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SECTION 1 
 

INTRODUCTION 
In 1997, Levin Properties, LP entered into a Voluntary Cleanup Agreement (VCA) with 
the New York State Department of Environmental Conservation (NYSDEC) at the 
Pelham Plaza Shopping Center (herein after referred to as the Site).  The VCA was 
amended in June 1998 to include investigation of a former tire store at the Site, and an 
updated VCA was entered into between Levin and the NYSDEC in July 2002.  The Site 
is located almost entirely at 847 Pelham Parkway in Pelham Manor, New York, with the 
southeast portion of the property including the building occupied by New York City Off-
Track Betting (OTB) being located in the Bronx, New York (Figure 1).   

 
The Site formerly consisted of a manufactured gas plant (MGP) that was operated by 
various predecessors of Consolidated Edison of New York, Inc. (Con Edison) until 
approximately 1951.  A liquid petroleum-air gas production plant with petroleum off-
loading and storage facilities were operated at the Site by Con Edison until 1968.  The 
Site now consists of retail stores and surrounding parking areas.  The intended future use 
of the Site will continue to be for retail/commercial use (after remediation of the Site and 
redevelopment of the commercial building formerly occupied by Kmart).   
 
Site investigations were conducted by AKRF, Inc. in 1993 through 2003 to define the 
nature and extent of soil and groundwater contamination.  In 2004, Malcolm Pirnie 
evaluated the potential for soil vapor intrusion into structures that will remain after 
redevelopment.  Detailed descriptions of Site history, scope of previous site 
investigations, geology, hydrogeology, and nature and extent of contamination are 
provided in the NYSDEC-approved Phase I Site Investigation Report (June 2004) and the 
NYSDEC-approved Phase II Site Investigation Report (January 2005).   
  
A Remedial Action Work Plan (RAWP) was prepared by Malcolm Pirnie in September 
2005 and was subsequently approved by the NYSDEC in December 2005.  Pre-design 
investigation (PDI) activities were conducted at the Site between January and April 2006 
to facilitate preparation of the Remedial Design.  Based on the findings of the PDI, Con 
Edison, on behalf of itself and Levin Properties, requested the NYSDEC’s approval of 
certain limited modifications to the RAWP in a letter dated May 26, 2006 (Appendix A).  
The results of the PDI and subsequent constructability evaluations indicated that 
excavation of MGP source materials to the depth specified in the RAWP poses 
significant practical difficulties.  In a June 20, 2006 letter, the NYSDEC conditionally 
approved the RAWP modifications requested by Con Edison in their May 26, 2006 letter.  
The NYSDEC’s June 20, 2006 approval letter is provided as Appendix B.    
 
This RAWP Addendum provides the following information:  
 

• Section 1 – Provides an introduction and site background information; 
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• Section 2 - Presents the objectives and components of the NYSDEC-approved 
RAWP;  

 
• Section 3 – Presents a summary of the PDI activities and results;  

 
• Section 4 – Provides a summary of the RAWP constructability evaluations and 

conclusions; and  
 

• Section 5 - Presents the modifications to the RAWP.    
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SECTION 2 
 

SUMMARY OF RAWP OBJECTIVES AND COMPONENTS 
The objectives of the NYSDEC-approved RAWP for the Site are as follows: (1) to reduce 
or mitigate significant threat to public health or the environment related to the soil and 
groundwater contamination found at the Site,  (2) to implement post-remedial 
institutional controls that result in the long term protection of public health and the 
environment for the Site’s continued use for commercial/retail sales purposes; and (3) to 
ensure that required post-remedial construction engineering and institutional controls are 
maintained through a Site Management Plan.   
 
The remedial measures set forth in the RAWP to satisfy the above objectives include: 
 

• Removal of approximately 1,600 cubic yards (cy) of purifier wastes in the 
vicinity of the Mandee’s Building and removal of approximately 18,700 cy of 
grossly contaminated soils in the western portion of the Site through 
excavation and off-site disposal (approximately 35% of total excavated 
volume);  

 
• Prevention of dense non-aqueous phase liquid (DNAPL) migration into 

Eastchester Creek through the installation of a sheet pile barrier wall;  
 

• Active recovery of DNAPL via the installation of an engineered recovery 
system; 

 

• Hydraulic control of the Site through groundwater extraction and treatment;  
 

• Installation of a cap system over the entire site to prevent exposure to contaminated 
soil and limit the infiltration of precipitation; 

 

• Installation of sub-slab ventilation systems for the Mandee’s Building and 
former Kmart Building on the Site; and 

 
• Long-term operation, monitoring, and maintenance of the Site through the 

implementation of a Site Management Plan and imposition of an 
environmental easement reflecting the required institutional and engineering 
controls.   
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SECTION 3 
 

PRE-DESIGN INVESTIGATION RESULTS 
 
In accordance with the RAWP, a PDI was conducted at the Site to better delineate the 
vertical and horizontal extent of MGP source materials in the western portion of the Site, 
evaluate whether MGP source materials are present in the eastern portion of the site, and 
evaluate the dewatering needs for the required remedial excavation activities.  PDI field 
activities were conducted by Parsons between January and April 2006.  The results of the 
PDI activities for both the western and eastern portions of the Site are summarized below.  

3.1  WESTERN PORTION OF SITE 

3.1.1  Delineation of MGP Source Materials  
The PDI for the western portion of the Site included the installation of 9 additional test 
pits (named TP-51 through TP-63) and 17 additional soil borings (named SB-107 thru 
SB-127).  Subsurface conditions (e.g., depth of visual sheens and NAPL) encountered 
during the PDI and previous site investigations are summarized on Figure 2.  A detailed 
description of the PDI results for the western portion of the Site, as well as test pit and 
soil boring logs, are provided in Con Edison’s May 26, 2006 letter to NYSDEC 
(Appendix A).       

In general, MGP source materials were noted in several of the PDI locations.  In 
accordance with the RAWP, remedial excavations for MGP source materials will 
vertically extend below the water table generally to a depth of 20 feet, or deeper if 
deemed technically feasible or practicable by the Department. Excavation will generally 
extend horizontally until the excavation sidewalls are observed to be free of grossly 
contaminated soils and/or former MGP piping/structures have been removed to the extent 
technically feasible within the boundaries of the Site.  Based on the requirements 
stipulated in the RAWP, the area and volumes of excavation required in the western 
portion of the Site increased significantly based on the PDI findings as detailed below: 

Potential Excavation in Western Portion of Site RAWP 
Estimates 

Post-PDI 
Estimates 

% 
Increase 

Potential Excavation Area (sf) 57,000 234,000 310 

Potential Total Excavation Volume (cy) 51,600 111,100 115 

Potential Volume of Grossly Contaminated Soil 
Requiring Excavation (cy) 18,700 81,700 337 

As illustrated above, the excavation area and volumes of grossly contaminated soils in the 
western portion of the Site have more than tripled based on the PDI results.  In addition to 
the above increases, the PDI results indicate that approximately 60%, or 59,000 cy, of the 
soils requiring excavation on the western portion of the Site are located beneath the 
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groundwater table (approximately 6 feet below grade on average as observed during the 
PDI).  

3.1.2  Dewatering Tests 

To evaluate potential dewatering requirements during the remedial excavation activities, 
dewatering evaluations were conducted at four test pits (TP-8, TP-33, TP-51, and TP-52) 
in the western portion of the Site during the PDI.  The dewatering test activities and 
results are documented in a report attached to Con Edison’s May 26, 2006 letter to the 
NYSDEC (Appendix A).   

Pumping rates during the dewatering tests ranged from 58 gallons per minute (gpm) in to 
316 gpm in TP-33.  The pumping rates were sustained for one to two hours during the 
tests with drawdowns of only 0.35 feet to 0.7 feet observed.  None of the test pits were 
dewatered during the pumping tests and relatively high transmissivity values for the fill 
materials in the western portion of the Site were qualitatively estimated to range from 
4.3E+03 ft2/day to 9.6E+04 ft2/day in TP-33.     

3.2  EASTERN PORTION OF SITE 
The Department-approved PDI for the eastern portion of the Site included two test pits 
(TP-43, and TP-50) and 40 soil borings (named SB-128 thru SB-172).  The test pit and 
soil boring locations are shown on Figure 2.  The PDI results for the eastern portion of 
the site as well as the test pit and soil boring logs are presented in Con Edison’s May 26, 
2006 letter to the NYSDEC (Appendix A). 
 
NAPL was observed in several of the soil borings in the eastern portion of the Site.  In 
addition, odorous wood chip material consistent with MGP purifier waste was observed 
in seven of the soil borings.  The depths of NAPL and purifier waste observed during the 
PDI for the eastern portion of the Site are summarized on Figure 2.  In general, the PDI 
results indicate there is an area within the eastern portion of the Site where shallow 
NAPL is present starting at depths of less than 10 feet bgs.  This area also encompasses 
locations where purifier waste materials were observed at depths between 4 and 13.5 feet 
bgs NAPL encountered at other locations in the eastern portion of the Site outside of this 
area was generally encountered at depths greater than 14 feet bgs. 
  
Concrete barriers prohibited access to much of the eastern portion of the Site during 
previous site investigation activities.  Therefore, there was limited data when the RAWP 
was prepared and approved and it does not include excavation of soils in the eastern 
portion of the Site.  However, based on the PDI results and applying the same excavation 
requirements in the RAWP for the western portion of the Site, approximately 47,000 cy 
of additional soil would require excavation in the eastern portion of the Site to remove 
approximately 15,000 cy of grossly contaminated materials to a depth of 20 feet bgs.   
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3.3 GEOTECHNICAL BORINGS 
To facilitate the remedial design of a subsurface barrier wall and excavation support 
systems, geotechnical borings were completed in both the eastern and western portions of 
the site.   Borings GB-1 through GB-13 were advanced in the western portion of the Site  
along the approximate alignment of the subsurface barrier wall and borings GB-14 
through GB-17 were advanced in the eastern portion of the Site along the approximate 
perimeter of the anticipated excavation area.  The geotechnical boring locations are 
shown on Figure 2.  Borings logs are provided in Appendix C. 
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SECTION 4 
 

CONSTRUCTABILITY EVALUATIONS 
 
As presented in Section 3, the PDI activities provided the following new information 
affecting the remedial excavation component of the NYSDEC-approved RAWP: 
 

• The excavation area and volumes of grossly contaminated soils in the western 
portion of the Site more than tripled based on the PDI results.  In addition,  PDI 
results indicate that approximately 60% or 59,000 cy of the soils requiring 
excavation on the western portion of the Site are located beneath the groundwater 
table.   

• Pumping rates during the dewatering tests ranged from 58 to 316 gpm and only a 
nominal drawdown of 0.35 feet to 0.7 feet was observed.  Qualitative estimates of 
transmissivity values for the fill materials at the Site were relatively high (ranging 
from 4.3E+03 ft2/day to 9.6E+04 ft2/day).     

 
• Approximately 47,000 cy of soil would require excavation in the eastern portion 

of the Site to remove grossly contaminated materials to a depth of 20 feet bgs and 
achieve the remedial excavation requirements of the RAWP.   

 
To evaluate the impacts that the above PDI results would have on the implementation of 
remedial excavation as required in the RAWP, constructability evaluations were 
performed for both the western and eastern portions of the Site.  The results of the 
constructability evaluations were presented in Con Edison’s May 26, 2006 letter to the 
NYSDEC (Appendix A) and are summarized below. 

4.1  WESTERN PORTION OF SITE 

The PDI results indicated a significantly larger volume of soil than previously estimated 
would require excavation from beneath the water table to meet the requirements set forth 
in the RAWP.  Therefore, a constructability evaluation was performed to assess a 
reasonable excavation method.  The constructability evaluation assumed excavation 
depths of up to 20 feet bgs, groundwater table elevations consistent with those observed 
in during the PDI, and transmissivity values for the fill and underlying sand materials 
based on the PDI results.  As part of the constructability evaluation, four alternative 
construction scenarios were evaluated.  In each alternative, it was assumed that steel 
sheet piling would be used to form cell walls and that each cell would be dewatered 
separately, excavated, and backfilled.  However, the cell sizes, alignments, and/or 
excavation depths were varied.  Information documenting the constructability evaluation 
is provided in Appendix A. 
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Results from the constructability evaluation indicate that extensive excavation support 
and dewatering would be required to meet the excavation requirements in the RAWP for 
the western portion of the Site.  Additionally, the short term impacts associated with each 
excavation alternative were evaluated.  In general, achieving the excavation requirements 
in the RAWP (to the extent possible) presents significant health and safety concerns 
associated with: increased project duration and potential exposure to dust, vapors, and 
odors during soil excavation and construction water management; potential damage to 
nearby structures, facilities, and the environment resulting from the deeper excavations 
and the extensive dewatering; and potential safety-related issues resulting from the 
increased excavation areas, truck traffic, and loading activities.   
 
Based on the results of the constructability evaluation and comparison of the four 
alternatives, it was concluded that a uniform excavation depth of 10 feet bgs in the 
western portion of the Site would achieve the objectives of the RAWP while limiting the 
health and safety concerns.  The objectives of the RAWP would be through: (1) removal 
of a significant volume of grossly contaminated soils and groundwater; (2) installation of 
a permanent containment barrier; (3) hydraulic control with groundwater extraction and 
treatment; (4) installation of a Site-wide cap; (5) installation of sub-slab ventilation 
systems beneath two of the on-Site buildings; (6) long-term operation, maintenance, and 
monitoring of the engineering controls; and (7) imposition of institutional controls.  
While meeting the RAWP’s present excavation depth requirements for MGP source 
materials in the western portion of the Site might be feasible by employing extensive 
excavation support and construction dewatering methods; the time, cost, and short-term 
impacts associated with these efforts would result in minimal additional benefits.    

4.2  EASTERN PORTION OF SITE 
To evaluate the impacts of the PDI results for the eastern portion of the Site on the 
overall site remedy, an analysis was performed to assess the effectiveness of excavating 
impacted soils using the same requirements the RAWP imposes for the western portion 
of the Site (i.e., excavation to a depth of 20 feet bgs, or deeper if deemed feasible by the 
Department).  For comparison purposes, an alternative was also evaluated which included 
excavation to a depth of 14 feet bgs.  The 14-foot depth was selected based on the 
primary area of shallow NAPL and purifier waste encountered within the eastern portion 
of the Site during the PDI.  As mentioned previously, NAPL detected outside of this area 
in the eastern portion of the Site was generally encountered at depths greater than 14 feet 
bgs.    
        
Based on a comparative analysis of the two excavation alternatives (presented in 
Appendix A), excavating to a depth of 20 feet bgs in the eastern portion of the site would 
provide little, if any, incremental increase in protectiveness when compared to an 
excavation depth of 14 feet bgs. However, similar to the western portion of the Site, 
requiring the excavation of grossly contaminated soils to depths of 20 feet bgs or greater 
in the eastern portion of the Site would result in significant additional short term impacts 
during remediation including increased project duration and potential exposure;  
increased risk of potential structural damage to the nearby A.J. Wright store building and 
adjacent stores and facilities; increased potential for safety-related issues resulting from 
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the increased excavation areas, truck traffic, and loading activities; and increased 
disruption to the existing shopping plaza, store tenants, and public.    
 
Implementation of the Site remedy with a 14–foot excavation depth in the eastern portion 
of the Site will still achieve the objectives of the RAWP through: (1) the removal of a 
significant volume of grossly contaminated soils; (2) the installation of a permanent steel 
sheet pile barrier wall; (3) hydraulic control with groundwater extraction and treatment; 
(4) the installation of a site-wide cap; (5) the installation of sub-slab ventilation systems 
beneath two of the on-Site buildings; (6) the installation of a NAPL recovery system; (7) 
long-term operation, maintenance, and monitoring of the engineering controls; and (8) 
imposition of institutional controls.  In general, grossly contaminated soils remaining in 
the eastern portion of the Site will be at depths greater than 14 feet bgs and the potential 
risk associated with leaving these materials will be mitigated through the engineering and 
institutional control components of the RAWP.               
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SECTION 5 
  

RAWP MODIFICATIONS 
 
Based on the results of the constructability evaluations summarized in Section 4, the NYSDEC’s 
June 20, 2006 letter (provided in Appendix B), and subsequent communications with the 
NYSDEC, the following modifications to the RAWP will be implemented as part of the overall 
site remedy.  Details associated with the following modifications will be incorporated into the 
Remedial Design for the Site. 

5.1 WESTERN PORTION OF SITE 

5.1.1  Modified Excavation Limits 
 
As documented in Section 4 and Appendix A, there are significant practical difficulties 
associated with excavating soils to a depth of 20 feet bgs in the western portion of the Site as 
required in the RAWP.  In addition, there are significant increased short term impacts associated 
with the remedial excavation given the new information obtained during the PDI.  Therefore, a 
maximum, uniform excavation depth of 10 feet bgs has been established for MGP source 
materials located within the western portion of the Site.  The new anticipated excavation limits in 
the western portion of the Site are shown on Figure 3.  The horizontal extent of anticipated 
excavation has been modified to include only those data points where NAPL was observed at 
depths less than 10 feet bgs.  The actual horizontal extent of excavation will be determined in the 
field based on observations of site conditions.    

The horizontal extent of excavation may be limited by the presence of the permanent 
containment barrier described below.  Due to physical constraints (e.g., structural support 
limitations and the presence of tiebacks associated with the bulkhead portion of the permanent 
containment barrier along Eastchester Creek and the expected high tide water elevation) 
excavation to a depth of 10 feet bgs directly adjacent to the containment barrier may not be 
possible in all areas.  Excavation within 6 feet of the bulkhead will be to a maximum depth of 6 
feet regardless of the presence of impacted soil in that area due to the expected high tide water 
elevation.  The impact of source material remaining at depths of less than 10 feet bgs adjacent to 
the permanent containment barrier will be addressed through the DNAPL recovery 
system, treatment of groundwater extracted from within the barrier as part of the hydraulic 
control system, installation of a 2-foot clean soil layer and an impervious cover, and 
implementation of a Site Management Plan restricting subsurface activities.   
 
Excavation to a depth of 10 feet bgs within the permanent containment area will be conducted 
without the use of interior sheet pile or other low permeability barriers.  Excavations will be 
conducted with open slopes of approximately 1.5:1 depending upon soil conditions.  
Additionally, excavations will be dewatered sufficiently to facilitate dry excavation to a depth of 
10 feet bgs within the containment area.  This approach will allow visual observation of the 
excavation sidewalls.  If material meeting the removal criteria (grossly contaminated or other 
MGP source material) is observed within the sidewalls, the lateral extent of the excavation will 
continue.  
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5.1.2  Installation of Permanent Containment Barrier 
 
In addition to the revised excavation limits, a permanent, low permeability, vertical containment 
barrier will be installed in the western portion of the Site as stipulated in the NYSDEC’s June 20, 
2006 letter (Appendix B).  The approximate alignment of the barrier is shown on Figure 3.  The 
alignment has been selected to encompass the western portion of the Site to the maximum extent 
practicable.  The barrier will be installed to bedrock to isolate remaining impacted soils.  Details 
regarding the barrier construction will be determined during remedial design but may include 
steel sheet piling with sealant applied to non-welded joints, a cement/bentonite wall, or other 
construction adequate to meet the performance goals.  

5.2 EASTERN PORTION OF SITE 
As documented in Appendix A, applying the 20-foot depth remedial excavation requirement of 
the RAWP to the eastern portion of the Site will result in a significant excavation.  However, due 
to the depth of impacted soils in much of this area (greater than 14 feet bgs), a large volume of 
material that would require excavation is neither purifier waste nor grossly contaminated soil and 
there are significant short term impacts associated with a larger, deeper excavation in this area.  
Therefore, a uniform excavation depth of 14 feet bgs has been established for MGP source 
materials (including purifier waste) located within the eastern portion of the Site.  The 
excavation limits for remedial excavation in the eastern portion of the Site are shown on 
Figure 4.  It is anticipated that an excavation support system (e.g., steel sheeting) will be utilized 
during excavation in this area to minimize dewatering efforts and support the maximum 
anticipated extent of the excavation. 
 
If MGP source materials are observed at depths greater than 14 feet bgs during remedial 
excavation in the eastern portion of the Site and subsurface conditions facilitate safe and 
practical excavation to a deeper depth (i.e., a dry excavation bottom can be maintained), 
excavation will be extended to a maximum depth of 20 feet bgs to remove MGP source 
materials.  However, excavation beyond 14 feet bgs will be terminated if safety concerns are 
present or significant additional dewatering efforts are required (i.e., capabilities beyond that 
provided by the remedial contractor to achieve the minimum 14-foot excavation depth).  
 
A DNAPL recovery system will also be installed as part of the site remedy.  In accordance with 
the RAWP, existing recovery wells RW-6, RW-9, RW-10 and RW-11 were to be used in 
addition to the installation of four additional recovery wells.  However, due to the excavation 
that will be implemented in both the eastern and western portions of the Site, existing recovery 
wells RW-6, RW-9, RW-10 and RW-11 will be abandoned prior to excavation in this area.  A 
total of eight new DNAPL recovery wells will be installed (four each in the eastern and western 
portions of the Site).  The new recovery wells will be constructed to optimize potential DNAPL 
recovery (e.g., 6-inch diameter wells screened at varying depth intervals).  Details regarding the 
DNAPL recovery system and well construction will be determined during remedial design. 

5.3 BACKFILL AND CLEAN COVER SYSTEM 
In accordance with the RAWP, soil removed from the excavation areas that is neither grossly 
contaminated nor contains purifier waste may be segregated and re-used on Site for backfill at 
depths greater than two feet below the final grade.  Material to be brought onto the Site for use as 
backfill at depths below the top two feet will meet one of the following requirements:  
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• Originate from a soil borrow site that has been verified (through full TCL/TAL sampling) 

as having no analytes exceeding TAGM 4046 levels or local site background as 
determined by the procedure in NYSDEC Draft DER 10 (“Technical Guidance for Site 
Investigation and Remediation”);  

 
• Have documentation indicating its origin and qualification as “exempt fill” under 6 

NYCRR Part 360; or   
 

• Consist of recycled concrete aggregate (RCA) from a NYSDEC accepted source after 
submittal to NYSDEC and its approval of either the actual source of the pre-
processed material, or TAL metal and PCB analytical results for samples of the RCA.      

 
Following excavation and backfilling, a clean fill cover will be installed over the portions of the 
site not currently covered by structures.  The cover will consist of two feet of fill material 
meeting one of the following requirements:  
 

• Originate from a soil borrow site that has been verified (through full TCL/TAL sampling) 
as having no analytes exceeding TAGM 4046 levels or local site background as 
determined by the procedure in NYSDEC Draft DER 10; or  

 
• Consist of gravel or crushed stone from a certified virgin source having less than 10% 

materials passing through a size 200 sieve.    
 
All imported material will be free of debris, cinders, combustibles, wood, roots, and petroleum 
staining/odors.   
 
In areas of excavation, a warning barrier of colored fabric or mesh will be placed beneath the 
clean fill to alert site workers.  In areas that are not being excavated, the existing surface paving 
or landscaping features will be removed, the top two feet of existing soil removed and replaced 
by two feet of clean fill atop a colored warning barrier.  Then the existing surface features will be 
replaced, either paving or landscaping.  Replacement paving in areas of the Site other than the 
containment area will be to a thickness adequate for its use at the time of remediation.   
 
In addition to the 2-foot clean soil cover described above, an impervious cover (e.g., asphalt 
cover or an impermeable liner) will be installed and maintained within the containment area to 
minimize the infiltration of precipitation.  Details regarding the type of impervious cover will be 
included in the remedial design.     

5.4 HYDRAULIC CONTROL SYSTEM 
The installation of the permanent containment barrier in the western portion of the Site is 
anticipated to impact groundwater flow at the Site.  For this reason, the long term hydraulic 
control system will be modified to maintain an inward hydraulic gradient for the containment 
area and control the off-site migration of impacted groundwater upgradient of the containment 
barrier.  Modifications to the long term hydraulic control system include the relocation of 
hydraulic recovery wells within the containment area and the addition of hydraulic recovery 
wells upgradient of the containment barrier.   
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The Basis of Design (BOD) for the long-term hydraulic control system is provided as 
Appendix D.  The BOD presents the results of the hydraulic model used to determine extraction 
well locations and pumping rates, as well as preliminary information pertaining to the 
groundwater treatment process and system components.  The proposed locations of the hydraulic 
control system including the extraction wells, pipe trenches, and groundwater treatment building 
are shown on Figure 5. 

5.5 ENGINEERING AND INSTITUTIONAL CONTROLS 
In accordance with the RAWP, an Environmental Easement will be developed to establish and 
maintain engineering and institutional controls for the Site to limit the potential exposure to the 
public from residual contaminants.  The Environmental Easement will be approved by the 
NYSDEC, executed, and filed with the Westchester County Clerk for recording.  The following 
engineering controls will be established: 
 

• Maintenance of an impervious cover over the containment area in the western portion of 
the site; 

 
• Maintenance of a 2-foot clean soil cover throughout the site in areas not covered with 

buildings; 
 

• Operation and maintenance of a NAPL recovery system; 
 

• Operation and maintenance of a hydraulic control system consisting of groundwater 
extraction, treatment, and discharge; and 

 
• Operation and maintenance of sub-slab ventilation systems for the Mandee’s and Kmart 

buildings. 
 
The following institutional controls will be established: 
 

• The Environmental Easement will limit the Site to only commercial or industrial uses and 
tenants, and will prohibit use of the Site for residential purposes without the express 
written approval and consent of the NYSDEC.   

 
• The Environmental Easement will prohibit the use of the Site’s groundwater for potable 

and non-potable purposes to eliminate the groundwater ingestion/inhalation pathway.  
 

• A Site Management Plan (SMP) will be prepared and include provisions to control any 
future development, remediation, or maintenance activities requiring subsurface 
excavation of soil or extraction of groundwater.  The plan will assure compliance with 
Site-specific health and safety, community air monitoring, and operating monitoring and 
maintenance plans.   

 
• Annual certification that the engineering and institutional controls established for the Site 

remain in place, have not been altered without NYSDEC approval, and are functioning as 
intended. 
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Institutional controls for the Site will also include the following requirements pertaining to the 
permanent containment area as stipulated in the NYSDEC’s June 20, 2006 letter (Appendix B): 
 

• Installation of an under slab vapor barrier and an active vapor control system in any new 
commercial/industrial building constructed within the containment area. 

 
• NYSDEC notification prior to any construction activity within the containment area 

below the 10 foot depth.  Such a construction activity must be in compliance with all 
applicable Health and Safety Rules protecting workers and the public. 
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May 26, 2006 Letter from Con Edison to NYSDEC 

 
(electronic copy provided) 
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SECTION 1 
 

INTRODUCTION 

In accordance with the Remedial Action Work Plan (RAWP) prepared by Malcolm Pirnie in 
September 2005, a long-term hydraulic control system will be installed as part of the remedial 
action for the Pelham Plaza Site (the Site).  Groundwater will be extracted and treated from both 
within and upgradient of the permanent containment area located in the western portion of the 
Site to maintain an inward hydraulic gradient and prevent the off-site migration of impacted 
groundwater.  Recovered groundwater from the hydraulic control system will be treated and 
discharged directly to Eastchester Creek (also know as Hutchinson River) under approval of the 
NYSDEC.   

Parsons conducted a pilot test study in March of 2006 to evaluate the technical efficacy of 
the proposed treatment technologies and to obtain the data necessary for full-scale design of the 
long-term groundwater treatment system.  Previous studies performed by Malcolm Pirnie and the 
results of the pilot test indicate that granular activated carbon (GAC) is the appropriate treatment 
technology required to meet the anticipated discharge limits.  Pretreatment technologies will be 
necessary to protect the carbon from premature blinding and fouling due to the likely presence of 
at least trace quantities of non-aqueous phase liquid (NAPL).  Oil-water separation (OWS), 
lamella clarification, and organoclay adsorption have been identified as the pretreatment 
technologies that will be utilized to remove NAPL and iron to protect the GAC.   

This document presents the Basis of Design for the hydraulic control system and is intended 
to serve as a planning document before committing to the subsequent detailed design and 
implementation phases.  The following information has been included in the remaining sections 
of this Basis of Design: 

Section 2 Presents the Treatment Design Basis including existing site conditions, 
groundwater characteristics, anticipated discharge criteria, and other 
applicable data. 

Section 3  Presents the Treatment Process requirements. 

Section 4 Presents information regarding the treatment building, extraction and 
conveyance systems, and instrumentation and controls. 
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SECTION 2 
 

TREATMENT DESIGN BASIS  

This section includes relevant information pertaining to the existing site conditions which 
were used as the basis for the hydraulic control system process design. 

2.1  HISTORIC GROUNDWATER DATA 

Groundwater samples collected from monitoring wells in 2003 identified 51 potential 
compounds of concern [14 volatile organic compounds (VOCs), 18 semi-volatile organic 
compounds (SVOCs) and 19 inorganic compounds].  Parsons reviewed the available site 
groundwater data to derive theoretical influent conditions based on known groundwater quality 
and collection well drawdown influences.  Table 2.1 presents the estimated influent 
concentrations. 

2.2  PILOT TEST STUDY 

A pilot test study was conducted by Parsons in March of 2006 to further evaluate the 
technical efficacy of the identified treatment and pretreatment technologies and develop 
operational data to support the full-scale design of the hydraulic control system.  A secondary 
objective was to develop a better understanding of the nature of extracted groundwater at the Site 
under longer term recovery conditions.   

The pilot system was operated for a period of two weeks and processed a total groundwater 
volume of about 212,000 gallons.  Groundwater recovery rates were less than anticipated.  The 
initial recovery rate of 22 gallons per minute (gpm) deteriorated to approximately 8 gpm across 
the two-week period.  Organic contaminant concentrations were also less than anticipated.  Of 
the 114 volatile and semi-volatile organic compounds analyzed in the study, only 25 recorded 
any hits above their detection limits.  The pilot system was very effective at treating these 
organic constituents to non-detect levels. 

The following design considerations were the primary findings relevant to the design of the 
full-scale system. 

• Compounds Defining Breakthrough - Definitive carbon breakthrough was not 
observed in this study.  However, there were some hits for the BTEX compounds 
(benzene, toluene, ethylbenzene, and the xylene isomers) after 179,000 gallons had 
been processed.  All but one of these hits was below the analytical reporting limits, 
and as such represent J-qualified data.  They represent the best available data to 
define breakthrough and have been used for this purpose. 
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• Carbon Utilization Rate - Definitive carbon breakthrough was not observed in the 
pilot study.  All Method 8270 compounds (SVOCs) were removed to non-detect 
levels.  Method 8260 compounds (VOCs) were similarly removed to non-detect 
levels, although there were some J-qualified hits for the BTEX compounds following 
the first carbon tank.  The J-qualifed hits represented a conservative data set to 
define carbon breakthrough and were used for that purpose. 

The carbon utilization rate was calculated from the pilot data to be 4.2 pounds 
carbon per thousand gallons groundwater.  The treatment plant will be designed 
using this value and a safety margin of 1.2.  As such, the design carbon utilization 
rate will be 5.0 pounds per thousand gallons.  It should be noted that changes in 
extracted groundwater quality could yield either higher or lower long-term 
utilization rates.  Performance of the full-scale system should therefore be monitored 
to determine whether the pilot-derived value is still valid or if adjustments should be 
made. 

• Odor Control - It is recommended that all vessels with a free water surface in the 
full-scale system be actively vented to a central odor control system.  In addition, 
local extraction ducts should be provided around the bag filter to provide odor 
control during filter replacement.  It is recommended that the odor control system be 
comprised of vapor-phase activated carbon vessels suitable for the necessary 
ventilation rate. 

• NAPL Separation and Handling - Only trace quantities of free-phase NAPL were 
recovered in the pilot study.  As such, the findings of the pilot indicate that NAPL 
accumulation and handling with not be a robust requirement for that full-scale 
system.  It should be noted, however, that these findings are limited to the 
groundwater quality of RW-7 only.  The groundwater quality of the future extraction 
wells should be verified against these results prior to startup of the system. 

2.3  GROUNDWATER MODELING 

A three-dimensional groundwater flow model was used to evaluate the effects of the 
permanent containment wall on the groundwater flow conditions at the site.  This model was also 
used to determine the approximate location and flow rate of groundwater extraction wells 
required to keep groundwater from leaving the site.  The results of this evaluation are included in 
Attachment A. 

The groundwater modeling concluded that three new extraction wells located upgradient of 
the containment area will be required to prevent off-site migration of impacted groundwater.  
One extraction well will be located in the northern portion of the site and will pump at 2 gpm.  
Two extraction wells will be located at the south end of the site and will each pump at a rate of 
10 gpm.  Two extraction wells will also be located inside the containment area and pump at a 
rate of less than one gpm.  These extraction wells will be used for a combine total flow of 
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22 gpm (31,680 gallons per day).  The treatment plant will be designed using a peaking factor of 
1.4.  As such, the design peak flow rate will be 30-gpm. 

2.4 EFFLUENT CRITERIA 

The NYSDEC issued effluent criteria for the discharge from the hydraulic control system in 
a letter dated October 3, 2006 to Con Edison (Attachment B).  The effluent limits are shown in 
Table 2.1. 

Although no fouling problems occurred during the conduct of the pilot study, iron is 
expected to be present in the recovered groundwater at levels that are sometimes problematic due 
to the formation of nuisance precipitates.  Therefore, iron removal has been incorporated into the 
treatment process for this reason.   
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Table 2.1 
Estimated Influent Concentrations and Effluent Limits 

VOC
 Estimated Influent 

Concentrations1 (ug/L)
NYSDEC Discharge Limits 

(ug/L)2

Vinyl chloride 4.38 ---
Carbon disulfide 2.38 ---
Acetone 8.28 ---
Methylene Chloride 1.83 ---
1, 1-Dichloroethane 3.17 ---
cis-1,2-Dichloroethene 36.5 ---
Chloroform 1.60 ---
Benzene 373 5
Trichloroethene 44.9 ---
Toluene 559 5
Tetrachloroethene 1.63 ---
Ethylbenzene 435 5
Styrene 216 ---
Xylenes (Total) 982 5

SVOCs  Influent Concentration1 (ug/L)
NYSDEC Discharge Limits 

(ug/L)2

phenol 9.78 ---
1 3-dichlorobenzene 5.47 ---
Benzyl alcohol 12.2 ---
2-methylphenol 7.30 ---
4-methylphenol 12.2 ---
2 4-dimethylphenol 14.6 ---
Naphthalene 2679 10
2 4-dichlorophenol 12.2 ---
2-methylnaphthalene 233 10
Acenaphthylene 79.5 10
Acenaphthene 24.4 10
dibenzofuran 10.5 ---
Fluorene 11.2 10
Phenanthrene 18.1 10
Anthracene 12.6 ---
Carbazole 11.3 ---
Fluoranthene 9.78 ---
Pyrene 9.80 ---
Bis(2-ethylhexyl)phthalate 12.2 ---
Total PAHs 3185 Monitor

INORGANIC  Influent Concentration1 (ug/L)
NYSDEC Discharge Limits 

(ug/L)2

Aluminum 144 ---
Arsenic 5.66 ---
Barium 209 ---
Cadmium 0.92 ---
Calcium 94270 ---
Chromium 0.70 ---
Cobalt 7.22 ---
Copper 1.77 ---
Iron 29090 ---
Magnesium 58910 ---
Manganese 3795 ---
Nickel 9.82 140
Potassium 12480 ---
Silver 0.47 ---
Sodium 225600 ---
Vanadium 0.86 ---
Zinc 12.2 610
Total Cyanide 727 ---
Free/Available Cyanide --- 6.1
pH 7 to 8 s.u. 6 to 9 s.u.
Oil and Grease 11.7 mg/L 15 mg/L
Total Suspended Solids < 5 mg/L 20 mg/L

Table Notes:

1 - Influent concentration was estimate based on the concentrations received from the 3 wel
     located outside the barrier wall.  The concentrations was weighted between the 3 wells
     (2 gpm, 10 gpm, 10 gpm) of total influent flow rate of 22 gallons per minute.  Oil & Grease
     TSS values are derived solely from RW-7 data obtained during the pilot study.
2 - Issued October 3, 2006 to Con Edison  
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SECTION 3 
 

TREATMENT PROCESS 

3.1  PROCESS DESCRIPTION 

The primary unit operation for treatment of site groundwater will be granular activated 
carbon (GAC) adsorption.  This technology proved effective during the pilot study for treating 
both VOCs and SVOCs.  The overall hydraulic control system will consist of the following 
major components: 

• Groundwater extraction and conveyance; 
• Gravity oil-water separation; 
• Reaction, flocculation, and lamella clarification; 
• Sludge storage; 
• Bag filter system; 
• Organoclay adsorption; 
• GAC adsorption; 
• Bag filter system; 
• Effluent holding and discharge; and 
• Odor control system. 

A process flow diagram (PFD) for the system is presented in Figure 3.1.  Each of the major 
system components are discussed in the following sections. 

As shown on Figure 3.1, the major process components (OWS, lamella clarifier, organoclay, 
and GAC) consist of a single treatment train with redundancy provided for bag filter units and 
mechanical equipment (i.e., pumps).  The single unit set-up will necessitate the temporary 
shutdown of the system for maintenance on the major process components including repairs, 
cleaning, and media change out.  In addition, no permanent installed backup power is proposed 
for the treatment system resulting in a temporary shutdown during a power outage.  

To assess the impacts of a temporary shutdown on hydraulic control at the Site, additional 
runs of the groundwater flow model were performed to evaluate potential groundwater 
mounding upgradient of the containment barrier and the effect on the groundwater extraction 
capture zones.  A transient simulation indicated that groundwater levels would rise by as much 
as two feet within a day of well shutdown.  However, the groundwater elevation would be only 
one foot above the current average groundwater elevations due to the draw-down occurring 
during extraction.  Groundwater depths observed along the upgradient side of the proposed 
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containment barrier are generally greater than 5 feet bgs.  Therefore, mounding is not anticipated 
to be an issue during a temporary system shutdown. 

Modeling indicated that the groundwater extraction capture zones would dissipate within a 
few hours after system shutdown.  However, because of the large capture zones and slow 
groundwater travel rates at the Site, it is anticipated it would take at least nine months before 
contamination at the location of the groundwater extraction wells would migrate beyond the 
capture zone of the wells using conservative estimates of hydraulic conductivity.  Based on this 
evaluation, it was determined that no significant loss of impacted groundwater from the Site will 
occur during a short-term shutdown of the system.    

3.2  PROCESS SYSTEMS 

This section discusses the main process components.  A site layout showing the location of 
the groundwater treatment building, conveyance systems, and discharge are shown on Figure 
3.2.  A general arrangement that depicts the system layout within the treatment building is 
presented in Figure 3.3.  A major equipment list detailing the preliminary sizing of these 
components is presented in Table 3.1. 

3.2.1  Oil-Water Separators 

A single gravity oil-water separator with API421 coalescing media will be used as a 
pretreatment technology.  Accumulated NAPL will be skimmed (LNAPL) or drained (DNAPL) 
into drums or the on-site DNAPL storage tank and eventually disposed of off site.  The oil-water 
separator will be sized to handle the peak design flow.  The oil-water separator will be equipped 
with high level sensors to signal high oil levels to the supervisory-control-and-data-acquisition 
(SCADA) system.  An integral effluent clearwell will be included with the separator. 

3.2.2  Influent Wetwell 

Groundwater from the oil-water separators will flow to the influent wetwell.  The influent 
wetwell will be a 1,000-gallon rectangular stainless steel tank with dimensions of 4.5-feet by 
4.5-feet by 7.0-feet depth.  The wetwell will be equipped with duplex drywell pumps that will 
convey groundwater to the pre-clay bag filters.  The wetwell will provide sufficient residence 
time to facilitate groundwater aeration and commensurate iron oxidation and precipitation.  
Mixing will be provided in the influent wetwell to maintain any solids that have formed in 
suspension. 

3.2.3  Lamella Clarifier and Sludge Storage 

A lamella clarifier will be provided to facilitate the removal of solids and iron particulates 
prior to the bag filters.  The clarifier will contain two integral rapid mix zones and one 
flocculation zone as well as sludge thickening zones.  Sludge will automatically be pumped to 
the 2,000-gallon sludge storage tank under a high level condition.  The rapid mix zones will be 
equipped with chemical addition systems.  Since iron removal was not included in the pilot test 
program, it is not known at this point whether chemical addition will be necessary.  If needed, it 
is likely that the chemical addition system will consist of flocculating aids and possibly control. 
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3.2.4  Intermediate Wetwell 

Effluent from the clarifer will be directed by gravity to the intermediate wetwell.  The 
intermediate wetwell will be sized to allow proper pump cycling under peak flow to convey 
groundwater forward to the remainder of the process train.  It will be a rectangular stainless steel 
tank with a total capacity of 600 gallons.  Nominal dimensions will be 4.0-feet by 4.0-feet by 
5.0-feet depth. 

3.2.5  Pre-Clay Bag Filters 

A system of four bag filters will be provided following the separators.  The bag filters will 
be arranged in parallel and will be equipped with 10-micron filter socks.  Each filter will have a 
diameter of approximately 1-foot and will have a nominal flow capacity of at least 50-gpm.  The 
filters will be intentionally oversized to minimize maintenance activities associated with bag 
replacement.  Spent filter bags will be drummed for off-site disposal. 

3.2.6  Adsorption Tanks 

Groundwater will flow from the bag filters to the adsorption train consisting of four tanks in 
series.  The first two tanks will contain organoclay.  The last two tanks will contain GAC.  To 
simplify replacement of spent media, piping between the organoclay tanks will be manifolded to 
allow either organoclay tank position to serve as the lead tank.  Similar manifolding will be 
provided between the GAC tanks to allow either of the two tanks to serve in the primary or 
secondary position. 

3.2.6.1  Organoclay Tanks 

Each organoclay tank will have a diameter of 6-feet and hold 6,000 pounds of organoclay.  
The primary function of the organoclay will be to protect the downstream activated carbon from 
possible slugs of NAPL that might be captured in the groundwater extraction system.  Based on 
the pilot study data, some ancillary removal of hydrocarbons can also be expected to occur in the 
tanks.  Spent organoclay will be replaced by temporarily shutting the system down, removing the 
spent media from the vessel and replacing it with fresh organoclay. 

3.2.6.2  GAC Tanks 

Each GAC tank will have a diameter of 6-feet and hold 6,000 pounds of carbon.  As 
demonstrated in the pilot study, the GAC will serve to remove VOC and SVOC hydrocarbons to 
non-detect levels.  Interconnecting piping and valving within the GAC treatment train will allow 
operation of each GAC vessel in the lead or lag position.  Spent carbon will be replaced by 
temporarily shutting the system down, removing the spent media from the vessel, and replacing 
it with fresh carbon. 

3.2.7  Post-Carbon Bag Filters 

A bank of four bag filters will be provided after the GAC tanks.  The filters will be arranged 
in parallel and be equipped with 10-micron filter socks.  The purpose of the post-carbon filters 
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will be to capture media particles that escape the adsorbent tanks and prevent them from being 
discharged.  The post-carbon bag filters will be the same size with the same capacity as the pre-
clay bag filters.  Spent filter bags will be drummed for off-site disposal. 

3.2.8  Effluent Wetwell 

Effluent from the GAC treatment train will be directed to the effluent wetwell.  The effluent 
wetwell will be sized to allow proper pump cycling under peak flow.  It will be a rectangular 
stainless steel tank with a total capacity of 600 gallons.  Nominal dimensions will be 4.0-feet by 
4.0-feet by 5.0-feet depth. 

3.2.9  Odor Control 

The treatment system will be equipped with a centralized odor control system for tanks with 
an open water surface.  The system will consist of a hard-piped ventilation system to two, 
parallel vapor-phase activated carbon vessels.  Ventilation will be provided by duplex blowers.  
The following vessels will be hard-piped to the odor control system:  oil-water separators, 
influent wetwell, and the effluent clearwell.  In addition, flexible ventilation ducts will be 
provided in the bag filter area to control odors during filter replacement activities. 

3.3  OPERATIONAL PHILOSOPHY 

3.3.1  Run Time and Up Time 

The treatment plant will designed for continuous operation and run time, with the exception 
of periodic maintenance activities (e.g., the replacement of spent clay or carbon).  Shelf spares 
will be maintained for the mechanical systems such as the well pumps, process pumps, and odor 
control blowers to minimize downtime associated with equipment repairs. 

The system up time will depend on the up time of the electrical utility.  Backup power 
generation capabilities are not planned for the system, and as such, a power failure will shut 
down the system.  During a power failure, the well pumps will no longer be able to extract 
groundwater.  Battery pack emergency lights and battery UPS for process controls will be 
provided.  In the case of long term power outages it is proposed to include a manual transfer 
switch with an external plug for connection of a mobile generator. 

3.3.2  Maintenance 

The treatment plant will be designed so that it can operate largely unmanned.  It is expected 
that the site will only be visited for maintenance and inspection activities.  Maintenance and 
inspection will primarily consist of spent filter bag replacement, spent organoclay and carbon 
media exchange, and maintenance on the mechanical systems (e.g., pumps and blowers).  The 
schedule for filter bag maintenance is expected to be weekly, but will depend on the rate of 
pressure drop accumulation in the filters.  The maintenance and replacement schedule for the 
organoclay and activated carbon is anticipated to be bimonthly, but will depend on the full-scale 
media utilization rate.  The maintenance schedule for the oil-water separator and lamella clarifier 
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is expected to be quarterly, but this may be adjusted based on operating experience.  The 
maintenance schedule for mechanical systems will be based on the manufacturer’s suggestions, 
but is expected to be no more frequent than biweekly for any system.  Groundwater extraction 
wells will be inspected monthly to assess the integrity of the wells/pumps and potential NAPL 
accumulation in the wells.  

3.3.3  System Monitoring 

The system will be equipped with a continuous monitoring system that will be tied into a 
system-wide SCADA system.  The SCADA system will report locally in the treatment building 
office and will also report remotely through the internet.   
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Table 3.1 
Major Equipment List 

Equipment Design Basis Count Capacity Details

Oil-Water Separator 1. Separate DNAPL and LNAPL that 1.  One (1) unit. 1. 50-gpm capacity each. 1.  Epoxy-coat steel contruction.
   might be captured in groundwater 2.  Vapor-tight construction.
   extraction system. 3.  9.0-ft x 3.0-ft x 3.0-ft height.

Influent Wetwell 1. Provide proper cycle times for effluent 1.  One (1) unit. 1. 750-gal working capacity 1. 304SS construction.
    discharge. 2. 1,000-gal total capacity 2. 4.5-ft x 4.5-ft x 7.0-ft height.
2. Provide residence for iron oxidation
    and precipitation.

Clarifier 1. Provide chemical addition and 1.  One (1) unit. 1.  30-gpm 1.  Lamella zone: 1600 gal
    flocculation capacilities. 2.  Mix zones:  330 gal (2)
2. Clarify suspended solids using lamella 3.  Floc zones: 130 gal
    technology. 4.  Thicken zone:  400 gal (2)
3.  Provide integral sludge thickening and
     storage.

Sludge Tank 1.  Hold at least 10-day sludge volume. 1.  One (1) unit. 1.  2000-gal total 1.  Vertical, 6-ft dia., sloped
     decant arms.

Intermediate Wetwell 1. Provide proper cycle times for effluent 1.  One (1) unit. 1. 450-gal working capacity 1. 304SS construction.
    discharge. 2. 600-gal total capacity 2. 4.0-ft x 4.0-ft x 5.0-ft height.

Pre-Clay Bag Filters 1. Capture groundwater suspended solids 1. Four (4) in parallel. 1. 50-gpm capacity each. 1.  1-foot diameter.
    that might otherwise be captured in 2.  Fiberglass pressure vessel.
    adsorber tanks and lead to premature
    problematic head loss.

Organoclay Tanks 1.  Protect GAC tanks from NAPL slugs. 1.  Two (2) units in 1. 30-gpm min capacity each. 1.  6-ft diameter
2.  Ancillary hydrocarbon removal.      series. 2. 6,000-lbs carbon each. 2.  Epoxy-coated carbon steel

GAC Tanks 1.  Two (2) units in 1. 30-gpm min capacity each. 1.  6-ft diameter
     series. 2. 6,000-lbs carbon each. 2.  Epoxy-coated carbon steel

Post-Clay Bag Filters 1. Capture organoclay and GAC fines 1. Four (4) in parallel. 1. 50-gpm capacity each. 1.  1-foot diameter.
    that might be washed from the
    adsorber tanks.

Effluent Clearwell 1. Provide proper cycle times for effluent 1.  One (1) unit. 1. 450-gal working capacity 1. 304SS construction.
    discharge. 2. 600-gal total capacity 2. 4.0-ft x 4.0-ft x 5.0-ft height.

Odor Control 1. Control odors from separator, 1.  Two (2) in parallel 1.  200-lbs carbon each 1.  Epoxy-coat steel contruction.
    wetwells, bag filter area, and NAPL 2.  250-scfm each
    tank.
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SECTION 4 
 

TREATMENT BUILDING, EXTRACTION AND CONVEYANCE 
SYSTEMS, AND INSTRUMENTATION AND CONTROLS 

4.1  TREATMENT BUILDING 

4.1.1  Building  Location 

All mechanical components other than the well pumps will be housed in the new treatment 
building with dimensions of 40-feet by 80-feet.  As shown in Figure 3.2, the building location is 
at the west side of the Pelham Plaza Shopping Center Property between the A.J. Wright building 
and southern boundary of the proposed containment wall.  This location is partially within the 
100-year floodplain limit.  The finished floor elevation will be set to be two-feet above the 100-
year base flood elevation in accordance with New York State requirements. 

4.1.2 Building Dimensions and Construction 
1. The building measures approximately 80’-0” by 40’-0” in plan dimensions. The one 

story structure, with an eave height of 19’-0”, will house the wastewater treatment 
system for the Pelham Site described in Section 4.0.  The building will include a 
Control/Meeting Room, Storage Closet, MCC/Instrumentation Room, Building 
Mechanical Room, Sound Attenuated Mechanical Room, NAPL Recovery Tank Room 
and Process Equipment Room. 

2. The building will consist of pre-engineered steel components.  The exterior walls will 
have a brick façade to match the surrounding buildings.  The roof will be constructed of 
pre-manufactured roof trusses bearing on the steel walls with steel roof deck.  The roof 
shall maintain a slope of ¼” per foot.   

3. The building slab will be a 6-inch reinforced concrete slab on grade over 4” granular fill.  
A six mil PVC vapor barrier shall be placed beneath the granular fill.  The building walls 
will be supported on continuous spread footings to a depth of 3’-6”.  All foundation 
preparation will be inspected by a qualified geotechnical engineer prior to placing 
concrete. 

Concrete foundation pads will be provided for equipment to allow for easy access and 
maintenance of the equipment and process areas. 

4.1.3 Building Layout 

The treatment building will have the following three general areas: 

• General administration area which will include office and building mechanical areas; 

• Process area including the process mechanical room and drum/chemical storage; and 
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• NAPL recovery tank room. 

The layout and location of these areas are shown on Figure 3.3.  In addition to the main 
building areas, there will be a ventilation system dedicated to odor control for key process vessel 
and process areas. 

4.1.4 Utilities and Security 

Anticipated plumbing fixtures are a service sink with hot and cold water, eye-wash-safety 
shower, floor drains, and hose connections.  The sink and floor drains will be piped to the 
influent wet well through means of a below-grade 2,000-gal sump. 

A preliminary estimate of the connected electrical loads has indicated that a 225A, 480 volt, 
3-phase, 4-wire service will be required.  A 208/120 volt panel will be located in the electrical 
room to power receptacles, instruments and small equipment loads.  No permanent installed 
backup power is proposed for the groundwater treatment system.  Battery pack emergency lights 
and battery UPS for process controls will be provided.  In the case of long term power outages it 
is proposed to include a manual transfer switch with an external plug for connection of a mobile 
generator.  Power for the Kmart building sub-slab depressurization system will also be provided 
from this building. 

There are areas in the recovery and treatment processes that will need to be Classified as 
hazardous atmospheres in accordance with the NFPA 70 - National Electrical Code and NFPA 
30 – Flammable Liquids Code.  Equipment grounding will be in accordance with the National 
Electrical Code.  Individual ground conductors will be specified for every power circuit.  
Additional grounding measures will be incorporated for the NAPL recovery tank in accordance 
with NFPA 77 – Recommended Practice for Static Electricity. 

A telephone line will be installed underground to the groundwater treatment building.  A 
phone extension in the office and connection for an auto dialer will be provided. 

Door switches and motion detectors will be utilized to indicate intrusion.  Security key pads 
for access codes will be located by the primary entrance.  Intrusion alarms will be monitored by 
the auto dialer and the proper agencies will be notified upon activation. 

4.2  GROUNDWATER EXTRACTION SYSTEM   

Five extraction wells will be used to provide hydraulic control at the site.  These wells have 
been assigned identifiers GEW-1, GEW-2, GEW-3, GEW-4, and GEW-5.  GEW-1 and GEW-2 
will have extraction rates of 10-gpm.  GEW-3 will have an extraction rate of 2-gpm.  The 
combined extraction rate of GEW-4 and GEW-5 will be less than 1-gpm.  The preliminary 
location of these wells is shown on the overall site layout, which was presented in the previous 
section as Figure 3.2. 

To the extent possible, groundwater extraction wells will be placed in areas where 
significant NAPL has not been encountered during previous investigations.  However, if NAPL 
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is present at the well location, the NAPL interval will not be screened to minimize the potential 
for pumping NAPL from these wells.  Because of the groundwater conditions at the site, 
extraction wells will be constructed of either fiberglass or carbon steel and will have a minimum 
well diameter of six inches. 

Electric pumps will be used in the extraction wells.  These pumps are designed to operate 
based on well level controls.  The pumps will have an intake located within the water column to 
limit NAPL extraction.  Each pump will have a maximum capacity of 13-gpm.  Pump operating 
times will vary to meet the modeled extraction rates.   

4.3  CONVEYANCE SYSTEM   

One-inch diameter PVC piping will be used to convey extracted groundwater to the 
treatment plant building.  Concrete pipe trenches will be installed to house the conveyance 
piping.  The trenches will have a cross-section of two-feet by two-feet and will be equipped with 
concrete covers.  Concrete covers will be used instead of the typical metal covers due to the 
prevalence of metal theft (for salvage) that occurs in the area.  The conveyance piping will be 
equipped with heat tracing.  The preliminary layout of the pipe trench network is shown in the 
site layout (see Figure 3.2). 

4.4  DISCHARGE OUTFALL   

Effluent discharge will be via a 2-inch PVC pipe routed within the trench to the discharge 
location in Eastchester Creek.  The pipe will transition to a steel pipe outside of the trench and 
penetrate the barrier wall above the Eastchester Creek low tide elevation.  It will elbow down to 
below the low tide level and will terminate 12-inches above the Creek bottom.  Discharge 
velocities will be dampened by capping the steel pipe with a 2-inch tee that will be positioned 
longitudinally within the Creek.  Discharge velocities at the ends are expected to be 
approximately 2.2 feet per second. 

4.5  INSTRUMENTATION AND CONTROLS 

The control system will be based on a local PLC (programmable process controller) with 
colored, touch screen HMI (human-machine interface) terminal.  The PLC will control the on-
off, lead-lag and sequence of the influent pumps, effluent pumps and vapor recovery blowers.  
The PLC control system will monitor tank levels in the NAPL recovery tank, and influent and 
effluent wet wells.  Line pressure will be monitored at the influent pumps discharge and before 
and after the liquid phase GAC.  An air flow switch will monitor the inlet to the vapor blowers 
and a pressure switch will indicate low pressure on the wells pneumatic supply line.  In addition 
to the hydraulic control system, the PLC will also integrate controls associated with the NAPL 
recovery system and Kmart building sub-slab depressurization system.    

Remote monitoring of the PLC will be provided with a modem for web access via the 
internet.  Authorized addresses will be able to connect to the PLC and monitor the levels, 



DRAFT 

PARSONS  

P:\ConEd\442099 - Pelham\RAWP Modification\Final Draft\Appendix D\AppendixD 10-13-06.doc 
November 2, 2006 

4-4 

pressures and alarms.  The PLC will also be able to send E-mail account notifications of alarms 
and events. 

As a backup to the web notification system an auto dialer will be provided that will contact a 
number of phone numbers and pagers on critical alarms. 
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TECHNICAL 
M E M O R A N D U M 

August 7, 2006 

To: Megan Miller 

From: Stephen Rossello 

Subject: Con Edison Pelham Plaza Hydraulic Control Evaluation 
 

Introduction and Conclusions Summary 
 
A three-dimensional groundwater flow model, based upon a MODFLOW model developed by 
Malcolm Pirnie, was used to evaluate the effects of a barrier wall on groundwater flow to and 
from the site.  The model was then used to select extraction well locations and the pumping rates 
needed to prevent site groundwater outside the wall from leaving the site.  The conclusions of 
these evaluations are summarized as follows: 

• Groundwater extraction rates of less than one gpm would be needed to maintain an 
inward hydraulic gradient if negligible leakage through the wall and cap are 
assumed.  Groundwater control would be achieved in approximately nine months.  
However, accelerated groundwater extraction rates of approximately three gpm for 
three to six months would reduce the time required to achieve control. 

• If leakage through open areas of 1% and 5% of the barrier wall are assumed, then 
groundwater extraction rates of approximately two and three gpm respectively would 
be required to maintain an inward hydraulic gradient.  Accelerated groundwater 
extraction rates of approximately six gpm for three to six months would reduce the 
time required to achieve control. 

• Although the extraction rates are low, in order to demonstrate hydraulic control 
within the barrier wall, it is recommended that three extraction wells be installed 
within the wall. The optimal locations for the extraction wells within the barrier wall 
are on the downgradient (i.e., adjacent to Eastchester Creek) side of the contained 
area.   

• Without exterior groundwater control, groundwater outside the wall will flow 
primarily towards the southwest and eventually discharge to Eastchester Creek. A 
small amount of groundwater will flow towards the northwest and discharge to 
Eastchester Creek.   

• Without exterior groundwater control, groundwater mounding outside the barrier 
wall will be on the order of one foot or less. 

• The modeling results indicate that groundwater outside the barrier wall moving to 
the southwest can be controlled with two extraction wells pumping at 5 gpm each. 
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Control of groundwater outside of the barrier wall moving to the northwest can be 
controlled with one extraction well pumping at 1 gpm. Because of model 
uncertainty, it is recommended that the groundwater extraction start at more 
conservative rates of 2, 10 and 10 gpm. 

Details of the parameters, assumptions, methodology and results are presented in the 
following paragraphs. 

Parameters and Assumptions 

The geology and hydrogeology of the site and surrounding region are discussed in detail in 
Section 1.5 of the RAWP and the Malcolm Pirnie modeling report.  To summarize, the upper 
five to 10 feet of material is fill that consists of fine to medium sand with brick, gravel, and coal 
fragments.  A layer of peat underlies the fill under portions of the site. Groundwater above the 
peat is believed to be perched.  A micaceous sand unit (the lower sand) underlies the peat and/or 
fill, and extends to bedrock, which ranges in depth from approximately 8 feet bgs in the 
northeastern corner of the site to greater than 126 feet bgs in the southeastern portion. A bedrock 
trough extending from north to south across the eastern end of the site is inferred from boring 
data.  While all units contain groundwater, the micaceous sand is the primary groundwater-
bearing unit at the site.  The metamorphic bedrock is believed to be of low permeability and for 
the purposes of this evaluation, is considered as a lower impermeable boundary.  

Based on an aquifer pumping test (Malcolm Pirnie, 2001), the hydraulic conductivity of the 
micaceous sand and gravel is about five feet per day.  Transient simulations of the pumping test 
also yielded hydraulic conductivity values of five feet per day. An analysis of short-term 
pumping tests conducted in test pits excavated in the fill indicated very high (>10,000 ft2/day) 
hydraulic conductivity values for the fill.  However, the model calibration to water levels 
measured in wells screened in the fill suggested low (less than or equal to 1 ft/day) hydraulic 
conductivity values.  One interpretation of these data is that the fill material is generally of low 
hydraulic conductivity, with interconnected coarse zones of very high hydraulic conductivity.  
As a conservative assumption for this evaluation, the hydraulic conductivity of the fill was 
considered to be high and a value of 700 ft/day was assigned to the fill (model layer 1). 

Water-level calibration targets from the Malcolm Pirnie model were used as calibration 
targets for this evaluation.  It was assumed that those calibration targets represented average 
conditions at the site. Portions of the site are tidally influenced.  It was also assumed that the 
water level targets represented average tidal conditions, i.e. the average hydraulic gradient when 
tidal effects are corrected for.  
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Methodology 

The evaluation was conducted using the numerical, three-dimensional groundwater flow 
model MODFLOW and the associated particle-tracking program MODPATH.  The layer top and 
bottom elevations from the Malcolm Pirnie model were retained.  However, large portions of the 
Malcom Pirnie model consisted of no-flow cells and several areas of the model consisted of dry 
cells.  To simplify the analysis and speed computation, model rows and columns consisting of 
only no-flow cells were deleted and large contiguous areas of dry cells, primarily in model layers 
1, 2 and 3, were converted to no-flow cells. The representation of Eastchester Creek using the 
MODFLOW General Head Boundary (GBH) was retained as were the GBH elevations and 
conductance values. Representation of the existing bulkhead along Eastchester Creek using the 
MODFLOW Horizontal Flow Barrier (HFB) package and the conductance values to the HFB 
cells was retained.  The model grid spacing was retained as well. However, to simulate the 
pumping test, the grid in the area of the pumping test was refined so that the pumping and 
observation wells fell in the center of small (approximately 5-foot) cells. The model grid and 
boundaries are shown on Figure 1. 

The large recharge zones in the Malcom Pirnie model were retained.  However, during 
model calibration, the recharge values were changed.  Furthermore, several small, localized 
recharge zones were removed from the model.  

The model was calibrated iteratively.  A steady-state calibration was run and recharge values 
were adjusted until the best calibration statistics were achieved.  A sensitivity analysis was then 
run on horizontal hydraulic conductivity, vertical hydraulic conductivity and recharge for the two 
main recharge zones to further refine the calibration.  The sensitivity analyses revealed the 
parameter values that resulted in the lowest error.  Following the initial, steady-state calibration, 
a simulation of the RW-3 pumping test was conducted.  Hydraulic conductivity and storage 
constant values for the micaceous sand were adjusted until the best fit to the observed pumping 
test data were made.  Another steady-state calibration was run using the hydraulic conductivity 
values from the simulated pumping test.  Those values were held constant and recharge was 
adjusted until the best calibration statistics were achieved.  Because Layer 4, which represented 
the micaceous sand, was the primary water bearing unit, the calibration was optimized for Layer 
4. 

The calibration results are shown on Figures 2 and 3.  A reasonably good match to the 
pumping test drawdown curves was made.  However, the curve matches on Figure 2 represent 
runs with two different storage coefficient values. The curve match with OB-1 was made with a 
storage coefficient of 0.024, while the curve match with OB-2 was made with a storage 
coefficient of 0.008.  The differences are likely due to aquifer heterogeneity, and the inability of 
the model to fully take into account vertical flow effects in the vicinity of OB-1.   However, 
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sensitivity analyses indicate that the model conclusions were not sensitive to this parameter.  
Figure 3 shows that the calibration statistics for the entire model (i.e. targets in all layers 
considered) appeared to be identical to those of the original model.  Neither met the generally 
accepted criteria that the model error be less than 10%.  This is likely due to the targets not fully 
representing average conditions, and the perched nature of the fill.  Fully saturated flow models 
such as MODFLOW cannot accurately represent perched conditions.  In spite of the calibration 
statistics, the model is still useful for evaluating groundwater control for the following reasons: 

• The hydraulic gradients in the model and groundwater elevations are reasonably 
close to those observed; the poor calibration statistics are due to large residuals in a 
small number of wells. 

• The hydraulic conductivity values were successfully verified against a pumping test 
and therefore are reasonably accurate.  

The barrier wall was simulated using the HFB package and setting recharge within the 
simulated barrier wall to zero.  Groundwater control with the barrier wall was evaluated by 
comparing simulated groundwater elevations within the wall to those outside the wall.  Potential 
leakage through the wall was evaluated by deleting horizontal barrier cells until one and five 
percent of the wall, by area, was open. 

Groundwater capture outside the barrier wall was evaluated by placing a dense line of 
MODPATH particles on the upgradient border of the site and tracking the particles forward. 
Capture of all the particles indicated adequate groundwater control.  Particles were place both in 
Layer 1 (fill) and Layer 4 (micaceous sand).  

Locations and extraction rates for groundwater control wells were determined by trial and 
error.  The evaluation results are discussed in the following section. 

Evaluation Results 

Figure 4 shows the simulated groundwater contours for the micaceous sand before 
installation of the barrier wall. Groundwater flow is towards the east and east-southeast with a 
hydraulic gradient that ranges between 0.002 and 0.003. 

Figure 5 shows the simulated groundwater contours for the micaceous sand and pathlines in 
the fill and micaceous sand after installation of the barrier wall but without hydraulic control.  
Water levels within the barrier wall are 1 to 2 feet higher than water levels outside the wall.  
Most of the groundwater to the east of the wall flows in a more southerly direction around the 
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wall.  Approximately 10 percent of the groundwater east of the barrier wall flows to the 
northwest around the wall.  

Figure 6 shows the simulated groundwater contours for the micaceous sand and pathlines in 
the fill and micaceous sand after installation of the barrier wall and with hydraulic control wells 
inside and outside of the barrier wall.  If the wall and cap were considered to be impermeable 
and without leaks, then very small extraction rates, on the order of 20 cubic feet per day (0.10 
gpm) would be required to maintain an inward hydraulic gradient.   The assumption of a 
completely impermeable barrier is likely not realistic.  Therefore, wall “leaks” equal to 1% and 
5% of the surface area of the wall were simulated by deleting an appropriate number of HFB 
cells.  When leakage is considered, then two to three gpm would be required to maintain an 
inward hydraulic gradient.  Transient simulations indicated that the inward hydraulic gradient on 
the Eastchester Creek side of the wall would be achieved in approximately nine months.  Initially 
higher extraction rates could reduce the time to achieve control to three to six months.  Although 
the model indicated that an inward hydraulic gradient could be achieved with a single extraction 
well, realistically two wells would be required to achieve control within a reasonable amount of 
time.  On the up-gradient and side-gradient sides of the contained area, an inward hydraulic 
gradient would be achieved naturally, so the optimal location for the two hydraulic control wells 
is on the down-gradient side of the contained area, along Eastchester Creek (see Figure 6). 

The model indicated that a single well pumping at 1 gpm at the northeast corner of the 
barrier wall could capture the 10% of groundwater that would exit the site in that direction.  The 
model indicated that a single well located on the southeast corner of the wall pumping at a rate of 
10 gpm, could capture the groundwater that would exit the site in that direction.  Because of the 
long flow paths that would be required and potential model uncertainty, two wells pumping at 
5 gpm each, are recommended for groundwater control on the south side of the site.    

Sensitivity analyses were run to evaluate the proposed hydraulic control. The sensitivity 
analyses included a run with the hydraulic conductivity of the micaceous sand (Layer 4) assigned 
a value of 50-feet per day, which is one order-of-magnitude greater than the calibrated value.  At 
the recommended pumping rates for the exterior hydraulic control wells of one, five and five 
gpm (11 gpm total), approximately 10 to 15% of the groundwater capture outside of the wall was 
lost. Increasing the simulated pumping rates to 1.5 and 2 times the recommended pumping rates 
(i.e. 17 and 22 gpm total), restored full capture.  Based on the uncertainty indicated by the model 
calibration and the sensitivity analyses, it is recommended that initially, the wells be operated at 
the more conservative pumping rates of 2, 10 and 10 gpm. Once the capture zones have been 
established, the pumping rates can be lowered if indicated by water-level monitoring. 
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Groundwater Control Well Design 

The approximate coordinates for the five groundwater control wells are shown on Table 1.  
It is recommended that the wells exterior to the barrier wall be installed in the bottom two-thirds 
of the micaceous sand.  This will allow relatively long, efficient screens while still keeping the 
top of the screens well below the water table.  To the extent possible, groundwater control wells 
will be placed in areas where significant NAPL has not been encountered during previous 
investigations.  However, if NAPL is present at the well location, the NAPL interval will not be 
screened to minimize the potential for pumping NAPL from these wells.      

Because of the groundwater conditions at the site, it is recommended that the recovery wells 
be constructed of either fiberglass or carbon steel.  PVC is not recommended as a well material 
because it is believed that the chemicals at the site may be degrading the existing PVC wells.  
Stainless steel is not recommended as a well material because stainless steel may corrode under 
anaerobic groundwater conditions.  The recommended minimum well diameter is six inches. 

Based on a limited number of grain-size analyses (see Figure 7), the micaceous sands 
consists of well-graded, fine to medium sand with less than 10 percent silt and a poorly graded,  
fine sand with 13 to 19 percent silt.  Some layers of silt and clay are present within the sand.  A 
US Silica Filpro #00N well filter sand or equivalent is recommended.  Although two filter sands 
#0 and #00N fall within the recommended filter pack envelope shown on Figure 7, the fine sand 
is recommended because of the presence of silt and silt layers.  Either a 0.010 or 0.015 inch 
screen will retain 90% or better of the filter sand.  To provide greater well efficiency, continuous 
slot screens are recommended. 

TABLE 1 
PROPOSED GROUNDWATER CONTROL WELL 

 CONSTRUCTION DETAILS 

Well ID(1) X(2) 
Coordinate 

Y(2) 
Coordinate 

Well Depth(3)

(feet) 
Screen Length 

(feet) 
Casing 

Length(4) 
(feet) 

GEW–1 679630 750240 95 50 45 

GEW–2 679790 750030 60 30 30 

GEW–3 679780 751020 55 30 25 
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GEW-4 679416 750718 50 20 30 

GEW-5 679517 750935 45 20 25 
(1) Well IDs are for reference in this document.  Actual well IDs will be assigned during well installation. 
(2) Coordinates are approximate. Actual well locations will be based upon site conditions, including access. 
(3) Well depths are approximate and based on depth of the bottom of the micaceous sand identified in near-by soil 

borings.  Actual depths will be based on the depth to the bottom of micaceous sand at the actual well 
locations. 

(4) The approximate casing lengths are estimated as the difference between ground surface and the top of screen.  
Actual casing lengths will be based on the actual depth to the top of screen and the well completion. 
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FIGURE 2
MODELED PUMPING TEST 
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FIGURE 4
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FIGURE 5
PATHLINES IN MICACEOUS 
SAND and FILL WITHOUT 

EXTERIOR GROUNDWATER 
CONTROL
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FIGURE 6
PATHLINES IN MICACEOUS 
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FIGURE 7
FILTER PACK DESIGN
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