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1.0 INTRODUCTION 

 

MACTEC Engineering and Consulting, P.C. (MACTEC) performed a Remedial System 

Optimization (RSO) Study for the Baldwin Place Mall site (Site) in Somers, Westchester County, 

New York (see Figure 1.1).  This work was completed for the New York State Department of 

Environmental Conservation (NYSDEC) under Work Assignment No. D007619-28 and is in 

accordance with the April 2011 Superfund Standby Contract No. D007619 between the NYSDEC 

and MACTEC.  The Site was assigned Site No. 360023 by the NYSDEC.  The Site is currently 

classified as a Class 2 site that poses a significant threat to the public health and environment.  

Active groundwater extraction, on-site treatment with discharge to surface water is currently in 

operation. 

 

1.1 PROJECT OBJECTIVES AND SCOPE OF WORK 

 

The overall objectives of the RSO evaluation are the following: 

• Review remedial program objectives,  

• Evaluate overall system operation, effectiveness and progress of the remedy,  

• Assess the selected remedy applicability to meeting remedial action objectives and goals as 
well as the appropriateness of remedial program for the site, and  

• Identify potential modifications to the remedial program and treatment system.   

 

The evaluation of subsurface performance, adequacy of the monitoring network, contamination 

migration and pathways and identification of data gaps are included in Appendix A, Conceptual 

Site Model (CSM) and Data Gap Review letter (MACTEC, 2014).  As such, these topics are only 

summarized in this report in the appropriate section. 

 

The scope of work consisted of a records review, interviews, a Site visit, and preparation of this 

report.  The records review included a review of the Remedial Investigation, Feasibility Study (RI, 

FS), design and construction documents, the operation and maintenance (O&M) manual and 

records, appropriate permits, and performance data. 

 

MACTEC staff visited the Site on February 27, 2014 and conducted interviews with staff from 

Aztech Technologies, Inc. (Aztech), the current Site operators.  Following the RSO visit with 



Remedial System Optimization Report – Baldwin Place Shopping Center  September 2014 
NYSDEC – Site No. 360023  Final 
MACTEC Engineering and Consulting, P.C., Project No. 3617137308 
 

 
1-2 

 
4.1 report.hw360023.2014-09-18.Baldwin_Place_RSO-FINAL 

Aztech, MACTEC also participated in a Site tour and review that also included NYSDEC and 

Aztech personnel affiliated with the Site.  Prior to the Site visit, MACTEC reviewed electronic 

copies of the files and records for the Site provided by the NYSDEC.  MACTEC also gathered 

additional electronic and hard copy files from Aztech during the Site visit.  This report presents the 

findings of the RSO evaluation and recommended actions for the Baldwin Place Mall site. 

 

1.2 REPORT OVERVIEW 

 

This report has been prepared and organized as follows: 

• Section 2.0  provides a summary of the CSM and CSM data gaps  

• Section 3.0 provides a description of the existing systems. 

• Section 4.0 presents the findings and observations from MACTEC’s file review and Site 
visit.   

• Section 5.0 presents an evaluation of potential modifications to the existing remedial action 
systems to achieve remedial action objectives.  

• Section 6.0 presents recommendations for implementation 
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  2.0 SITE BACKGROUND AND CONCEPTUAL SITE MODEL 

 

This section presents a summary of the information presented by MACTEC to NYSDEC in the 

May 2014 letter entitled Conceptual Site Model a Data Gap Review and Recommendations for the 

Baldwin Place Shopping Center (Baldwin Place), NYSDEC Site 360023.  Detailed information can 

be found in Appendix A of this document. 

 

2.1 SITE BACKGROUND 

 

Baldwin Place is located in Somers, New York and was constructed in 1965 (see Figure 1.1).  A 

dry cleaning establishment had always been present at the mall and, dry cleaning operations 

occurred on the mall property until November 1991 (Lawler, Matusky & Skelly Engineers 

[LMSE], 1995).  In 1979, the Westchester County Health Department discovered dry cleaning 

chemicals and their breakdown products (tetrachloroethene [PCE], trichloroethene [TCE] and 1,2-

dichloroethene [1,2-DCE]) in the mall’s two bedrock water supply wells (PW-1 and PW-2).  In 

addition, two off-site areas were impacted by these site-related contaminants.  These areas include 

part of the commercial area along Route 6 to the west, and part of the Meadow Park Road 

community (MPRC) to the southeast. 

 

The Baldwin Place supply wells have a reported combined capacity of 115 gallons per minute 

(gpm).  The water supply was treated by a granular activated carbon (GAC) filter system that was 

installed in April 1989 to remove the PCE and related contaminants.  During the height of the mall 

operations, the supply wells were operating at a combined capacity of 20,000 gallons per day 

(gpd).  By 1984 the mall operations had declined and the water consumption decreased to 

approximately 11,500 gpd.  By 1993/1994, the demand for water was further reduced for the 

remaining tenants to approximately 5,700 gpd.   

 

The original building in which the dry cleaner resided no longer exists and has been replaced by a 

shopping plaza.  Following closure of the dry cleaners, Point of Entry Treatment systems were 

installed at nearby MPRC private residences affected by the contamination.   
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A RI was conducted in 1994 by Vincent Uhl & Associates (Vincent Uhl Associates, 1994).  A FS 

was completed in 1995 (LMSE, 1995).  The Record of Decision (ROD) was signed in 1995 

(NYSDEC, 1995).  The description of the selected remedy in the ROD outlines the following 

elements: 

• Source Removal: An estimated 135 cubic yards (yd3) of highly contaminated soil behind 
the old dry cleaner was to be excavated to reduce the residual PCE concentration in the soil 
to 10 parts per million. 

• Groundwater Treatment: Two source area wells RW-1S and RW-2D, shallow and deep 
respectively, were to be installed within the source area to collect contaminated 
groundwater and treat it via GAC filtration.  The filtration system was to be housed in a 
treatment building referred to as “Plant 1”.  Effluent from Plant 1 was to be discharged to 
the nearby stream. 

• Supply of Potable Water: Big V, the potential responsible party (PRP) had two options for 
providing potable water to the impacted homes in the MPRC: 1) install a water supply 
distribution system and fund and create a new water district incorporating the existing 
shopping center’s production wells.  The GAC filter systems in use on twelve private wells 
in MRPC would be maintained until the new system is in place; or 2) maintain the GAC 
filters at the MPRC residences until a regional water supply system is commissioned.   

• Connection to Alternative Water Supply: The distribution system and certain 
appurtenances were to be designed to be an integral part of the Town’s proposed regional 
water supply system.  The PRP would obtain approval of its plans, specifications and 
construction from the Town Engineer and the Westchester County of Health. 

• Contingency Plan: Numerical groundwater quality goals were to be established during the 
remedial design to evaluate, on a yearly basis, the effectiveness of the remedy.  Additional 
remedial actions were to be taken if results were found to be significantly short of the goal. 

 

The remediation goals set forth in the ROD include: 

• Prevent exposure to contaminated soil; 

• Prevent continued degradation of groundwater quality through migration of PCE and its 
break down products from soils to groundwater; 

• Prevent exposure (inhalation, ingestion, and dermal) to contaminated groundwater; 

• Restore groundwater quality (impacted by PCE and breakdown products) to acceptable 
levels within a reasonable time frame; and 

• Prevent migration and discharge of site contaminants in groundwater to adjacent surface 
water bodies. 

 

In 1997, Lawler Matusky and Skelly completed excavation of contaminated soil in the alley way 

behind the dry cleaner; approximately 138 yd3 (236 tons) of soil were removed from the excavation 

(based on four confirmation samples having results less than cleanup goal of 10 milligrams per 
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kilogram [mg/kg]).  In 2009, NYSDEC requested a second round of soil borings to be completed in 

and around the former soil excavation area to evaluate if another potential source of contamination 

was present on the Site.  Based on the 2009 soil boring (20 feet below ground surface) results, no 

additional soil contamination was observed; however,  there is approximately 45 feet of soil from 

the bottom of the 1997 excavation (and 2009 supplemental borings) to the top of the weathered 

bedrock that has not been characterized.  

 

2.2 CSM SUMMARY 

 

A CSM is based on information that is currently available; it is considered a dynamic model that is 

expected to evolve and as new information becomes available.  The CSM as summarized here will 

be updated if and when additional information is obtained regarding site hydrogeology or 

chemistry. 

 

2.2.1 Contaminants of Concern 

 

The contaminant PCE was used as a cleaning solvent at the former dry cleaners located in the mall.  

PCE under the right conditions will degrade to TCE, cis-1,2-dichloroethene (cis-1,2-DCE), trans-

1,2-dichloroethene (trans-1,2-DCE), 1,1-dichloroethene (1,1-DCE), vinyl chloride and eventually 

ethene.   

 

The primary contaminant at the site is PCE.  The breakdown products TCE and cis-1,2-DCE have 

also been detected in both the overburden and bedrock groundwater systems, although the 

concentrations have been low in comparison to PCE indicating that the degradation process is not 

robust 

 

2.2.2 Source Areas and Points of Entry (for the contaminants of concern [COCs]) 

 

A residual PCE source was identified in a former alleyway near the back door of the former dry 

cleaners.  An area of soil approximately 12 feet deep was found to contain PCE as high as 1,200 

mg/kg in the unsaturated soil and 4,500 mg/kg in soil below the water table.  As part of the remedy, 

soil was excavated to a depth of 10 to 15 feet across the area of impacted soil.  Although 138 yd3 of 

soil was excavated from this area, it is likely that the source of PCE found in the deeper overburden 
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and shallow bedrock is the direct result of vertical migration of dense non-aqueous phase liquid 

(DNAPL) from the shallow source area.  It is possible that a point of entry may have occurred 

within the building, proximate to the former dry cleaning machine.    

 

2.2.3 Hydrogeology and Contaminant Distribution 

 

Surface drainage over the eastern and southeastern portions of the site is to an unnamed north-to-

south flowing stream (eastern stream) that is a tributary to the Muscoot River.  Surface drainage 

over the western portion of the site is to an unnamed south-to-north flowing stream (western 

stream) that begins just south of the mall, is diverted under the mall and parking lot and then flows 

into a relatively steep ravine and valley immediately north of Route 6 near McDonalds and the 

Exxon service station (Vincent Uhl Associates, Inc, 1994). 

 

The site is underlain by till, with the upper portion of the bedrock being described as a weathered 

and fractured gneiss.  More competent gneiss is found below the weathered horizon.  The 

description of the weathered bedrock presented in the Hydrogeologic Appendix in Support of 

Remedial Alternatives Evaluation suggests that it is saprolitic (LMSE, 1995).  Below this 

weathered horizon it is reported that the bedrock is fractured and groundwater circulation is 

relatively significant (LMSE, 1995).  A CSM is presented in the aforementioned Hydrogeologic 

Appendix; however it is limited to a discussion of the hydrogeologic aspects of the site with no 

discussion given to the chemistry or contaminant distribution.   

 

Based on May 2012 water levels, bedrock groundwater flow beneath the source area is 

predominantly to the southwest.  A groundwater mound (in both overburden and bedrock) exists in 

the vicinity of MW2S/2D.  This mound may be caused by ponding of excessive runoff in that area 

including the adjacent hill slope to the east.  The Mall’s perimeter road drops to a topographic low 

along the southwest corner of the Mall property. 

     

The till within the source area consists of sandy silt and is approximately 60 feet in thickness.  In 

general, the bedrock surface is sloping to the southeast with more than 70 feet of drop across the 

mall area.  In contrast, ground surface slopes predominantly to the west with approximately 14 feet 

of drop across the mall.  The depth to water in the till ranges from approximately 5 feet in the 

southwestern portion of the site (i.e., at MW-2S) to 13 feet just west of the source area (i.e., at 
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MW-7S).  Based on May 2012 water level measurements, the direction of groundwater flow in the 

overburden is to the southwest.  

 

Baldwin Place is located at a relative topographic high.  The vertical hydraulic gradient within the 

source area is downward.  The downward vertical hydraulic gradient, coupled with denser-than-

water COCs and extended pumping from bedrock wells PW-1 and PW-2 have resulted in the 

vertical migration of COCs through the overburden aquifer into the bedrock aquifer.  Based on the 

high concentrations in weathered rock (exceeding the 1% rule for likely presence of NAPL), it 

appears DNAPL may be present and migrated vertically downward into the weathered and 

fractured bedrock.   

 

When the Mall’s supply wells and nearby residential wells were operational, site-related COCs 

were drawn from the source area and made their way into the deeper, fractured bedrock flow 

system.  The hydraulic gradient of bedrock groundwater is generally to the southwest and dissolved 

phase concentrations of PCE will move in that direction when there are no external hydraulic 

stresses.  Groundwater pumping from surrounding wells contributed to the lateral spreading of PCE 

in the bedrock aquifer.   

 

Downgradient and cross-gradient from the source area, overburden monitoring wells MW-7S and 

MW-9S, which are both located west of the source area but on the Mall property, contain site-

related COCs (PCE and TCE).  Only MW-7S contains a site-related COC (TCE 9 at micrograms 

per liter [µg/L]) above the New York State drinking water standard of 5 µg/L.      

 

2.2.4 Migration Pathways 

 

The near-surface contaminated soil within the source area was remediated, effectively eliminating 

any surface runoff pathway.  Based on sampling of the surrounding monitoring wells, the 

extraction wells RW-1S and RW-2D appear to be containing the migration of PCE in the 

overburden and bedrock aquifer.  However, it is possible that the downgradient/cross-gradient 

monitoring well pairs (i.e., MW-7S/7D & MW-9S/9D) do not sufficiently monitor the weathered 

bedrock zone (i.e., wells not screened at the correct interval) and that higher concentrations of 

COCs may be moving off site than currently indicated by recent sampling in MW-9S/9D.   
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The till consists predominantly of sandy silt and there have been no direct observations to suggest 

that the till is fractured.  In all likelihood, contaminant migration in the till is controlled by the 

factors that govern porous media flow.  As such, the movement of COCs in the till is likely to be 

slow.  Migration in the fractured bedrock is dependent on fracture aperture and hydraulic gradient.  

Depending on fracture aperture and interconnectedness, groundwater velocities in this zone can be 

quite high with respect to groundwater movement.  

 

2.2.5 Exposure Pathways 

 

Public water is supplied to the Mall and surrounding residences and businesses; therefore, there is 

no current exposure to groundwater via ingestion.  The near-surface contaminated soil has been 

removed, thus eliminating the potential direct contact threat to PCE-contaminated soil.  Vapor 

intrusion is currently being monitored.  The only nearby structure that has elevated subslab soil 

vapor is the Home Goods store, which is located immediately south of the source area.  Indoor air 

criteria have not been exceeded in the Home Goods store; however, sub-slab and indoor air sample 

results from this building warrant further monitoring.  The building does not have a sub-slab 

depressurization system in place. 

 

2.3 CSM DATA GAPS 

 

The following data gaps are identified based on review of existing data and development of an 

updated CSM: 

• The location/area of the residual soil contamination has not been well defined.  The vadose 
zone soil source area has been remediated; however, high concentrations of PCE have been 
continually detected in groundwater in MW-12S and RW-2D.  The source of dissolved 
concentrations of PCE in groundwater within these zones has not been defined or 
evaluated.  In particular, the potential presence of PCE diffused into silts and the rock 
matrix is unknown.  Understanding this distribution is essential information needed to 
support future remedial decisions. 

• Hydraulic properties are not sufficiently understood to evaluate remedial alternatives to 
control or mitigate contaminate mass and mobility.  The permeability distribution is needed 
to evaluate applicability of other remedial options. 

• Sampling results from monitoring well clusters MW-7S/7D and MW-9S/9D may not 
reflect the highest concentrations of site-related COCs because potentially important 
sections of the hydrostratigraphy are not monitored. 
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3.0 EXISTING SYSTEMS 

  

Photographs were obtained during the site visit and included photos of the treatment systems and 

Site features.  Photographs are provided in Appendix B to this report.  The following subsections 

present a description of the existing pump and treat system based on the available file documents 

and the Site visit.  Operational issues noted by the Site operators are included in the descriptions. 

 

3.1 DESCRIPTION OF EXISTING SYSTEMS 

 

Plant 1 was built in 1998 and consists of a GAC filtration system to treat contaminated 

groundwater in the source area from an overburden extraction well (RW-1S) and a shallow 

weathered bedrock well (RW-2D).  Plant 1 is still operating today.   

 

Plant 2 was built in 1999 and operated until 2011 utilizing existing Mall bedrock supply wells PW-

1 and PW-2 and a similar GAC treatment system.  Late in 1999, treated water from Plant 2 was 

used to supply water to residences in MPRC.  In 2001, the MPRC went on municipal water but 

PW-1 and PW-2 remained in operation with the goal of partially capturing and treating 

contaminated groundwater.  In 2014, electrical power to the Plant was disconnected.  

 

3.1.1 Pump and Treat Systems 

 

The pump and treat systems were designed to extract contaminated groundwater from overburden 

and bedrock aquifers, followed by treatment through GAC and then discharged to surface water.  

Plant 2, the Mall groundwater pump and treat system, was initially designed for a capacity of 115 

gpm.  Actual groundwater flow to the plant averaged 3.8 gpm from supply wells PW-1 and PW-2.  

Plant 2, PW-1 and PW-2 were shutdown in 2011 by the NYSDEC due to contaminant 

breakthrough at the carbon vessels.  Additionally, the NYSDEC discontinued operations of Plant 2 

as pumping operations may have been drawing volatile organic compounds (VOCs) deeper into the 

bedrock system.  In 2014, electrical power to the Plant was disconnected. 

 

Plant 1 extracts groundwater with GAC treatment followed by surface water discharge.  Plant 1 

was designed to treat groundwater extracted from wells RW-1S and RW-1D at a combined average 



Remedial System Optimization Report – Baldwin Place Shopping Center  September 2014 
NYSDEC – Site No. 360023  Final 
MACTEC Engineering and Consulting, P.C., Project No. 3617137308 
 

 
3-2 

 
4.1 report.hw360023.2014-09-18.Baldwin_Place_RSO-FINAL 

flow rate of 3.5 gpm.  RW-1S is an overburden extraction well and RW-1D is the shallow 

weathered bedrock well.  Both extraction wells were installed in the vicinity of a previous source 

removal area.  Currently, the plant throughput is approximately 1.0 gpm.   

 

The following paragraphs describe the existing systems for the operational plant, Plant 1.  

 

Extraction Wells.  Each well is equipped with a submersible well pump.  Groundwater is removed 

from the wells by submersible pumps which discharge via 1-in.diameter polyethylene risers to 

pitless adaptors located inside 4-ft-deep concrete vaults at the wellheads.  The positions of the 

pumps are stabilized by torque arresters.  Water then flows from the pitless adaptors through 2 in. 

diameter force mains to the treatment building where the groundwater flow is controlled and 

metered.  Extraction pumps are turned on and off based on levels in the wells and programmed set 

points.  The pumping system has been designed for an average 0.5 and 3 gpm recovery from RW-

1S and RW-2D, respectively to achieve hydraulic containment and to reduce the time required to 

remediate groundwater per the ROD requirements.  Water levels in the wells fluctuate because of 

differences between pump and well yields.   

 

The level in the wells is measured by a submersible pressure transducer in each well.  The 

transducer sends a signal to a transmitter located in the groundwater treatment plant.   

 

Power and control wiring to the recovery wells is run underground in conduit from the front of the 

building to the RW-2D well vault.  At RW-2D, the power and control wiring for RW-1S is 

continued to the well vault for RW-1S.  Power and control wiring are run in separate conduits (1 in. 

polyvinyl chloride). 

 

Bag Filters.  Groundwater is pumped through a series of bag filters prior to the Liquid-Phase GAC.  

A 50-micron bag filter and a 5-micron bag filter operate in series upstream of the activated carbon 

to reduce the potential of plugging of the carbon.  The units are housed in steel containers and are 

rated at 80 gpm with a 1 pounds per square inch pressure drop across the filter for clean water.  

Each unit has a removable strainer.  Filter bags are typically changed out monthly but are only 

changed out as needed.  The used filters are placed in a plastic drum and then disposed of as 

hazardous waste with waste code, F002.  
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Liquid-Phase Carbon Filters.  Removal of the groundwater contaminants is achieved with GAC.  

The GAC system consists of two 165 pound drums of activated carbon that are operated in series.  

The units are returnable, meaning that the spent carbon is shipped off-site in the original drum in 

which the carbon was delivered.  Spent carbon is disposed of as a listed hazardous waste with the 

waste code, F002.  

 

Surface Discharge.  Treated groundwater is discharged to a drainage swale.  Effluent Limitations 

and Monitoring Requirements are imposed on the site by the NYSDEC as indicated in the State 

Pollutant Discharge Elimination System (SPDES) (NYSDEC, 2007) equivalent letter attached in 

Appendix C.  

 

Ancillary Systems.  The building is an insulated, pre-engineered metal building.  It is equipped 

with an electric unit heater.   

 

The Pump Control Panel (PCP) is located in the treatment building and provides control and alarm 

functions for the two well pumps.  The PCP can be operated in either manual mode or automatic 

mode.  When operated in manual mode the well pumps are controlled by toggling a selector switch 

from either AUTO or OFF to HAND.  When the selector switch is the HAND position, pumps will 

run continuously regardless of the level of water in the respective well.  At programmed levels of 

water column, the controller will signal the well pumps to start and stop when the selector switch is 

in AUTO.  Additionally, the controllers will provide alarm indication on high and low water level 

and continuous level indication.  The PCP is equipped with combination magnetic motor starters, 

control and time delay relays, indicating lights, run time meters, reset pushbuttons and a connection 

to a remote flashing beacon, located over the front door of the building. 

 

3.2 OPERATION AND MAINTENANCE PROGRAM 

 

O&M at the Site is currently being conducted by Aztech under subcontract to the NYSDEC.  O&M 

tasks generally include the following:  

• Treatment plant O&M. 

• Treatment plant monitoring (sample collection). 

• Extraction systems O&M. 
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• Groundwater and indoor air monitoring. 

• Reporting.   
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4.0 FINDINGS AND OBSERVATIONS 

 

The following subsections summarize the information and data gathered by MACTEC staff during 

the Site visit on February 27, 2014 and interviews conducted with operators affiliated with the Site.  

During the Site visit, operations personnel were interviewed concerning operational procedures, 

operational problems, and ideas for improving the operation and performance of the treatment 

system.   

 

In conjunction with the Site visit, a file and records review was conducted on the files made 

available from the NYSDEC.  The results of this review have been included in the following 

subsections and recommendations section of this report.  Photographs from the Site visit are 

included in Appendix B.  A summary of non-routine maintenance activities is included in 

Appendix D. 

 

4.1 REGULATORY COMPLIANCE 

 

As stated in Section 3.1, the 1995 ROD listed remedial objectives for the site.  The intent of this 

section is to evaluate the remedy against these objectives.  The following sections will present the 

details of the performance of the remedy.  

 

Prevent exposure to contaminated soil:  The soil removal Interim Remedial Measure completed in 

1997 has effectively prevented exposure to contaminated soil.  It should be noted that a site 

management plan is in development to address residual contamination near bedrock depths.  

 

Prevent continued degradation of groundwater quality through migration of PCE and its break 

down products from soils to groundwater:  Based on the findings in the CSM & Data Gap Review 

letter (MACTEC, 2014), this objective has not been met. 

  

Prevent exposure (inhalation, ingestion and dermal) to contaminated groundwater:  The remedy in 

place at the Site has met the objective of protecting human health by preventing exposure to 

contaminated groundwater.  Nearby residences and businesses receive drinking water from a public 

water supply system. 
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Restore groundwater quality (impacted by PCE and breakdown products) to acceptable levels 

within a reasonable time:  The remedy in place has not achieved this objective.  PCE influent 

concentrations continue to remain within a consistent range since the plant was installed.  

However, it should be noted that the treatment system continually meets discharge criteria per the 

SPDES permit equivalent. 

 

Prevent migration and discharge of site contaminants in groundwater to adjacent surface water 

bodies:  Samples collected during the Remedial Investigation (pre-treatment systems) from several 

surface water sampling locations contained only trace (</= 2 µg/L) concentrations of PCE.  The FS 

and ROD did not suggest that surface water was impacted and needed remediation.  Surface water 

samples are not currently being collected as part of the monitoring program.    

 

4.2 TREATMENT SYSTEM PERFORMANCE 

 

Descriptions of recurring problems and MACTEC’s assessment of the treatment process are 

presented in the following subsections. 

 

4.2.1 Recurring Problems or Issues 

 

Based on operator descriptions during the Site visit and site logs (see Appendix C), the following 

recurring problems or issues were noted for the Site: 

 

Frequent issues with well transducers.  Level transducers installed in the wells have been prone to 

failure.  Frequent issues with the well transducers are noted in the O&M logs.  See Appendix C for 

a listing of non-routine maintenance items.  Currently, site reports indicate that RW-1S is not 

operational due to an issue with the transducer.  The malfunction of the RW-1S transducer has been 

an on-going issue since August 2011.  Based upon document review and discussion with Aztech, 

the issue with the transducer has been found to be poor interfacing capabilities of the Precision 

Digital pump controller with the pump control panel and system programming.  Aztech indicates 

that the NYSDEC has given approval to proceed with upgrading the system from the Precision 

Digital pump controller to a ProFlow, Inc system which will include remote access and control as 
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well as data logging capabilities.  This system will also be based on wireless communications vs. 

the current telephone communication system.  

 

Iron fouling.  The O&M logs note continued issues with iron fouling at the pumps in the extraction 

wells and at the carbon drums.  Several instances occurred where fouling of the carbon drums 

occurred where the carbon had to be replaced.  The iron fouling has also caused pre-mature rusting 

of the carbon drums where the drums also had to be replaced.      

 

4.2.2 Process Assessment 

 

Based upon review of the influent data and the effluent data of the treatment system, it is 

MACTEC’s conclusion that the process for treatment of VOCs is performing as designed.  As 

shown in Table 4.1, the lead carbon vessel continues to reduce VOC contaminant concentrations to 

non-detect.  It should also be noted that the carbon has not been changed out since 2010.  Bag filter 

change-out frequency is not excessive such that it does not dictate the frequency of routine O&M 

visits. 

 

4.3 SAFETY RECORD 

 

There has been no Occupational Safety and Health Administration recordable injuries or lost work 

time accidents associated with the Site since the system was installed in 1997.  System components 

are readily accessible and diligent treatment plant housekeeping minimizes potential worker 

hazards. 

 

4.4 SUSTAINABILITY EVALUATION 

 

A brief sustainability evaluation has been completed of the active site remedy.  Sustainability in 

remediation is, generally, the practice of considering all environmental effects of remedy 

implementation and incorporating options to maximize net environmental benefit of cleanup 

actions.  Typically it is best applied during the FS and remedy selection phase of a project because 

often, most of the resource consumption occurs during remedy implementation.  The sustainability 

evaluation presented here considers the overall environmental effects of the long-term O&M 

activities and, specifically, considers the resource protection aspects of the long-term O&M.  
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4.4.1 Resource Protection 

 

Groundwater.  Groundwater is removed from the overburden and bedrock to contain the plume of 

contamination.  This represents a depletion of groundwater resources in the area; however, most if 

not all of water use in the area is supplied by the local drinking water supply system.   

 

Surface water.  Treated groundwater is added to the swale near the treatment plant.  Surface water 

resources are not depleted.   

 

Air.  There are no impacts to air resources as there is no discharge of air at this location. 

 

Land.  Currently there is a Site Management Plan in development for this site and any land-use-

restrictions will be outlined in this plan.  It is anticipated that some land-use restrictions will be 

recommended.  Spent activated carbon, trash, and spent filter bags are generated from the treatment 

plant operations on a routine basis.  Spent activated carbon and filter bags are sent for landfill 

disposal. 
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5.0 EVALUATION OF POTENTIAL MODIFICATIONS 

 

This section presents MACTEC’s recommendation for implementation of measures to: 1) achieve 

remedial action objectives; 2) improve system performance; and/or 3) improve sustainability.  

Some of the recommendations can be placed in more than one category, but are described in only 

one.  When possible, opinions of probable cost ranges are presented based on MACTEC’s 

experience.  These estimates should be viewed only as order of magnitude costs to screen options 

for further consideration and not for budgeting purposes. 

 

5.1 EVALUATION OF OPTIONS TO ACHIEVE THE REMEDIAL ACTION 

OBJECTIVES 

 

Options to achieve or accelerate site closure generally cover additional site analysis and/or 

remedial actions that could potentially accelerate cleanup or development of alternative cleanup 

criteria that are protective of human health and the environment such that site closure can be 

achieved sooner than would otherwise be possible.  These measures generally require an initial 

investment of additional capital for site characterization, equipment, or additional remedial actions 

with the goal of reducing life-cycle costs by eliminating future O&M costs.  Site closure refers to a 

site condition in which protection of human health and the environment has been achieved and will 

be maintained without further monitoring or remedial actions. 

 

5.1.1 Source Reduction/Treatment 

 

As described in the MACTEC CSM and Data Gap Review letter, evidence of potential residual 

sources of contamination exists at the Site.  Additional source area treatment may help to 

significantly reduce residual mass; however, such treatment needs to be based on a thorough 

characterization of the quantity and location of the residual mass.  Current groundwater 

concentrations point to an incomplete understanding of the nature and distribution of 

contamination.   

 

MACTEC recommends additional characterization of suspected residual source areas as described 

in the MACTEC CSM and Data Gap Review letter.  This data could be used to develop an 
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understanding of the quantity and location of residual source material.  It should be noted that, the 

amount of total VOCs removed from 2009 to 2014 is estimated to be thirty-seven pounds.  

Additional data gathering is recommended to estimate the mass of contaminant remaining for 

comparison to the mass removed.  An assessment of the potential benefit to overall site remediation 

time frames would follow to evaluate whether further source mass removal or partial mass removal 

offers a significant reduction in overall remediation timeframe.  If such a benefit exists, source area 

treatment would be conducted.  Typically, applicable source area treatments for chlorinated 

solvents in overburden or bedrock include chemical oxidation or reduction, bioremediation, or 

thermal technologies.  It should be noted that as part of the FS, these treatment technologies were 

not further evaluated as alternatives to a final remedy due to the potentially significant impacts to 

the then potable water groundwater supply.  Also the technologies were fairly new at the time of 

the FS and not widely used, leading to a conclusion that there was not enough data to determine 

applicability to this site.  Considering that the potable water is now supplied by a public water 

supply system and the aforementioned treatment technologies are widely accepted, an alternate 

remedial program can be evaluated and potentially implemented. 

 

Additional source investigation, assessment, and reporting are likely to cost in the range of $40,000 

to $60,000.  Source area treatment costs, depending on extent of treatment required could range 

significantly from $200,000 to $2,000,000. 

 

5.1.2 Treatment System Performance 

 

As stated in Section 4.4.2, the treatment system is performing as designed.  However, based on 

influent concentrations, the treatment system has not furthered the progress toward achieving the 

remedial action objectives (RAOs).  As can be seen in Figure 5.1, the influent concentrations of 

PCE fluctuate over time, the R2 value is close to a value of zero, indicating that there is no clear 

association of concentrations to time and, therefore, no clear trend can be established at this time.  

A trend line with an R2 value closer to 0.6 or above would be more favorable to indicate a valid 

trend.  

 

Further evaluation of the pumping wells would be necessary to evaluate whether the pump and 

treat system should remain in service.  It is recommended that any additional evaluation of the 

pumping wells would be in concert with the recommendations for additional evaluations of the 
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monitoring network described in the MACTEC CSM & Data Gap Review letter.  Additionally, as 

stated in the CSM & Data Gap Review Letter, additional data is needed to fully understand the 

contaminant pathways and hydraulic properties of the Site.  This data gathering effort would be 

used to update the CSM and would have a significant impact on the path forward for evaluation of 

alternate remedial actions.  Therefore, it is recommended that the current treatment system be 

temporarily shut-down for a period of time as part of the data gathering effort.  A system shutdown 

would allow for an opportunity to evaluate the concentrations at the extraction wells and the 

monitoring network under non-pumping conditions.  If the data gathering effort outlined in the 

CSM  and the proposed shut-down outlined above reveal that the pump and treat system has had no 

beneficial effect on hydraulic control, then the system should remain in shut-down and be 

decommissioned.  In this scenario, the data gathered as part of the CSM update could also be used 

to evaluate alternate remediation technologies.  

 

However, if the data gathering effort reveals that the system can be utilized alone or in conjunction 

with another remedial technology, then the following items would be addressed prior to system 

start-up:  

• Evaluation of new controls and transducer operations  

• Chemical addition to reduce iron fouling 

• Addition of variable frequency drives or flow control valves to reduce pump cycling and 
reduce the iron-bacteria 

• Evaluate continued use of carbon of as the treatment technology 

 

It is additionally recommended that as Plant #2 has been shut-down and electricity disconnected, 

and that the surrounding communities are on public water supply, the plant be decommissioned and 

the PW-1 and PW-2 pumps, piping and wiring be removed.  

 

5.1.3 Monitoring Modifications 

 

To improve evaluation of the performance of the remedy additional data would be beneficial to 

address data gaps in the groundwater monitoring network.  Recommendations for additional data 

gathering are discussed in the MACTEC CSM & Data Gap Review letter. 
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5.2 EVALUATION OF OPTIONS TO IMPROVE SUSTAINABILITY 

 

Options to improve sustainability cover those measures that can be implemented to reduce energy 

consumption or impacts on natural resources.  The option presented in this subsection is focused on 

alternative energy solutions for electricity. 

 

5.2.1 Change to Green Electricity Supply Option 

 

Electric utility deregulation provides an option to purchase power from alternative sources which 

can be renewable or green sources.  Although the cost is typically higher, selection of an alternative 

supplier with a higher percentage of electricity generated by green or renewable sources would 

improve sustainability. 
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6.0 RECOMMENDATIONS FOR IMPLEMENTATION 

 

This section summarizes the recommendations pursuant of the evaluations of the prior sections.  

These recommendations also include the summarized recommendations from the CSM and Data 

Gap letter report found in Appendix A. 

 

6.1 RECOMMENDATIONS FOR IMMEDIATE IMPLEMENTATION 

 

Recommendations for immediate implementation include those measures that are having a short 

payback period, or address critical safety or maintenance issues.  MACTEC recommends the 

following under this category: 

 

1. Direct-push sampling (as evaluated in Appendix A) should be completed in and around 
MW-12S and RW-2D to: 

a. collect soil and/or groundwater grab samples to evaluate areas of potentially high 
concentration of residual contamination;  

b. conduct in-situ permeability testing to evaluate the viability of direct-injection of 
oxidant or other treatment reagents; and  

c. determine the viability of using direct-push drilling equipment as a means for 
potential injection of reagents. 

2. If deep soil contamination is confirmed, consideration should be given to coring the 
underlying weathered bedrock and collect samples of rock matrix for extraction and 
chemical analysis for VOCs. 

 

6.2 RECOMMENDATIONS FOR NEAR FUTURE IMPLEMENTATION 

 

Recommendations in this category include those measures to improve site characterization, 

maintenance, and system performance that are not of a time critical nature such they can be 

scheduled when convenient to the project.  MACTEC recommends the following under this 

category: 

 

1. Two additional wells should be installed at the MW-7S/7D cluster to monitor the zone 
directly above the bedrock and within the weathered bedrock.  

2. One additional well should be installed at the MW-9S/9D cluster to monitor deep bedrock.  
This bedrock should be cored and samples of rock matrix should be collected for extraction 
and chemical analysis for VOCs. 
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3. Re-characterize the bedrock based on existing data and new observations.  Re-assess 
groundwater flow characterization and evaluate the need for additional monitoring wells 
for both overburden and bedrock.  

4. Shutdown the groundwater extraction and treatment system to further evaluate the 
effectiveness of the treatment plant in regards to hydraulic control. 

5. Switch to green electricity supply. 

 

6.3 RECOMMENDATIONS FOR IMPLEMENTATION AT FUTURE OPPORTUNE 

TIME 

 

Recommendations in this category include measures that have higher capital cost, require 

additional cost/benefit analysis, or are best implemented based on external circumstances.  

MACTEC recommends the following under this category: 

 

1. Dependent upon source investigation results, it is recommended to evaluate alternate 
source area treatment technologies and conduct pilot studies to implement alternate 
remediation technologies to ultimately meet the RAOs. 

2. Depending on the results of the data gap field activities, decommission and demolish Plant 
#2 to remove potential liability issues with leaving the plant in its current state.  The 
associated wells, PW-1 and PW-2, should have their pumps and piping removed.  
Depending on the results of data gap field activities, these wells may be subsequently 
decommissioned or converted into monitoring wells. 
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Table 4.1
Plant 1 Effluent Results

Client Sample ID
Lab Sample ID

Sample Date
Parameter Units Result Qualifier Result Qualifier Result Qualifier Result Qualifier
Dichlorodifluoromethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Chloromethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Vinyl chloride ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Bromomethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Chloroethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Trichlorofluoromethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
1,1-Dichloroethene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Methylene chloride ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
trans-1,2-Dichloroethene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
1,1-Dichloroethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
cis-1,2-Dichloroethene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Chloroform ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
1,1,1-Trichloroethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Carbon tetrachloride ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
1,2-Dichloroethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Trichloroethene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
1,2-Dichloropropane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Bromodichloromethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
cis-1,3-Dichloropropene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
trans-1,3-Dichloropropene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
1,1,2-Trichloroethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Tetrachloroethene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Dibromochloromethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Chlorobenzene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Bromoform ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
1,1,2,2-Tetrachloroethane ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
1,3-Dichlorobenzene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
1,4-Dichlorobenzene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
1,2-Dichlorobenzene ug/L < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
Total VOC1 < 1.0 < 1.0 < 1.0 < 1.0
Notes:

BOLD - Detected concentrations are presented in bold font.
J – Analyte detected below quantitation limit D - Concentration is based on a diluted sample analysis.

B- Analyte detected in Blank
M – Matrix Spike outside acceptable limits VOC - volatile organic compound

Table provided by Aztech Technologies

U - The compound was analyzed for but not detected. Associated value is the compound 
quantitation limit.

Plant 1 Effluent
091222047-004

12/21/2009

Plant 1 Effluent
100126034-004

1/26/2010

1.  Total VOCs represents the numerical sum of all individual compound concentrations, rounded to the nearest integer.

Plant 1 Effluent
091124059-004

11/23/2009

Plant 1 Effluent
091021055-004

10/21/2009



Table 4.1
Plant 1 Effluent Results

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

8/30/2010

Plant 1 Effluent
100223032-004

2/23/2010

Plant 1 Effluent
110123035-001

1/26/20111

Plant 1 Effluent
100929060-004

9/28/2010

Plant 1 Effluent
101027046-004

10/27/2010

Plant 1 Effluent
101130044-004

11/30/2010

Plant 1 Effluent
100831047-004



Table 4.1
Plant 1 Effluent Results

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Plant 1 Effluent
110728050-001

7/28/2011

Plant 1 Effluent
110525057-001

5/25/2011

Plant 1 Effluent
110630054-001

6/30/2011

Plant 1 Effluent
110330055-003

3/22/2011

Plant 1 Effluent
110428062-001

4/28/2011

Plant 1 Effluent
110224037-001

2/24/2011



Table 4.1
Plant 1 Effluent Results

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
2.9 B 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Plant 1 Effluent
120313060-001

3/13/2012

Plant 1 Effluent
120112070-001

1/11/2012

Plant 1 Effluent
120210068-001

2/10/2012

Plant 1 Effluent
110930047-001

9/30/2011

Plant 1 Effluent
111223035-01

12/14/2011

Plant 1 Effluent
11083063-003

8/30/2011



Table 4.1
Plant 1 Effluent Results

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 1.0 B 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Plant 1 Effluent
120823050-001

8/23/2012

Plant 1 Effluent
120706047-001

7/6/2012

Plant 1 Effluent
120809038-001

8/9/2012

Plant 1 Effluent
120510053-001

5/10/2012

Plant 1 Effluent
120605027-001

6/5/2012

Plant 1 Effluent
120410026-001

4/10/2012



Table 4.1
Plant 1 Effluent Results

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Plant 1 Effluent
130410068-001

4/10/2013

Plant 1 Effluent
130212039-001

2/7/2013

Plant 1 Effluent
130306068-001

3/6/2013

Plant 1 Effluent
121204041-001

12/4/2012

Plant 1 Effluent
130107036-001

1/7/2013

Plant 1 Effluent
120928005-001

9/27/2012



Table 4.1
Plant 1 Effluent Results

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1 < 1.0 1
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Plant 1 Effluent
131115056-001

11/15/2013

Plant 1 Effluent
130913056-001

9/12/2013

Plant 1 Effluent
131010059-001

10/10/2013

Plant 1 Effluent
130606062-001

6/6/2013

Plant 1 Effluent
130820040-001

8/20/2013

Plant 1 Effluent
130501008-001

4/30/2013



Table 4.1
Plant 1 Effluent Results

Result Qualifier Result Qualifier
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 1 < 1.0 1
< 1.0 < 1.0

Plant 1 Effluent
131231034-001

12/31/2013

Plant 1 Effluent
131211047-001

12/11/2013
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engineering and constructing a better tomorrow 

MACTEC Engineering and Consulting, P.C. 
511 Congress Street  Portland, Maine  04101  Phone: 207-775-5401  Fax: 207-772-4762 www.mactec.com 

 

May 13, 2014 

 

Larry Thomas 

Remedial Bureau E, Section A 

NYSDEC Division of Environmental Remediation 

625 Broadway, 12th Floor, Albany, NY12233-7017 

 

RE: Conceptual Site Model (CSM) and Data Gap Review 

Baldwin Place Shopping Center, NYSDEC – Site No. 360023 

 MACTEC Engineering and Consulting, P.C., Project No. 3617137308 

  

Dear Mr. Thomas: 

 

This letter presents  a Conceptual Site Model (CSM) a Data Gap Review and Recommendations for 

the Baldwin Place Shopping Center (Baldwin Place), NYSDEC Site 360023.  The CSM is based on 

information that is currently available; it is considered a dynamic model that is expected to evolve 

and as new information becomes available.  The CSM will be updated if and when additional 

information is obtained regarding site hydrogeology or chemistry. 

 

SITE BACKGROUND 

 

Baldwin Place is located in Somers, New York and was constructed in 1965.  A dry cleaning 

establishment had always been present at the mall and, dry cleaning operations occurred on the 

mall property until November 1991 (Lawler, Matusky & Skelly Engineers [LMSE], 1995).  In 

1979, the Westchester County Health Department discovered dry cleaning chemicals and their 

breakdown products (tetrachloroethene [PCE], trichloroethene [TCE] and 1,2-dichloroethene) in 

the mall’s two bedrock water supply wells (PW-1 and PW-2).    In addition, two offsite areas were 

impacted by these site-related contaminants.  These areas include part of the commercial area along 

Route 6 to the west, and part of the Meadow Park Road community (MPRC) to the southeast. 
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The Baldwin Place supply wells have a reported combined capacity of 115 gallons per minute 

(gpm).  PW-1 is reported to be 260 feet deep and PW-2 is reported to be 400 feet deep.  The water 

supply was treated by a granular activated carbon (GAC) filter system that was installed in April 

1989 to remove the PCE and related contaminants.  During the height of the mall operations, the 

supply wells were operating at a combined capacity of 20,000 gallons per day (gpd).  By 1984 the 

mall operations had declined and the water consumption decreased to approximately 11,500 gpd.  

By 1993/1994, the demand for water was further reduced for the remaining tenants to 

approximately 5,700 gpd.   

 

The original building in which the dry cleaner resided no longer exists and has been replaced by a 

shopping plaza.  Following closure of the dry cleaners, Point of Entry Treatment (POET) systems 

were installed at nearby MPRC private residences affected by the contamination.   

 

A Remedial Investigation (RI) was conducted in 1994 by Vincent Uhl & Associates.  A Feasibility 

Study was completed in 1995 (LMSE, 1995).  The Record of Decision (ROD) was signed in 1995 

(NYSDEC, 1995).  The description of the selected remedy in the ROD outlines the following 

elements: 

 

• Source Removal: An estimated 135 cubic yards (yd3) of highly contaminated soil behind 
the old dry cleaner was to be excavated to reduce the residual PCE concentration in the soil 
to 10 ppm. 

• Groundwater Treatment: Two source area wells (RW-1S and RW-2D) were to be installed 
in the overburden (at the top of bedrock) and in weathered bedrock (down to the top of 
competent bedrock) within the source area to collect contaminated groundwater and treat it 
via carbon filtration.  The filtration system is housed in a treatment building referred to as 
“Plant 1”.  Effluent from Plant 1 was to be discharged to the nearby stream. 

• Supply of Potable Water: Big V, the potential responsible party (PRP) has two options for 
providing potable water to the impacted homes along Meadow Park Road (MPR): 1) install 
a water supply distribution system and fund and create a new water district incorporating 
the existing shopping center’s production wells.  The GAC filter systems in use on twelve 
private wells along MRP will be maintained until the new system is in place; 2) maintain 
the GAC filters at the MPR residences until the regional water supply system is 
commissioned.   

• Connection to Alternative Water Supply: The distribution system and certain 
appurtenances will be designed to be an integral part of the Town’s proposed regional 
water supply system.  The PRP will obtain approval of its plans, specifications and 
construction from the Town Engineer and the Westchester County of Health. 
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• Contingency Plan: Numerical groundwater quality goals were to be established during the 
remedial design to evaluate, on a yearly basis, the effectiveness of the remedy.  Additional 
remedial actions will be taken if results fall significantly short of the goal. 

 

The remediation goals set forth in the ROD include: 

• Prevent exposure to contaminated soil; 

• Prevent continued degradation of groundwater quality through migration of PCE and its 
break down products from soils to groundwater; 

• Prevent exposure (inhalation, ingestion, and dermal) to contaminated groundwater; 

• Restore groundwater quality (impacted by PCE and breakdown products) to acceptable 
levels within a reasonable time frame; and 

• Prevent migration and discharge of site contaminants in groundwater to adjacent surface 
water bodies. 

 

In 1997, Lawler Matusky and Skelly completed excavation of contaminated soil in the alley way 

behind the dry cleaner; approximately 138 cubic yards (236 tons) of soil were removed from the 

excavation.  In 2009, a second round of soil borings was completed in and around the former soil 

excavation area (Attachment 1).  Eight soil borings were completed and samples analyzed were 

non-detect for site-related COCs except for SB-09-04A located outside the area of excavation.  The 

maximum sample depth was only 20 feet and did not encounter bedrock; there is approximately 45 

feet of soil from the bottom of the excavation to the top of the weathered bedrock; it is likely that 

much of this soil is contaminated.  

 

Plant 1 was built in 1998 and consisted of a GAC filtration system to treat contaminated 

groundwater in the source area that was being supplied to the treatment system from an overburden 

extraction well (RW-1S) and a shallow weathered bedrock well (RW-2D).  Plant 1 is still operating 

today.   

 

Plant 2 was built in 1999 and operated until 2011 utilizing existing Mall bedrock supply wells PW-

1 and PW-2 and a similar GAC treatment system.  Late in 1999, treated water from Plant 2 was 

used to supply water to residences located along Meadow Park Road.  In 2001, the MPRC 

neighborhood went on municipal water but PW-1 and PW-2 remained in operation with the goal of 

partially capturing and treating impacted groundwater.  In 2011, Plant 2 started experiencing 
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contaminant breakthrough in its carbon vessels; therefore, the Plant was turned off and the vessels 

were cleaned out.  PW-1 and PW-2 are no longer being used to extract groundwater. 

 

CONTAMINANTS OF CONCERN (COCs) 

 

The contaminant PCE was used as a cleaning solvent at the former dry cleaners located in the mall.  

PCE under the right conditions will degrade to trichloroethene (TCE), cis-1,2-dichloroethene (cis-

1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), 1,1-dichloroethene (1,1-DCE), vinyl chloride 

(VC) and eventually ethene.   

 

The primary contaminant at the site is PCE.  The breakdown products TCE and cis-1,2-DCE have 

also been detected in both the overburden and bedrock groundwater systems, although the 

concentrations have been low in comparison to PCE indicating that the degradation process is not 

robust.  In the source area extraction wells, PCE, TCE and 1,1-DCE were detected in May 2012 in 

RW-1S at 640, 19 and 51 µg/L, respectively.  In the bedrock extraction well, RW-2D, only PCE 

was detected (7600 µg/L) indicating that conditions are unfavorable for biologic degradation of 

PCE (Attachment 2).  Several of the wells (MW-10D, MW-7D and MW-2D) have pH values above 

9.0 suggesting the possibility that grout installed during the well construction may be affecting 

water quality in these wells. 

 

The specific gravity of PCE and TCE in liquid form are both greater than 1.0, indicating that their 

density makes them “sinkers” with respect to groundwater.  The equilibrium solubility of PCE and 

TCE in water are 200 mg/L and 1,100 mg/L, respectively.  The question of whether Dense Non-

Aqueous Phase Liquids (DNAPL) may be present at a site generally considers dissolved 

concentrations relative to solubility and the long held “1% rule” of thumb.  DNAPL is suspected to 

be present when the concentration of a chemical in groundwater is greater than 1% of its pure-

phase solubility.  For PCE, 1% solubility is equal to 2,000 µg/L and PCE was detected in RW-2D 

at a concentration of 7600 ug/L, 3.8% of solubility.  PCE was also detected in the source area 

overburden well MW-12S at a concentration of 2800 ug/L.  These concentrations suggest that 

DNAPL may have been present at one time.  However, given the time that has elapsed since the 

introduction of the PCE to the environment, it is also possible that the PCE is no longer present as a 

DNAPL, and may have dissolved and diffused at high concentrations into bedrock matrix and low 

K silts within soil.  If residual DNAPL is still present it is unlikely to be mobile.   
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SOURCE AREAS and POINTS OF ENTRY (for the COCs) 

 

A residual PCE source was identified in a former alleyway near the back door of the former dry 

cleaners.  An area of soil approximately 12 feet deep was found to contain PCE as high as 1,200 

mg/kg in the unsaturated soil and 4,500 mg/kg in soil below the water table.  Borings that were 

completed to a depth greater than 15 feet generally showed a declining PCE concentration in soil 

with depth.  As part of the remedy, soil was excavated to a depth of 10 to 15 feet across the area of 

impacted soil.  Although 138 cubic yards of soil was excavated from this area, and confirmatory 

sampling at the limits of the excavation showed that the cleanup goal of 10 mg/kg was met, it is 

likely that the source of PCE found in the deeper overburden and shallow bedrock is the direct 

result of vertical migration of DNAPL from the shallow source area.  It is possible that a point of 

entry may have occurred within the building, proximate to the former dry cleaning machine.  No 

soil samples were collected from this approximate area following demolition of the former mall.  

New construction currently resides over the area of where the dry cleaner was located (i.e., Home 

Goods).     

 

HYDROGEOLOGY AND CONTAMINANT DISTRIBUTION 

 

Surface drainage over the eastern and southeastern portions of the site is to an unnamed north-to-

south flowing stream (eastern stream) that is a tributary to the Muscoot River (Attachment 3).  

Surface drainage over the western portion of the site is to an unnamed south-to-north flowing 

stream (western stream) that begins just south of the mall, is diverted under the mall and parking 

lot and then flows into a relatively steep ravine and valley immediately north of Route 6 near 

McDonalds and the Exxon service station (LMSE, 1994). 

 

The site is underlain by till, with the upper portion of the bedrock being described as a weathered 

and fractured gneiss.  More competent gneiss is found below the weathered horizon.  The 

description of the weathered bedrock presented in the Hydrogeologic Appendix in Support of 

Remedial Alternatives Evaluation suggests that it is saprolitic (LMSE, 1995).  Below this 

weathered horizon it is reported that the bedrock is fractured and groundwater circulation is 

relatively significant (LMSE, 1995).  A CSM is presented in the aforementioned Hydrogeologic 
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Appendix; however it is limited to a discussion of the hydrogeologic aspects of the site with no 

discussion given to the chemistry or contaminant distribution.   

 

The former water supply wells for the Mall (PW-1 and PW-2), were completed to depths of 260 

and 400 feet, respectively.  The Mall supply wells can reportedly provide a combined capacity of 

115 gpm, although their average combined pumping rate was 3.8 gpm (LMSE, 1994).  Based on 

May 2012 water levels, bedrock groundwater flow beneath the source area is predominantly to the 

southwest (Figure 1).  A groundwater mound (in both overburden and bedrock) exists in the 

vicinity of MW2S/2D.  This mound may be caused by ponding of excessive runoff in that area 

including the adjacent hill slope to the east.  The Mall’s perimeter road drops to a topographic low 

along the southwest corner of the Mall property.    March 2002 water level measurements were 

used to construct the potentiometric map shown on Figure 2.  During this time-frame, PW-1 and 

PW-2 were actively pumping.  The figure indicates that bedrock groundwater has a more southerly 

gradient under the influence of pumping PW-1 and PW-2.  When PW-1 and PW-2 were pumping, 

and when the residential wells located along Meadow Park Road were in use, bedrock groundwater 

within the source area was to the south, toward PW-1 and PW-2 and Meadow Park Road (VUA, 

1994).   

 

In February 2013, Aztech Technologies, Inc. technicians  deployed  passive  diffusion bag (PDB) 

groundwater  samplers in extraction well PW-1 at depths of 115, 70, and 27 feet below the top of 

casing (TOC).  PDB samplers were retrieved for analysis following one month of diffusion time.  

Analytical  results  from  the  top,  middle,  and  bottom  of  the  water  column  identified  PCE 

concentration of 3.5, 4.1, and 4.7 µg/L, respectively.  Concentrations of TCE were identified at 3.1, 

6.0, and 6.4 µg/L, respectively.  TCE at a concentration of 6.4 µg/L exceeds the NYS groundwater 

standard of 5 µg/L. 

  

The presence of contamination in PW-1 is likely due to the effect of pumping at PW-1 and PW-2, 

which was recently terminated in 2011 due to GAC system breakthrough.  Based on the 

potentiometric map (see Figure 1), site-related contaminants detected in this well are likely to 

continue migrating in a southwesterly direction.  Given that PW-1 and PW-2 are no longer 

pumping, the absence of hydraulic stress throughout the deeper fractured rock will likely lead to 

the reduction of contaminants migrating vertically downward from the deeper overburden and 

shallow weathered bedrock within the source area into the deeper fractured bedrock. 
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The till within the source area consists of sandy silt and is approximately 60 feet in thickness.  In 

general, the bedrock surface is sloping to the southeast with more than 70 feet of drop across the 

mall area (Figure 3).  In contrast, ground surface slopes predominantly to the west with 

approximately 14 feet of drop across the mall.  The saturated thickness of the till ranges from less 

to a foot along the western edge of the mall, to approximately 75 feet along the eastern portion of 

the mall.  The operation of PW-1 and PW-2, and the use of residential wells in the MPRC 

neighborhood, resulted in the vertical and lateral spread of PCE in the bedrock aquifer in an 

easterly and southerly direction.  The depth to water in the till ranges from approximately 5 feet in 

the southwestern portion of the site (i.e., at MW-2S) to 13 feet just west of the source area (i.e., at 

MW-7S).  Based on May 2012 water level measurements, the direction of groundwater flow in the 

overburden is to the southwest.  A groundwater mound previously described exists in the vicinity 

of MW2S/2D is also apparent in the overburden aquifer (Figure 4).  

 

Following aquifer testing conducted on RW-1S and RW-2SD in 2006, it was determined that the 

overburden aquifer in the source area has two distinct permeability layers (HDR, 2007).  For the 

purpose of this discussion: 

• upper layer in the overburden will be referred to as “Zone 1;  

• bottom portion of the overburden as “Zone 2;  

• weathered bedrock zone as “Zone 3”;  

• deeper fractured bedrock as “Zone 4”.   

 

The shallow portion (Zone 1) extends from the water table to a depth of approximately 20 feet and 

MW-5S is completed in this zone.  The deeper zone (Zone 2) is located at a depth of approximately 

20 feet to the top of the weathered bedrock and MW-12S is screened across this zone (HDR, 2007).  

The permeability of the shallow zone is sufficiently high that pumping RW-1S has virtually no 

influence on the water level in MW-5S, which is located 35 feet away.  In contrast, about 6 feet of 

drawdown was observed in MW-12S, one-third of the drawdown was reported to be due to 

pumping RW-1S and the remainder of the drawdown resulting from pumping RW-2D.  Slug 

testing conducted as part of the aquifer testing determined that the hydraulic conductivity in MW-

5S was approximately 10 ft/day whereas the hydraulic conductivity in MW-12S was significantly 

lower at 0.05 ft/day. 
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The specific capacity was measured in both RW-1S and RW-2D several times since 1997 as a 

measure of well performance.  The highest value recorded in each well was 0.33 gpm/ft in RW-1S, 

and 0.25 gpm/ft in RW-2D.  An empirical solution to approximate transmissivity from specific 

capacity data was used providing the following results:  

• RW-1S (Transmissivity) = 88 ft2/day (Zones 1 & 2); 

• RW-2D = 66 ft2/day (Zone 3). 

 

Transmissivity for MW-5S and MW-12S was determined by the respective hydraulic conductivity 

values and substituting the screen length for the aquifer thickness term (in both cases the screen 

length = 20 feet):  

 

• MW-5S = 200 ft2/day (Zone 1); 

• MW-12S = 1.0 ft2/day (Zone 2). 

 

RW-1S is screened across both permeability layers (Zone 1 & 2) in the overburden.  Given the low 

transmissivity in Zone 2, the relatively high transmissivity in RW-1S is most likely due to 

significant inflow of water through the top portion of the well screen (i.e., Zone 1).     

 

The highly weathered portion of the bedrock (Zone 3) in the source area is approximately 25 to 35 

feet thick (Figure 5).  Source area extraction well, RW-2D, is screened almost entirely in Zone 3.  

The most recent sampling of the extraction wells (May 2012) revealed a concentration of 7600 

µg/L PCE in RW-2D (Aztech, 2013).  In comparison, the highest concentration of PCE in the 

overburden extraction well (RW-1S – Zones 1 & 2) is 640 µg/L.  Monitoring well MW-5S (Zone 

1) had a PCE concentration of 25 µg/L for the same sampling period.  MW-12S, which monitors 

Zone 2, contained PCE at a concentration of 2800 µg/L.  MW-5S and MW-12S are approximately 

34 feet and 30 feet from RW-1S, respectively.  Based on the concentration of PCE detected in 

MW-12S compared to RW-1S, it appears that RW-1S is drawing a significant portion of its water 

from the upper portion of the screen that intersects Zone 1 (Figure 5).  The cleaner water in Zone 1 

(e.g., 25 µg/L in MW-5S) is likely diluting the more contaminated water that is entering lower in 

the screen in RW-1S (i.e., from Zone 2).  Based on the PCE concentration in MW-12S, there 

appears to be significant residual contamination still remaining in the deeper till/overburden (i.e., 

Zone 2).  Owing to the silty nature of the till in the deeper zone, the PCE source term in this zone is 
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likely be diffused into lower permeability silt layers with back diffusion controlling long term 

concentrations. 

 

The May 2012 sample from RW-2D, which is screened in Zone 3, indicated a PCE concentration 

of 7600 µg/L was reported.  This suggests that residual PCE contamination is present in the 

weathered bedrock.  The concentration of 7600 µg/L exceeds the “1% Rule” by a factor of seven 

suggesting that DNAPL, or DNAPL-like concentrations, may be present.  Given the length of time 

since the PCE was introduced into the environment, it is less likely that PCE is in a DNAPL form.  

It is more probable that the micaceous nature of the gneiss, combined with weathered bedrock 

horizon has created a highly fractured and weathered rock matrix with high porosity into which the 

PCE migrated and diffused.  Low levels of organic carbon in the rock would also allow PCE to 

partition as a sorbed phase within that porosity, increasing the retention of mass in the matrix.  

What is likely occurring now is that the PCE is back diffusing from  the weathered gneiss bedrock 

matrix.  The back diffusion process will continue as a function of chemical equilibrium between 

the PCE contained within the fabric of the bedrock and the adjacent groundwater in the fractures.   

 

The Baldwin Place Shopping Center is located at a relative topographic high.  The vertical 

hydraulic gradient within the source area is downward.  The downward vertical hydraulic gradient, 

coupled with denser-than-water COCs and extended pumping from bedrock wells PW-1 and PW-2 

have resulted in the vertical migration of COCs through the overburden aquifer into the bedrock 

aquifer.  Based on the high concentrations in weathered rock, it appears DNAPL migrated 

vertically downward into the weathered and fractured bedrock.   

 

When the Mall’s supply wells and nearby residential wells were operational, site-related COCs 

were drawn from the source area and made their way into the deeper, fractured bedrock flow 

system (i.e., Zone 4).  The concentration of PCE in PW-1 (260 feet deep) and PW-2 (400 feet deep) 

was generally less than 100 µg/L.  Similarly, numerous nearby residential supply wells located 

along Meadow Park Road (east-southeast of source area) had PCE concentrations detected at levels 

generally below 50 µg/L.  The highest offsite (i.e., off-property) concentration of PCE was detected 

in the Cron’s residential well (260 µg/L) in May-June of 1997.  The Cron residence is located on 

Route 6 approximately 1100 feet west-northwest of the source area (Figure 1).  Several private 

wells supplying potable water to businesses along Route 6 also contained PCE, although generally 

at a concentration less than 100 µg/L (Attachment 4).  The hydraulic gradient of bedrock 
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groundwater is generally to the southwest and dissolved phase concentrations of PCE will move in 

that direction when there are no external hydraulic stresses.  Groundwater pumping from 

surrounding wells contributed greatly to the lateral spreading of PCE in the bedrock aquifer.   

 

Downgradient and cross-gradient from the source area, overburden monitoring wells MW-7S and 

MW-9S, which are both located west of the source area but on the Mall property (i.e., on-site), 

contain site-related COCs (PCE and TCE).  Based on the current potentiometric maps, The MW-

9S/9D well pair are located cross-gradient from the source area based on the May 2012 

potentiometric surface map (Figures 1, 2 and 4).  Although the current potentiometric surface map 

does not indicate that MW-9S/9D is downgradient from the source area, hydraulic influence from 

pumping wells located west and north-west of the Mall may have contributed to the migration of 

COCs in what appears to be a cross-gradient direction as evidenced by detection of PCE (3.8 µg/L) 

in MW-9S (Attachment 2).  A shallow water level contour map completed as part of the RI Report 

suggests that shallow groundwater flows westward from the source area (Attachment 5).  This 

interpretation places MW-9S/9D directly downgradient from the source area. 

 

Only MW-7S contains a site-related COC (TCE 9 at µg/L) above the New York State drinking 

water standard of 5 µg/L.  Vertical hydraulic gradients at the MW-7S/7D well pair are downward; 

however, the vertical gradient is upward at MW-9S/9D.  The bottom of the well screen at MW-7S 

is approximately 12 feet above the top of bedrock and MW-7D is cased to a depth of 60 feet.  

Therefore, there is approximately 23 feet of weathered bedrock between the bottom of MW-7S and 

the beginning of the open-hole section in MW-7D that is not monitored by the existing well 

network (Figure 6).  In contrast, both MW-9S and MW-9D are bedrock wells.  The depth to 

bedrock at the MW-9S/9D location is between 6 and 11 feet.  MW-9S is installed as a screened 

well from a depth of 10 to 30 feet.  MW-9D was installed with casing down to a depth of 60 feet 

with the remainder of the boring left as an open hole to a depth of 90 feet.  Because the boring was 

cased to a depth of 60 feet and that the shallow bedrock well was completed with a screen, it 

suggests that the rock from roughly at depth of 10 feet to 60 feet is either very weathered, or 

sufficiently fractured to require installation of a well screen and/or casing to keep the borehole 

open.  As a result, there is approximately 30 feet of weathered bedrock between the bottom of 

MW-9S and the open-hole section of MW-9D that is not monitored by the existing well network.  

It is possible that contaminated groundwater at concentrations greater than that observed in the two 
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shallow downgradient wells (MW-7S and MW-9S) may exist in the weathered bedrock zone (i.e., 

Zone 3).   

 

MIGRATION PATHWAYS 

 

The near-surface contaminated soil within the source area was remediated, effectively eliminating 

any surface runoff pathway.  Based on sampling of the surrounding monitoring wells, the 

extraction wells RW-1S and RW-2D appear to be containing the migration of PCE in the 

overburden and bedrock aquifer.  However, as mentioned previously it is possible that the 

downgradient/cross-gradient monitoring well pairs (i.e., MW-7S/7D & MW-9S/9D) do not 

sufficiently monitor the weathered bedrock zone and that higher concentrations of COCs may be 

moving off site than currently indicated by recent sampling in MW-9S/9D.   

 

The till consists predominantly of sandy silt and there were no direct observations to suggest that 

the till is fractured (i.e., Zones 1 & 2).  In all likelihood, contaminant migration in the till will be 

controlled by the factors that govern porous media flow.  As such, the movement of COCs in the 

till is likely to be slow.  The weathered bedrock (Zone 3), if sufficiently weathered, may act as a 

porous media.  However, it is more likely that the contaminant migration in the weathered bedrock 

zone will be analogous to a dual porosity model (i.e., fractured and porous media flow).  Migration 

in the fractured bedrock (Zone 4) will be dependent on fracture aperture and hydraulic gradient.  

Depending on fracture aperture and interconnectedness, groundwater velocities in this zone can be 

quite high with respect to groundwater movement in Zones 1, 2 and 3. 

 

EXPOSURE PATHWAYS 

 

Public water is supplied to the Mall and surrounding residences and businesses; therefore, there is 

no current exposure to groundwater via ingestion.  The near-surface contaminated soil has been 

removed, thus eliminating the potential direct contact threat to PCE-contaminated soil.  Vapor 

intrusion is currently being monitored.  The only nearby structure that has elevated subslab soil 

vapor is the Home Goods store, which is located immediately south of the source area.  Indoor air 

criteria have not been exceeded in the Home Goods store; however, sub-slab and indoor air sample 

results from this building warrant further monitoring (Attachment 2).  The building does not have a 

sub-slab depressurization system in place. 
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DATA GAPS 

 

The following data gaps are identified based on review of existing data and development of an 

updated CSM. 

• The location/area of the residual soil contamination has not been well defined.  The vadose 
zone soil source area has been remediated; however, high concentrations of PCE have been 
continually detected in groundwater in MW-12S (Zone 2) and RW-2D (Zone 3).  The 
source of extremely high dissolved concentrations of PCE in groundwater within these 
zones has not been defined or evaluated.  In particular, the potential presence of PCE 
diffused into silts within Zone 2 and rock matrix within Zone 3 is unknown.  
Understanding this distribution is essential information needed to support future remedial 
decisions. 

• The hydraulic properties of Zone 2 and Zone 3 are not sufficiently understood to evaluate 
remedial alternatives to control or mitigate contaminate mass and mobility.  It may be 
possible to minimize residual contamination in these zones by technologies such as 
injection of oxidizing material.  Knowing the permeability distribution within these zones 
is needed to evaluate applicability for other remedial options. 

• Sampling results from monitoring well clusters MW-7S/7D and MW-9S/9D may not 
reflect the highest concentrations of site-related COCs because potentially important 
sections of the hydrostratigraphy are not monitored. 

 

RECOMMENDATIONS 

 

The following recommendations address issues surrounding the optimization of the existing pump 

and treat system, and monitoring well network. 

 

• Plant 2 should be decommissioned.  The wells associated with it (i.e., PW-1 & PW-2) 

should have their pumps and piping removed.  Depending on the results of data gap field 

activities, they may be subsequently decommissioned or converted into monitoring wells. 

• Two additional wells should be installed at the MW-7S/7D cluster to monitor the zone 
directly above the bedrock (i.e., bottom of Zone 2), and within the weathered bedrock 
(Zone 3).  

• Because of the potential variability in overburden groundwater flow direction (refer to 
Figure 4 and Attachment 5), one additional well should be installed at the MW-9S/9D 
cluster to monitor the deeper portion of Zone 3 (i.e., from between 30 and 60 feet into 
bedrock).  This bedrock should be cored and samples of rock matrix should be collected 
for extraction and chemical analysis for VOCs.   

• Direct-push sampling should be completed in and around MW-12S and RW-2D to:  
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ATTACHMENT 1 

 

SUPPLEMENTAL SOIL INVESTIGATION 





Table 1 
Abbreviations and Qualifiers Utilized in Result Tables 

 
 
Abbreviation  Definition 
MS   Matrix Spike 
MSD   Matrix Spike Duplicate 
ppb   parts per billion 
QC   Quality Control 
SCO   Soil Clean-up Objective 
ug/Kg   micrograms per kilogram. 
VMSB   Volatile Matrix Spike Blank 
VOC   Volatile Organic Compound 
 
 
Qualifier  Definition 
U   Compound not detected.  The value listed is the detection limit. 
J   Compound value is estimated. 
B   Compound was also present in an associated blank sample. 
D   Compound value reported is from a dilution analysis. 



‐ ‐ ‐ ‐ ‐ ‐

Table 2
Baldwin Place Mall Shopping Center

Soil Sampling ‐ 11/09
Summary of VOC Results

Site SB‐09‐01 SB‐09‐01 SB‐09‐01 SB‐09‐01 SB‐09‐01 SB‐09‐01
Sample ID SB‐09‐01(4‐6) SB‐09‐01(6‐8) SB‐09‐DUP 1 SB‐09‐01(8‐10) SB‐09‐01(10‐12) SB‐09‐01(12‐14)
Date 11/9/2009 11/9/2009 11/9/2009 11/9/2009 11/9/2009 11/9/2009
Depth (ft) NY‐SCO 6.00 8.00 8.00 10.00 12.00 14.00
Result Type Commercial Primary Primary Duplicate Primary Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.7 U 5.6 U 5.6 U 5.7 U 5.4 U 5.4 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.7 U 5.6 U 5.6 U 5.7 U 5.4 U 5.4 U
Trichloroethene (ug/Kg) 200,000 5.7 U 5.6 U 5.6 U 5.7 U 5.4 U 5.4 U
Tetrachloroethene (ug/Kg) 150,000 5.7 U 5.6 U 5.6 U 8.30 5.4 U 5.4 U

SiteSite SB‐09SB 09‐0101 SB‐09‐01 SB‐09‐01SB 09 01 SB 09 01
Sample ID SB‐09‐01(14‐16) SB‐09‐01(16‐18) SB‐09‐01(18‐20)
Date 11/9/2009 11/9/2009 11/9/2009
Depth (ft) NY‐SCO 16.00 18.00 20.00
Result Type Commercial Primary Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.4 U 5.4 U 5.5 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.4 U 5.4 U 5.5 U
Trichloroethene (ug/Kg) 200,000 5.4 U 5.4 U 5.5 U
Tetrachloroethene (ug/Kg) 150,000 5.4 U 5.4 U 5.5 U

Page 1 of 8
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Table 2
Baldwin Place Mall Shopping Center

Soil Sampling ‐ 11/09
Summary of VOC Results

Site SB‐09‐02 SB‐09‐02 SB‐09‐02 SB‐09‐02 SB‐09‐02 SB‐09‐02
Sample ID SB‐09‐02(2‐4) SB‐09‐02(4‐6) SB‐09‐02(6‐8) SB‐09‐02(8‐10) SB‐09‐02(10‐12) SB‐09‐02(12‐14)
Date 11/9/2009 11/9/2009 11/9/2009 11/9/2009 11/9/2009 11/9/2009
Depth (ft) NY‐SCO 4.00 6.00 8.00 10.00 12.00 14.00
Result Type Commercial Primary Primary Primary Primary Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.5 U 5.6 U 5.7  .U 5 6 U 5.4 U 5.5 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.5 U 5.6 U 5.7  .U 5 6 U 5.4 U 5.5 U
Trichloroethene (ug/Kg) 200,000 5.5 U 5.6 U 5.7  .U 5 6 U 5.4 U 5.5 U
Tetrachloroethene (ug/Kg) 150,000 5.5 U 5.6 U 5.7  .U 5 6 U 5.4 U 5.5 U

SiteSite SB‐SB 09‐0209 02 SB‐09‐02 SB‐09‐02SB 09 02 SB 09 02
Sample ID SB‐09‐02(14‐16) SB‐09‐02(16‐18) SB‐09‐02(18‐20)
Date 11/9/2009 11/9/2009 11/9/2009
Depth (ft) NY‐SCO 16.00 18.00 20.00
Result Type Commercial Primary Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.5 U 5.5 U 5.5 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.5 U 5.5 U 5.5 U
Trichloroethene (ug/Kg) 200,000 5.5 U 5.5 U 5.5 U
Tetrachloroethene (ug/Kg) 150,000 5.5 U 5.5 U 5.5 U

Page 2 of 8
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Table 2
Baldwin Place Mall Shopping Center

Soil Sampling ‐ 11/09
Summary of VOC Results

Site SB‐09‐03 SB‐09‐03 SB‐09‐03 SB‐09‐03 SB‐09‐03 SB‐09‐03
Sample ID SB‐09‐03(4‐6) SB‐09‐03(6‐8) SB‐09‐03(8‐10) SB‐09‐03(10‐12) SB‐09‐03(12‐14) SB‐09‐03(14‐16)
Date 11/9/2009 11/9/2009 11/9/2009 11/9/2009 11/9/2009 11/9/2009
Depth (ft) NY‐SCO 6.00 8.00 10.00 12.00 14.00 16.00
Result Type Commercial Primary Primary Primary Primary Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.7 U 5.6 U 5.6 U 5.4 U 5.4 U 5.4 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.7 U 5.6 U 5.6 U 5.4 U 5.4 U 5.4 U
Trichloroethene (ug/Kg) 200,000 5.7 U 5.6 U 5.6 U 5.4 U 5.4 U 5.4 U
Tetrachloroethene (ug/Kg) 150,000 5.7 U 5.6 U 5.6 U 5.4 U 5.4 U 5.4 U

SiteSite SB‐SB 09‐03 SB‐09‐0309 03 SB 09 03
Sample ID SB‐09‐03(16‐18) SB‐09‐03(18‐20)
Date 11/9/2009 11/9/2009
Depth (ft) NY‐SCO 18.00 20.00
Result Type Commercial Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.5 U 5.4 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.5 U 5.4 U
Trichloroethene (ug/Kg) 200,000 5.5 U 5.4 U
Tetrachloroethene (ug/Kg) 150,000 5.5 U 5.4 U
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Table 2
Baldwin Place Mall Shopping Center

Soil Sampling ‐ 11/09
Summary of VOC Results

Site SB‐09‐04A SB‐09‐04A SB‐09‐04A SB‐09‐04A SB‐09‐04A
Sample ID SB‐09‐04A(4‐6) SB‐09‐04A(6‐8) SB‐09‐04A(8‐10) SB‐09‐04A(10‐12) SB‐09‐04A(12‐14)
Date 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009
Depth (ft) NY‐SCO 6.00 8.00 10.00 12.00 14.00
Result Type Commercial Primary Primary Primary Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.6 U 5.7 U 5.5 U 6.1 U 5.5 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.6 U 5.7 U 5.5 U 6.1 U 5.5 U
Trichloroethene (ug/Kg) 200,000 5.6 U 5.7 U 5.5 U 6.1 U 5.5 U
Tetrachloroethene (ug/Kg) 150,000 5.6 U 5.7 U 5.5 U 97 5.5 U

Page 4 of 8
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Table 2
Baldwin Place Mall Shopping Center

Soil Sampling ‐ 11/09
Summary of VOC Results

Site SB‐09‐05 SB‐09‐05 SB‐09‐05 SB‐09‐05 SB‐09‐05 SB‐09‐05
Sample ID SB‐09‐05(4‐6) SB‐09‐05(6‐8) SB‐09‐05(8‐10) SB‐09‐05(10‐12) SB‐09‐05(12‐14) SB‐09‐DUP 2
Date 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009
Depth (ft) NY‐SCO 6.00 8.00 10.00 12.00 14.00 14.00
Result Type Commercial Primary Primary Primary Primary Primary Duplicate

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 6.1 U 5.6 U 5.6 U 5.5 U 5.5 U 5.5 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 6.1 U 5.6 U 5.6 U 5.5 U 5.5 U 5.5 U
Trichloroethene (ug/Kg) 200,000 6.1 U 5.6 U 5.6 U 5.5 U 5.5 U 5.5 U
Tetrachloroethene (ug/Kg) 150,000 6.1 U 5.6 U 5.6 U 5.5 U 5.5 U 5.5 U

SiteSite SB‐SB 09‐05‐09 05 SB‐09‐05 SB‐09‐05SB 09 05 SB 09 05
Sample ID SB‐09‐05(14‐16) SB‐09‐05(16‐18) SB‐09‐05(18‐20)
Date 11/10/2009 11/10/2009 11/10/2009
Depth (ft) NY‐SCO 16.00 18.00 20.00
Result Type Commercial Primary Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.5 U 5.5 U 5.4 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.5 U 5.5 U 5.4 U
Trichloroethene (ug/Kg) 200,000 5.5 U 5.5 U 5.4 U
Tetrachloroethene (ug/Kg) 150,000 5.5 U 5.5 U 5.4 U
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Table 2
Baldwin Place Mall Shopping Center

Soil Sampling ‐ 11/09
Summary of VOC Results

Site SB‐09‐06 SB‐09‐06 SB‐09‐06 SB‐09‐06 SB‐09‐06 SB‐09‐06
Sample ID SB‐09‐06(4‐6) SB‐09‐06(6‐8) SB‐09‐06(8‐10) SB‐09‐06(10‐12) SB‐09‐06(12‐14) SB‐09‐06(14‐16)
Date 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009
Depth (ft) NY‐SCO 6.00 8.00 10.00 12.00 14.00 16.00
Result Type Commercial Primary Primary Primary Primary Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.8 U 5.8 U 5.8 U 5.8 U 5.4 U 5.4 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.8 U 5.8 U 5.8 U 5.8 U 5.4 U 5.4 U
Trichloroethene (ug/Kg) 200,000 5.8 U 5.8 U 5.8 U 5.8 U 5.4 U 5.4 U
Tetrachloroethene (ug/Kg) 150,000 5.8 U 5.8 U 5.8 U 5.8 U 5.4 U 5.4 U

SiteSite SB‐SB 09‐06 SB‐09‐0609 06 SB 09 06
Sample ID SB‐09‐06(16‐18) SB‐09‐06(18‐20)
Date 11/10/2009 11/10/2009
Depth (ft) NY‐SCO 18.00 20.00
Result Type Commercial Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.4 U 5.5 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.4 U 5.5 U
Trichloroethene (ug/Kg) 200,000 5.4 U 5.5 U
Tetrachloroethene (ug/Kg) 150,000 5.4 U 5.5 U

Page 6 of 8
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Table 2
Baldwin Place Mall Shopping Center

Soil Sampling ‐ 11/09
Summary of VOC Results

Site SB‐09‐07 SB‐09‐07 SB‐09‐07 SB‐09‐07 SB‐09‐07 SB‐09‐07
Sample ID SB‐09‐07(4‐6) SB‐09‐07(6‐8) SB‐09‐07(8‐10) SB‐09‐07(10‐12) SB‐09‐07(12‐14) SB‐09‐07(14‐16)
Date 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009
Depth (ft) NY‐SCO 6.00 8.00 10.00 12.00 14.00 16.00
Result Type Commercial Primary Primary Primary Primary Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.7 U 5.7 U 5.6 U 5.5 U 5.2 U 5.5 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.7 U 5.7 U 5.6 U 5.5 U 5.2 U 5.5 U
Trichloroethene (ug/Kg) 200,000 5.7 U 5.7 U 5.6 U 5.5 U 5.2 U 5.5 U
Tetrachloroethene (ug/Kg) 150,000 4.0 J 5.7 U 5.6 U 5.5 U 5.2 U 5.5 U

SiteSite SB‐SB 09‐07 SB‐09‐07‐09 07 SB 09 07
Sample ID SB‐09‐07(16‐18) SB‐09‐07(18‐20)
Date 11/10/2009 11/10/2009
Depth (ft) NY‐SCO 18.00 20.00
Result Type Commercial Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.4 U 5.4 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.4 U 5.4 U
Trichloroethene (ug/Kg) 200,000 5.4 U 5.4 U
Tetrachloroethene (ug/Kg) 150,000 5.4 U 5.4 U

Page 7 of 8
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Table 2
Baldwin Place Mall Shopping Center

Soil Sampling ‐ 11/09
Summary of VOC Results

Site SB‐09‐08 SB‐09‐08 SB‐09‐08 SB‐09‐08 SB‐09‐08 SB‐09‐08
Sample ID SB‐09‐08(4‐6) SB‐09‐08(6‐8) SB‐09‐08(8‐10) SB‐09‐08(10‐12) SB‐09‐DUP 3 SB‐09‐08(12‐14)
Date 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009
Depth (ft) NY‐SCO 6.00 8.00 10.00 12.00 12.00 14.00
Result Type Commercial Primary Primary Primary Primary Duplicate Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.7 U 5.7 U 5.3 U 5.6 U 5.5 U 5.4 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.7 U 5.7 U 5.3 U 5.6 U 5.5 U 5.4 U
Trichloroethene (ug/Kg) 200,000 5.7 U 5.7 U 5.3 U 5.6 U 5.5 U 5.4 U
Tetrachloroethene (ug/Kg) 150,000 5.7 U 5.7 U 5.3 U 5.6 U 5.5 U 5.4 U

SiteSite SB‐SB 09‐0809 08 SB‐09‐08 SB‐09‐08SB 09 08 SB 09 08
Sample ID SB‐09‐08(14‐16) SB‐09‐08(16‐18) SB‐09‐08(18‐20)
Date 11/10/2009 11/10/2009 11/10/2009
Depth (ft) NY‐SCO 16.00 18.00 20.00
Result Type Commercial Primary Primary Primary

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 500,000 5.4 U 5.5 U 5.4 U
cis‐1,2‐Dichloroethene (ug/Kg) 500,000 5.4 U 5.5 U 5.4 U
Trichloroethene (ug/Kg) 200,000 5.4 U 5.5 U 5.4 U
Tetrachloroethene (ug/Kg) 150,000 5.4 U 5.5 U 5.4 U

Page 8 of 8



09‐02  (4‐6) SB‐09‐01  (10‐12)

Date 11/16/2009 11/16/2009 11/16/2009 11/17/2009 11/17/2009 11/17/2009

Table 3
Baldwin Place Mall Shopping Center

Soil Sampling ‐ 11/09
Soil Quality Control Samples

Blank ID VBLK01 VBLK02 VBLK02 VBLK03
Lab ID CB299 CB300 CB301 CB302
Date 11/16/2009 11/17/2009 11/18/2009 11/19/2009

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 5.0 U 5.0 U 5.0 U 5.0 U
cis‐1,2‐Dichloroethene (ug/Kg) 5.0 U 5.0 U 5.0 U 5.0 U
Trichloroethene (ug/Kg) 5.0 U 5.0 U 5.0 U 5.0 U
Tetrachloroethene (ug/Kg) 5.0 U 5.0 U 5.0 U 5.0 U

Sample ID SB‐
Blank ID VMSB MS MSD LCS050* MS MSD
Date 11/16/2009 11/16/2009 11/16/2009 11/17/2009 11/17/2009 11/17/2009

Spike (ug/Kg) 50 56 56 50 54 54
% Recovery 86% 93% 93% 98% 96% 113%

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 5.0 U 5.6 U 5.6 U 5.0 U 5.4 U 5.4 U
cis‐1,2‐Dichloroethene (ug/Kg) 5.0 U 5.6 U 5.6 U 5.0 U 5.4 U 5.4 U
Trichloroethene (ug/Kg) 43 52 52 49 52 61
Tetrachloroethene (ug/Kg) 5.0 U 5.6 U 5.6 U 5.0 U 5.4 U 5.4 U

For Matrix Spike Blanks, the QC % Recovery Limit Range is 71% ‐ 120%
For Matrix Spike Samples, the QC % Recovery Limit Range is 62% ‐ 137%

*Matrix Spike Blank mis‐labeled by analyst. Should be VMSB.



9‐05  (8‐10) SB‐09‐08  (8‐10)

For Matrix Spike Blanks the QC % Recovery Limit Range is 71% 120%

Table 3
Baldwin Place Mall Shopping Center

Soil Sampling ‐ 11/09
Soil Quality Control Samples

Sample ID SB‐0
Blank ID VMSB MS MSD VMSB MS MSD
Date 11/18/2009 11/18/2009 11/18/2009 11/19/2009 11/19/2009 11/19/2009

Spike (ug/Kg) 50 56 56 50 53 53
% Recovery 96% 111% 88% 88% 104% 119%

Constituent
trans‐1,2‐Dichloroethene (ug/Kg) 5.0 U 5.6 U 5.6 U 5.0 U 5.3 U 5.3 U
cis‐1,2‐Dichloroethene (ug/Kg) 5.0 U 5.6 U 5.6 U 5.0 U 5.3 U 5.3 U
Trichloroethene (ug/Kg) 48 62 49 44 55 63
Tetrachloroethene (ug/Kg) 5.0 U 5.6 U 5.6 U 5.0 U 5.3 U 5.3 U

For Matrix Spike Blanks the QC % Recovery Limit Range is 71% ‐ 120%      ,                 ‐ 
For Matrix Spike Samples, the QC % Recovery Limit Range is 62% ‐ 137%
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May�31,�2013�
�
Mr.��Carl�Hoffman�
NYSDEC�–�Central�Office�
625�Broadway�
Albany,�NY�12223�
�
RE:� Annual�Site�Media�Sampling�Summary�2012�2013�
� Baldwin�Place�Mall�
� 80�Route�6,�Baldwin�Place,�Westchester�County,�New�York�
� NYSDEC�Site�No.��360023��
�
Dear�Mr.��Hoffman:�
�
Aztech�Technologies,�Inc.��(Aztech)�has�prepared�the�following�correspondence�on�behalf�of�the�
New� York� State� Department� of� Environmental� Conservation� (NYSDEC)� to� summarize�
groundwater�and�soil�vapor�sampling�events�performed�at�the�above�referenced�site�on�March�
19�20�2012�and�January�17,�2013�respectively.��Site�events�include:�
�

� Groundwater�monitoring�well�gauging,�sampling�and�analysis�
� Groundwater�quality�field�parameters�
� Sub�slab�PID�screening�
� Sub�Slab�and�indoor�ambient�air�sampling�
� Discrete�depth�passive�diffusive�sampling�

�
Site�Description�
The�site� is�approximately�28�acres� in�size�and� lies�at� the� intersection�of�Route�6�and�Route�116�
(Tomahawk� Street).� � The� site� is� currently� occupied� by� a� multi�structure� shopping� plaza� and�
surrounding�parking�lots.��The�origin�of�contamination�was�the�release�of�chemical�solvents�used�at�
a�former�dry�cleaning�facility.� �That�dry�cleaner�was�located�in�the�original�shopping�plaza�which�
has�since�been�demolished.��The�contaminant�of�concern�is�Perchloroethylene�(PCE)�also�known�as�
Tetrachloroethylene.� �The�site� is�currently� listed�as�a�Class�2� (significant�threat�to�public�health).��
The� site� is� currently� maintained� by� the� NYSDEC� who� has� contracted� Aztech� to� conduct� all�
operations�and�maintenance�to�the�groundwater�pump�and�treatment�systems�as�well�as�conduct�
annual�groundwater�and�reporting.�
�
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Site�History�
Historically� the� site� was� an� operational� dry� cleaning� facility� from� 1979� through� 1991.� � The�
original�structure�that�sourced�the�contamination�no�longer�exists�and�has�been�replaced�by�a�
shopping� plaza.� � Following� the� closing� of� the� dry� cleaners,� Point� of� Entry� Treatment� (POET)�
systems�were�installed�at�nearby�private�residences�affected�by�the�contamination.���
�
A� Remedial� Investigation� (RI)�was� conducted� at� the� site� in� August� of� 1994� by� Vincent�Uhl�&�
Associates.� � A� Feasibility� Study� (FS)� was� completed� in� June� of� 1995� by� Lawler�Matusky� and�
Skelly.� �From�those�reports,�the�NYSDEC�issued�a�Record�of�Decision�(ROD)� in�1995�calling�for�
the�removal�of�contaminated�soils�from�the�site.��Excavation�took�place�in�1997�followed�by�the�
construction�of�a�source�area�groundwater�extraction�and�treatment�system�in�1998�(Plant�1).���
�
In�1999�a�water�distribution� system�was� constructed�on� site� to� supply�water� to� the�adjacent�
Meadow�Park�Road�Community�(Plant�2).��When�that�community�was�connected�to�the�public�
water� supply� in�November� of� 2001,� Plant� 2�was� kept� online� as� a� secondary� pump� and� treat�
system.� � Both� Plant� 1� and� Plant� 2� ran� on� site� treating� contaminated� groundwater� through�
granular�carbon�vessels�until�early�2011�when�Plant�2�was�shut�down�due�to�a�breakthrough�of�
contamination�identified�in�the�effluent�lab�analysis.�
�
Current�Site�Status�and�Objectives�
The� current� objectives� of� the� remedial� program� are� to� mitigate� the� site� contamination� and�
eventually�eliminate�the�need�for�the�groundwater�treatment�system.�
�
Aztech� currently� possessed� the� callout� to� provide� maintenance� and� upgrades� to� the� two�
treatment� systems,� collect�monthly� treatment� system� influent� and� effluent� samples,� change�
carbon� and� bag� filters,� and� perform� site�wide� media� sampling� according� to� the� site�
management�plan�(SMP).�
�
In�December�of�2011,�the�granular�carbon�vessels�in�Plant�2�were�emptied�and�cleaned.��Plant�1�
continues� to� extract� and� treat� groundwater� from� two� wells� located� within� the� approximate�
limits� of� the� source� area.� � The� combined� influent� sample� collected� from� those�was� found� to�
contain�4800�parts�per�billion�(ppb)�of�PCE�in�February�of�2013.���
�
Following�discussions�with�the�NYSDEC�in�the�spring�of�2012,�Aztech�agreed�to�perform�a�site�
wide�groundwater�sampling�event�to�determine�the�status�of�contamination�on�site�and�to�gain�
a�better�understanding�of� the�needs� to�upgrade�Plant�1� and/or�bring�Plant�2�back�online� for�
additional� treatment�capabilities.� �A� total�of� two� (2)�extraction�wells�and�14�monitoring�wells�
were�sampled�in�on�April�19�20,�2012.��Results�of�that�sampling�event�have�been�summarized�in�
the�following�sections.�
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The�NYSDOH�has�expressed�concern�of�indoor�air�contamination�through�the�structural�slabs�of�
surrounding�businesses.��A�review�of�the�SPM�prepared�by�a�previous�environmental�consultant�
indicated� sub�slab� and� ambient� indoor� air� samples� must� be� collected� from� businesses�
surrounding� the� known� spill� location� on� site� on� an� annual� basis.� � Documented� in� an� email�
written� on� July� 15,� 2008� by� Carl� Obermeyer�Assistant� Sanitary� Engineer� NYSDOH,� annual� air�
monitoring� is� to� occur� only� at� the�Home�Goods� store� adjacent� to� the� spill� location.� � Specific�
locations�of�these�samples�were�described�in�section�3.2�–�Sub�slab�Vapor�Sample�Location�of�
Chapter�3�of�the�site�work�plan.�
�
On� January� 17,� 2013� a� total� of� two� (2)� sub�slab,� two� (2)� ambient� air,� and� one� (1)� outdoor�
ambient�air�locations�were�targeted�for�annual�vapor�sampling.��Results�of�that�sampling�event�
have�been�summarized�in�the�following�sections.�
�
Monitoring�Well�Gauging,�Sampling�&�Analysis�
On�April�19th�and�20th,�16�wells�were�targeted�for�inspection,�gauging,�and�sampling.�Data�was�
collected�from�each�well� to�determine�the�depth�to�groundwater�and�other� field�parameters.�
Gauging� data� and� groundwater� quality� field� parameters� are� summarized� in� Table� 1.� � The�
average�depth�to�groundwater�was�found�to�be�10.07�feet�below�the�top�of�the�PVC�well�riser.�
�
Each�well�was�inspected�to�ensure�the�following�items�were�in�acceptable�condition;�well�label,�
casing� and� color� condition,� surrounding� vegetation� and� other� internal� and� external� items�
potentially�needing�maintenance.���
�
Pursuant� to� the� well� inspection,� when� possible,� a� minimum� of� three� (3)� well� volumes� was�
purged� from� each� monitoring� well� in� order� to� collect� representative� groundwater� samples.��
During� purging� activities,� purge� water� was� directed� into� a� multi�meter� flow�through� cell� to�
measure� groundwater� quality� field� parameters.� � Groundwater� quality� field� measurements�
collected�include:�dissolved�oxygen�(DO);�oxidation�reduction�potential�(ORP);�turbidity;�specific�
conductance�(SC);�temperature;�and�pH.��
�
The� samples� were� acidified� and� refrigerated� for� preservation,� and� delivered� under� a� proper�
chain�of�custody�to�Adirondack�Environmental�Laboratories,�Inc.�located�in�Albany,�New�York�on�
April�24,�2012.��Groundwater�samples�from�each�well�were�analyzed�for�Purgeable�Halocarbons�
using�EPA�method�E601.�
�
Groundwater�Analytical�Results�Summary�and�Discussion�
Groundwater� sample� analysis� identified� concentrations� of� Tetrachloroethene� (PCE),�
Trichloroethane� (TCE),� 1,1�Dichloroethene,� and� cis�1,2�Dichloroethene.� � According� to� the�
NYSDEC�CF�Section�703.5�Table�1�–�Water�Quality�Standards�Surfacewater�and�Groundwater�for�
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Class�GA�Waters,�the�maximum�allowable�concentration�for�each�of�these�three�compounds�is�
5.0� micrograms� per� liter� (μg/L).� � A� summary� of� the� laboratory� analysis� for� these� four� (4)�
identified�compounds�is�presented�in�Table�2.��Analytical�results�of�these�four�contaminants�are�
also�presented�on�the�groundwater�contour�map�(Figure�1).��Refer�to�the�complete�laboratory�
report�for�further�details�(Appendix�A).���
�
Elevated�concentrations�of�contaminants�were�identified�in�groundwater�to�the�south�and�west�
of�the�source�area�excavation.��PCE�concentrations�were�highest�in�wells�RW�2D�and�RW�12S�at�
7600�and�2800�μg/L�respectively.��The�highest�concentrations�identified�were�in�groundwater�at�
51.79�and�17.83� feet�below�the� top�of�well� casing� (TOC)� respectively.� �The�close�proximity�of�
these� two� wells� suggests� that� the� contamination� remains� high� in� shallow� and� deep�
groundwater.�
�
Concentrations� of� PCE� were� also� identified� at� 640� and� 25� μg/L� in� RW�1S� and� MW�5S�
respectively.��Concentrations�of�TCE�were�also�identified�in�wells�RW�1S,�MW�5S,�and�MW�7S�at�
19,�3.2,�and�9.0�μg/L�respectively.��Compounds�1,1�Dichloroethene�and�cis�1,2�Dichloroethene�
were� also� identified� in� groundwater� samples� at� concentrations� less� than� groundwater�
standards.��Concentrations�of�multiple�contaminants�identified�in�groundwater�surrounding�the�
source�excavation�suggest�that�residual�contamination�remains�on�site.�
�
Monitoring�wells�located�farther�than�50�feet�from�the�source�excavation�area�in�all�directions�
displayed�non�detect�concentrations�for�all�compounds�analyzed.�
�
On� February� 14th� 2013,� Aztech� technicians� deployed� passive� diffusion� groundwater� sampling�
bags�into�extraction�well�PW�1�at�depths�of�115,�70,�and�27�feet�below�the�top�of�casing�(TOC).��
On� that�day�groundwater�depth�was�22.8� feet�below�the�TOC.� �These�bags�were�set�at� three�
specific�depths�in�order�to�collect�a�discrete�sample�from�each�depth�of�the�water�column�along�
the� southeast� corner� of� the� site.� � These� samples� would� typically� be� unobtainable� or�
unrepresentative�due�to�the�high�volume�of�groundwater�to�be�purged�from�the�well�column.��
Samples�were�collected� from�the�site� following�one�month�of�diffusion� time�and�delivered� to�
Adirondack�Environmental�Laboratories�under�proper�chain�of�custody�for�analyzed�using�EPA�
method�601.�
�
Analytical� results� from� the� top,� middle,� and� bottom� of� the� water� column� identified� PCE�
concentration�of�3.5,�4.1,�and�4.7�micrograms�per�liter�respectively.�Concentrations�of�TCE�were�
identified�at�3.1,�6.0,�and�6.4�micrograms�per�liter�respectively.��
�
Presence� of� contamination� in� this� well� confirms� the� expansion� of� the� plume� towards� the�
southeast�corner�of�the�site�and�into�towards�the�adjacent�neighborhood.�
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Soil�Vapor�Sampling�&�Analysis�
On�January�17,�2013,�prior�to�collecting�sub�slab�soil�vapor�samples�from�two�(2)�pre�installed�
vapor�monitoring�ports�in�the�floor�of�the�Home�Goods�Store,�each�sample�port�was�purged�for�
three� (3)� to� five� (5)� minutes� using� a� hand�held� photo�ionization� detector� (PID)� capable� of�
measuring�total�volatile�organic�compounds�(VOCs)� in�parts�per�billion�(ppb).� �PID�readings�as�
well�as�initial�and�final�canister�pressures�were�also�recorded�(Table�3).���
�
Indoor�ambient�air�samples�were�also�collected�adjacent�to�the�two�(2)�sub�slab�samples.��One�
(1)� duplicate� indoor� air� and� one� (1)� outdoor� ambient� air� sample� were� collected� for� quality�
assurance�purposes.�
�
Canisters�were�attached�from�all�sample�ports�using�dedicated�Teflon�lined�tubing�and�stainless�
steel�Swagelok�fittings.��The�Teflon�lined�tubing�used�to�collect�samples�from�the�effluent�stacks�
was�purged�and�attached�to�the�canisters�using�the�same�materials�and�methods.��Each�6�liter�
canister�collected�samples�from�sub�slab�ports,�ambient�air,�and�the�SSDS�effluent�stacks�for�a�
duration�of�approximately�6�hours�as�outlined�in�the�site�work�plan.� �A�site�map�depicting�the�
locations�of�each�air�sample�and�monitoring�well�can�be�seen�in�Figure�1.�
�
The�vapor� canisters�were� capped�and�placed� in�boxes�and�delivered�under�a�proper� chain�of�
custody�and�were�received�by�Test�America�Laboratories,� Inc.� located� in�Nashville,�Tennessee�
on� January� 21,� 2013.� � Vapor� samples� were� analyzed� for� volatile� organic� compounds� using�
laboratory�analysis�method�TO�15.�
�
According� to� the�New�Your� State�Department�of�Health� (NYSDOH)�–�Guidance� for� Evaluating�
Soil� Vapor� Intrusion� in� the� State� of�New�York�October� 2006� (GESVI),� four� (4)� chemicals� have�
been�identified�for�use�in�two�(2)�respective�decision�matrices�to�determine�if�soil�mitigation�is�
needed.� � Those� volatile� chemicals� are� Carbon� Tetrachloride,� Tetrachloroethene� (PCE),� 1,1,1�
Tricholorethane� (1,1,1�TCA),� and� Trichloroethene� (TCE).� � Of� those� compounds,� 1,1,1�
Trichloroethane�was�the�only�one�not�identified�in�any�vapor�sample�collected�(Table�4).�
�
Each�of�the�three�chemicals�concentrations� identified�in�the�sub�slab�samples�were�compared�
to�concentrations�identified�in�their�respective�indoor�ambient�air�sample�using�the�appropriate�
decision�matrix� of� the� GESVI.� � According� to� each�matrix� comparison,� “No� Further� Action”� is�
needed�at�this�time.��
�
Conclusion�and�Recommendations�
Contamination� identified�during� this� site�wide� sampling�event� confirms� the�need� to� continue�
groundwater� treatment� of� the� plume.� � All� contamination� found� in� monitoring� wells� located�
south�of�the�source�area�also�suggest�that�the�contamination�may�be�flowing�deeper� into�the�
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groundwater�table�due�to�the�presumed�steeply�dipped�or�steeply�terraced�bedrock�identified�
in�previous�boring�logs.�
�
Without�additional�monitoring�wells�around�the�perimeter�of�the�plume�at�various�depths�it�is�
not�possible� to�determine� the�exact�extent�of� the�contamination.� �Currently�monitoring�wells�
are� located�directly�around�the�assumed�perimeter�of�the�plume�at�shallow�and�deep�depths.��
Currently,� there� are� no�monitoring�wells� located� between� 30� and� 130� feet� of� the� excavated�
plume.��Monitoring�wells�are�located�at�distances�of�approximately�125�and�200�feet�to�the�east�
and�west�respectively�and�approximately�450�and�550�feet�to�the�north�and�south�respectively.�
�
Aztech�suggests�the�installation�of�additional�monitoring�wells�with�multiple�discrete�screened�
depths� to� determine� contaminant� concentrations� horizontally� and� vertically� around� the�
suspected� plume.� � Each� of� these�wells�will� have� the� capability� of� being� sealed� off� at� various�
depths�so�each�discrete�depth�can�be�sampled�from�a�single�location.��
�
Aztech�recommends�soil�vapor�sampling�continues�in�accordance�with�the�current�SMP.��Vapor�
samples�will�be�analyzed�for�VOCs�using�method�TO�15�on�an�annual�basis.���
�
If� there� are� any� questions� or� comments� regarding� the� enclosed,� please� do� not� hesitate� to�
contact�Aztech�at�(518)�885�5383.�
�
�
Sincerely,�
�
AZTECH�TECHNOLOGIES,�INC.���

� � � �
�

Joseph�J�Sabanos�
Project�Manager�
�
Attachments:� � �
–�Tables�
–�Figures�
–�Appendix�A�Groundwater�Laboratory�Analytical�Report�
–�Appendix�B�Soil�Vapor�Laboratory�Analytical�Report�
�
�
�
�
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NYSDEC���Baldwin�Place�Mall���Annual�Site�Media�Sampling�Summary�2012�2013�
Table�1���Groundwater�Quality�Field�Parameters�

�� pH�
Temp�
(°C)�

Specific�
Conductivity�

(mS/cm)�

Dissolved�
Oxygen�
(mg/L)�

Turbidity�
(NTU)�

ORP�
(mV)�

Depth�
to�

Water�
(ft)�

Depth�
of�Well�

Ground�
Elev.�

RW�1S� Multi�meter�could�not�be�lowered�into�pumping�wells�w/controls�
RW�2D� Multi�meter�could�not�be�lowered�into�pumping�wells�w/controls�
MW�3D� 7.64� 16.79� 0.492� 4.32� 16.4� 112� 16.21� 57� 602.22�
MD�3DD� 8.27� 14.45� 0.978� 0� 157� �309� 14.8� 170� 602.22�
MW�7S� 5.48� 16.97� 7.83� 0� 31.9� 138� 13.45� 25� 602.07�
MW�7D� 9.16� 16.73� 0.983� 0� 55� �178� 14.45� 90� 602.18�
MW�9S� 6.03� 15.5� 5.17� 0� 6.5� 133� 8.74� 28.6� 596.21�
MW�9D� 3.46� 15.91� 3.22� 0� 85.1� 0� 10.52� 90.5� 595.99�
MW�2D� 11.87� 11.14� 0.616� 0� 10.7� �92� 11.71� 57� 601.66�
MW�2S� 6.75� 9.52� 0.454� 0� 29.8� �113� 4.6� 14� 601.53�
MW�8S� 7.17� 16.21� 32.1� 0� 85� �168� 6.77� 24� 618.28�
MW�10D� 9.55� 16.46� 3.37� 0� 79� �200� 14.41� 90� 600.52�
MW�5S� 7.04� 12.33� 0.984� 0� 8� 30� 9.11� 27� 603.36�
RW�12S� 7.31� 19.81� 0.829� 0.55� 181� 24� 16.83� 40� ��
MW�4S� 6.9� 14.04� 4.13� 0� 263� 124� 7.36� 24� 609.72�
MW�4D� 7.54� 15.56� �262� 0� >800� �264� 12.16� 90.5� 609.72�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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NYSDEC���Baldwin�Place�Mall���Annual�Site�Media�Sampling�Summary�2012�2013�
Table�2���Groundwater�Analytical�Results�(ug/L)�–�May�2012�

�� PCE� TCE� 1,1�Dichloroethene� cis�1,2�Dichloroethene�
RW�1S� 640� 19� 51� <1�
RW�2D� 7600� <100� <1� <1�
MW�3D� <1� <1� <1� <1�
MD�3DD� <1� <1� <1� <1�
MW�7S� <1� 9� <1� <1�
MW�7D� <1� <1� <1� <1�
MW�9S� 3.8� <1� <1� 1.4�
MW�9D� <1� <1� <1� <1�
MW�2D� <1� <1� <1� <1�
MW�2S� <1� <1� <1� <1�
MW�8S� <1� <1� <1� <1�
MW�10D� <1� <1� <1� <1�
MW�5S� 25� 3.2� <1� 1.8�
RW�12S� 2800� <100� <1� <1�
MW�4S� <1� <1� <1� <1�
MW�4D� <1� <1� <1� <1�
�
�
�
�
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�
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NYSDEC���Baldwin�Place�Mall���Annual�Site�Media�Sampling�Summary�2012�2013�
Table�3���Soil�Vapor�Field�Log�Summary�

Sample�ID�
Canister�
No.�

Regulator�
No.�

Duration�
(Hours)� Start� End�

PID�
(ppb)�

�� �� �� �� Date� Time�
Pressure�
(in�Hg)� Date�� Time�

Pressure�
(in�Hg)� �na�

360023�SS�03� 6636� K093� 5:54� 1/17/13� 10:47� �30� 1/17/13� 16:41� �7� 677�

360023�IA�03� 6371� K492� 5:49� 1/17/13� 10:47� �29� 1/17/13� 16:36� 0� na��

360023�SS�04� 4191� K379� 5:50� 1/17/13� 10:45� �30� 1/17/13� 16:35� �5� 225�

360023�IA�04� 1287� K432� 5:48� 1/17/13� 10:45� �30� 1/17/13� 13:33� �4� na��
360023�IA�
04A� 3513� K425� 5:47� 1/17/13� 10:45� �30� 1/17/13� 16:32� �7� na��

360023�OA�01� 128� K250� 6:00� 1/17/13� 10:58� �30� 1/17/13� 16:58� �7� �Na�

�
�
�
�
�
�
�
�
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NYSDEC���Baldwin�Place�Mall���Annual�Site�Media�Sampling�Summary�2012�2013�
Table�4���Soil�Vapor�Analysis�Summary�

�� Carbon�tetrachloride� Tetrachloroethene� 1,1,1�Trichloroethane� Trichloroethene�
360023�SS�03� ND 50 ND� 0.93
360023�IA�03� 0.079 0.15 ND� 0.043
360023�SS�04� ND 24�D ND� 0.25
360023�IA�04� 0.073 3.5 ND� ND

360023�IA�04A(DUP)� 0.061 3.2 ND� ND
360023�OA�01� 0.065 ND ND� ND

�
�
�
�
�
�
�
�
�
�
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NON-ROUTINE MAINTENANCE ACTIVITIES AND SITE LOGS 

 
 

• 12/18/97  First phase of development of RW-1S 
 

• 12/19/97 Second phase of development of RW-1S 
 

• 12/22/97 First phase of development of RW-2D 
 

• 12/23/97 Third phase of well RW-1S development, second phase of  
  development of RW-2D, and development of well MW-12S. 
 

• 4/14/98  System start-up, RW-1S not operational because of tear in  
  transducer cable. Only RW-2D was in operation. 
 

• 5/11/98 New transducer placed in RW-1S. Upon activation of RW-1S, 
  system immediately shut itself down as a result of high inlet 
  pressure to activated carbon system. Slime build up on coarse bag 
  filter caused tear in filter, releasing the debris to the next  
  downstream unit, which also tore. 
 

• 5/18/98 System down – 1 amp fuse blown. Fuse was replaced with a 2 amp 
  fuse.  
 

• 6/1/98  Water level in RW-2D pumped down, 19.5 gal of 5.25% sodium 
  hypochlorite poured into the borehole to disinfect the well of iron 
  bacteria. 
 

• 6/2/98  Pump and riser removed from the well, and the borehole and screen
  were mechanically cleaned with a steel brush; a clean pump was 
  then placed in the well. 
 

• 10/9/98  New bags filter installed after treatment of purge water.  
 

• 10/21/98 Pump RW-2D pulled – steel cable was replaced with stainless steel 
 

• 12/23/98  RW-1S goes down to approximately 10.26, pump does not shut off.
  Transducer cable detached from SS support cable. Reattached cable,
  working fine. 
 

• 1/6/99   New junction box installed on side of breaker panel. 
 

• 1/18/99 Unable to sample MW-12S, MW-5S, and MW-5D due to ice cover 
 



2 
 

• 3/31/99  Canister F07545 taken out of service, F07542 moved to primary 
  position. 
 

• 4/6/99  Polishing drum has slow leak – rim/lid area full of water to level of 
  rim. 
 

• 4/14/99  Leak at polishing drum repaired 
 

• 5/26/99 Low level alarm RW2D came on after wind slammed door shut 
  looked for and found loose wire connection to alarm module, 
  tightened, problem restored. 
 

• 7/13/99 Vandals have crushed and flattened right side of chain link fence 
 

• 8/18/99  System shut down, lead carbon drum leaking around 16” up from 
  bottom of drum. Drum appears to have rusted from the inside out. 
  Leaking drum taken out of service; new drum placed in polishing 
  position. Fence has been repaired. 
 

• 10/14/99 RW2D pump pulled for maintenance; pump screens clogged with 
  fine black silty material 
 

• 5/3/00  Non-routine visit for additional sampling; between carbon and final
  effluent 

 
• 5/22/00 All drums removed from service due to silt clogging from 

redevelopment of well 2D.  
 

• 5/31/00 All carbon taken off line 
 

• 7/24/00 RW-2D transducer installed 
 

• 12/12/00 Non-routine visit; RW-1S pump and transducer safety cabled 
  repaired. 
 

• 12/18/00 RW-1S off 12/4/00 – 12/12/00 
 

• 2/21/01 Non-routine visit for RCRA inspection 
 

• 4/4/01   Power shut off, transducer pulled and stored in building. 
 

• 4/9/01  System shut down due to construction of storm drain system. Piping
  and electrical have been serviced and are to be repaired.  
 

• 5/7/01  RW-2D valve clogged and almost closed, cleaned, working ok. 
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• 8/14/01 “Drought conditions” RW-2D does not seem to be holding settings 

  due to clogging, 
 

• 10/22/01 RW-1S high level light on, problem with pump rate 
 

• 10/30/01 RW-1S back on, working ok. Pump slows to a trickle and turned off. 
 

• 1/2/02   RW-1S transducer replaced and pump impeller changed. Bellows 
  replaced RW-2D, due to corrosion 
 

• 12/30/02 RW-1S shut down to allow carbon to dewater.  
 

• 7/8/03  Indication light on pump RW-2D burned-out.  Pressure in system is
  slightly higher than normal. 
 

• 7/21/03 High pressure warning light on – system off, water on floor. Pin 
  hole in primary carbon drum. High level alarm on pump RW-2D. 
  System shut down. 
 

• 9/29/03 RW-1S alarms and level set points changed – (low level to 6’ and 
  high level to 20’ / pump off 8’ and pump on 15’) 
 

• 10/13/03 RW-2D levels changed (9.6 to 9.1 and 15 to 14.1) 
 

• 10/28/03 Increased RW-2D pump rate to 1.5 gpm 
 

• 12/22/03  Water levels adjusted RW-1S (8-15 to 6-11) 
 

• 1/5/04  RW-1S shut down – not reaching low off setting (6’) 
 

• 1/19/04 RW-1S pump settings changed back (on – 15; off – 8) 
 

• 4/26/04  Drum 510632 (primary) found with numerous pin holes in sides - 
  water leaking onto floor. Drum F12108 moved to primary. 
 

• 10/11/04 RW-2D pump flow reduced – probably dirty impellers 
 

• 10/19/04 RW-2D impellers changed due to clogging 
 

• 10/25/04  System off pending delivery of fresh drum  
 

• 11/22/04 Drum replaced, system back on 
 

• 6/6/05  RW-2D shut down due to probable pump clogging or transducer 
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• 6/28/05 RW-2D transducer removed for replacement 

 
• 6/28/05 System shut down due to kink in polishing drum 

 
• 7/5/05  System restored after shut down due to leaking polishing drum 

 
• 8/23/05  RW-2D repaired – new transducer and bellows. RW-1S bellows 

  replaced. 
 

• 11/14/05 RW-2D valve clogged. Clog removed, all ok. 
 

• 3/9/06  System shut down – RW-2D on/off due to high inlet pressure switch 
 

• 4/17/06  Polishing drum leak at top nipple – all connections amended, did not
  help, possibly a problem with General Carbon drums. 
 

• 5/1/06  Leak at polishing drum stopped by itself 
 

• 9/18/06  RW-1S meter clogged, not logging flow. Meter cleaned – all ok. 
 

• 3/25/06 RW-2D pump impellers replaced 
 

• 5/30/07  System shut down due to leaking carbon drum top 
 

• 6/12/07 Drum top replaced, back in service 
 

• 4/28/08  Primary drum replaced with lid from fresh drum – leak would have 
  caused a plant shut down 
 

• 5/29/08 Leak at primary drum cover continues – will repair during rebed. 
 

• 6/9/08  Shut down due to worsening leak primary drum cover. Cover  
  repaired with epoxy. 
 

• 1/5/10   Replaced leaking section of RW-2D force main in well vault. 
  RW-2D total flow was low due to the leaking force main. 
 

• 3/30/10  Possible blockage in carbon units. 
 

• 5/26/10 System down due to high pressure alarm. Possible plugged effluent 
  line in Vessel 1. Both carbon vessels have leaks, need to replace. 
 

• 7/28/10  System down due to leaking carbon vessels and possible carbon 
  blockage. 
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• 8/2/2010 Well redevelopment was conducted and temporary carbon units 

  were installed, system back on line. 
 

• 12/20/10 System down and requires maintenance. 
 

• 1/26/11 System operating for routine sampling and maintenance activities 
 

• 8/30/11  Level transducer in RW-1S not operating properly. Maintenance 
  crew spent time troubleshooting system, and transducer was 
  ultimately reset. 
 

• 8/27/11 System not running at full capacity due to transducer error in 
extraction well RW-1S.  

 
• 11/17/11  RW-1S not pumping.  

 
• 11/22/11 RW-1S determined to be in operational condition 

 
• 1/11/12  RW-1S not running due to faulty depth to water level transducer.  

 
• 3/6/2012  Replacement of the depth to water level transducer control interface. 

  Pumping from extraction well resumed with typical flow into the 
  treatment system. 
 

• 2/7/13   RW-1S transducer not working properly. Removed the wires from 
  back and replaced. 

 
• 4/8/14   RW-1S not running due to transducer problems 
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