zone

Intermediate Zone
7050 to 70

70
100
70

100
70

50 to
70 to
50 to

70
100
70

70 to 100
50 to 70

70 to 100 100
2

2
2
2

2
2

2
IW-17
IW-18
IW-19
IW-20
IW-21
IW-22
IW-23

Shallow Zone

Shallow Zone

Shallow Zone
Shallow Zone

Intermediate Zone

97
75

77 to 97
56 to 75

2
2IW-24

IW-25
Shallow Zone

Intermediate Zone

Deep Zone

8070 to 80

135115 to 135

4

2

MW-34

MW-36

Intermediate Zone

97
75

77 to 97
56 to 75

2
2IW-26

IW-27
Shallow Zone

Intermediate Zone

Intermediate Zone8070 to 804MW-35



GROUNDWATER, NAPL,
INDOOR AIR QUALITY, AND

SUB SLAB SOIL VAPOR
MONITORING POINT LOCATIONS

25 MELVILLE PARK ROAD
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EQUIPMENT
ROOM

Abandoned13848 to 1384MW-22D
MW-21D 4 160to50 160 Abandoned

Designation

Shallow Zone
Shallow Zone

Shallow Zone

Vertical Zone
Depth

(feet bls)

60
60

60

Interval
(feet bls)

45 to
45 to

60
60

45 to 60

Screened Total 

Shallow Zone
Shallow Zone
Shallow Zone

Intermediate Zone
Intermediate Zone
Intermediate Zone

Shallow Zone

Shallow Zone

Intermediate Zone
Intermediate Zone
Intermediate Zone
Intermediate Zone

Intermediate Zone

60
60
60

90
90

90

45 to
45 to
45 to

60
60
60

75 to
75 to

90
90

75 to 90

90
90
75

60

60

75

75 to
75 to
60 to

90
90
75

45 to

40 to

60

60

60 to 75

75 to 90 90

Shallow Zone
Shallow Zone
Shallow Zone

Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone
Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone
Intermediate Zone

Shallow Zone

60
60
60

60
60

60

40 to
40 to
40 to

60
60
60

40 to
40 to

60
60

40 to 60

60
60

56.5

90
56

58

40 to
40 to

46.5 to

60
60
56.5

80 to
46 to

90
56

48 to 58

40 to 60 60

40 to 60 60 Shallow Zone

45 to 60 60 Shallow Zone

2
2

2

Diameter
(inches)

Well

IW-2
IW-3

IW-1

Well
Designation

2
2
2

2
2

2

2
2
2

2

4

2

2

IW-5
IW-6
IW-7

IW-9
IW-8

IW-10
IW-11
IW-12
IW-13
IW-14
IW-15
IW-16

MW-1

4
4
4

2
2

4

2
2
2

2
2

2

2

MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MW-12
MW-13

MW-13D
MW-14

MW-2 4

IW-4 2

Shallow Zone

Deep Zone
Deep Zone
Deep Zone

Shallow Zone
Intermediate Zone

Shallow Zone
Shallow Zone

Shallow Zone

Shallow Zone

Intermediate Zone

Intermediate Zone

Intermediate Zone

58.5
89.5

143
170
185

60

48.5 to
79.5 to

58.5
89.5

133 to
160 to
175 to

143
170
185

50 to 60
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60
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85
85
90
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70 to
45 to
40 to

85
60
55

35 to
70 to
40 to
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55
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Intermediate Zone

Intermediate Zone

Intermediate Zone
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90
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70
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75 to
40 to
75 to
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55
90

75 to
60 to
45 to

90
70
60

45 to 60

8570 to 85

2
2

4
4
4

2

2
2
4

4
4
4

4

MW-15
MW-16D
MW-17
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MW-19D
MW-20D

MW-23
MW-24

MW-25D

MW-26D

MW-27D
4
4
4

4
4
4

2

4

MW-28D

MW-29
MW-30
MW-31
MW-32
MW-33
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Intermediate Zone
7050 to 70
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50 to
70 to
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70 to 100
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70 to 100 100
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2
2
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2
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2
IW-17
IW-18
IW-19
IW-20
IW-21
IW-22
IW-23
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Shallow Zone

Shallow Zone
Shallow Zone

Intermediate Zone

97
75

77 to 97
56 to 75

2
2IW-24

IW-25
Shallow Zone

Intermediate Zone

Deep Zone

8070 to 80

135115 to 135

4

2

MW-34

MW-36

Intermediate Zone

97
75

77 to 97
56 to 75

2
2IW-26

IW-27
Shallow Zone

Intermediate Zone

Intermediate Zone8070 to 804MW-35



INJECTION WELL LOCATIONS

25 MELVILLE PARK ROAD
MELVILLE, NEW YORK
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Abandoned13848 to 1384MW-22D
MW-21D 4 160to50 160 Abandoned

Designation

Shallow Zone
Shallow Zone

Shallow Zone

Vertical Zone
Depth

(feet bls)

60
60

60

Interval
(feet bls)

45 to
45 to

60
60

45 to 60

Screened Total 
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Intermediate Zone
Intermediate Zone
Intermediate Zone

Intermediate Zone

60
60
60

90
90

90

45 to
45 to
45 to

60
60
60

75 to
75 to
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55
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70
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2
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4
4
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2
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4
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4
4

4
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MW-17

MW-18D
MW-19D
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MW-25D
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4
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4
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2
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VAPOR RECOVERY WELL
AND INDUCED VACUUM MONITORING

POINT LOCATIONS

25 MELVILLE PARK ROAD
MELVILLE, NEW YORK
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MINIMUM AREA OF INFLUENCE
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DEPRESSURIZATION
SYSTEM

Abandoned13848 to 1384MW-22D
MW-21D 4 160to50 160 Abandoned

Designation
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Vertical Zone
Depth
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Interval
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Intermediate Zone

Shallow Zone

Shallow Zone

Intermediate Zone
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MW-13
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Environmental Easement
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Soil Management Plan
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Soil Management Plan

1.  Overview and Objectives

The 25 Melville Park Road Site (Site) is a 6-acre, light industrial property, which is used as an office building 
and is currently (August 2010) owned by 25 MPR, LLC.  The location of the property is shown on Figure 1.  
The Site has been characterized during several previous investigations. The user should refer to the 
previous investigation reports for more detail, as needed. 

The objective of this Soil Management Plan (SoMP) is to set guidelines for the management of soil material 
during any future activities which would breach the cover system at the Site.  This SoMP addresses 
environmental concerns related to soil management and has been reviewed and approved by the New 
York State Department of Environmental Conservation (NYSDEC).  This SoMP has been prepared to:

• Address the potential scenario that residual contaminated soils may be excavated from the Site 
during future redevelopment.

2.  Nature and Extent of Contamination

Based on data obtained from previous investigations conducted at the Site and supplemental investigation 
work conducted by ARCADIS, a Remedial Action Work Plan (September 2003) was developed by 
ARCADIS. 

The constituents of potential concern (COPCs) for soil consist primarily of volatile organic compounds 
(VOCs), semi-volatile organic compounds (SVOCs), and select inorganic analytes.  Results of groundwater 
sampling indicate that on-site groundwater is impacted with VOCs.  The conceptual site model (CSM) for 
the Site is described in Section 1.3 of the Site Management Plan (SMP).  

The VOC of potential concern in soil is primarily tetrachloroethene (PCE).  Investigative soil sampling at the 
Site indicates that all PCE detections have been below the NYSDEC Technical and Administrative 
Guidance Memorandum (TAGM) 4046 Recommended Soil Cleanup Objective for PCE (1.4 parts per 
million [ppm]).  The available soil sampling data does not indicate any significant discharges of petroleum to 
the unsaturated soils above the water table.  Inorganic contamination detected in soil samples has been 
extremely limited.

Based on the available soil sampling data, it is not expected that the soils located above the water table 
pose a significant threat (i.e., exposure) to future site workers.

3. Contemplated Use

The property has been identified for office and light industrial uses. The Voluntary Cleanup Agreement 
(VCA) stipulates that the Contemplated Use of the Site is as follows:

• Office Building
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• Other Commercial Facility

The zoning specifically prohibits residential uses.

4. Purpose and Description of Surface Cover System

The purpose of the surface cover system is to eliminate the potential for human contact with fill material 
and eliminate the potential for contaminated runoff from the property.  None of the original surface soil layer 
still exists near the former manufacturing area.  The entire area around the former manufacturing area is 
mostly paved at present.  There is a small unpaved (i.e., grass) area outside the east wall of the former 
manufacturing area.  However, this area is more than six inches above the original grade prior to 1984, 
when the Site was last used for manufacturing.  Therefore, none of the original surface soils are exposed at 
present. During any future redevelopment activities, the cover system will consist of one of the following 
types of clean material:

• Soil: 12 inches of vegetated soil cover underlain by a demarcation layer (e.g., orange snow fence 
and caution tape) in outdoor vegetated areas.  The installation of a demarcation layer will only be 
required within the footprint of the former manufacturing operations area (see Figure 4 of the SMP).
For purposes of the SoMP, the former manufacturing operations area includes the former 
production area that was located inside the building, the former industrial waste disposal areas for 
cyanide (settling tank for treated cyanide waste) and barium (holding tank for barium waste) 
located east of the former production area, the loading dock/dumpster area located south of the 
former production area, and areas where non-aqueous phase liquid (NAPL) has been observed in 
monitoring wells. 

• Asphalt: a minimum of 6 inches of material (asphalt and subbase material) in areas that will 
become roads, sidewalks, and parking lots.  Actual cross sections will be determined based on the 
intended use of the area.

• Concrete: a minimum of 6 inches of material (concrete and subbase material) in areas that will 
become slab-on-grade structures or for roads, sidewalks, and parking lots in lieu of asphalt.  For 
slab-on-grade structures, an 8-mil polyethylene vapor barrier will be placed beneath the concrete.
Other preventative techniques (e.g., sub-slab depressurization system) may be considered during 
pre-construction design for future slab-on-grade structures.  The New York State Department of
Health’s (NYSDOH) “Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York”, 
dated October 2006, discusses various preventative techniques.  Actual cross sections will be 
determined based on the intended use of the area.

5. Management of Soils/Fill and Long-Term Maintenance of Cover System
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The purpose of this section is to provide environmental guidelines for management of subsurface soils/fill 
and the long-term maintenance of the cover system during any future intrusive work which breaches the 
cover system.

The SoMP includes the following conditions:

• Intrusive work within the former manufacturing operations area (see Figure 4 of the SMP) must also 
be conducted in accordance with the procedures defined in a Community Air Monitoring Plan 
(CAMP) prepared for the Site.  The CAMP will be prepared by the Contractor performing the 
intrusive work prior to beginning the intrusive activities.

• Any breach of the cover system, including for the purposes of construction or utilities work, must be 
replaced or repaired using an acceptable borrow source free of industrial and/or other potential 
sources of chemical or petroleum contamination. The repaired area must be covered with clean 
soil and reseeded or covered with impervious product such as concrete or asphalt, as described in 
Section 4, to prevent erosion in the future.

• Control of surface erosion and run-off of the entire property at all times, including during 
construction activities. This includes proper maintenance of the vegetative cover established on the 
property.

• Site soil that is excavated and is intended to be removed from the property must be managed, 
characterized, and properly disposed of in accordance with NYSDEC regulations and directives.

• Soil excavated at the Site may be reused as backfill material on-site using the following guidelines:

o If soil is excavated outside the former manufacturing operations area (see Figure 4 of the 
SMP), visual observations, olfactory observations, and PID measurements (field screening)
will be used to determine whether soil characterization (i.e., analytical testing) is necessary 
prior to on-site reuse.  If there is no evidence of contamination based on field screening, 
then soil characterization is not required and the soil can be reused.  If there is evidence of 
contamination based on field screening, soil characterization will be required to further 
evaluate whether the soil is suitable for on-site reuse.  Appropriate analytical methods will 
be used (e.g., SW-846 methods) during soil characterization.  The soil analytical results 
will be compared to the 6 NYCRR Part 375 Restricted Use soil cleanup objectives (SCOs). 
If the analytical results indicate that all constituent concentrations are below the Restricted 
Commercial Use SCOs, then the soil can be reused.  If the analytical results indicate that 
any constituent concentrations are above the Restricted Commercial Use SCOs, then the 
soil must be properly managed and disposed off-site in accordance with NYSDEC 
regulations and directives.

o If soil is excavated within the former manufacturing operations area (see Figure 4 of the 
SMP), soil characterization will be required to evaluate whether the soil is suitable for on-
site reuse.  Appropriate analytical methods will be used (e.g., SW-846 methods) during soil 
characterization.  The soil analytical results will be compared to the 6 NYCRR Part 375 
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Restricted Use SCOs. If the analytical results indicate that all constituent concentrations 
are below the Restricted Commercial Use SCOs, then the soil can be reused.  If the 
analytical results indicate that any constituent concentrations are above the Restricted 
Commercial Use SCOs, then the soil must be properly managed and disposed off-site in 
accordance with NYSDEC regulations and directives.

o Soil that is reused as backfill material on-site will be placed beneath a cover system 
component as described in Section 4.

• Any off-site fill material brought to the Site for filling and grading purposes shall be from an 
acceptable borrow source free of industrial and/or other potential sources of chemical or petroleum 
contamination. Off-site borrow sources should be subject to collection of one representative 
composite sample per source. The sample should be analyzed for Target Compound List (TCL)
VOCs, TCL SVOCs, TCL pesticides, TCL PCBs, and Target Analyte List (TAL) metals plus 
cyanide. The soil will be acceptable for use as cover material provided that all parameters meet the 
NYSDEC soil cleanup objectives (SCOs) specified in 6 NYCRR Part 375.

• Prior to any construction activities, workers are to be notified of the Site conditions with clear 
instructions regarding how the work is to proceed. Invasive work performed at the property will be 
performed in accordance with all applicable local, state, and federal regulations to protect worker 
health and safety.

If the cover system has been breached during the year covered by that Annual Site Management Report, 
the owner of the property shall include the following in that annual report:

• A certification that all work was performed in conformance with this SoMP.

5.1. Excavated and Stockpiled Soil/Fill Disposal

Soil/fill that is excavated as part of development which can not be used as fill below the cover system will be 
further characterized prior to transportation off-site for disposal at a permitted facility. For excavated soil/fill with 
visual evidence of contamination (i.e., staining or elevated photoionization detector [PID] measurements), one 
composite sample and a duplicate sample will be collected for each 100 cubic yards of stockpiled soil/fill.  All 
stockpiled soil/fill will be covered with a tarp or plastic sheeting to minimize fugitive dusts and vapor emissions.  
For excavated soil/fill that does not exhibit visual evidence of contamination but must be sent for off-site 
disposal, one composite sample and a duplicate sample will be collected for each 2,000 cubic yards of 
stockpiled soil, and a minimum of 1 sample will be collected for volumes less than 2,000 cubic yards.

The composite sample will be collected from five locations within each stockpile. A duplicate composite sample 
will also be collected. PID measurements will be recorded for each of the five individual locations. One grab 
sample will be collected from the individual location with the highest PID measurement. If none of the five 
individual sample locations exhibit PID readings, one location will be selected at random. The composite 
sample will be analyzed by a New York State Department of Health (NYSDOH) ELAP-certified laboratory for pH
(EPA Method 9045C), TCL SVOCs, TCL pesticides, TCL PCBs, TAL metals, and cyanide. The grab sample 
will be analyzed for TCL VOCs. 
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Soil samples will be composited by placing equal portions of fill/soil from each of the five composite sample 
locations into a pre-cleaned, stainless steel (or Pyrex glass) mixing bowl. The soil/fill will be thoroughly 
homogenized using a stainless steel scoop or trowel and transferred to pre-cleaned jars provided by the 
laboratory. Sample jars will then be labeled and a chain-of-custody form will be prepared.

Additional characterization sampling for off-site disposal may be required by the disposal facility. To potentially 
reduce off-site disposal requirements/costs, the owner or Site developer may also choose to characterize each 
stockpile individually. If the analytical results indicate that concentrations exceed the standards for RCRA 
characteristics, the material will be considered a hazardous waste and must be properly disposed off-site at a 
permitted disposal facility within 90 days of excavation. If the analytical results indicate that the soil is not a 
hazardous waste, the material will be properly disposed off-site at a non-hazardous waste facility. Stockpiled 
soil cannot be transported on or off-site until the analytical results are received.

5.2. Subgrade Material

Subgrade material used to backfill excavations or placed to increase Site grades or elevation shall meet the 
following criteria. 

• Any off-site fill material brought to the Site for filling and grading purposes shall be from an 
acceptable borrow source free of industrial and/or other potential sources of chemical or 
petroleum contamination.

• Off-site soils intended for use as Site backfill cannot otherwise be defined as a solid waste in 
accordance with 6 NYCRR Part 360-1.2(a).

• If the contractor designates a source as "virgin" soil, it shall be further documented in writing to be 
native soil material from areas not having supported any known prior industrial or commercial 
development or agricultural use.  

• Virgin soils should be subject to collection of one representative composite sample per source. 
The sample should be analyzed for TCL VOCs, TCL SVOCs, TCL pesticides, TCL PCBs, 
arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver, and cyanide. The soil will 
be acceptable for use as backfill provided that all parameters meet the SCOs.

• Non-virgin soils will be tested via collection of one composite sample per 500 cubic yards of 
material from each source area. If more than 1,000 cubic yards of soil are borrowed from a given 
off-site non-virgin soil source area and both samples of the first 1,000 cubic yards meet SCOs, 
the sample collection frequency will be reduced to one composite for every 2,500 cubic yards of 
additional soils from the same source, up to 5,000 cubic yards.  For borrow sources greater than 
5,000 cubic yards, sampling frequency may be reduced to one sample per 5,000 cubic yards, 
provided all earlier samples met the SCOs.
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Attachment D

Vapor Control System Work Plan



















































Appendix E

NAPL Waste Manifests

















Appendix F

Injection Logs
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Summary of Reagent Injection Parameters, Injection Well IW-5, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

8/14/2003 1 19 172 9.9 191 45 0 Vacuum on well head after injection
8/28/2003 2 19 172 9.9 191 48 0 Vacuum on well head after injection
9/11/2003 3 19 172 9.9 191 48 0 Vacuum on well head after injection
9/29/2003 4 19 172 9.9 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added

10/13/2003 5 25.5 166.5 13.3 192 32 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
10/27/2003 6 19 172 9.9 191 48 2 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
11/17/2003 7 19 172 9.9 191 64 3 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
12/8/2003 8 25.5 166.5 13.3 192 64 1 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added

12/29/2003 9 25.5 165.5 13.4 191 48 2.5 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
1/21/2004 10 25.5 165.5 13.4 191 48 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
2/10/2004 11 25.5 165.5 13.4 191 64 2 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
3/8/2004 12 25.5 165.5 13.4 191 48 2 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
4/5/2004 13 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
5/3/2004 14 25.5 165.5 13.4 191 64 4 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
6/1/2004 15 25.5 165.5 13.4 191 48 2.5 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added

6/21/2004 15a 0 191 0.0 191 48 2 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
6/28/2004 16 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added6/28/2004 16 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
7/26/2004 17 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
8/30/2004 18 25.5 165.5 13.4 191 38 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
10/1/2004 19 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
11/8/2004 20 25.5 165.5 13.4 191 48 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added

12/13/2004 21 26 874 2.9 900 60 0 Vacuum on well head after injection, 10 lbs of sodium bicarbonate added
1/26/2005 22 26 874 2.9 900 64 0 Vacuum on well head after injection
3/9/2005 23 25 475 5.0 500 33 0 Vacuum on well head after injection
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Summary of Reagent Injection Parameters, Injection Well IW-6, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

8/14/2003 1 19 172 9.9 191 25 0 Vacuum on well head after injection; 371 grams KBr tracer added
8/28/2003 2 19 172 9.9 191 48 0 Vacuum on well head after injection
9/11/2003 3 19 172 9.9 191 48 0 Vacuum on well head after injection
9/29/2003 4 19 172 9.9 191 48 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added

10/13/2003 5 25.5 166.5 13.3 192 55 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
10/27/2003 6 19 172 9.9 191 48 8 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
11/17/2003 7 19 172 9.9 191 48 7 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
12/8/2003 8 25.5 166.5 13.3 192 48 8 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added

12/29/2003 9 25.5 165.5 13.4 191 64 7.5 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
1/21/2004 10 25.5 165.5 13.4 191 48 4 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
2/10/2004 11 25.5 165.5 13.4 191 38 6 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
3/8/2004 12 25.5 165.5 13.4 191 48 4 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
4/5/2004 13 25.5 165.5 13.4 191 64 5 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
5/3/2004 14 25.5 165.5 13.4 191 64 11 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
6/1/2004 15 25.5 165.5 13.4 191 64 4 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added

6/21/2004 15a 0 191 0.0 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
6/28/2004 16 25.5 165.5 13.4 191 48 1 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added6/28/2004 16 25.5 165.5 13.4 191 48 1 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
7/26/2004 17 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
8/30/2004 18 25.5 165.5 13.4 191 48 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
10/1/2004 19 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
11/8/2004 20 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added

12/13/2004 21 26 874 2.9 900 43 0 Vacuum on well head after injection, 10 lbs of sodium bicarbonate added
1/26/2005 22 26 874 2.9 900 69 0 Vacuum on well head after injection
3/9/2005 23 25 475 5.0 500 33 0 Vacuum on well head after injection
5/4/2005 24 111 4889 2.22 5000 15.9 0 Vacuum on well head after injection

5/12/2005 24a 3.3 163.7 2.0 167 8 3
6/20/2005 25 112 4649 2.4 4761 14 0 Vacuum on well head after injection
8/15/2005 26 111 4889 2.22 5000 18.9 0 Vacuum on well head after injection

10/17/2005 27 62 4938 1.24 5000 16.5 0 Vacuum on well head after injection
12/22/2005 28 79 6271 1.24 6350 25 0 Vacuum on well head after injection
4/19/2006 29 62 4938 1.24 5000 21 0 Vacuum on well head after injection
6/30/2006 30 111 4889 2.22 5000 26 0 Vacuum on well head after injection

11/14/2006 31 111 4889 2.22 5000 32 0 Vacuum on well head after injection
1/25/2007 32 111 4889 2.22 5000 21 0 Vacuum on well head after injection
3/27/2007 33 111 4889 2.22 5000 27 0 Vacuum on well head after injection
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Summary of Reagent Injection Parameters, Injection Well IW-6, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

6/14/2007 34 114 5086 2.22 5200 17 0
9/19/2007 35 111 4889 2.22 5000 15 0

12/19/2007 36 111 4889 2.22 5000 18 0
3/19/2008 37 111 4889 2.22 5000 17 0
6/18/2008 38 111 4889 2.22 5000 17 0
9/17/2008 39 111 4889 2.22 5000 12 0

12/23/2008 40 111 4889 2.22 5000 21 0 Vacuum on well head after injection
3/25/2009 41 41 1808 2.22 1849 22 0 Ran out of molasses solution for injection
4/20/2009 41a 70 3081 2.22 3151 25 0 Supplementary injection to complete 5,000 gallon total injection volume
6/24/2009 42 111 4889 2.22 5000 20 10
9/17/2009 43 111 4889 2.22 5000 21 4
1/6/2010 44 111 4889 2.22 5000 19 10
5/6/2010 45 111 4889 2.22 5000 19 0.2

9/16/2010 46 111 4889 2.22 5000 19 0 4 psi @ start then vacuum
2/10/2011 47 124 5976 2.03 6100 18 0
7/20/2011 48 115 5085 2.22 5200 9 0
11/2/2011 49 111 4889 2.22 5000 13 011/2/2011 49 111 4889 2.22 5000 13 0
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Summary of Reagent Injection Parameters, Injection Well IW-10, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

8/14/2003 1 26.4 237.8 10.0 264 50 0 Vacuum on well head after injection
8/28/2003 2 26.4 237.8 10.0 264 66 0 Vacuum on well head after injection
9/11/2003 3 26.4 237.8 10.0 264 53 0 Vacuum on well head after injection
9/29/2003 4 40 224 15.2 264 53 1 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added

10/13/2003 5 52.8 211.2 20.0 264 53 5 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added
10/27/2003 6 40 224 15.2 264 59 4 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added
11/17/2003 7 35 229 13.3 264 37 7 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
12/8/2003 8 35 229 13.3 264 66 5 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added

12/29/2003 9 35 229 13.3 264 66 8.5 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
1/19/2004 10 35 229 13.3 264 66 13 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
2/10/2004 11 35 229 13.3 264 53 7.5 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
3/8/2004 12 35 229 13.3 264 66 17 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
4/5/2004 13 35 229 13.3 264 66 18 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
5/3/2004 14 35 229 13.3 264 53 10 Vacuum on well head after injection, 6 lbs of sodium bicarbonate added
6/1/2004 15 35 229 13.3 264 66 23.5 Vacuum on well head after injection, 6 lbs of sodium bicarbonate added

6/21/2004 15a 0 264 0.0 264 66 1 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
6/28/2004 16 35 229 13.3 264 44 26.5 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added6/28/2004 16 35 229 13.3 264 44 26.5 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
7/26/2004 17 35 229 13.3 264 53 30 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
8/30/2004 18 35 229 13.3 264 44 34 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
10/1/2004 19 35 229 13.3 264 38 36 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
11/8/2004 20 35 229 13.3 264 53 44 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added

12/14/2004 21 40 1360 2.9 1400 59 42 Vacuum on well head after injection, 10 lbs of sodium bicarbonate added
1/25/2005 22 40 1360 2.9 1400 48 39.6 Vacuum on well head after injection
3/9/2005 23 40 760 5.0 800 36 7 Vacuum on well head after injection
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Summary of Reagent Injection Parameters, Injection Well IW-11, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

8/14/2003 1 26.4 237.8 10.0 264 44 0 Vacuum on well head after injection; 556 grams KBr tracer added
8/28/2003 2 26.4 237.8 10.0 264 66 0 Vacuum on well head after injection
9/11/2003 3 26.4 237.8 10.0 264 53 0 Vacuum on well head after injection
9/29/2003 4 40 224 15.2 264 66 0 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added

10/13/2003 5 52.8 211.2 20.0 264 53 0 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added
10/27/2003 6 40 224 15.2 264 44 4 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added
11/17/2003 7 35 493 6.6 528 66 8 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
12/8/2003 8 35 229 13.3 264 53 4 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added

12/29/2003 9 35 493 6.6 528 45 0 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
1/21/2004 10 35 493 6.6 528 59 0 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
2/10/2004 11 35 493 6.6 528 26 0 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
3/8/2004 12 35 493 6.6 528 53 6 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
4/5/2004 13 35 493 6.6 528 53 8 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
5/3/2004 14 35 493 6.6 528 53 10 Vacuum on well head after injection, 6 lbs of sodium bicarbonate added
6/1/2004 15 35 493 6.6 528 59 3 Vacuum on well head after injection, 6 lbs of sodium bicarbonate added

6/21/2004 15a 0 528 0.0 528 66 0 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
6/28/2004 16 35 493 6.6 528 59 16 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added6/28/2004 16 35 493 6.6 528 59 16 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
7/26/2004 17 35 493 6.6 528 53 20 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
8/30/2004 18 35 493 6.6 528 48 21 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
10/1/2004 19 35 493 6.6 528 48 26 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
11/8/2004 20 35 493 6.6 528 53 22 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added

12/14/2004 21 40 1360 2.9 1400 61 22 Vacuum on well head after injection, 10 lbs of sodium bicarbonate added
1/25/2005 22 40 1360 2.9 1400 61 28 Vacuum on well head after injection
3/9/2005 23 40 760 5.0 800 36 4 Vacuum on well head after injection
5/5/2005 24 164 7189 2.23 7353 15 0 Vacuum on well head after injection

5/12/2005 24a 3.3 163.7 2.0 167 8 5.5
6/21/2005 25 182 8145 2.2 8312 15 0 Vacuum on well head after injection
8/15/2005 26 167 7334 2.22 7501 24.8 4

10/17/2005 27 92 7408 1.23 7500 17.8 0 Vacuum on well head after injection
12/22/2005 28 93 7407 1.24 7500 25 0 0psi @ start, 8psi @ 3500gal to end
2/14/2006 29 92 7408 1.23 7500 30 6 6psi for duration of injection
4/21/2006 30 92 7409 1.23 7500 18 6 0psi start, 6psi for duration of injection
6/30/2006 31 167 7334 2.22 7500 21 6 0psi start, 6psi for duration of injection

11/15/2006 32 167 7334 2.22 7500 34 0 Vacuum on well head after injection
1/25/2007 33 167 7333 2.23 7500 24 0 Vacuum on well head after injection
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Summary of Reagent Injection Parameters, Injection Well IW-11, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

3/28/2007 34 167 7333 2.23 7500 18 0
6/14/2007 35 167 7333 2.23 7500 24 0
9/19/2007 36 167 7333 2.23 7500 26 0

12/19/2007 37 167 7333 2.23 7500 21 0
3/18/2008 38 167 7333 2.23 7500 17-25 0
6/17/2008 39 167 7333 2.22 7500 13-20 0
9/17/2008 40 167 7334 2.22 7500 18 0

12/23/2008 41 167 7334 2.22 7500 21 6 Vacuum on well head after injection
3/25/2009 42 167 7334 2.22 7500 18-19 2 10 psi @ start then drop to 2psi
6/24/2009 43 167 7334 2.22 7500 20 10
9/16/2009 44 167 7334 2.22 7500 20 0
1/6/2010 45 167 7334 2.22 7500 19 0
5/6/2010 46 167 7334 2.22 7500 19 0.1

9/16/2010 47 167 7334 2.22 7500 17 0
2/10/2011 48 164 8136 1.97 8300 17 0
7/20/2011 49 167 7334 2.22 7500 19 0 10 psi @ start then drop to 0 psi
11/2/2011 50 167 7334 2.22 7500 15 011/2/2011 50 167 7334 2.22 7500 15 0

G:\APROJECT\WHCS Melville\Final Engineering Report\Final\Appendix F.xls-IW-11



Page 1 of 2

Summary of Reagent Injection Parameters, Injection Well IW-13, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

8/14/2003 1 26.4 237.8 10.0 264 45 0 Vacuum on well head after injection
8/28/2003 2 26.4 237.8 10.0 264 66 0 Vacuum on well head after injection
9/11/2003 3 26.4 237.8 10.0 264 44 0 Vacuum on well head after injection
9/29/2003 4 26.4 237.8 10.0 264 47 0 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added, 

10/13/2003 5 52.8 211.2 20.0 264 66 2.5 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added, 
10/27/2003 6 40 224 15.2 264 66 0 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added, 
11/17/2003 7 35 229 13.3 264 44 0 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
12/8/2003 8 35 229 13.3 264 66 11 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added

12/29/2003 9 35 229 13.3 264 66 8 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
1/19/2004 10 35 229 13.3 264 53 10 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
2/10/2004 11 35 229 13.3 264 53 14.5 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
3/8/2004 12 35 229 13.3 264 66 17 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
4/5/2004 13 35 229 13.3 264 53 24 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
5/3/2004 14 35 229 13.3 264 53 26 Vacuum on well head after injection, 6 lbs of sodium bicarbonate added
6/1/2004 15 35 229 13.3 264 53 27 Vacuum on well head after injection, 6 lbs of sodium bicarbonate added

6/21/2004 15a 0 264 0.0 264 66 10 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
6/28/2004 16 35 229 13.3 264 53 22 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added6/28/2004 16 35 229 13.3 264 53 22 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
7/26/2004 17 35 229 13.3 264 38 37 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
8/30/2004 18 35 229 13.3 264 44 33 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
10/1/2004 19 35 229 13.3 264 53 37 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
11/8/2004 20 35 229 13.3 264 38 35 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added

12/13/2004 21 40 1360 2.9 1400 45 34 Vacuum on well head after injection, 10 lbs of sodium bicarbonate added
1/26/2005 22 40 1360 2.9 1400 50 34.2 Vacuum on well head after injection
3/9/2005 23 40 760 5.0 800 36 12 Vacuum on well head after injection
5/5/2005 24 165 7231 2.23 7396 15 0 Vacuum on well head after injection

5/12/2005 24a 3.3 163.7 2.0 167 8 7
6/21/2005 25 171 8412 2.3 8584 15 0 Vacuum on well head after injection
8/15/2005 26 167 7334 2.22 7501 18.5 13

10/18/2005 27 92 7408 1.23 7500 23.4 10 10psi @ start, 20psi @ end
12/21/2005 28 92 7408 1.23 7500 25 0
2/15/2006 29 92 7408 1.23 7500 14.5 30
4/19/2006 30 92 7408 1.23 7500 14.7 20 10psi @ start, 20psi @ end
7/3/2006 31 167 7334 2.2 7500 16.7 30 10psi @ start, 30psi @ end

11/14/2006 32 167 7333 2.22 7500 10 20 10psi @ start, 20psi @ end
1/23/2007 33 167 7333 2.23 7500 10 10 8psi to start , 10psi @ end 
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Summary of Reagent Injection Parameters, Injection Well IW-13, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

3/27/2007 34 167 7333 2.23 7500 7 ~20 0psi @ start, 20psi @ end
6/14/2007 35 163 7237 2.23 7400 12 5
9/15/2007 36 177.5 7323 2.23 7500 20.8 1

12/14/2007 37 167 7333 2.23 7500 16 4
3/18/2008 38 167 7333 2.23 7500 15 0
6/17/2008 39 166 7334 2.22 7500 16 0
9/16/2008 40 166 7334 2.22 7500 15 0

12/23/2008 41 166 7334 2.22 7500 15 0 Vacuum on well head after injection
3/24/2009 42 166 7334 2.22 7500 10.3 ~10 15 psi @ start 20 gpm, after 10 minutes 10 psi @ 10 gpm
6/23/2009 43 166 7334 2.22 7500 16 7
9/16/2009 44 166.5 7334 2.22 7500 20 5
1/5/2010 45 166.5 7334 2.22 7500 18 0
5/5/2010 46 142 9384 1.49 9526 13 0

9/16/2010 47 167 7334 2.22 7500 12 0 6.5 psi @ start then vacuum
2/9/2011 48 170 8130 2.04 8300 9 0 Raw molasses volumes estimated due to molasses flow meter failure

7/19/2011 49 167 7334 2.22 7500 15 0
11/2/2011 50 167 7334 2.22 7500 10 011/2/2011 50 167 7334 2.22 7500 10 0
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Summary of Reagent Injection Parameters, Injection Well IW-14, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

8/14/2003 1 26.4 237.8 10.0 264 50 0 Vacuum on well head after injection
8/28/2003 2 26.4 237.8 10.0 264 66 14 Vacuum on well head after injection
9/11/2003 3 26.4 237.8 10.0 264 44 30 Vacuum on well head after injection
9/29/2003 4 40 224 15.2 264 66 10 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added

10/13/2003 5 52.8 211.2 20.0 264 44 27 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added
10/27/2003 6 40 224 15.2 264 44 34 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added
11/17/2003 7 35 229 13.3 264 44 29 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
12/8/2003 8 35 229 13.3 264 44 28 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added

12/29/2003 9 35 229 13.3 264 53 28 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
1/21/2004 10 35 229 13.3 264 53 32 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
2/10/2004 11 35 229 13.3 264 38 32.5 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
3/8/2004 12 35 229 13.3 264 44 35 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
4/5/2004 13 35 229 13.3 264 38 38 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
5/3/2004 14 35 229 13.3 264 44 34 Vacuum on well head after injection, 6 lbs of sodium bicarbonate added
6/1/2004 15 35 229 13.3 264 66 24.5 Vacuum on well head after injection, 6 lbs of sodium bicarbonate added

6/21/2004 15a 0 264 0.0 264 66 0 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
6/28/2004 16 35 229 13.3 264 53 23 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added6/28/2004 16 35 229 13.3 264 53 23 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
7/26/2004 17 35 229 13.3 264 24 30 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
8/30/2004 18 35 229 13.3 264 53 6 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
10/1/2004 19 35 229 13.3 264 53 27 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
11/8/2004 20 35 229 13.3 264 53 36 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added

12/15/2004 21 40 1360 2.9 1400 56 28 Vacuum on well head after injection, 10 lbs of sodium bicarbonate added
1/28/2005 22 40 1360 2.9 1400 78 14.8 Vacuum on well head after injection
3/9/2005 23a 8.8 167.2 5.0 176 35 0 Vacuum on well head after injection

3/10/2005 23b 60 620 8.8 680 68 10
5/4/2005 24 98 4302 2.23 4400 24 0 Vacuum on well head after injection

5/12/2005 24a 3.3 163.7 2.0 167 8 5
6/20/2005 25 113 4710 2.3 4823 14 5 Vacuum on well head after injection
8/15/2005 26 111 4889 2.22 5000 16.3 0 Vacuum on well head after injection

10/18/2005 27 62 4938 1.24 5000 11.4 0 Vacuum on well head after injection
12/21/2005 28 79 6271 1.24 6350 25 0 0psi @ start, 10psi @ end
2/15/2006 29 62 4938 1.23 5000 22 0 0psi @ start, 10psi @ end
4/19/2006 30 62 4938 1.23 5000 25 0
7/3/2006 31 111 4939 2.23 5000 20 0

11/14/2006 32 111 4889 2.22 5000 28 0 0psi @ start, 10psi @ end
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Summary of Reagent Injection Parameters, Injection Well IW-14, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

1/23/2007 33 111 4889 2.22 5000 22 8 8psi @ start , 10psi @end
3/27/2007 34 111 4889 2.22 5000 24 ~5 0psi @ start, 10psi @ end
6/13/2007 35 111 4889 2.22 5000 15 4
9/18/2007 36 111 4889 2.22 5000 18 0

12/14/2007 37 111 4889 2.22 5000 25 4
3/18/2008 38 111 4889 2.22 5000 20-25 0
6/18/2008 39 133 5866 2.22 6000 18 0
9/16/2008 40 111 4889 2.22 5000 12 0

12/24/2008 (1) 41 111 4889 2.22 5000 21 0 Vacuum on well head after injection
3/25/2009 42 111 4889 2.22 5000 24 0
6/25/2009 43 111 4889 2.22 5000 20 10
9/17/2009 44 111 4889 2.22 5000 21 0
1/7/2010 45 111 4889 2.22 5000 22 0
5/6/2010 46 111 4889 2.22 5000 22 0

9/16/2010 47 111 4889 2.22 5000 18 0
2/9/2011 48 139 6461 2.10 6600 12 0

7/20/2011 49 164 7236 2.22 7400 20 0 10 psi @ start then drop to 0 psi7/20/2011 49 164 7236 2.22 7400 20 0 10 psi @ start then drop to 0 psi
11/3/2011 50 153 6747 2.22 6900 20 0

Notes:

1. Approximately 2,450 gallons of dilute molasses rinse water injected into well following primary injection.
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Summary of Reagent Injection Parameters, Injection Well IW-15, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

8/14/2003 1 26.4 237.8 10.0 264 45 11 Vacuum on well head after injection
8/28/2003 2 26.4 237.8 10.0 264 53 30 Vacuum on well head after injection
9/11/2003 3 26.4 237.8 10.0 264 38 37 Vacuum on well head after injection
9/29/2003 4 40 224 15.2 264 26 35 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added

10/13/2003 5 52.8 211.2 20.0 264 26 30 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added
10/27/2003 6 40 224 15.2 264 26 32 Vacuum on well head after injection, 25 lbs of sodium bicarbonate added
11/17/2003 7 35 229 13.3 264 38 28 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
12/8/2003 8 35 229 13.3 264 26 -- Vacuum on well head after injection, 26 lbs of sodium bicarbonate added

12/29/2003 9 35 229 13.3 264 24 39 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
1/21/2004 10 35 229 13.3 264 29 40 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
2/10/2004 11 35 229 13.3 264 16 38 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
3/8/2004 12 35 229 13.3 264 17 40 Vacuum on well head after injection, 13 lbs of sodium bicarbonate added
4/5/2004 13 35 229 13.3 264 33 38 Low vacuum on well head after injection, 13 lbs of sodium bicarbonate added
5/3/2004 14 35 229 13.3 264 16 40 Vacuum on well head after injection, 6 lbs of sodium bicarbonate added
6/1/2004 15 35 229 13.3 264 53 18 Vacuum on well head after injection, 6 lbs of sodium bicarbonate added

6/21/2004 15a 0 264 0.0 264 26 18 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
6/28/2004 16 35 229 13.3 264 66 20.5 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added6/28/2004 16 35 229 13.3 264 66 20.5 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
7/26/2004 17 35 229 13.3 264 44 24.5 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
8/30/2004 18 35 229 13.3 264 53 21 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
10/1/2004 19 35 229 13.3 264 53 22 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added
11/8/2004 20 35 229 13.3 264 53 27.5 Vacuum on well head after injection, 26 lbs of sodium bicarbonate added

12/14/2004 21 40 1360 2.9 1400 47 30 Vacuum on well head after injection, 10 lbs of sodium bicarbonate added
1/26/2005 22 40 1360 2.9 1400 67 12.2 Vacuum on well head after injection
3/9/2005 23a 8.9 170.1 5.0 179 36 0 Vacuum on well head after injection

3/10/2005 23b 50 630 7.4 680 59 7
5/3/2005 24 111 4899 2.22 5000 22 0 Vacuum on well head after injection

5/12/2005 24a 3.3 163.7 2.0 167 11 0
6/20/2005 25 113 4658 2.4 4770 14 0 Vacuum on well head after injection
8/15/2005 26 111 4889 2.22 5000 16.3 0 Vacuum on well head after injection

10/18/2005 27 62 4938 1.24 5000 11.4 0 Vacuum on well head after injection
12/21/2005 28 79 6271 1.24 6350 25 8
2/14/2006 29 62 4938 1.23 5000 34 0 Vacuum on well head after injection
4/21/2006 30 62 4938 1.23 5000 25 0
6/30/2006 31 111 4889 2.22 5000 28 0 Vacuum on well head after injection

11/14/2006 32 111 4889 2.22 5000 24 0 Vacuum on well head after injection
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Summary of Reagent Injection Parameters, Injection Well IW-15, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

1/23/2007 33 111 4889 2.22 5000 24 0 Vacuum on well head after injection
3/27/2007 34 111 4889 2.22 5000 19 0 Vacuum on well head after injection
6/14/2007 35 112 4988 2.22 5100 21 0
9/19/2007 36 111 4889 2.22 5000 27 0

12/14/2007 37 111 4889 2.22 5000 23 0
3/18/2008 38 111 4889 2.22 5000 20-15 0
6/17/2008 39 133 5867 2.22 6000 15 0
9/16/2008 40 111 4889 2.22 5000 15 0

12/19/2008 41 111 4889 2.22 5000 18 0 Vacuum on well head after injection
3/25/2009 42 111 4889 2.22 5000 17-18 5
6/25/2009 43 111 4889 2.22 5000 20 10
9/17/2009 44 111 4889 2.22 5000 21 0
1/7/2010 45 111 4889 2.22 5000 24 10
5/6/2010 46 111 4889 2.22 5000 24 0

9/17/2010 47 111 4889 2.22 5000 19 0
2/9/2011 48 168 7532 2.18 7700 15 0

7/20/2011 49 160 7040 2.22 7200 23 0 10 psi @ start then drop to 0 psi7/20/2011 49 160 7040 2.22 7200 23 0 10 psi @ start then drop to 0 psi
11/3/2011 50 147 6453 2.22 6600 19 0
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Summary of Reagent Injection Parameters, Injection Well IW-16, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

8/14/2003 1 19 172 9.9 191 40 0 Vacuum on well head after injection
8/28/2003 2 19 172 9.9 191 48 0 Vacuum on well head after injection
9/11/2003 3 19 172 9.9 191 64 0 Vacuum on well head after injection
9/29/2003 4 19 172 9.9 191 48 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added

10/13/2003 5 25.5 166.5 13.3 192 48 4.3 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
10/27/2003 6 19 172 9.9 191 48 2.5 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
11/17/2003 7 19 172 9.9 191 64 2 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
12/8/2003 8 25.5 166.5 13.3 192 64 4 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added

12/29/2003 9 25.5 165.5 13.4 191 64 6 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
1/19/2004 10 25.5 165.5 13.4 191 64 4.5 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
2/10/2004 11 25.5 165.5 13.4 191 27 3 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
3/8/2004 12 25.5 165.5 13.4 191 64 7 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
4/5/2004 13 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
5/3/2004 14 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
6/1/2004 15 25.5 165.5 13.4 191 38 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added

6/21/2004 15a 0 191 0.0 191 48 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
6/28/2004 16 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added6/28/2004 16 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
7/26/2004 17 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
8/30/2004 18 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
10/1/2004 19 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
11/8/2004 20 25.5 165.5 13.4 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added

12/13/2004 21 26 874 2.9 900 72 0 Vacuum on well head after injection, 10 lbs of sodium bicarbonate added
1/26/2005 22 26 874 2.9 900 64 0
3/9/2005 23 25 475 5.0 500 33 0 Vacuum on well head after injection
5/4/2005 24 111 4889 2.22 5000 15.9 0

5/12/2005 24a 3.3 163.7 2.0 167 9 3.5
6/21/2005 25 111 5452 2.3 5563 10 0 Vacuum on well head after injection
8/15/2005 26 111 4889 2.22 5000 16.4 0 Vacuum on well head after injection

10/17/2005 27 62 4938 1.24 5000 16.5 0 Vacuum on well head after injection
12/22/2005 28 79 6271 1.24 6350 25 0 Vacuum on well head after injection
4/21/2006 29 62 4938 1.24 5000 24 0 Vacuum on well head after injection
6/30/2006 30 167 7333 2.22 7500 18 0 Vacuum on well head after injection

11/15/2006 31 167 7333 2.22 7500 40 0 Vacuum on well head after injection
1/24/2007 32 167 7333 2.23 7500 25 0 Vacuum on well head after injection
3/28/2007 33 167 7333 2.23 7500 23 0
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Summary of Reagent Injection Parameters, Injection Well IW-16, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

6/14/2007 34 167 7333 2.23 7500 25 0
9/15/2007 35 178 7322 2.23 7500 15 0

12/14/2007 36 167 7333 2.23 7500 14 5
3/18/2008 37 167 7333 2.23 7500 15 0
6/17/2008 38 167 7334 2.22 7500 13 0
9/16/2008 39 167 7334 2.22 7500 13-20 10-0

12/24/2008 (1) 40 167 7334 2.22 7500 21 0 Vacuum on well head after injection
3/25/2009 41 167 7334 2.22 7500 20 0
6/24/2009 42 167 7334 2.22 7500 20 <5
9/16/2009 43 167 7334 2.22 7500 20 0
1/6/2010 44 167 7334 2.22 7500 18 0
5/6/2010 45 167 7334 2.22 7500 18 0

9/14/2010 46 167 7334 2.22 7500 15 0
2/9/2011 47 170 8330 1.99 8500 16 0

7/20/2011 48 167 7334 2.22 7500 19 0
11/1/2011 49 167 7334 2.22 7500 19 0

Notes:

1. Approximately 2,450 gallons of dilute molasses rinse water injected into well following primary injection.
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Summary of Reagent Injection Parameters, Injection Well MW-12, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

8/28/2003 2 4 36 10 40 40 0 Vacuum on well head after injection
9/11/2003 3 4 36 10 40 40 0 Vacuum on well head after injection
9/29/2003 4 4 36 10 40 40 0 Vacuum on well head after injection, 4 lbs of sodium bicarbonate added

10/13/2003 5 4 36 10 40 20 0 Vacuum on well head after injection, 4 lbs of sodium bicarbonate added
10/27/2003 6 19 172 10 191 32 18 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
11/17/2003 7 19 172 10 191 48 3 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
12/8/2003 8 25.5 166.5 13 192 38 2 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added

12/29/2003 9 25.5 165.5 13 191 64 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
1/21/2004 10 25.5 165.5 13 191 24 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
2/10/2004 11 25.5 165.5 13 191 64 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
3/8/2004 12 25.5 165.5 13 191 48 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
4/5/2004 13 25.5 165.5 13 191 48 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
5/3/2004 14 25.5 165.5 13 191 48 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added
6/1/2004 15 25.5 165.5 13 191 64 0 Vacuum on well head after injection, 9 lbs of sodium bicarbonate added

6/21/2004 15a 0 191 0 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
6/28/2004 16 25.5 165.5 13 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
7/26/2004 17 25.5 165.5 13 191 38 7 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added7/26/2004 17 25.5 165.5 13 191 38 7 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
8/30/2004 18 25.5 165.5 13 191 32 10 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
10/1/2004 19 25.5 165.5 13 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
11/8/2004 20 25.5 165.5 13 191 64 0 Vacuum on well head after injection, 19 lbs of sodium bicarbonate added
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Summary of Reagent Injection Parameters, Injection Well IW-24, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

6/17/2008 1 266 11734 2.22 12000 15 10
9/16/2008 2 222 9778 2.22 10000 15 4

12/22/2008 3 222 9778 2.22 10000 18 0 Vacuum on well head after injection
3/24/2009 4 222 9778 2.22 10000 19 0
6/23/2009 5 222 9778 2.22 10000 20 0
9/15/2009 6 222 9778 2.22 10000 24 0
1/5/2010 7 222 9778 2.22 10000 22 0
5/5/2010 8 175 11839 1.45 12014 26 0

9/14/2010 9 222 9778 2.22 10000 18 0
2/9/2011 10 199 9802 1.99 10000 12 0 Raw molasses volumes estimated due to molasses flow meter failure

7/19/2011 11 222 9778 2.22 10000 18 0
11/1/2011 12 222 9778 2.22 10000 13 0
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Summary of Reagent Injection Parameters, Injection Well IW-26, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

12/22/2005 1 124 9876 1.24 10000 30 0 Vacuum on well head after injection
2/14/2006 2 124 9876 1.24 10000 30 0 Vacuum on well head after injection
4/19/2006 3 123 9877 1.24 10000 19.6 0 Vacuum on well head after injection
6/30/2006 4 222 9778 2.22 10000 20.6 0 Vacuum on well head after injection
9/7/2006 5 222 9778 2.22 10000 30 0 Vacuum on well head after injection

12/8/2006 6 222 9778 2.22 10000 30 0 Vacuum on well head after injection
1/24/2007 7 222 9778 2.22 10000 28 0 Vacuum on well head after injection
3/27/2007 8 222 9778 2.22 10000 30 0 Vacuum on well head after injection
6/13/2007 9 222 9778 2.22 10000 25 0
9/18/2007 10 222 9778 2.22 10000 17 0

12/19/2007 11 222 9778 2.22 10000 17 0
3/19/2008 12 222 9778 2.22 10000 20-25 0
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Summary of Reagent Injection Parameters, Injection Well IW-27, 25 Melville Park Road, Melville, New York.

Injection Start Injection No. Raw Molasses Water Solution Volume Injection Injection Notes and Observations
Date Volume Volume Strength Injected Flowrate Pressure

(gallons) (gallons) (%) (gallons) (gpm) (psi)

12/21/2005 1 124 9876 1.24 10000 30 0 Vacuum on well head after injection
2/15/2006 2 124 9876 1.24 10000 30 0 Vacuum on well head after injection
4/21/2006 3 123 9877 1.23 10000 23 0 Vacuum on well head after injection
7/3/2006 4 222 9778 2.22 10000 27.7 0 Vacuum on well head after injection
9/7/2006 5 222 9778 2.22 10000 30 0 Vacuum on well head after injection

12/8/2006 6 222 9778 2.22 10000 30 0 Vacuum on well head after injection
1/23/2007 7 222 9778 2.22 10000 25 0 Vacuum on well head after injection
3/28/2007 8 222 9778 2.22 10000 18 0 Vacuum on well head after injection
6/13/2007 9 226 10024 2.22 10250 13 8
9/15/2007 10 222 8037 2.22 8259 26 0

12/19/2007 11 222 9778 2.22 10000 16 0
3/18/2008 12 222 9778 2.22 10000 22 10
6/17/2008 13 266 11734 2.22 12000 15-20 0
9/16/2008 14 222 9778 2.22 10000 15 0

12/22/2008 15 222 9778 2.22 10000 22 0-16
3/24/2009 16 222 9778 2.22 10000 25 0 10 psi @ start then vacuum
6/23/2009 17 222 9778 2.22 10000 19 5
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6/23/2009 17 222 9778 2.22 10000 19 5
9/15/2009 18 222 9778 2.22 10000 25 4 Pressure at 20 psi on startup
1/6/2010 19 222 9778 2.22 10000 21 0
5/5/2010 20 175 11840 1.45 12015 26 0

9/14/2010 21 222 9778 2.22 10000 18 0 7.5 psi @ start then vacuum
2/9/2011 22 199 9802 1.99 10000 13 0 Raw molasses volumes estimated due to molasses flow meter failure

7/19/2011 23 222 9778 2.22 10000 17 0
11/1/2011 24 222 9778 2.22 10000 16 0
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