
   

  
 

 
 
 
 
 
 
 
 
 
 
 
 

CORRECTIVE MEASURES WORK PLAN 
 
 

NAPL REMEDIATION OPERATIONAL UNIT II – L4 NAPL AREA 
HARMON RAILROAD YARD 

WESTCHESTER COUNTY, NEW YORK 
NYSDEC SITE NO. 3-60-010 

 
 
 
 
 
 
 
 
 
 
 
 
Prepared For: Metro-North Railroad 
   525 North Broadway 
   White Plains, New York 10603 
 
Prepared By: Day Engineering, P.C. 
   1563 Lyell Avenue 
   Rochester, New York 14606 
 
Project No.: 21-3590M 
 
Date:  August 2021 

  



   

  
 

 
TABLE OF CONTENTS 
 
1.0  INTRODUCTION.................................................................................................................. 1 

1.1  Purpose ......................................................................................................................... 1 
1.2  Health and Safety Plan ................................................................................................. 1 
1.3  Applicable Project Standards, Criteria and Guidance .................................................. 1 

2.0  BACKGROUND .................................................................................................................... 3 
2.1  Previous Studies ........................................................................................................... 3 
2.2  Off-Site Monitoring Wells Installed in 2016 ............................................................... 3 
2.3  Croton Point Sanitary Landfill ..................................................................................... 4 
2.4  Conceptual Site Model ................................................................................................. 5 

3.0  PROPOSED CORRECTIVE MEASURES ........................................................................ 7 
3.1  Access Agreement ....................................................................................................... 7 
3.2  NAPL Delineation – OUII-F and PGW-2 Area ........................................................... 7 
3.3  Installation of NAPL Recovery Wells ......................................................................... 8 
3.4  NAPL Recovery ........................................................................................................... 8 
3.5  Contingency Measures ................................................................................................. 9 

4.0  SCHEDULE AND DELIVERABLES ................................................................................ 10 
4.1  Schedule ..................................................................................................................... 10 
4.2  Status Reports ............................................................................................................ 10 

 
 
FIGURES 
  
Figure 1: Project Locus Map 
Figure 2: OUI & OUII Site Plan 
Figure 3: Site Plan Depicting Former Locations of Temporary Monitoring Wells, Installed for 

RI/FS Studies 
Figure 4: Site Plan Depicting Former Locations of Temporary Monitoring Wells, Installed for 

2002 NAPL Study 
Figure 5:  Former Croton Point Sanitary Landfill Extent and Monitoring Locations 
Figure 6: Proposed NAPL Delineation Monitoring Wells PGW-2/OUII-F Area 
Figure 7:  Proposed NAPL Recovery Wells 
 
 
APPENDICES 
 
Appendix A: Health and Safety Plan 
Appendix B: OUII Off-Site Well Hydrographs – October 1, 2016 through June 8, 2021 
Appendix C: OUII Groundwater Contour Maps – August 2012 through May 2021 
Appendix D: Spill BuddyTM and Magnum Spill BusterTM Technical Specifications 
 



    

   
 
Day Engineering, P.C. Page 1 of 10  
 F:\C-M\MNR\Harmon Yard\Remediation (46) Reports\Offsite OUII Remediation Work Plan 

1.0 INTRODUCTION 
 
This Corrective Measures Work Plan (CMWP), prepared by Day Engineering, P.C. (DAY) on 
behalf of Metro-North Railroad (MNR), describes methods proposed to augment the remedial 
actions that have been completed at Operational Unit (OU) II of the New York State Department 
of Environmental Conservation (NYSDEC) State Superfund Site No. 3-60-010 (i.e., designed 
Harmon Railroad Yard Waste Water Area), located at the MNR Harmon Railroad Yard facility 
in the Village of Croton-on-Hudson, Westchester County, New York (hereinafter referred to as 
“OUII”).  A project locus map is presented as Figure 1.  
 
OUII contains four Non-Aqueous Phase Liquid (NAPL) areas (designated L1 through L4) 
surrounding a former wastewater treatment equalization lagoon.  The lagoon is the OUI 
component of NYSDEC Site No. 3-60-010. The combined OUI and OUII area comprises 5.087 
acres.  The OUI and OUII areas are located on the western-most portion of the MNR Harmon 
Railroad Yard and they are bound to the south by Croton Point Park (formerly the Croton Point 
Sanitary Landfill, a closed and capped solid waste landfill), to the west by an access road to the 
Half Moon Bay residential development followed by the Hudson River, to the north by Half 
Moon Bay residential development and to the east by the remainder of the Harmon Railroad 
Yard. The L4 NAPL Area is approximately 0.6 acres in size and located in the southeast 
quadrant of OUII.  
 
Remedial actions have been completed at OUI and OUII, and a Site Management Plan (SMP) 
has been prepared and approved by the NYSDEC.  As required by the SMP, monitoring and 
removal of NAPL from select locations within OUII is on-going.  SMP status reports are 
submitted to the NYSDEC quarterly and Periodic Review Reports (PRR) are submitted to the 
NYSDEC every three years.  These reports document the work completed, problems encountered 
and the status of the remediation.  As documented in the SMP Status reports and PRR, NAPL is 
present in off-site wells (designated OUII-A, OUII-B, OUII-D and OUII-F) installed in 
proximity of the L4 NAPL Area.  A Site Plan presenting the location of monitoring wells within 
the L4 NAPL Area and the off-site monitoring wells is included as Figure 2. 

1.1 Purpose	
The objective of the work described herein is to identify corrective measures pursuant to their 
implementation to address the off-site NAPL identified in the vicinity of OUII L4 NAPL Area. 

1.2 Health	and	Safety	Plan	
A copy of the site-specific Health and Safety Plan (HASP), which includes the requirements for 
a Community Air Monitoring Program (CAMP), is included in Appendix A.  These plans will be 
implemented during completion of CMWP activities, which have the potential to encounter/ 
release contaminants of concern.   

1.3 Applicable	Project	Standards,	Criteria	and	Guidance	
Based on the contaminants identified at the Site and the NYSDEC requirements, the applicable 
Standards, Criteria and Guidance (SCG) values that will be used for this project are outlined 
below: 
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 Guidelines referenced in NYSDEC document titled “DER-10 Technical Guidance for 
Site Investigation and Remediation”, dated May 2010 (DER-10). 

 
 NYSDEC Technical and Operational Series (TOGS) 1.1.1 document tilted “Ambient 

Water Quality Standards and Guidance Values and Groundwater Effluent Limitations”, 
updated 1998, 1999, 2000 and 2004. 
 

 Soil Cleanup Objectives (SCO) and other guidance as set forth in 6 NYCRR Part 375-4 
Environmental Restoration Program dated December 14, 2006. 
 

 Solid waste characterization as set forth in 6 NYCRR Part 371.4(e) - Wastes Containing 
Polychlorinated Biphenyls (PCBs). 

 
If applicable and required based on the remedial efforts required:  
 
 Permit requirements for State Pollutant Elimination System (SPDES) permit NY0006866  

 
 Industrial Wastewater discharge permit with Westchester County  
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2.0 BACKGROUND 
 
This section describes previous studies and work completed at the Site relative to the proposed 
remedial activities described herein.  In addition, a conceptual site model is presented based upon 
available information to assist in the determination of appropriate remedial actions. 

2.1 Previous	Studies	
Various studies were undertaken to characterize the nature and extent of contamination at Site No. 
3-60-010.  The results of these studies are described in detail in the following reports: 
 

 Remedial Investigation Report, Harmon Lagoon – Fred C. Hart Associates, Inc., 
November 27, 1989 

 
 Remedial Investigation/Feasibility Study (RI/FS) Report, Harmon Railroad Yard 

Wastewater Treatment Area, Operable Unit II, NYSDEC Site No.: 3-60-010 – ERM-
Northeast, January 24, 1997 

 
The 1997 RI/FS report prepared by ERM-Northeast included the installation of temporary off-site 
monitoring wells downgradient of the L4 NAPL area. Five of the eight wells installed nearest OUII 
(i.e., designated OS-B through OS-F, located on the north side of the access road way between OUII 
and Croton Point Park) contained NAPL.  However, the two temporary off-site wells located further 
to the west on the north side of the road way (i.e., designated OS-G and OS-H) and six temporary 
off-site wells located on the south side of the road way (i.e., designated OS-I through OS-M and 
OS-FS, located nearest to Croton Point Park) did not contain NAPL.  A Site Plan that includes the 
location of the temporary monitoring wells installed as part of the studies completed for the RI/FS is 
included as Figure 3. 
 
During monitoring completed in 2002, approximately 4 feet of NAPL was encountered in a 
monitoring well installed in the L4 NAPL area (i.e., PGW-2).  In response, nine temporary wells 
(designated TW-1 through TW-9) were installed in proximity of PGW-2.  NAPL was identified in 
temporary wells TW-5 and TW-6 (located in proximity of the fence that surrounds OUII) and in 
TW-7 (located to the east of PGW-2).  However, NAPL was not detected in temporary wells TW-1, 
TW-2 or TW-3, located on the western side of the road way between OUII and the Croton Point 
Park. A memorandum prepared by ERM Northeast, dated March 14, 2002, which summarized the 
work completed concluded, “The NAPL delineation activities indicate that the NAPL in the vicinity 
of PGW-2 is localized and does not appear to be contiguous with the L4 NAPL Area.” A Site Plan 
showing the location of PGW-2 and the temporary monitoring wells installed in proximity of PGW-
2 is included as Figure 4. 

2.2 Off‐Site	Monitoring	Wells	Installed	in	2016	
Based on the consistent presence of NAPL in several monitoring wells located in proximity of the 
southern boundary of OUII observed during periodic SMP monitoring events, and the presence of 
NAPL in the temporary off-site monitoring wells described above, the need for off-site monitoring 
wells was identified.  The purpose of these off-site monitoring wells was to evaluate if NAPL was 
present away from the Site, and assess the need for additional remediation to preclude possible 
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migration.  To this end, MNR met, and reached a consensus with, the adjacent property owner (i.e., 
Westchester County) on an access agreement to install off-site monitoring wells.  Off-site 
monitoring wells (designated OUII-A through OUII-F) were installed between September 20, 2016 
and September 22, 2016 (refer to Figure 2).  These off-site monitoring wells are constructed of 1-
inch inside diameter (ID) PVC well screens that extend from around elevation 10 ft. to -5 ft. above 
mean sea level (AMSL) (i.e., OUII-A through OUII-E), or around elevation 7 ft. to -8 ft. AMSL 
(i.e., OUII-F), connected to 1-inch ID solid PVC risers that extend to the ground surface. 
 
During the weekly monitoring, conducted starting on October 1, 2016, free product has been 
observed in monitoring wells OUII-A, OUII-B, OUII-D, and OUII-F. [Note: NAPL was 
detected/measured in monitoring well OUII-C during only two of the 227 monitoring events 
conducted in the well since October 1, 2016.  Further, the thickness of NAPL measured during both 
detections equaled 0.01 ft., which is the minimum measurement that the oil-water interface meter is 
capable of making.  Thus, it is concluded that, if present, the trace amount of NAPL present in this 
well is not significant with respect to the corrective measures described here-in.]  The thickness of 
NAPL observed in the off-site wells varied with changes in the static water level (i.e., increased 
amounts of NAPL were evident when the static water level decreased).  The frequency at which 
NAPL was detected, as well as the thickness of the of NAPL observed, was greater in monitoring 
wells OUII-D and OUII-B than in monitoring wells OUII-A and OUII-F over this approximate 5- 
year period.  To date, NAPL has not been observed in monitoring well OUII-E.  Hydrographs 
prepared for data collected between October 1, 2016 and June 8, 2021 are included in Appendix B. 

2.3 Croton	Point	Sanitary	Landfill	
Based on information contained in the March 1993 Record of Decision (ROD) prepared by the 
NYSDEC for State Superfund Site No. 3-60-001, an approximate 142-acre area located to the west 
and south of OUII, which is currently utilized as Croton Point Park, was formerly the Croton Point 
Sanitary Landfill (CPSL).  This closed landfill, operated for nearly 60 years beginning in 1927, was 
the primary municipal waste landfill for Westchester County.  The landfill is described as comprised 
of three units, of which the contiguous 96-acre “Original Fill Area” unit and the 18.5-acre “Ballfield 
Cell” unit make up NYSDEC Site No. 3-60-001.  
 
NYSDEC Site No. 3-60-001 is located approximately 1,300 feet south/southwest of OUII NAPL 
Area L4, and monitoring wells and surface water sample locations associated with the landfill are 
located on the south side of the access road that separates the landfill and OUII (i.e., the nearest 
monitoring point is located about 1,400 feet southeast of the OUII property line). A Site Plan 
showing the approximate extent of the former CPSL and depicting the locations of NYSDEC Site 
No. 3-60-001 monitoring wells and surface water samples is included as Figure 5. 
 
Test results (i.e., consisting of concentrations of metals, VOC and general chemistry parameters 
typical of landfill monitoring) from groundwater and surface water monitoring completed between 
April 1996 and September 2013 at the locations depicted on Figure 5 were obtained from the 
NYSDEC and reviewed for evidence of compounds/analytes that may indicate the presence of 
NAPL.  The test results reviewed did not provide evidence of NAPL.  Further, the monitoring 
locations were deemed to be generally hydrologically upgradient/cross gradient from the OUII area 
(refer to Section 2.4) and of sufficient distance from OUII that groundwater communication 
between the areas appears unlikely. 
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The third landfill unit, designated the “Railroad I” Unit is described in a summary of the operational 
history of the CPSL, (i.e., included in Section 1 of the Operation and Maintenance Plan for 
NYSDEC Site No. 3-60-001 prepared by Savin Engineers, P.C., dated July 10, 1996) as “an 18-
acre lined landfill with a combination synthetic top and clay-side liner and a leachate collection 
system…(which) operated from 1976 until 1982…(and) received only municipal solid waste”.  The 
Operation and Maintenance Plan states that the “Railroad I” Unit was constructed to provide interim 
solid waste management capacity.  The ROD states that the Railroad I” Unit, “has already complied 
with closure requirements in place at the time it closed in the early 1980’s.”  The “Railroad I” Unit 
is located adjacent to the south and west of OUII.  To date, monitoring wells associated with the 
“Railroad I” Unit have not been identified. 

2.4 Conceptual	Site	Model	
The following description of the geology of the OUII area is a summary of information presented 
in Section 1.2.3.1 of the 1997 RI/FS report prepared by ERM-Northeast: Croton Point is 
approximately two miles long and it extends south into the Hudson River. Harmon Yard and 
OUI/OUII are located on the northwestern edge of the Croton Point peninsula (refer to Figure 1 
and Figure 5).  The geologic origin of Croton Point dates back 10,000 years to a river delta 
comprised of sediments of sand, silt and clay that were deposited in a post-glacial lake. The 
stratigraphy of the peninsula consists of bedrock overlain by lacustrine silts and clays, deltaic 
silts and clays and deltaic sands. These soils are typical of those developed by glacial outwash. 
Historic sand hills up to 60 feet high once occupied the peninsula and these hills were removed 
over time by mining operations and to prepare the Site and Harmon Yard for railroad 
operations. The soils encountered during RI/FS drilling activities were uniform across the Site. 
The soils consist primarily of brown very fine to coarse sands and gravels.  Bedrock was not 
encountered RI/FS drilling activities, which extended to a maximum of approximately 16 feet 
below grade. Based on test boring data reported by others, the depth to bedrock is thought to 
exceed 200 feet in the vicinity of OUII. 
 
A sheeting wall was installed around the perimeter of the OUI Area as part of the remedial 
actions completed in 1995 to address subsurface impacts.  The sheeting consists of 
approximately 1,400 linear feet of continuous Z-type interlocking sheet pile installed starting just 
below the asphalt pavement to a depth of approximately 16 ft. below the asphalt pavement (i.e., 
around elevation 3 ft. AMSL).  Two continuous layers of 40 mil HDPE geomembrane (i.e., 
located around elevation 9 ft AMSL and around 17 ft AMSL) are installed in the backfill (i.e., 
between soil layers) within the perimeter of the sheeting wall.  The OUI area is capped by 
asphalt pavement, creating a horizontal and vertical barrier to migration of fluids (e.g., NAPL, 
stormwater infiltration, groundwater migration, etc.) through the OUI area.  
 
The 1994 Stipulation of Discontinuance for NYSDEC Site No. Site No.: 3-60-010 defines the 
NAPL component of OUII (i.e., NAPL Areas L1 through L4) as the separate hydrocarbon layer 
resulting from past releases from the former wastewater equalization lagoon, which is present on the 
water table surface and extends hydrologically downgradient of the lagoon (i.e., OUI).  Although 
these four areas are located around the former lagoon, they were all considered to be downgradient 
of the lagoon, due to the radial ground water flow patterns that existed during the operation of the 
lagoon (i.e., prior to the installation of the sheeting wall and the cap construction completed to 
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address OUI impacts). However, following the closure of OUI measurement of groundwater 
elevations made for the 1997 RI/FS indicated that the direction of groundwater flow across the 
OUII area was generally toward the northwest, and that the direction of groundwater flow across the 
L4 NAPL Area was toward the former lagoon.  The 1997 RI/FS report concluded, “NAPL (in the 
L4 NAPL Area) probably moved (southeast) in response to hydraulic influences when the former 
lagoon was open.  Now that the former lagoon is closed, to the extent NAPL can migrate, the 
direction would be toward the northwest.” 
 
Measurements of groundwater elevations made at approximate 3-month intervals in select 
monitoring/recovery wells located within the OUII boundary since August 2012 (and in the off-
site wells since May 2017) are used to develop potentiometric groundwater contour maps for the 
quarterly SMP Status Reports.  The potentiometric groundwater contours indicate that a 
groundwater flow divide is generally present, trending northwest to southeast between the L2 
NAPL Area and the northwest portion of the L4 NAPL Area, with the direction of groundwater 
flow perpendicular to the divide (i.e., northeast toward the L3 NAPL Area and southwest toward 
OUI).  Groundwater flow on the western portion of OUII is generally to the north-northwest (i.e., 
from the western portion of the L4 NAPL Area toward the L1 NAPL Area).  Groundwater flow 
across the central portion of the L4 NAPL Area (i.e., in the vicinity of off-site wells OUII-A 
through OUII-D) is generally toward the northwest (i.e., toward OUI). Copies of the 
potentiometric groundwater contour maps prepared for the Quarterly SMP Status Reports are 
presented as Appendix C. 
 
Based on the information provided above, it is concluded that the NAPL which is present in the 
off-site area located to the southeast of the L4 NAPL Area (i.e., as identified in off-site 
monitoring wells OUII-A, OUII-B and OUII-D) is unlikely to migrate further to the southeast 
against the groundwater gradient.  Further, the NAPL present in this off-site area, and extending 
northwest toward the OUI sheeting wall, appears to be impeded from migrating in the direction 
of groundwater flow (i.e., northwest) by the OUI sheeting wall.  Additionally, NAPL has not 
been identified in off-site monitoring wells located to the west-southwest of the L4 NAPL Area 
between OUII-D and OUII-F (i.e., the current off-site monitoring well OUII-E and temporary 
monitoring wells OS-G and OS-H installed for the 1997 RI/FS), indicating that NAPL is not 
migrating off-site in this direction the from L4 NAPL Area.  [Note:  As outlined in Section 2.1. 
the NAPL identified in the PGW-2/OUII-F area was determined to be localized. Monitoring data 
from the delineation monitoring wells proposed in Section 3.2 will be used to confirm that NAPL 
is not migrating off-site toward the west-southwest from the L4 NAPL Area.] 
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3.0 PROPOSED CORRECTIVE MEASURES 
 
This section describes the currently anticipated corrective measures proposed to address the 
NAPL identified in off-site well locations (i.e., OUII-A, OUII-B, OUII D and OUII-F).  This 
work will be completed in general accordance with provisions and guidance outlined in 
NYSDEC DER-10, and will include regular communication with the NYSDEC and submittal of 
status reports.  

3.1 	Access	Agreement	
Permission to conduct the corrective measures described below on property that is adjacent to 
west of OUII will be requested from the property owner (i.e., Westchester County).  Completion 
of the proposed corrective measures will be contingent on an access agreement between MNR 
and the property owner. 

3.2 NAPL	Delineation	–	OUII‐F	and	PGW‐2	Area	
As summarized in Section 2.1, NAPL was identified in monitoring well PGW-2 and in 
temporary monitoring wells TW-5 and TW-6 (i.e., installed approximately 20 ft. to the northwest 
and 20 ft. to southwest of monitoring well PGW-2) during a study completed in 2002.  Further, 
NAPL has generally been present in monitoring well PGW-2 since 2014 (i.e., based on weekly 
measurements made in the monitoring well starting in July 2014) and in off-site monitoring well 
OUII-F (i.e., installed in the vicinity of temporary well TW-6) since weekly NAPL measurement 
commenced at this location in October 2016.  The vicinity of PGW-2/OUII-F was not 
historically identified as a NAPL area and further work is necessary to delineate the current 
extent of NAPL in this area. [Note: A relatively small amount of NAPL has been occasionally 
detected during quarterly measurements made in the monitoring wells located in the vicinity of 
monitoring well PGW-2 (i.e., monitoring well DAY-1, located around 50 ft. to the northeast of 
monitoring well PGW-2 and monitoring well VE4-1, located around 100 ft. to the east of 
monitoring well PGW-2.)] 
 
It is anticipated that four monitoring wells will be installed in the vicinity of PGW-2 and OUII-F 
for the purpose of delineating the extent of NAPL in this area.  These monitoring wells will be 
installed in the approximate locations shown on Figure 6.  If possible, these monitoring wells 
will be installed using a two-inch (ID), schedule 40 PVC casing and screen materials within test 
borings advanced approximately 20 ft. below the ground surface (i.e., around elevation -10 ft. 
AMSL).  The screened section of the LNAPL monitoring wells will consist of a 15-foot-long 
section of No. 10 slot screen placed to intercept the top of the groundwater table.  The annulus 
around the well screen will be filled with a washed and graded silica sand pack that will be 
placed at least one foot above the top of the screen interval.  A minimum one-foot thick bentonite 
seal will be placed above the sand pack and hydrated with potable water.  Following hydration of 
the bentonite, the remaining annulus will be filled with cement/bentonite grout to approximately 
one foot below grade.  A curb box with locking cap will be placed over each well. In the event a 
drill rig of sufficient size to install 2-inch monitoring wells cannot access the drilling locations, 
1-inch diameter monitoring wells will be installed. 
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Each monitoring well will be developed and subsequently evaluated for the presence of NAPL.  
It is anticipated the NAPL evaluations will be conducted on a weekly basis (i.e., completed in 
conjunction with the monitoring currently completed in the existing off-site wells).  Following an 
initial evaluation period of 12 weeks, the data collected will be reviewed to determine if 
additional monitoring wells are needed to delineate the extent of NAPL in the vicinity of PGW-2 
and OUII-F, or (if after this evaluation period it is determined that these wells have adequately 
delineated the extent of NAPL in the vicinity of PGW-2 and OUII-F), the data will be used to 
select location(s) for the installation of one or more NAPL recovery wells (refer to Section 3.3).  
The NYSDEC will be consulted prior to the installation of additional (delineation) monitoring 
wells, or NAPL recovery well(s) in this area. 

3.3 Installation	of	NAPL	Recovery	Wells	
It is proposed that recovery wells be installed for the purpose of removing NAPL from the off-
site areas in the vicinity of off-site monitoring wells OUII-A/OUII-B, OUII-D and OUII-F.  The 
locations proposed to install recovery wells in the vicinity of monitoring wells OUII-A/OUII-B 
and OUII-D are depicted on Figure 7.  As outlined in Section 3.2, the location(s) for installation 
of recovery well(s) in the PGW-2/OUII-F will be determined following further delineation of 
NAPL in this area.  Each recovery well will be installed using a four-inch or six-inch ID, 
schedule 40 PVC casing and screen materials (i.e., depending on the capability of the drilling 
equipment that can access these locations) within test borings advanced approximately 20 ft. 
below the ground surface (i.e., around elevations -5 to -10 ft. AMSL).  The screened section of 
the LNAPL monitoring wells will consist of a 15-foot-long section of No. 10 slot screen placed 
to intercept the top of the groundwater table.  The annulus around the well screen will be filled 
with a washed and graded silica sand pack that will be placed at least one foot above the top of 
the screen interval.  A minimum one-foot thick bentonite seal will be placed above the sand pack 
and hydrated with potable water.  Following hydration of the bentonite, the remaining annulus 
will be filled with cement/bentonite grout to approximately one foot below grade.  A curb box 
with locking cap will be placed over each well.  
 
Each recovery well will be developed and subsequently evaluated for the presence of NAPL.   

3.4 NAPL	Recovery		
Following installation and development of the recovery wells described in Section 3.3, NAPL 
removal procedures will be implemented.  This will likely include a combination of recovery 
techniques that would include the placement of a Magnum Spill BusterTM, and the use of bailers, 
and/or a Spill BuddyTM in the newly installed recovery wells.  The Spill BuddyTM and Magnum 
Spill BusterTM are automated devices designed to systematically pump only petroleum that 
accumulates on the groundwater surface.  Specifications for the Spill BuddyTM and Magnum 
Spill BusterTM recovery systems are included as Appendix D.  During each monitoring event, the 
recovery procedures will be adjusted as necessary (e.g., varying the pumping rates, altering the 
frequency of free product collection, etc.) to maximize the amount of free product that can be 
collected.  
 
Weekly site visits using an electronic oil/water interface meter to measure the depth to 
groundwater and NAPL thickness (if any) in the off-site monitoring wells (i.e., OUII-A through 
OUII-F and the NAPL delineation monitoring wells proposed in Section 3.2) will be completed 
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to assess the effectiveness of the NAPL removal efforts.  In addition, the amount of free product 
removed from the newly installed recovery wells using the Spill BuddyTM, Spill BusterTM, and/or 
bailers will also be recorded during each site visit.  The monitoring schedule may be adjusted on 
an as-needed basis (i.e., conducted more frequently or less frequently) depending on the data 
collected during the routine monitoring. The recovered NAPL will be containerized in 
NYSDOT-approved 55-gallon drums that are labeled and staged on-site for future disposal. 

3.5 Contingency	Measures	
It is anticipated that the corrective measures proposed above will be effective to address the 
NAPL that has been identified in the OUII off-site monitoring wells.  However, should future 
monitoring results indicate that a sufficient quantity of NAPL cannot be removed in the OUII 
off-site monitoring wells, additional corrective measures may be warranted.  These measures 
may include: 

 installation of additional recovery wells in off-site locations; 
 dewatering in one or more recovery wells using an auxiliary water depression control 

module in conjunction with the Magnum Spill BusterTM to create a localized cone of 
depression in the groundwater table (refer to Appendix D); and/or; 

 installation of a NAPL collection trench along portions of the perimeter of the OUII L4 
NAPL area/fence line. 

 
The NYSDEC would be consulted and additional work plan(s) would be prepared prior to 
implementation of any contingency measures. 
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4.0 SCHEDULE AND DELIVERABLES  
 
The proposed corrective measure schedule and deliverables for the activities described in this 
CMWP are as follows: 

4.1 Schedule	

Task 
Anticipated 

Duration 
Anticipated or Actual 

Completion/Submission Date 

3.1 - Access agreement for off-site corrective measures 6 months  

3.2 - NAPL Delineation – OUII-F and PGW-2 Area 

Installation and development of monitoring wells 2 weeks Within 6 weeks of Access Agreement 

Initial NAPL monitoring in newly installed wells (weekly) 12 weeks 
To commence 4 weeks following well 

development 
Evaluation of data, recommendation for additional delineation 4 weeks Within 24 weeks of Access Agreement 

3.3 - Installation of NAPL Recovery Wells 

Installation and development of recovery wells in the vicinity 
of off-site monitoring well OUII-A/B and OUII-D 

1 week Within 6 weeks of Access Agreement 

Installation and development of recovery well(s) in the OUII-F 
and PGW-2 Area 

1 week TBD 

3.4 - NAPL Recovery 

Initiate NAPL monitoring and recovery efforts in newly 
installed recovery wells in the vicinity of off-site monitoring 
well OUII-A/B and OUII-D 

TBD Within 10 weeks of Access Agreement 

Initiate NAPL monitoring and recovery efforts in newly 
installed recovery well(s) in the OUII-F and PGW-2 Area 

TBD TBD 

3.5 – Contingency Measures NA As necessary 

 

4.2 Status	Reports	
The status of the access agreement and subsequently the status of the corrective measures 
proposed in Section 3.2 through Section 3.4 will be summarized in the quarterly Site 
Management Plan Status Reports which are prepared for Site No. 3-60-010.  The next Site 
Management Plan Status Report will be submitted for the reporting period July 1, 2021 through 
September 30, 2021 on, or about, October 31, 2021. 
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APPENDIX B 
 

OUII OFF-SITE WELL HYDROGRAPHS 
 

OCTOBER 1, 2016 THROUGH JUNE 8, 2021 
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1. This drawing was prepared from a CAD base file provides by others,
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    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 

LEGEND:

@A
Former Vapor Extraxtion (VE), Air Inlet (AI), Forced 
Air Injection (FA), or existing monitoring well and 
designation
Groundwater elevation for water level measurement
made August 21, 2013

VE3-1
(6.2 ft)

Groundwater contour6.0

Apparent groundwater flow direction

OU-II NAPL area boundaries

Approximate location of sheet pile wall around 
remediated former lagoon area (OU-I)

Extent of OU-I final cover system

Extent of OU-I final cover system

4
Ò

0 80 16040
Feet

10-3231M (46)

FIGURE 1

ME
TR

O-
NO

RT
H 

RA
IL 

RO
AD

HA
RM

ON
 YA

RD
 O

PE
RA

BL
E 

UN
ITS

 O
U-

I A
ND

 O
U-

II
CR

OT
ON

-O
N-

HU
DS

ON
, N

EW
 Y

OR
K

SI
TE

 M
AN

AG
EM

EN
T 

PL
AN

Gr
ou

nd
wa

ter
 C

on
ou

r M
ap

: A
ug

us
t 2

1, 
20

13

09
-20

13
RL

K

CP
S

09
-20

13

hamptonca
Highlight



Do
cu

me
nt 

Pa
th:

 O
:\G

IS
_D

ata
\M

NR
\H

ar
mo

n Y
ard

\O
U1

_O
U2

\R
em

ed
iat

ion
_O

UI
_O

UI
I_1

21
61

3.m
xd

La
st 

Da
te 

Sa
ve

d: 
31

 D
ec

 20
13

As
 N

ot
ed

12
-16

-20
13

EN
VIR

ON
ME

NT
AL

 E
NG

IN
EE

RI
NG

 C
ON

SU
LT

AN
TS

RO
CH

ES
TE

R,
 N

EW
 Y

OR
K 

14
60

6
NE

W 
YO

RK
, N

EW
 YO

RK
 10

17
0

 D
AY

 EN
GI

NE
ER

IN
G,

 P.
C.

DA
TE

 D
RA

W
N

Project No.

Dr
aw

ing
 Ti

tle

³

DA
TE

Pr
oje

ct 
Tit

le
PR

OJ
EC

T M
AN

AG
ER

DR
AW

N 
BY

SC
AL

E
DA

TE
 IS

SU
ED

yad

CHIRICO   STREET

CO
NT
AI
NE
R

CO
NT
AI
NE
R

LP

TREATMENT PLANT
BUILDING

BU
IL
DI
NG

TANK

TANK

TANKS

GRAVEL

GRAVEL

METAL

SHED

GATE

GRAVEL
STORAGE
AREA

GA
TE

C
O
N
C
R
E
T
E
 
S
LA
B
 
F
E
N
C
E

PROPANE
STORAGE TANK
GATE

TR
AI
LE
R

TR
A
IL
E
R

GRAVEL
AREA

GRAVEL
AREA ME

TA
L

SH
ED

LP

GA
TE

LP

MH

MH

8' CLF

CONC SLAB FENCE

8' 
CLF

GRASS AREA

8'
 C
LF

BIT
PAVEMENT

8'
 C
LF

PUMP STAT ION

BIT
PAVEMENT

GA
TE

TAN
K

PAVED

8' C
LF

8' C
LF

TRAILER

DIRT
DRIVE

BUILDING

TA
N
K

EQUALIZATION
TANK

EQUALIZATION
TANK

5' HIGH CONC FENCE

8' CLF

CONC RETAINING WALL

WESTCHESTER COUNTY
RAILROAD ONE LANDFILL

BIT
ROAD

CONC

BIT
ROAD

8' CLF

NAPL AREA L1

TOP OF EXISTING
SHEET PILE

EQUIP.
BLDG.

EQUIP.
BLDG.

APPROXIMATE LOCATION
OF SHEETING WALL

PAVED

OU-I

NAPL AREA L4

NAPL AREA L2

NAPL AREA L3

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A@A

@A

@A

@A

@A
@A

@A

@A

@A

@A

@A

@A
@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

4Ò

4
Ò

4Ò
4

Ò 4
Ò

5.0

4.0

3.0

2.0

1.0

5.0

4.0

4.0

3.0

RW-1
5.25 ft

FA4-9
4.97 ft

DAY-1
4.14 ft

PGW-2
4.16 ft

VE4-9
3.32 ft

VE4-8
3.30 ft

VE4-7
3.53 ft

VE4-6
3.48 ft

VE4-1
3.34 ft

FA4-8
4.77 ft

VE3-1
5.12 ft

AI3-6
5.51 ft AI3-4

2.15 ft

VE2-1
5.32 ft

AI2-3
5.17 ft

AI2-2
5.36 ft

VE1-4
0.92 ft

VE1-3
0.90 ft

VE1-2
1.04 ft

AI1-8
2.87 ft

VE1-1
0.85 ft

AI1-1
3.76 ft

VE4-5
4.65 ft

FA4-13
5.20 ft

VE4-10
3.60 ft

FA4-23
5.51 ft

FA4-20
5.38 ft

FA4-18
5.08 ft

FA4-17
4.97 ft

FA4-16
5.00 ft

FA4-15
5.15 ft

FA4-14
5.38 ft

FA4-12
4.93 ft

AI1-16
2.89 ft

AI1-15
2.70 ft

AI1-11
2.79 ft

FA4-11
4.99 ft

NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.

2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.

2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.

2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.

2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.

2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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1. This drawing was prepared from a CAD base file provides by others,
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    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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1. This drawing was prepared from a CAD base file provides by others,
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2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,

from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
"SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
PILING",  sheet No. C-2, dated 7/31/00.

2. Operable Unit II (OU-II) remedy well locations were determined from
coordinate values listed on the ERM drawings identified in note No. 1.
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,

from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
"SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET
PILING",  sheet No. C-2, dated 7/31/00.

2. Operable Unit II (OU-II) remedy well locations were determined from
coordinate values listed on the ERM drawings identified in note No. 1.
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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1. This drawing was prepared from a CAD base file provides by others,
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    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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NOTES:
1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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1. This drawing was prepared from a CAD base file provides by others,
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    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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1. This drawing was prepared from a CAD base file provides by others,
    from a drawing by ERM, entitled "EXISTING SITE PLAN AND SURVEY
    CONTROL" sheet No. C-1 dated 7/31/00 and from a drawing by ERM,
    "SITE PLAN WITH LOCATIONS OF PROPOSED WELLS AND SHEET 
    PILING",  sheet No. C-2, dated 7/31/00.
2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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2.  Operable Unit II (OU-II) remedy well locations were determined from 
     coordinate values listed on the ERM drawings identified in note No. 1. 
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