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1 INTRODUCTION 
Revere Smelting & Refining Corporation (Revere) operates a secondary lead smelter facility located at 65 Ballard Road in 
the Town of Wallkill, Orange County, New York.  Revere conducts operations at the facility including the storage, treatment, 
and management of hazardous wastes as defined by New York State Department of Environmental Conservation (NYSDEC) 
rules and regulations.  NYSDEC issued permit # 3-3352-00145/00001-0 to Revere for operation of a hazardous waste 
management facility.  

Historical environmental investigations have identified impacts to environmental media (soil, sediment, and groundwater) as 
a result of operations at the site. Lead and arsenic are the primary contaminants of concern. The NYSDEC and Revere signed 
an Order of Consent (#C3-5288-11--98) in March 1999 that required Revere to update, modify, and develop a groundwater 
monitoring plan (GWMP) for the facility.  Since 1999, the GWMP has been modified on several occasions with the approval 
of the NYSDEC.  The November 2016 version of the GWMP superseded all previous versions and was produced to account 
for changes at the facility resulting from new construction and the implementation of various remediation projects. Revision 
No. 1 to the GWMP incorporates additional piezometers that were installed in September 2018 in accordance with the 
August 2017 addendum (WSP 2017) to the Groundwater Extraction System Monitoring and Contingent Expansion Work 
Plan for Operable Unit 4 dated September 24, 2014, and revised November 9, 2016 (WSP 2016). 

Revere entered into a Consent Order (Order; Index # 3-20100528-80) with the NYSDEC on February 1, 2011 to investigate 
impacts within each of the following OUs, which were defined to prioritize corrective action and remediation activities on the 
site (Sheet 1): 

— OU1 – all environmental media, other than groundwater (OU2), on property currently owned by Eco-Bat to the east of 
Ballard Road in the Town of Wallkill, Orange County, New York (Tax Parcels 41-1-70.21, 41-1-70.22, 41-1-70.23, 
41-1-71.22, 41-1-73.1, 41-1-73.22, 41-1-74.82, and 41-1-76), except for the Facility (OU4), and all environmental 
media, other than groundwater, not owned by Eco-Bat in the Town of Wallkill, Orange County, New York within Tax 
Parcels 60-1-120 and 41-1-72.2. 

— OU2 – all onsite groundwater. 

— OU3 – all offsite media impacted by Revere’s activities, except environmental media other than groundwater on property 
not owned by Eco-Bat that is included in OU1.   

— OU4 – the Facility. 

Revere is in varying stages of the Remedial Investigation/Feasibility Study (RI/FS) and Remedial Design/Remedial Action 
(RD/RA) process for OU1, OU2, and OU3 and the RCRA Facility Investigation/Corrective Measures Study (RFI/CMS) 
process for OU4. 

A Corrective Measures Study (CMS) for OU4 was prepared by ENTACT LLC (ENTACT), on behalf of Revere, and 
submitted to the NYSDEC on February 7, 20141  (ENTACT 2014). The purpose of the CMS was to develop and evaluate 
corrective measures alternatives that address risks to human health and the environment from exposures to impacted soils and 
source materials within OU4. Due to the current and expected future operations of the facility, Revere has determined that the 
implementation of final corrective measures is not practical or feasible and that a phased approach is warranted: 

— Phase 1 – Interim Corrective Measures (ICMs) that will be implemented to address risks based on current land use and 
are consistent with the continued operations of the facility. 

— Phase 2 – Final Corrective Measures that are implemented upon cessation of operations at the facility.  

The final corrective measure alternatives are discussed in detail in the February 7, 2014, CMS. Each of the four alternatives 
involve the use of existing OU4 surface cover (i.e. asphalt surface, concrete surface, building foundation, vegetated soil 
covers, gravel) and completion of the barrier wall system around the facility as the ICM to address risks based on current land 
use. On February 19, 2015, WSP submitted the Interim Corrective Measure Completion Report – Phase III Barrier Wall 
Installation and Phase I and II Barrier Wall Extensions - Operable Unit 4 (WSP 2015a), which presents the complete barrier 

                                                      
 
1 The February 7, 2014 CMS was Revision 2.0. 
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wall system that encircles OU4. Sheet 1 shows the barrier wall system location and the location of groundwater extraction 
wells installed inside the barrier wall that provide hydraulic groundwater containment. 

In September 2015, an OU1 Phase III Containment Cell Groundwater Monitoring Work Plan (WSP 2015b) was prepared and 
submitted to the NYSDEC.  This work plan included details regarding the installation of four proposed well pairs located 
around the containment cell to monitoring groundwater conditions upgradient and downgradient of the cell in accordance 
with 6 NYCRR Part 360-2.11.  The NYSDEC approved the work plan with modifications, including an additional well pair, 
in a letter dated October 23, 2015 (NYSDEC 2015).  Wells were installed at three of the proposed locations (MW-28, MW-
29, and MW-30) in 2015, while the remaining well pairs (MW-31 and MW-32) were installed in September 2016. In 
addition, monitoring well pair MW-23S/D and well MW-26, which were abandoned during construction activities associated 
with the Wet Electrostatic Precipitator (WESP), and an additional well (MW-33S) in the former Eastern Fill Area (EFA) 
were installed in September 2016.   

The monitoring program specified in the Groundwater Extraction System Monitoring and Contingent Expansion Work Plan 
includes quarterly collection of water level data from monitoring wells and piezometers located on either side of the 
hydraulic containment system.  Piezometer pairs were previously installed on the upgradient and downgradient sides of the 
Phase I and II barrier walls, but were not yet completed along the Phase III alignment due to construction of the WESP 
building.  In addition, piezometer PZ-14 was abandoned in April 2014 as part of the Phase IIB Remedial Design/Remedial 
Action (RD/RA) and required replacement.  The construction of the WESP building was completed in 2017, and the new and 
replacement piezometers were installed in September 2018.   

During the May 2016 quarterly groundwater sampling event, it was discovered that monitoring well MW-25S was damaged.  
In a letter dated September 8, 2017, the NYSDEC approved removal of this monitoring well from the GWMP.  This 
modification is reflected in Table 1. 

Any additional wells damaged or destroyed by construction or other actions in the future shall be replaced (if warranted) in 
consultation with the NYSDEC and will also be incorporated into this GWMP.   
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2 GROUNDWATER MONITORING PLAN 
Revere collects groundwater quality samples from monitoring wells installed in the unconsolidated and bedrock aquifer 
system at the Revere facility.  With the additional wells installed in 2015 and 2016 and excluding monitoring well MW-25S, 
Revere currently has 34 active groundwater monitoring wells (21 overburden wells and 13 bedrock wells) located within the 
boundaries of OU1 and OU4 (Sheet 1).  In addition, one barrier wall piezometer (PZ-13) is included in the groundwater 
sampling program.  Monitoring well and piezometer construction details for all of the wells installed at the site are included 
in Table 12, while available boring logs and construction diagrams are included in Appendix A.   

Revere performs “property line compliance” monitoring with respect to the unconsolidated and bedrock aquifer system.  
Property line compliance means that the unconsolidated and bedrock aquifer monitoring wells are or will be situated in the 
vicinity of Reveres’ downgradient southern property boundary.  Based upon historical groundwater elevation data collected 
from existing monitoring wells, groundwater flow in the unconsolidated aquifer is toward the south–southeast.  Groundwater 
flow in the bedrock aquifer also appears to flow toward the south–southeast.    

2.1 UNCONSOLIDATED AQUIFER   

Revere collects groundwater quality samples from 21 monitoring wells and one piezometer installed in the unconsolidated 
material aquifer.  The shallow monitoring wells and piezometers that are currently part of the facility’s GWMP are shown on 
Table 1.  The unconsolidated aquifer monitoring well locations are presented in Sheet 1.  These monitoring wells are installed 
in and around the facility to monitor the unconsolidated aquifer.  MW-18S is located upgradient of the Middletown facility 
and represents background groundwater quality. The existing unconsolidated monitoring wells are sufficient to monitor 
groundwater quality and to determine groundwater flow direction upgradient and downgradient of the Middletown facility. 

Monitoring wells MW-31S and MW-32S were installed in September 2016 and added to the GWMP to complete the 
groundwater monitoring network in the unconsolidated aquifer upgradient and downgradient of the containment cell.  The 
locations of these wells are also shown on Sheet 1.  All of the containment cell wells are located within 50 feet of the cell, 
well MW-28S is located approximately 600 feet upgradient of MW-29S, and the downgradient wells are located 
approximately 200 feet on center.   

2.1.1 SHALLOW MONITORING WELL INSTALLATION 

The existing shallow monitoring wells at the site have been installed by various drilling contractors and consultants over the 
past three decades.  WSP understands that the majority of the wells were installed using hollow-stem auger methods.  While 
WSP does not have detailed well construction information for all of the shallow monitoring wells, the following section 
describes a typical hollow-stem auger installation methodology for shallow monitoring wells at the site. With the exception 
of the wells that were installed in September 2016 using rotosonic techniques, the shallow wells installed under WSP’s 
oversight were constructed following this methodology. 

The shallow borings would have been advanced through the overburden using either a truck-mounted or track-mounted drill 
rig equipped with minimum 4.25-inch inside-diameter (ID) hollow-stem augers.  Continuous split-barrel or macro-core soil 
samples would have typically been collected until the final termination depth of the well.  On retrieval, the soil would have 
been logged and classified according to the Unified Soil Classification System (refer to the available boring logs in 
Appendix A). The September 2016 wells were installed using a track-mounted drill rig equipped with a 4-inch core barrel 
and logged as described above.   

The wells were typically constructed with 2-inch diameter Schedule 40 polyvinyl chloride (PVC) casing fitted with 
0.010-inch slotted PVC screen.  Screen lengths for each shallow monitoring well are included on Table 1.  Once the casings 
were installed, a quartz sand filter pack (typically U.S. Silica #1, or equivalent) would have been placed in the annular space 

                                                      
 
2 Well names were revised in January 2016 with an S, I, or D to indicate overburden, intermediate, or bedrock wells. 
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between the casing and the surrounding formation.  The sand would have been installed to a level approximately 1-foot above 
the top of the screened interval and topped with approximately 3-feet of bentonite to form a seal.  Once the seal had set, a 
bentonite-cement grout would have been installed to fill the remaining annular space.  The wellheads were completed with 
either flush-mounted protective covers or above-grade stick-ups set in a concrete pad.  The inner casings of the wells were 
fitted with watertight lockable caps. 

All downhole drilling equipment and the split spoon samplers would have been decontaminated following NYSDEC-
approved procedures.  Soil cuttings generated during well installation would have been placed in appropriate containers and 
transported to an onsite temporary storage area for characterization before final disposal.   

Future shallow groundwater monitoring wells will be installed in a similar manner, with the exception that other drilling 
methods, such as rotosonic techniques, may be implemented on a case by case basis with the approval of the NYSDEC. 

2.2 BEDROCK AQUIFER 

Bedrock monitoring wells located at the facility are also listed on Table 1.  Monitoring well MW-29I (intermediate) was 
installed at the proposed location for monitoring well MW-29D; however, during construction this well could not be 
completed to the design depth and was installed to 12 feet bgs.  Because this well is double-cased and screened within the 
weathered shale siltstone and not the overburden, this well is considered to be a bedrock monitoring well. Available 
groundwater elevation data for the bedrock wells indicate groundwater flow direction in the bedrock aquifer toward the 
south-southeast.  Bedrock monitoring well MW-18D was installed upgradient of the Middletown facility to determine 
background water quality.  The bedrock monitoring wells have allowed for evaluation of groundwater quality and 
groundwater migration in the bedrock aquifer. 

Wells MW-31D and MW-32D were installed in September 2016 and added to the GWMP to complete the monitoring well 
network in the bedrock aquifer upgradient and downgradient of the containment cell.  The locations of these wells are also 
shown on Sheet 1.  All of the containment cell wells are located within 50 feet of the cell, well MW-28D is located 
approximately 600 feet upgradient of MW-29D, and the downgradient wells are located approximately 200 feet on center.   

2.2.1 BEDROCK MONITORING WELL INSTALLATION 

The existing bedrock monitoring wells were installed as double cased wells with an outer metal casing having a minimum 
six-inch (inner) diameter.  The outer conductor casing was installed to seal off groundwater in the unconsolidated aquifer and 
the weathered, fractured bedrock horizon. 

The initial soil boring for each existing well was advanced through the unconsolidated material using minimum 10.25-inch 
(inner) diameter hollow stem augers and split spoon samplers or rotosonic techniques.  The hollow stem augers or core 
barrels were advanced into the top of the weather bedrock horizon to refusal.  Bedrock coring techniques were used to 
advance the bore hole approximately five feet through the weathered bedrock until competent bedrock was encountered.  
After competent bedrock was encountered, the bedrock portion of the borehole was reamed with a minimum of 6.25-inch 
diameter roller bit.  The reamed borehole was cleaned of drill cuttings.  The conductor casing was set into the bedrock socket 
and grouted in place using a cement bentonite grout.  Once the conductor casing was positioned, the grout was allowed to 
cure for a minimum of 24 hours before the borehole was advanced into the underlying bedrock.  Casing centralizers were 
placed on the conductor casings when the conductor casings exceed 80 feet in total length to properly align the conductor 
case in the borehole.  Centralizers were placed approximately every 15 to 20 feet of casing length. 

The bedrock monitoring wells were installed using a two-inch Schedule 40 polyvinyl chloride (PVC) riser casing and 
0.010-inch slotted well screen installed through the conductor casing.  Ten feet of two-inch (inner) diameter well screen was 
placed in the bottom of the bore hole.  The annular space between the well screen and the boring wall was fitted with filter 
pack material consisting of clean quartz and compatible with the screen slot size.  The filter pack was extended to one foot 
from the top of the well screen.  A one-foot thick fine sand layer was placed above the filter pack material.  A bentonite pellet 
seal, a minimum of two-feet in thickness was placed above the fine sand layer.  Depending on the depth at which the bedrock 
aquifer was encountered, the bentonite pellet seal was extended in the bottom of the conductor casing to eliminate cross 
communication between the unconsolidated material / weather bedrock horizon and the bedrock aquifer.  The remaining 
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annular space was filled with a cement bentonite grout to within three feet of the original grade.  The cement bentonite grout 
was pumped into the borehole starting at the top of the bentonite seal and proceeding upward using a tremie pipe.   

The bedrock monitoring wells were completed above grade by installing a metal sono-tube protective surface casing to 
prevent well head damage due to frost heaving.  The sono-tube was cemented into place and fitted with a lock cap.  The PVC 
monitoring wells were fitted with a bottom and top end cap.  One exception is for well MW-21D, which was completed as a 
flush mount well.  Casing centralizers were placed on the monitoring wells casings as necessary, and any well that had a 
termination depth of greater than 30 feet.  The first centralizer was placed approximately two feet above the top of the well 
screen and every 15 feet thereafter.   

All downhole drilling equipment and the split spoon samplers were decontaminated following NYSDEC-approved 
procedures. 

Soil and bedrock cuttings generated during bedrock well installation were placed in appropriate containers and transported to 
an onsite temporary storage area for characterization before final disposal.  

Future bedrock groundwater monitoring wells will be installed in a similar manner, with the exception that other drilling 
methods, such as rotosonic techniques, may be implemented on a case by case basis with the approval of the NYSDEC. 

2.3 BARRIER WALL PIEZOMETERS 

Piezometer clusters were installed upgradient and downgradient of the barrier wall for measuring groundwater levels in the 
unconsolidated aquifer.  The groundwater elevation data collected from the piezometers is used to evaluate the effectiveness 
of the barrier wall in retarding groundwater migration through the barrier structure. 

Revere installed piezometer clusters (PZ-1 through PZ-253) for measuring groundwater levels in the unconsolidated aquifer.  
PZ-14 was removed as part of on-going remediation efforts being completed at the facility; replacement piezometer PZ-14R 
was installed in September 2018 as shown on Sheet 1.  The piezometer clusters are positioned on an approximate 300-foot 
spacing along the completed eastern sections of the barrier wall.   

2.3.1 PIEZOMETER INSTALLATION  

Soil borings for piezometer installation were advanced through the unconsolidated materials using either minimum 2.25-inch 
(inner) diameter hollow stem augers (PZ-1 through PZ-184) or rotosonic techniques (PZ-14R and PZ-19 through PZ-25).  
Split spoon or 5-foot interval continuous core samples were retrieved from the borings and logged by an onsite 
hydrogeologist.   

The piezometers were constructed of two-inch (inner) diameter schedule 40 PVC riser casing and well screen.  The PVC well 
screen consists of 2-inch 0.010-inch machine slots.  On reaching the bedrock surface, bentonite pellets were placed in the 
bottom two-foot sections of the boring and topped with six-inches of sand material.  The well screen was placed into the 
boring from the top of the sand material to the depth at which the unconsolidated groundwater table was encountered.   

The annular space between the well screen and the boring wall was fitted with filter pack material consisting of clean quartz 
and compatible with the screen slot size.  The filter pack was extended to one foot from the top of the well screen top.  A 
minimum two-foot thick bentonite pellet seal was placed above the filter pack material.  The remaining annular space was 
filled with a cement bentonite grout within three feet of the original grade.  Above grade protective metal casing sono-tube 
structures were installed on each piezometer, with the exception of piezometers PZ-5 and PZ-21 through PZ-25, which were 

                                                      
 
3 Piezometer PZ-26 was also installed in September 2018.  As described in the October 30, 2018, Completion Report for the August 2017 Addendum to the 
Groundwater Extraction System Monitoring and Contingent Expansion Work Plan for Operable Unit 4 (WSP 2018), piezometer PZ-26 will be abandoned 
with the approval of the NYSDEC and is therefore not included in this GWMP. 

4 Piezometers PZ-15 though PZ-18 were installed in 2011 to determine depth to water for the design of the containment cell. These piezometers have since 
been removed. 
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installed in flush mount protective casings to prevent damage by vehicular traffic.  Additionally, as the result of a grade 
change, access to piezometer PZ-7 is now through a protective manhole cover.  The sono-tubes were fitted with locking caps. 

Piezometers installed to a depth greater than 30 feet were fitted with casing centralizers to properly align the PVC casing and 
well screen to the borehole.  Each piezometer was fitted with a bottom and top end cap.  Piezometers installed in the facility 
operational areas were completed with appropriately sized, flushed mount curb boxes so that the piezometers will not restrict 
facility traffic.   

All downhole drilling equipment and the split-spoon samplers were decontaminated following NYSDEC-approved 
procedures. 

Soil and bedrock cuttings generated during piezometer installation were placed in appropriate containers and transported to 
an onsite temporary storage area for characterization prior to proper disposal. 

Future piezometers will be installed in a similar manner, with the exception that other drilling methods, such as rotosonic 
techniques, may be implemented on a case by case basis with the approval of the NYSDEC. 

2.4 MONITORING WELL AND PIEZOMETER DEVELOPMENT 

The monitoring wells and piezometers were developed using submersible pumps, bailers, and mechanical surging equipment 
to remove formation fines from the filter pack.  The installed monitoring wells and piezometers were developed until the 
discharged groundwater was free of sediment or suspend matter and in-situ parameters for pH, temperature, and specific 
conductance have stabilized.  Based on historical well development activities performed at the Middletown facility, 
approximately 5-10 well volumes or a minimum of one-hour of mechanical development were required to complete the 
development of each monitoring well or piezometer.   

Development and purge water generated during development, purging or sampling activities was collected in containers and 
transported to containment areas that drain to the onsite water treatment facility for treatment. 

2.5 SURVEYING  

Monitoring wells and piezometers were surveyed for horizontal location and vertical elevation by a registered licensed New 
York surveyor.  Horizontal measurements were calculated to the nearest 0.1 foot.  Vertical elevations were calculated to the 
nearest 0.01 foot and reported in feet above mean sea level (MSL).  Orientation for the monitoring well and piezometer 
locations are on New York State Plane Coordinate System, east zone (Horizontal NAD-83; Vertical NAVD-88).  The 
monitoring well and piezometer locations have been plotted on Sheet 1 for reference.  

Vertical elevations on the north side top of the PVC casing, north top side of the metal protective casing or curb box, and the 
local ground surface were determined at each monitoring well and piezometer.  Vertical elevations are reported relative to 
MSL.  The top of the PVC casing elevation is used to determine groundwater elevations in the unconsolidated and bedrock 
aquifers. 

2.6 SAMPLING AND FIELD MEASUREMENTS 

To the extent allowed by existing physical conditions at the Middletown facility, the groundwater sampling protocols adhere 
to the specific methods present in this GWMP document. If alternative sampling procedures are implemented in response to 
facility specific constraints, each procedure will be selected on the basis of meeting data objectives.  Such alternatives will be 
fully documented and reported to the proper regulatory agencies.   

2.6.1 GROUNDWATER ELEVATION MEASUREMENTS 

Total monitoring well/piezometer depth and the depth to groundwater is measured in each monitoring well/piezometer before 
evacuation, purging, or sampling activities are performed.  An electronic water level indicator is used to measure the depth to 
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groundwater and total depth of each monitoring well/piezometer.  The total depth and depth to groundwater measurements 
are used to determine the direction of potential groundwater flow and how water levels change with time and to calculate the 
necessary purge volumes for sampling.  Groundwater elevation data are recorded for all of the piezometers to determine the 
effectiveness of the barrier wall structure.  Water levels are measured from a marked measuring point established on the inner 
well casing. The water level probe and tape shall be decontaminated between measurements.  Groundwater elevation 
monitoring activities are performed on a quarterly basis for piezometers and monitoring wells that are part of this GWMP. 

2.6.2 GROUNDWATER SAMPLING PROCEDURES 

Groundwater monitoring wells that are designated for sampling will be purged with the aid of a peristaltic-type pump and 
new or dedicated, disposable tubing as recommended in EPA’s RCRA Groundwater Monitoring Draft Technical Guidance 
document (November 1992).  Using a pump for purging monitoring wells and for collection of groundwater quality samples 
is an acceptable purging method according to EPA’s Region II QAM.  The NYSDEC approved the use of a peristaltic pump 
to purge groundwater monitoring wells in August 1994.  Monitoring wells may also be purged and sampled using a new 
polyethylene bailer. 

Groundwater sampling activities will be initiated after each well is properly developed and purged.  Because drilling and well 
construction activities disturb the natural groundwater system for a new well, a minimum of 10 days will be allowed for the 
groundwater system to return to chemical and physical equilibrium before initial groundwater quality samples are collected 
from any new well for laboratory analysis.  All equipment used during groundwater quality sampling activities will be 
decontaminated and thoroughly rinsed before use. 

If any specific monitoring well cannot be purged using a peristaltic pump, then that monitoring well will be purged using a 
new polyethylene or PVC bailer and new sampling rope.  Peristaltic pumps, in general, cannot recover groundwater from 
monitoring wells if the depth to groundwater is greater than 25 feet.  Based upon historical groundwater drawdowns observed 
on wells MW-13D, MW-14D, MW-15D, MW-18D, PZ-13 and MW-27D, these bedrock monitoring wells require purging 
and sampling activities to be completed with a polyethylene or PVC bailer.   

After measuring the depth to water, the depth to the bottom of the well shall be measured.  The volume of water in the casing 
shall then be calculated, followed by the calculation of the minimum purge volume.  The depths and calculations shall be 
recorded on a sample log for each well. 

A minimum of three well volumes will be evacuated from each monitoring well before collection of the groundwater quality 
samples to ensure water from the formation has displaced the standing water in the well casing.  In-situ indicator parameters 
of pH, temperature, oxidation/reduction potential and specific conductance will be recorded in a field book after each well 
volume.  Turbidity and hardness values will be recorded from the final purge volume.  All field measurements (purge 
volume, times, water level measurements and field parameters, etc.) will be recorded in the field notebook.  If any 
groundwater monitoring well is of a low yielding nature or is purged to dryness before the removal of three well volumes, 
that monitoring well will be purged to near dryness once and then allowed to recover sufficiently before groundwater quality 
samples are collected.  All wells will be sampled within 3 hours after the completion of the evacuation process as 
recommended in the EPA’s 1992 draft guidance document.  Two wells, MW-9S and PZ 13 are sampled after an overnight 
recovery.  If any monitoring well is purged to dryness during the groundwater sampling process, that monitoring well will be 
allowed to recover before the sampling process is continued. 

Portable pumps and vehicles shall be placed down-wind of the well to be sampled (specifically when sampling volatile 
organic compounds [VOCs]).  Gasoline for portable pumps shall not be stored near empty sample containers, nor near the 
coolers with filled sample containers. 

2.6.3 SAMPLING AND ANALYTICAL PARAMETERS  

Nitrile gloves shall be worn whenever sampling or handling samples.  To prevent cross-contamination by sample handling, 
new gloves shall be used at each well.  Gloves shall be replaced with new gloves whenever contact is made with the ground 
or other surface that could be contaminated. 

Samples shall be collected in clean, pre-preserved containers, where applicable.  All groundwater quality samples will be 
collected in sampling containers supplied by the analytical laboratory.  Containers shall be acquired already cleaned in 
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accordance with EPA contract laboratory protocols.  Total metals will be collected in a laboratory supplied pre-preserved 
sample container.  Containers should be labeled and provide the following information: 

— Well Number or Sample ID 

— Sample Matrix 

— Facility Name 

— Sample Collector’s Name or Initials 

— Date and Time of Sample Collection 

— Analysis to be performed 

— Preservative 

Sampling shall be performed in a prescribed sequence.  Duplicate samples shall be taken in the same manner and identified 
with a unique identification that does not indicate the nature of the sample.  Equipment blank samples shall be taken in a 
manner that duplicates well sampling as much as practical.  Samples shall be immediately placed in a pre-cooled cooler. 

QUARTERLY SITE-WIDE MONITORING PROGRAM 

Groundwater quality samples will be collected from the existing wells and analyzed for total lead, antimony, arsenic, 
cadmium, and chromium, sulfate, alkalinity and pH to evaluate both site-wide groundwater quality and specifically 
groundwater quality upgradient and downgradient of the containment cell.  Total metals and inorganic groundwater quality 
samples will be collected from the monitoring wells using new or dedicated tubing and a peristaltic pump, or a bailer, after 
the purging process.   

Groundwater quality samples collected from any monitoring well as part of the GWMP will be analyzed for the constituents 
listed in Table 2 on a quarterly basis.  It should be noted that the elimination of dissolved lead from the groundwater 
monitoring program was approved by the NYSDEC in July 2003, and, as such, analysis for this parameter is no longer 
required.    

Field blanks and/or trip blanks shall be collected and handled in as near to the same manner as groundwater samples.  
Duplicate samples shall be taken and handled exactly the same as other groundwater samples. 

ANNUAL CONTAINMENT CELL MONITORING PROGRAM 

Groundwater quality samples will be collected from the containment cell monitoring wells on a quarterly basis as described 
above.  In addition, groundwater samples will be collected on an annual basis from the containment cell wells (MW-28S/D, 
MW-29S/D, MW-30S/D, MW-31S/D, and MW-32S/D) for analysis of the parameters shown in Table 3, which are listed in 
6 NYCRR Part 360-2.11 as “routine” and “baseline” parameters.    

The initial sampling event after the wells have been installed and developed will include all of the parameters listed in 
Table 3.  The analysis of the annual program parameters will be rotated quarterly, such that the annual program is conducted 
during a different quarter each calendar year.   

Groundwater quality samples collected from any monitoring well for VOC analysis will be collected using a new or 
dedicated Teflon or Polyethylene bailer before collection of any other samples.  VOA vials shall be filled completely with no 
remaining headspace and no bubbles.  Care should be taken to avoid over-filling vials and bottles to prevent spillage of 
preservatives.   

Field blanks and/or trip blanks shall be collected and handled in as near to the same manner as groundwater samples.  
Duplicate samples shall be taken and handled exactly the same as other groundwater samples. All containment cell 
groundwater samples collected as part of either baseline or expanded sampling will be validated in accordance with the 
procedures outlined in 6 NYCRR Part 360-2.11(d). 

CONTINGENCY MONITORING PROGRAM 

Site-Wide Monitoring Wells 

The quarterly reports will include an evaluation of the data for all monitoring wells and recommend changes to the program 
as appropriate. For monitoring wells not associated with the containment cell, if a significant increase over historical water 
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quality data is detected for one or more of the quarterly parameters, a contingent modification to the quarterly program will 
be developed and implemented in coordination with the NYSDEC. 

Containment Cell Monitoring Wells 

In accordance with 6 NYCRR Part 360-2.11(c), if a significant increase over existing water quality is detected for one or 
more of the parameters in the quarterly (Table 2) or annual (Table 3) program for the containment cell monitoring wells, the 
NYSDEC will be notified within 14 days.  A significant increase over the existing water quality is defined as an exceedence 
of the existing groundwater quality by three standard deviations, or an exceedence of water quality standards for that 
parameter as defined in 6 NYCRR Part 703 for a class GA groundwater.  If the exceedence was detected during quarterly 
sampling, samples collected from the containment cell monitoring wells during the next quarterly sampling event will be 
analyzed for all of the annual parameters listed in Table 3.  If the exceedence was detected in an annual parameter, the data 
will be evaluated to determine an offsite source or explanation for the exceedence due to error in sampling, analysis, or 
natural variation, and a report will be submitted to the NYSDEC.   

In accordance with 6 NYCRR Part 360-2.11(c), if a significant increase over existing water quality has been detected for one 
or more of the annual parameters listed above in the containment cell monitoring wells, and it cannot successfully be 
demonstrated to be due to an offsite source or an error in sampling, analysis, or natural variation in groundwater quality, a 
contingent groundwater monitoring program will be developed and implemented in coordination with the NYSDEC.  Table 4 
includes potential expanded parameters that may be included in the contingent program.   

2.6.4 INSTRUMENT CALIBRATION PROCEDURES AND FREQUENCY 

All field instruments, including electro-conductivity meters, pH meters, dissolved oxygen meters and turbidity meters, shall 
be calibrated in accordance with the manufacturer’s specifications before each daily use.  All calibration fluids shall be kept 
in clearly marked containers with the fluid expiration dates on each container.  Documentation that the meters were 
appropriately calibrated shall be recorded on a field log.  Information to be recorded includes instrument type, model number, 
date and time.  

2.6.5 ANALYTICAL PROCEDURES 

Analyses shall be performed for the parameters and by the methods shown in Tables 2 and 3.  Analytical procedures shall be 
specified and analyses conducted in accordance with the laboratory’s quality assurance manual.   

2.6.6 SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES   

Measuring tapes, probes, sensors, field indicator parameter meters, purging and sampling devices shall be decontaminated 
with de-ionized water.  Any equipment or device that will be placed in the well casing or could come into contact with 
groundwater to be sampled shall not be placed on the ground. All equipment and devices shall be placed on clean surfaces 
only.  Any equipment or device that is to be placed in the well casing or could come into contact with groundwater to be 
sampled shall be decontaminated between sampling at different well locations and shall be rinsed with de-ionized water prior 
to placing the equipment or device in the well casing.   

2.6.7 INTERNAL QUALITY CONTROL CHECKS 

Quality control of sampling and sample handling is maintained by a systematic collection and analysis of “blank” and 
duplicate samples.  Quality control samples include: 

— Trip blanks that are placed in coolers by the supplying laboratory and analyzed for VOCs to assess the containers and the 
impacts on samples caused by the transport of the samples.  These blank samples are made by the laboratory using 
reagent grade de-ionized water and the usual preservative. The caps are to remain sealed until removed in the laboratory.  
One trip blank per VOC sampling event shall be prepared and analyzed. 
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— Equipment blanks are checks of the decontamination procedure’s effectiveness made after decontamination by pouring 
distilled water over, or passing the distilled water through, equipment and collecting it in sample bottles for analysis.  
One equipment blank per sampling event is collected and analyzed.  

— Duplicate samples are made in the field by duplicating a sample or sample suite, as much as practical, as near to the same 
time as practical, using the same sampling techniques, preservatives, containers and container source to eliminate as 
many variables as possible.  The samples shall be identified in a manner that the duplicate sample appears to be simply 
another sample from a different well, not labeled or coded unusually, and not analyzed in a different manner.  Duplicate 
samples will be collected and analyzed at the rate of 1 per 20 primary samples per sampling event. 

2.6.8 SAMPLE CHAIN-OF-CUSTODY 

Chain-of-custody documents shall be maintained in a manner such that samples are in the custody and control of a known 
person at all times. The chain-of-custody procedures will allow the tracing of possession and handling of each sample from 
the time of field collection through laboratory analysis.  The quality control procedure shall include completed purge and 
sample (field) logs, completed sample labels for each sample, completed chain-of-custody forms and transport of a properly 
sealed cooler.  Transport of a properly sealed cooler by a common carrier does not require acknowledgement of the contents 
by the common carrier.  The chain-of-custody form shall include provisions to record the sample identification, analyses 
required, personnel handling and receiving of the samples, and dates and times. 

2.6.9 PREVENTATIVE MAINTENANCE 

As part of the routine before sampling each well, a well inspection shall be conducted.  The well inspection shall include 
observations concerning general appearance (free of debris, access is maintained), labeling/markings (well number and 
measurement point clearly marked), traffic protection, concrete pad, lock, cap and surroundings.  A review of records will be 
conducted to assess evidence of silt build-up in the well or screen clogging.  Any deficiencies shall be noted in the permanent 
inspection log (field log) and maintenance scheduled in a timely manner. 
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3 DELIVERABLES/REPORTING 
Groundwater quality samples collected under this GWMP will be collected on a quarterly or annual basis.  Groundwater 
sampling activity reports are prepared and submitted to the NYSDEC quarterly as well as to the Town of Wallkill.  The 
quarterly reports include a description of the field sampling activities, a discussion of the laboratory results, and evaluation of 
the piezometer data.  The reports will be modified to include the containment cell monitoring data.  The reports shall also 
include laboratory analytical summary sheets, including quality control summaries, chain-of-custody forms and groundwater 
purging and sample (field) logs for each well sampled.  The quarterly sampling reports are submitted to the NYSDEC and 
Town of Wallkill approximately 60 days after completion of the groundwater sampling activities.  Additionally, the data is 
submitted electronically to the NYSDEC as part of their Electronic Data Deliverable (EDD) program. 

Any changes to the list of wells to be sampled during the subsequent sampling event, including additional monitoring wells 
or the analytical parameters, will be documented in the quarterly groundwater monitoring reports. 
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Table 1

Monitoring Well and Piezometer Construction Details
Revere Smelting & Refining Corporation

Middletown, New York

Ground Top of Casing Depth to Top Depth to Bottom Total Top of Screen Bottom of Screen Bottom
Former Installation Well Elevation Elevation of Screen of Screen Depth Elevation Elevation Elevation Diameter Slot Size
Well ID Date Status (feet amsl) (feet amsl) (feet) (feet) (feet) (feet amsl) (feet amsl) (feet amsl) (inches) (inches)

RSR Well (GW-1) 08/10/82 Abandoned 516 519.65 5.1 15.1 17 510.9 500.9 499 4 NA
MW-1 07/29/91 Abandoned 518.9 520.24 8 13 13 510.9 505.9 NA NA NA

MW-1A 12/22/93 Abandoned 518.8 520.29 19 24 24 499.8 494.8 NA 2 0.01
MW-2 07/30/91 Abandoned 510.9 513.42 22 27 27 488.9 483.9 NA 2 0.01
MW-3 07/26/91 Abandoned 507.1 509.47 17.5 22.5 22.5 489.6 484.6 NA 2 0.01
MW-4 07/25/91 Abandoned 511.4 512.8 13.5 18.5 18.5 497.9 492.9 NA 2 0.01

MW-4A 12/21/93 Abandoned 511.7 513.02 23 33 33 488.7 478.7 NA 2 0.01
MW-5 07/22/91 Abandoned 513 514.72 15 20 20 498 493 NA 2 0.01

MW-6A 07/29/91 Abandoned 506.8 509.14 11 16 16 495.8 490.8 NA 2 0.01
MW-7 07/11/91 Active 524.8 526.63 5 15 15 519.8 509.8 NA 2 0.01
MW-8 07/29/91 Abandoned 523.8 525.49 3 8 8 520.8 515.8 NA 2 0.01

MW-8R June 1999 Active 524.06 526.21 NA NA NA NA NA NA NA NA
MW-9 12/13/93 Active 518.7 519.35 5 10 10 513.7 508.7 NA 2 0.01

MW-10 12/10/93 Abandoned 497.6 499.98 3 8 8 494.6 489.6 NA 2 0.01
MW-11 12/15/93 Abandoned 531.4 533.48 7.1 9.4 9.4 524.3 522 NA 2 0.01
MW-12 12/10/93 Abandoned 500.2 502.09 4 9 9 496.2 491.2 NA 2 0.01

MW-13(A) 07/28/94 Active 480.99 483.32 13 18 18 467.99 462.99 NA 2 0.01
MW-14 12/14/93 Active 481.2 483.38 22 27 27 459.2 454.2 NA 2 0.01

MW-15(A) 06/10/97 Active 484.17 486.47 6 11 11 478.17 473.17 NA 2 0.01
MW-16 06/04/97 Active 492.53 494.62 5.41 15.41 16 487.12 477.12 NA 2 0.01

MW-17(A) 06/06/97 Active 488.87 491.46 3.5 13.5 13.5 485.37 475.37 NA NA NA
MW-18 06/13/97 Active 530.92 533.28 5 10 10 525.92 520.92 NA 2 0.01
MW-19 06/14/01 Active 521.99 523.96 5 15 15 516.99 506.99 NA 2 NA
MW-20 06/14/01 Active 512.32 511.94 19 29 29 493.32 483.32 NA 2 NA

MW-23S 11/07/01 Abandoned 496.68 498.5 2 12 12 494.68 484.68 NA 2 NA
NA 09/01/16 Active 497.76 500.23 6 16 16 491.76 481.76 481.76 2 0.01

MW-24 11/08/01 Active 485.86 488.09 2 12 12 483.86 473.86 NA 2 NA
MW-25 11/08/01 Damaged 491.65 494.16 2 12 12 489.65 479.65 NA 2 NA
MW-26 11/08/01 Abandoned 501.74 503.99 7.6 14.6 14.6 494.14 487.14 NA 2 NA

NA 09/01/16 Active 502.62 505.46 5.5 15.5 15.5 497.12 487.12 487.12 2 0.01
MW-27A 04/09/09 Active 480.19 482.18 10 20 20 470.19 460.19 460.19 2 0.01
MW-28S 12/15/15 Active 532.84 535.50 2.5 12.5 12.5 530.34 520.34 520.34 2 0.01
MW-29S 12/17/15 Active 521.78 524.25 4.5 5.5 5.5 517.28 516.28 516.28 2 0.01
MW-30S 12/18/15 Active 523.32 525.02 4.5 12.5 12.5 518.82 510.82 510.82 2 0.01
MW-31S 09/06/16 Active 515.73 518.37 5 13 13 510.73 502.73 502.73 2 0.01
MW-32S 09/06/16 Active 530.07 532.73 4.5 14.5 14.5 525.57 515.57 515.57 2 0.01

NA 09/01/16 Active 514.80 517.57 4.5 7.5 7.5 510.30 507.30 507.30 2 0.01

MW-13S
MW-14S

MW-10S
MW-11S

MW-32S
MW-33S

Well ID (b)
Overburden Wells

MW-27S
MW-28S
MW-29S
MW-30S
MW-31S

MW-23S-R
MW-24S
MW-25S (d)
MW-26S
MW-26S-R

MW-17S
MW-18S
MW-19S
MW-20S
MW-23S

MW-12S

MW-3S
MW-4S
MW-4S-R
MW-5S
MW-6S
MW-7S
MW-8S
MW-8S-R
MW-9S

MW-15S
MW-16S (c)

RSR Well (GW-1)
MW-1S
MW-1S-R
MW-2S
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Table 1

Monitoring Well and Piezometer Construction Details
Revere Smelting & Refining Corporation

Middletown, New York

Ground Top of Casing Depth to Top Depth to Bottom Total Top of Screen Bottom of Screen Bottom
Former Installation Well Elevation Elevation of Screen of Screen Depth Elevation Elevation Elevation Diameter Slot Size
Well ID Date Status (feet amsl) (feet amsl) (feet) (feet) (feet) (feet amsl) (feet amsl) (feet amsl) (inches) (inches)Well ID (b)

MW-13B 06/12/97 Active 482.21 483.32 32.5 37.5 32.5 449.71 444.71 NA 2 0.01
MW-14B July 1999 Active 482.8 484.92 NA NA NA NA NA NA NA NA
MW-15B July 1999 Active 484.01 486.32 NA NA NA NA NA NA NA NA
MW-18B July 1999 Active 531.42 533.39 NA NA NA NA NA NA NA NA
MW-21B 06/15/01 Active 515.81 515.48 9 19 19 506.81 496.81 NA 2 NA

MW-23(D) Nov 2001 Abandoned 496.72 498.06 22 26.8 26.8 474.72 469.9 NA 2 NA
NA 08/31/16 Active 497.02 499.72 30 35 35 467.02 462.02 462.02 2 0.01

MW-27B 04/09/09 Active 480.71 482.34 27 35 35 453.71 445.71 445.71 2 0.01
MW-28D 12/29/15 Active 532.63 534.40 18.5 23.5 23.5 514.13 509.13 509.13 2 0.01
MW-29I 12/17/15 Active 521.55 523.61 8.0 12.0 12.0 513.5 509.5 509.5 2 0.01
MW-29D 12/30/15 Active 521.68 522.61 18.5 23.5 23.5 503.18 498.18 498.18 2 0.01
MW-30D 12/29/15 Active 522.83 523.78 18.5 23.5 23.5 504.33 499.33 499.33 2 0.01
MW-31D 09/06/16 Active 514.82 517.77 19 24 24 495.82 490.82 490.82 2 0.01
MW-32D 09/01/16 Active 530.21 532.97 22 27 27 508.21 503.21 503.21 2 0.01

PZ-1 08/23/99 Active 529 531.13 7.2 10.2 10.2 521.8 518.8 518.8 2 0.01
PZ-2 08/24/99 Active 527.69 529.75 7.2 14.2 14.2 520.49 513.49 513.49 2 0.01
PZ-3 08/24/99 Active 523.82 525.72 6 14 14 517.82 509.82 509.82 2 0.01
PZ-4 08/24/99 Active 522.92 524.74 6 14 14 516.92 508.92 508.92 2 0.01
PZ-5 08/30/99 Active 523.06 522.64 6 14 14 517.06 509.06 509.06 2 0.01
PZ-6 08/25/99 Active 522.74 524.39 6 15 15 516.74 507.74 507.74 2 0.01
PZ-7 08/25/99 Active 519.8 521.38 6 10 10 513.8 509.8 509.8 2 0.01
PZ-8 08/25/99 Active 528.86 527.62 7.4 13.4 13.4 521.46 515.46 515.46 2 0.01
PZ-9 08/31/99 Active 519.76 521.52 6.2 15.2 15.2 513.56 504.56 504.56 2 0.01
PZ-10 08/25/99 Active 517.68 519.54 6.1 13.1 13.1 511.58 504.58 504.58 2 0.01
PZ-11 08/31/99 Active 516.84 519.18 6 14 14 510.84 502.84 502.84 2 0.01
PZ-12 08/30/99 Active 512.72 514.80 6 14 14 506.72 498.72 498.72 2 0.01
PZ-13 09/01/99 Active 513.19 514.86 17 27 30 496.19 486.19 483.19 2 0.01
PZ-14 09/02/99 Abandoned 506.85 508.77 16 24 24 490.85 482.85 482.85 2 0.01

NA 08/16/18 Active 505.79 509.14 14 24 26 491.79 481.7899 479.7899 2 0.01
PZ-15 09/19/11 Removed 534.3 536.307 3 8 10 531.30 526.3 524.3 2 0.01
PZ-16 09/19/11 Removed 531.62 533.62 8 13 13 523.62 518.62 518.62 2 0.01
PZ-17 09/19/11 Removed 531.74 534.245 8 13 13 523.74 518.74 518.74 2 0.01
PZ-18 09/19/11 Removed 526.48 528.479 8 13 13 518.48 513.48 513.48 2 0.01

NA 08/15/18 Active 529.55 532.19 5 10 11 524.55 519.55 518.55 2 0.01
NA 08/14/18 Active 530.09 533.06 5.5 10.5 11.5 524.59 519.59 518.59 2 0.01
NA 08/15/18 Active 518.73 518.39 3 6 6 515.73 512.73 512.73 2 0.01
NA 08/15/18 Active 517.63 517.09 3 6 6 514.63 511.63 511.63 2 0.01
NA 08/15/18 Active 512.38 511.96 10 20 21 502.38 492.38 491.38 2 0.01
NA 08/15/18 Active 511.49 511.20 14 24 28 497.49 487.49 483.49 2 0.01
NA 08/16/18 Active 508.85 508.47 14 24 24 494.85 484.85 484.85 2 0.01

MW-21D

PZ-22

Bedrock Wells

Piezometers

MW-29D
MW-30D
MW-31D
MW-32D

MW-23D
MW-23D-R
MW-27D
MW-28D
MW-29I

MW-13D
MW-14D
MW-15D
MW-18D

PZ-13
PZ-14
PZ-14R
PZ-15 (e)
PZ-16 (e)

PZ-23
PZ-24
PZ-25

PZ-17 (e)
PZ-18 (e)
PZ-19
PZ-20
PZ-21

PZ-10
PZ-11
PZ-12

PZ-1
PZ-2
PZ-3
PZ-4
PZ-5
PZ-6
PZ-7
PZ-8
PZ-9
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Table 1

Monitoring Well and Piezometer Construction Details
Revere Smelting & Refining Corporation

Middletown, New York

Ground Top of Casing Depth to Top Depth to Bottom Total Top of Screen Bottom of Screen Bottom
Former Installation Well Elevation Elevation of Screen of Screen Depth Elevation Elevation Elevation Diameter Slot Size
Well ID Date Status (feet amsl) (feet amsl) (feet) (feet) (feet) (feet amsl) (feet amsl) (feet amsl) (inches) (inches)Well ID (b)

EW-9 07/28/07 Active 518.63 517.71 10 20 20 508.63 498.63 498.63 4 0.04
EW-10 07/30/07 Active 513.65 512.80 9 19 19 504.65 494.65 494.65 4 0.04
EW-8 07/29/07 Active 511.12 510.27 8 23 23 503.12 488.12 488.12 4 0.04
EW-1 07/27/07 Active 509.41 508.29 9.8 19.8 19.8 499.61 489.61 489.61 4 0.04

a) NA = Not available. Boring logs not provided or incomplete.
b) Well names were revised in January 2016 with an S, I, or D to indicate overburden, intermediate, or bedrock wells.
c) Well MW-16S was damaged during the Phase IIB RD/RA, and repaired and resurveyed in January 2016.
d) Monitoring well MW-25S was damaged and approved for removal from the GWMP by the NYSDEC in a letter dated September 8, 2017.
e) Piezometers PZ-15 though PZ-18 were installed to determine depth to water for the design of the containment cell. These piezometers have since been removed.

Extraction Wells
EW-1
EW-2
EW-3
EW-4
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Table 2

Quarterly Groundwater Monitoring Program
Revere Smelting & Refining Corporation

Middletown, New York

Parameters Total Total Total Total Total Alkalinity Sulfate pH
Monitoring Lead Antimony Cadmium Chromium Arsenic (mg/l) (mg/l) 9040B and

Well ID 6010C 6010C 6010C 6010C 6010C SM2320 B-1997 300 9045D

MW-7S X X X X X X X X
MW-8S-R X X X X X X X X
MW-9S X X X X X X X X
MW-13S X X X X X X X X
MW-14S X X X X X X X X
MW-15S X X X X X X X X
MW-16S X X X X X X X X
MW-17S X X X X X X X X
MW-18S X X X X X X X X
MW-19S X X X X X X X X
MW-20S X X X X X X X X
MW-23S-R X X X X X X X X
MW-24S X X X X X X X X
MW-26S-R X X X X X X X X
MW-27S X X X X X X X X
MW-28S X X X X X X X X
MW-29S X X X X X X X X
MW-30S X X X X X X X X
MW-31S X X X X X X X X
MW-32S X X X X X X X X
MW-33S X X X X X X X X

MW-13D X X X X X X X X
MW-14D X X X X X X X X
MW-15D X X X X X X X X
MW-18D X X X X X X X X
MW-21D X X X X X X X X
MW-23D-R X X X X X X X X
MW-27D X X X X X X X X
MW-28D X X X X X X X X
MW-29D X X X X X X X X
MW-30D X X X X X X X X
MW-31D X X X X X X X X
MW-32D X X X X X X X X

PZ-13 X X X X X X X X

Unfiltered Metals (in ug/l) Miscellaneous Inorganics

Unconsolidated Wells 

Bedrock Wells

Barrier Wall Piezometers
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Table 3

Annual Containment Cell Groundwater Monitoring Program
Revere Smelting & Refining Corporation

Middletown, New York

Analytical
Method

-
-
-
-
-
-
-

351.2
350.1
300.0
410.4

SM5210 B-2001
9060A

SM2540 C-1997
300.0

SM2320 B-1997
9066
300.0
300.0

SM2340 C-1997

6010C
6010C
6010C
6010C
6010C
7196A
6010C
6010C
9012B
6010C
6010C
6010C
7470A
6010C
6010C
6010C
6010C
6010C
6010C
6010C
6010C
8260C

a)

Aluminum
Barium
Beryllium
Boron

Alkalinity, Total as CaCO3 (mg/l)
Phenols (mg/l)
Chloride (mg/l)
Bromide (mg/l)

Vanadium
Zinc

Cobalt
Copper
Cyanide

Volatile Organic Compounds (µg/l) (a)
Analysis will include all of the VOCs listed under the baseline parameters in the Water 
Quality Analysis Tables under 6 NYCRR Part 360-2.11.

Total Hardness as CaCO3 (mg/L)
Inorganic Parameters (mg/l):

Potassium
Selenium
Silver
Sodium
Thallium

Iron
Magnesium
Manganese
Mercury
Nickel

Calcium
Chromium (Hexavalent)

Chemical Oxygen Demand (mg/l)
Biochemical Oxygen Demand (mg/l)
Total Organic Carbon (mg/l)
Total Dissolved Solids (mg/l)
Sulfate (mg/l)

Parameters

Static Water Level
Specific Conductance
Temperature

Field Measurements

Ammonia (mg/l)
Nitrate (mg/l)

Floaters or Sinkers
pH
Oxidation/Reduction Potential (Eh)
Turbidity (NTU)

Total Kjeldahl Nitrogen (mg/l)
General Chemistry Parameters:
Laboratory Analysis

WSP
K:\RSR\Middletown\Part 373 Program\ISMP\Groundwater Monitoring Plan\November 2018 Revision\Tables\
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Table 4

Containment Cell Contingent Groundwater Monitoring Program
Revere Smelting & Refining Corporation

Middletown, New York

Analytical
Method

9034

6010C
8270D
8081B
8082A
8151A

a) Analysis will include all of the SVOCs, pesticides, PCBs, or herbicides listed under the 
expanded parameters in the Water Quality Analysis Tables under 6 NYCRR Part 360-2.11.

Potential Parameters

Sulfide

Tin
Semi-Volatile Organic Compounds (µg/l) (a)
Pesticides (µg/l) (a)
Polychlorinated Biphenyl Compounds (µg/l) (a)
Herbicides (µg/l) (a)

Inorganic Parameters (mg/l):

General Chemistry Parameters:
Laboratory Analysis

WSP 
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APPENDIX 
 

 

A MONITORING WELL 
AND PIEZOMETER 
BORING LOGS AND 
WELL CONSTRUCTION 
DIAGRAMS 
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Silty Sand with Gravel (SM)
Brown; fine to medium-grained sand with gravel.  Loose.  Dry.

Silty Clay with Gravel (CL)
Gray and brown; with gravel and shale chips.  Trace fine to
medium sand.  Stiff.  Wet at ~8 ft bgs.

Siltstone
Dark gray.

Bottom of Boring at 16 feet

Surface Elevation (feet AMSL*):   497.76

TOC Elevation (feet AMSL*):   500.23

Total Depth (feet):   16

Borehole Diameter (inches):   6
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Ground Surface

Description

Sample Data Subsurface Profile

Boring Log:   MW-23S-R

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   September 1, 2016

D
ep

th

*AMSL = Above mean sea level

Page  1  of  1

Geologist(s):   GMB

Subcontractor:   ADT-Cascade

Driller/Operator:   Brian Karshick

Method:   Rotosonic

5

10
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20

25

WSP USA Corp.

75 Arlington St., 4th Floor

Boston, MA 02116

Well
Details











Silty Sand with Gravel (SM)
Brown; fine to medium-grained sand with gravel.  Loose.  Dry.

Silty Clay with Gravel (CL)
Gray and brown; with gravel.  Stiff.  Wet at ~8 ft bgs.

Clayey Sand with Gravel (SC)
13-15 ft bgs:  Gray-brown coarse sand and rocks. Wet.
15-18.5 ft bgs:  Brown clayey med-v.cse sand and rocks.  Wet.
18.5-20 ft bgs:  Gray clayey medium sand and shale fragments.
Wet.

Clay with Gravel (CL)
Gray and brown clay with gravel and shale fragments.  Stiff.
Damp.

Surface Elevation (feet AMSL*):   497.02

TOC Elevation (feet AMSL*):   499.72

Total Depth (feet):   35

Borehole Diameter (inches):   6
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Ground Surface

Description

Sample Data Subsurface Profile

Boring Log:   MW-23D-R

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   August 31, 2016

D
ep

th

*AMSL = Above mean sea level

Page  1  of  2

Geologist(s):   GMB

Subcontractor:   ADT-Cascade

Driller/Operator:   Brian Karshick

Method:   Rotosonic

5

10

15

20

25

WSP USA Corp.

75 Arlington St., 4th Floor

Boston, MA 02116

Well
Details



Siltstone
Dark gray.  Thinly to massively bedded.  Fractured. (continued)

Bottom of Boring at 35 feet

Surface Elevation (feet AMSL*):   497.02

TOC Elevation (feet AMSL*):   499.72

Total Depth (feet):   35

Borehole Diameter (inches):   6

S
am

p
le

/I
n

te
rv

al

P
ID

/O
V

M
 (

p
p

m
)

B
lo

w
 C

o
u

n
t

%
 R

e
c

o
v

e
ry

L
it

h
o

lo
g

y Description

Sample Data Subsurface Profile

Boring Log:   MW-23D-R

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   August 31, 2016

D
ep

th

*AMSL = Above mean sea level

Page  2  of  2

Geologist(s):   GMB

Subcontractor:   ADT-Cascade

Driller/Operator:   Brian Karshick

Method:   Rotosonic

30

35

40

45

50

WSP USA Corp.

75 Arlington St., 4th Floor

Boston, MA 02116

Well
Details
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Silty Sand with Gravel (SM)
Brown; fine to medium-grained sand with gravel.  Loose.  Dry.

Silty Clay with Gravel (CL)
Brown and gray; with gravel.  Stiff.  Dry.

Silty Clay with Gravel (CL)
Brown, dark gray, black, and green-gray; occasional 1/4" thick
layer silty medium sand.  Layered.  Soft.  Wet at ~8 ft bgs.

Silty Clay with Sand and Gravel
10-11.5 ft bgs:  Gray silty fine-cse sand. Dense.  Wet.
11.5-12.5 ft bgs:  Gray and brown silty clay with pebbles.
12.5-14 ft  bgs:  Yellow-brown and gray silty clay and rocks.
Dark gray shale chips at 13 ft bgs.
14-15.5 ft bgs:  Brown clayey fine to very coarse sand and gravel.
Loose.  Wet.

Bottom of Boring at 15.5 feet

Surface Elevation (feet AMSL*):   502.62

TOC Elevation (feet AMSL*):   505.46

Total Depth (feet):   15.5

Borehole Diameter (inches):   6
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Ground Surface

Description

Sample Data Subsurface Profile

Boring Log:   MW-26S-R

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   September 1, 2016

D
ep

th

*AMSL = Above mean sea level

Page  1  of  1

Geologist(s):   GMB

Subcontractor:   ADT-Cascade

Driller/Operator:   Brian Karshick

Method:   Rotosonic
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25

WSP USA Corp.

75 Arlington St., 4th Floor

Boston, MA 02116

Well
Details



Well
Details

Bottom of Boring at 20 feet

Not sampled.  See log for soil boring WSP-DP-01 for lithology at this
location.

Description

5

10

15

20

Geologist(s): Erik S. Reinert
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Lee Penrod
Method: Hollow Stem Auger

Page 1  of  1

*AMSL = Above mean sea level

D
ep

th
Project: Revere Smelting and Refining

Project No.: 080309

Location: Middletown, NY

Completion Date: April 9, 2009

Boring Log:   MW-27A

WSP Environment & Energy
11190 Sunrise Valley Drive
Reston, VA 20191
(703) 709-6500

Sample Data Subsurface Profile

Ground Surface

Surface Elevation (feet AMSL*): 480.19

TOC Elevation (feet AMSL*): 482.18

Total Depth (feet): 20

Borehole Diameter (inches): 8.25
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70

50

60

100

-
-
-
-

Silt (ML)
Light brownish-gray (2.5Y 6/2) silt, little clay, trace fine to coarse-grained sand,
trace sub-rounded gravel, trace roots; loose to medium dense; moist.

5

10

15

20

Poorly-Graded Gravel with Sand (GP)
Light olive brown (2.5Y 5/4) sub-angular gravel, some fine to coarse-grained
sand, trace silt; loose; moist, becoming wet between 13 and 18.8 feet.

Shale
Dark gray (2.5Y 4/1) shale.

Bottom of Boring at 19 feet
Refusal on bedrock interface.  Set 5 feet of 0.010-inch-slotted 1-inch-diameter
polyvinyl chloride screen to collect groundwater sample.

3

2

Poorly-Graded Gravel with Silt and Sand (GP-GM)
Grayish-brown (2.5Y 5/2) gravel and cobbles, some fine to medium-grained
sand, trace to little silt; dense; moist.

4

-
-
-
-

-
-
-
-

-
-
-
-

1

Sample Data

Surface Elevation (feet AMSL*): NM

Total Depth (feet): 19

Borehole Diameter (inches): 3.25
Sa

m
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Silty Gravel with Sand (GM)
Yellowish-brown (10YR 5/4) sub-rounded gravel, little fine to medium-grained
sand, little silt; dense; dry.

Li
th

ol
og

y Description

PI
D

/O
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 (p
pm

)

Subsurface Profile

WSP Environment & Energy
11190 Sunrise Valley Drive
Reston, VA 20191
(703) 709-6500

Boring Log:   WSP-DP-01

Project: Revere Smelting and Refining

Project No.: 080309

Location: Middletown, NY

Completion Date: March 30, 2009

D
ep

th

*AMSL = Above mean sea level

Page 1  of  1

Geologist(s): Erik S. Reinert
Subcontractor: Nothnagle Drilling, Inc.
Driller/Operator: Jeff Schweitzer
Method: Direct Push

Ground Surface

NA

NA

NA
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NA



Not Sampled

Subsurface Profile

2

4

6

8

10

12

14

16

18

20

Geologist(s): Erik S. Reinert
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Lee Penrod
Method: Down-Hole Air Hammer

Page 1  of  2

*AMSL = Above mean sea level

D
ep

th
Project: Revere Smelting and Refining

Project No.: 080309

Location: Middletown, NY

Completion Date: April 9, 2009

Boring Log:   MW-27B

WSP Environment & Energy
11190 Sunrise Valley Drive
Reston, VA 20191
(703) 709-6500

Well
Details

Sample Data

Description

Ground SurfaceLi
th

ol
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y
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Surface Elevation (feet AMSL*): 480.71

TOC Elevation (feet AMSL*): 482.34

Total Depth (feet): 37

Borehole Diameter (inches): 6
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Shale
Bluish-black (5PB 2.5/1) shale; strong; fresh; wet; aphanitic, slaty;
thin to medium bedded, slaty texture is not parallel to bedding; fresh;
competent; joints at 35.4 and 35.5 feet, 10-degree dip, extremely to
very narrow, not healed, secondary mineralization on fracture
surfaces, rough, wet with continuous seepage.

Total:
100

Solid:
100

RQD: 95

Total:
100

Solid:
100

RQD: 96

Not Sampled (continued)

Shale
Bluish-black (5PB 2.5/1) shale; strong; fresh; wet; aphanitic, slaty;
thin to medium bedded, slaty texture is not parallel to bedding; fresh;
competent; mechanical breaks parallel to slaty cleavage at 30.8,
31.3, 33.3, and 34.1 feet, 35-degree dip, extremely narrow or tight,
not healed, no infilling or mineralization, smooth, dry.

Bottom of Boring at 37 feet
Bottom 2 feet of borehole lost due to cave-in from above.

Well
Details

NA

NA

NA

Shale
Bluish-black (5PB 2.5/1) shale; strong; fresh; wet; aphanitic, slaty;
thinly bedded; slightly decomposed in fractures zones; competent;
intensely fractured; fracture zone at 26.5 to 27 feet, 27.9 to 28.7
feet, and 29.2 to 29.5 feet, unknown dip, not healed, infilled with
cohesive sediment, oxidized, rough, wet with continuous seepage;
joints at 28.9 and 29.1 feet, 10-degree dip, extremely narrow, not
healed, surface oxidation, rough, planar, wet with minor seepage.

1
Total: 70
Solid: 42
RQD: 32

3

-
-
-
-

-
-
-
-

-
-
-
-

2

Surface Elevation (feet AMSL*): 480.71

TOC Elevation (feet AMSL*): 482.34

Total Depth (feet): 37

Borehole Diameter (inches): 6
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Sample Data

WSP Environment & Energy
11190 Sunrise Valley Drive
Reston, VA 20191
(703) 709-6500
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Boring Log:   MW-27B

Project: Revere Smelting and Refining

Project No.: 080309

Location: Middletown, NY

Completion Date: April 9, 2009

D
ep

th

*AMSL = Above mean sea level

Page 2  of  2

Geologist(s): Erik S. Reinert
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Lee Penrod
Method: Down-Hole Air Hammer
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Subsurface Profile

Description
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1
2
1
6
8
12
15
12
28
28
28
25
16
18
15
20

38
50/3"

70
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100

Lean Clay with Gravel (CL)
Brown clay with pebbles.  Moist. Soft.

Lean Clay with Gravel (CL)
Brown, gray, red-brown; clay with shale fragments.  Dense.  Damp
at 6 feet bgs.

Weathered Siltstonee
Dark gray; dense.

Bottom of Boring at 12.5 feet

Surface Elevation (feet AMSL*):   532.84

TOC Elevation (feet AMSL*):   535.50

Total Depth (feet):   12.5

Borehole Diameter (inches):   8
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Ground Surface

Description

Sample Data Subsurface Profile

WSP
1740 Massachusetts Avenue
Boxborough, MA 01719

Boring Log:   MW-28S

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   December 15, 2015

D
ep

th

*AMSL = Above mean sea level

Page  1  of  1

Geologist(s):   GMB
Subcontractor:   Parratt Wolff, Inc.
Driller/Operator:   Richard Navatla
Method:   Hollow Stem Auger

5

10

15

20

25

Well
Details
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Lean Clay with Gravel (CL)
Brown clay with pebbles.  Moist. Soft.

Lean Clay with Gravel (CL)
Brown, gray, red-brown; clay with shale fragments and subrounded
pebbles.  Dense.  Damp at 6 feet bgs.

Weathered Siltstone
Dark gray; dense.  Wet at 11 feet bgs.

Siltstone
Run 1:  Total: 100%; Solid: 75%; RQD 0.  Gray laminated siltstone.
Fractures approx 15 degree angle.

Run 2:  Total 100%, solid 97%, RQD 40 % (poor).  Slightly inclined
bedding, fractures parallel to bedding.  Some calcite.

Bottom of Boring at 23.5 feet

Surface Elevation (feet AMSL*):   532.625

TOC Elevation (feet AMSL*):   534.40

Total Depth (feet):   23.5

Borehole Diameter (inches):   8/4
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Ground Surface

Description

Sample Data Subsurface Profile

WSP

1740 Massachusetts Avenue

Boxborough, MA 01719

Boring Log:   MW-28D

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   December 29, 2015

D
ep

th

*AMSL = Above mean sea level

Page  1  of  1

Geologist(s):   GMB

Subcontractor:   Parratt Wolff, Inc.

Driller/Operator:   Richard Navatla

Method:   HSA/core
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Well
Details
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Lean Clay (CL)
Brown and orange-brown; silty clay.  Soft.

Lean Clay with Gravel (CL)
Brown; silty clay, rock fragments, subrounded pebbles.  Stiff.
Damp at 6 ft bgs.

Bottom of Boring at 5.5 feet

Surface Elevation (feet AMSL*):   521.78

TOC Elevation (feet AMSL*):   524.25

Total Depth (feet):   5.5

Borehole Diameter (inches):   8
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Ground Surface

Description

Sample Data Subsurface Profile

WSP

1740 Massachusetts Avenue

Boxborough, MA 01719

Boring Log:   MW-29S

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   December 17, 2015

D
ep

th

*AMSL = Above mean sea level

Page  1  of  1

Geologist(s):   GMB

Subcontractor:   Parratt Wolff, Inc.

Driller/Operator:   Richard Navatla

Method:   Hollow Stem Auger
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Well
Details
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Lean Clay (CL)
Brown and orange-brown; silty clay.  Soft.

Lean Clay with Gravel (CL)
Brown; silty clay, rock fragments, subrounded pebbles.  Stiff.
Damp at 6 ft bgs.

Weathered Siltstone
Run 1:  Total recovery 25%.  Not intact.  Siltstone/shale fragments,
some clay.

Siltstone
Run 2:  Total 90%; Solid 62%; RQD 43% (poor).  10-12.5 ft bgs:
Rubble.  12.5-15 ft bgs:  Gray thinly bedded siltstone, moderately
fractured.  Fresh.

Bottom of Boring at 15 feet

Surface Elevation (feet AMSL*):   521.545

TOC Elevation (feet AMSL*):   523.61

Total Depth (feet):   15

Borehole Diameter (inches):   8/4
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Ground Surface

Description

Sample Data Subsurface Profile

WSP

1740 Massachusetts Avenue

Boxborough, MA 01719

Boring Log:   MW-29 I

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   December 17, 2015
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*AMSL = Above mean sea level
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Geologist(s):   GMB

Subcontractor:   Parratt Wolff, Inc.

Driller/Operator:   Richard Navatla

Method:   HSA/core
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Lean Clay (CL)
Brown and orange-brown; silty clay.  Soft.

Lean Clay with Gravel (CL)
Brown; silty clay, rock fragments, subrounded pebbles.  Stiff.
Damp at 6 ft bgs.

Weathered Siltstone

Siltstone
Run 1: Total: 100%; Solid 95%; RQD 53% (fair).  Pieces 1"-3" from
13.5 to 16.25 ft bgs; slightly broken 16.25-18.5 ft bgs, fractures
approx 10 degrees.  Gray laminated siltstone.  Fresh.

Run 2:  Total 100%; Solid 100%; RQD 100%.  Gray laminated
siltstone.  Vertical fracture at 19-19.75 ft bgs. Clay on fracture face.
Bedding plane fracture at 20.75 ft bgs.  Other fractures at ~30
degrees.

Bottom of Boring at 23.5 feet

Surface Elevation (feet AMSL*):   521.68

TOC Elevation (feet AMSL*):   522.61

Total Depth (feet):   23.5

Borehole Diameter (inches):   8/4

S
am

p
le

/I
n

te
rv

al

P
ID

/O
V

M
 (

p
p

m
)

B
lo

w
 C

o
u

n
t

%
 R

e
c

o
v

e
ry

L
it

h
o

lo
g

y

Ground Surface

Description

Sample Data Subsurface Profile

WSP

1740 Massachusetts Avenue

Boxborough, MA 01719

Boring Log:   MW-29D

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   December 30, 2015
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*AMSL = Above mean sea level
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Geologist(s):   GMB

Subcontractor:   Parratt Wolff, Inc.

Driller/Operator:   Richard Navatla

Method:   HSA/core
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Lean Clay (CL)
Orange-brown; silty clay; dense.

Poorly-Graded Gravel with Clay (GP-GC)
Brown and gray; subrounded limesstone pebbles, fine sand, clay.
Loose, becoming dense at 6 feet bgs.  Damp at 11 ft bgs.

Weathered Siltstone
Gray siltstone and clay.

Bottom of Boring at 12.5 feet

Surface Elevation (feet AMSL*):   523.315

TOC Elevation (feet AMSL*):   525.02

Total Depth (feet):   12.5

Borehole Diameter (inches):   8
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Ground Surface

Description

Sample Data Subsurface Profile

WSP

1740 Massachusetts Avenue

Boxborough, MA 01719

Boring Log:   MW-30S

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   December 18, 2015
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*AMSL = Above mean sea level
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Geologist(s):   GMB

Subcontractor:   Parratt Wolff, Inc.

Driller/Operator:   Richard Navatla

Method:   Hollow Stem Auger
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Lean Clay (CL)
Orange-brown; silty clay; dense.

Poorly-Graded Gravel with Clay (GP-GC)
Brown and gray; subrounded limesstone pebbles, fine sand, clay.
Loose, becoming dense at 6 feet bgs.  Damp at 11 ft bgs.

Weathered Siltstone
Gray siltstone fragments and clay.

Siltstone
Run 1:  Total 100%, solid 95%, RQD 62% (fair).  Dark gray
laminated siltstone.  Fresh.  Intensely fractured 16-18.5 ft bgs.

Run 2:  Toral 100%, Solid 97%, RQD 85% (good).  Vertical
fracture at ~22.7-23 ft bgs.

Bottom of Boring at 23.5 feet

Surface Elevation (feet AMSL*):   522.83

TOC Elevation (feet AMSL*):   523.78

Total Depth (feet):   23.5

Borehole Diameter (inches):   8/4
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Ground Surface

Description

Sample Data Subsurface Profile

WSP

1740 Massachusetts Avenue

Boxborough, MA 01719

Boring Log:   MW-30D

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   December 29, 2015

D
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*AMSL = Above mean sea level
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Geologist(s):   GMB

Subcontractor:   Parratt Wolff, Inc.

Driller/Operator:   Richard Navatla

Method:   HSA/core
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Silty Sand with Gravel (SM)
Brown; fine to medium-grained sand with gravel.  Loose.  Dry.

Silty Clay with Gravel (CL)
Gray and brown; with gravel and shale chips.  Stiff.  Wet at ~11 ft
bgs.

Siltstone
Dark gray.  Weathered.

Bottom of Boring at 13 feet

Surface Elevation (feet AMSL*):   515.73

TOC Elevation (feet AMSL*):   518.37

Total Depth (feet):   13

Borehole Diameter (inches):   6
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Ground Surface

Description

Sample Data Subsurface Profile

Boring Log:   MW-31S

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   September 6, 2016
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*AMSL = Above mean sea level
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Geologist(s):   GMB

Subcontractor:   ADT-Cascade

Driller/Operator:   Brian Karshick

Method:   Rotosonic
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75 Arlington St., 4th Floor

Boston, MA 02116
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Silty Sand with Gravel (SM)
Brown; fine to medium-grained sand with gravel.  Loose.  Dry.

Silty Clay with Gravel (CL)
Gray and brown; with gravel and shale chips.  Stiff.

Siltstone
Dark gray.  Thinly to massively bedded.

Bottom of Boring at 24 feet

Surface Elevation (feet AMSL*):   514.82

TOC Elevation (feet AMSL*):   517.77

Total Depth (feet):   24

Borehole Diameter (inches):   6
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Ground Surface

Description

Sample Data Subsurface Profile

Boring Log:   MW-31D

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   September 6, 2016
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*AMSL = Above mean sea level
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Geologist(s):   GMB

Subcontractor:   ADT-Cascade

Driller/Operator:   Brian Karshick

Method:   Rotosonic
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Silty Sand with Gravel (SM)
Brown; fine to medium-grained sand with gravel.  Loose.  Dry.

Silty Clay with Gravel (CL)
Gray and brown; with gravel and shale chips.  Stiff.  Damp at ~11 ft
bgs.

Siltstone
Dark gray.  Weathered.

Bottom of Boring at 14.5 feet

Surface Elevation (feet AMSL*):   530.07

TOC Elevation (feet AMSL*):   532.73

Total Depth (feet):   14.5

Borehole Diameter (inches):   6
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Ground Surface

Description

Sample Data Subsurface Profile

Boring Log:   MW-32S

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   September 6, 2016

D
ep

th

*AMSL = Above mean sea level
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Geologist(s):   GMB

Subcontractor:   ADT-Cascade

Driller/Operator:   Brian Karshick

Method:   Rotosonic
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Silty Sand with Gravel (SM)
Brown; fine to medium-grained sand with gravel.  Loose.  Dry.

Silty Clay with Gravel (CL)
Dark gray, black, brown, bluish; with gravel and shale chips.  Stiff.
Dry.

Silty Clay with Gravel (CL)
Brown and gray; with pebbles and rocks. Dense.

Siltstone
Dark gray.  Thinly to massively bedded.  Fractured.

Bottom of Boring at 27 feet

Surface Elevation (feet AMSL*):   530.21

TOC Elevation (feet AMSL*):   532.97

Total Depth (feet):   27

Borehole Diameter (inches):   6
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Ground Surface

Description

Sample Data Subsurface Profile

Boring Log:   MW-32D

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   September 1, 2016
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th

*AMSL = Above mean sea level
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Geologist(s):   GMB

Subcontractor:   ADT-Cascade

Driller/Operator:   Brian Karshick

Method:   Rotosonic
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Silty Sand with Gravel (SM)
1" topsoil
Brown; silty fine to medium-grained sand with gravel.  Loose.  Dry.

Silty Clay with Gravel (CL)
Gray, orange-brown, and brown; with gravel and shale chips.  Stiff.

Siltstone
Dark gray.

Bottom of Boring at 7.5 feet

Surface Elevation (feet AMSL*):   514.80

TOC Elevation (feet AMSL*):   517.57

Total Depth (feet):   7.5

Borehole Diameter (inches):   6
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Ground Surface

Description

Sample Data Subsurface Profile

Boring Log:   MW-33S

Project:   Revere Smelting & Refining

Project No.:   E0031786

Location:   Middletown, NY

Completion Date:   August 30, 2016
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*AMSL = Above mean sea level
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Geologist(s):   GMB

Subcontractor:   ADT-Cascade

Driller/Operator:   Brian Karshick

Method:   Rotosonic
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Details

NR

NR

NR

2 NA

Silt (GM)
Brown silt, little to some gravel, little to some fine to medium-grained
sand; moist; very loose to medium dense

Weathered Bedrock
Dark grey weathered shale; moist; dense.

Bottom of Boring at 10.2 feet
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NA
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NA

NA

Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 23, 1999

NR
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*AMSL = Above mean sea level

Geologist(s): E. Michael Riggins
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger
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Subsurface Profile

Boring Log:   PZ-1

Surface Elevation (feet AMSL*): 529.00

TOC Elevation (feet AMSL*): 531.13

Total Depth (feet): 10.2

Borehole Diameter (inches): 8.25

Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500
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NA

Silt (GM)
Brown silt, little to some gravel, little to some fine to medium-grained
sand; trace to little clay; dry; medium dense to dense.

Moist between 6 and 8 feet.

Wet between 8 and 10 feet.

Weathered Bedrock
Dark grey weathered shale; moist to wet; dense.

Bottom of Boring at 14.2 feet
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Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 24, 1999
*AMSL = Above mean sea level

Geologist(s): E. Michael Riggins
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger
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Subsurface Profile

Boring Log:   PZ-2

Surface Elevation (feet AMSL*): 527.69

TOC Elevation (feet AMSL*): 529.75

Total Depth (feet): 14.2

Borehole Diameter (inches): 8.25

Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500
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Silt (GM)
Yellowigh-brown silt, little to some gravel, little clay, trace
fine-grained sand; dry; medium dense to dense

Clay (CL)
Bluish-grey clay, trace silt, trace gravel; moist; plastic, soft.

Silt (ML)
Grey silt; trace clay, some organic material near 5 feet; wet; medium
dense

NA

4

NA

NA

Weathered Bedrock
Dark grey weathered shale; wet; dense

NA

Bottom of Boring at 14 feet

NA

NA

NA

Sample Data
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Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500

Surface Elevation (feet AMSL*): 523.82

TOC Elevation (feet AMSL*): 525.72

Total Depth (feet): 14

Borehole Diameter (inches): 8.25

Boring Log:   PZ-3

Subsurface Profile

Description
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Geologist(s): E. Michael Riggins
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger

*AMSL = Above mean sea level

Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 24, 1999
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Sand (SM) - Fill Material
Brown to dark-brown medium-grained sand, trace silt; dry; loose

Clay (CL)
Reddish-brown to greenish-grey clay, trace silt, trace gravel; moist;
plastic, soft

Silt (GM)
Bluish-grey silt, trace to some fine sand, trace gravel; moist; medium
dense.

Wet between 6 and 8 feet.

NA

4

NA

NA

Weathered Bedrock
Dark grey weathered shale; wet, dense

NA

Bottom of Boring at 14 feet

NA

NA

NA

Sample Data
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Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500

Surface Elevation (feet AMSL*): 522.92

TOC Elevation (feet AMSL*): 524.74

Total Depth (feet): 14

Borehole Diameter (inches): 8.25

Boring Log:   PZ-4

Subsurface Profile

Description
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Geologist(s): E. Michael Riggins
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger

*AMSL = Above mean sea level

Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 24, 1999
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7
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Silt (ML)
Dark grey to brown silt and clay; moist; loose.

Silt (GM) - Fill Material
Brown silt, some gravel, trace-fine-grained sand; dry; loose to medium
dense.

Silt (ML)
Dark grey silt, little clay, trace coarse-grained sand; moist; loose to
medium dense.

Weathered Bedrock
Grey weathered shale; moist to wet; medium dense.

NA

2

NA

NA

NA

NA

Sand (SP)
Greenish-grey to grey fine-grained sand, some medium-grained sand;
wet; loose; faint solvent-like odor between 9.8 and 10 feet.

NA

Bottom of Boring at 14 feet

NA

Sample Data
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Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500

Surface Elevation (feet AMSL*): 523.06

TOC Elevation (feet AMSL*): 522.64

Total Depth (feet): 14

Borehole Diameter (inches): 8.25

Boring Log:   PZ-5

Subsurface Profile

Description
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Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger

*AMSL = Above mean sea level

Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 30, 1999
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Weathered Bedrock
Dark grey weathered shale; wet; medium dense to dense.

Silt (ML)
Grey silt; moist; loose.

Wet between 6.0 and 7.5 feet.

Silt (GM) - Fill Material
Brown to greyish-brown silt, little to some gravel; dry; loose.

NA

Bottom of Boring at 15 feet

NA
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Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500

Surface Elevation (feet AMSL*): 522.74

TOC Elevation (feet AMSL*): 524.39

Total Depth (feet): 15

Borehole Diameter (inches): 8.25

Boring Log:   PZ-6

Subsurface Profile

Ground Surface%
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Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger

*AMSL = Above mean sea level

Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 25, 1999
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50

100

1 Sand (SP) - Fill Material
Brown medium to fine-grained sand, little gravel; dry; loose

Silt (ML)
Greyish-brown to grey silt, trace to little clay, little gravel; moist; loose
to medium dense

Weathered Bedrock
Dark grey to brownish-grey weathered shale; moist; medium dense to
dense

Wet between 5.8 and 10 feet.
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NA

Bottom of Boring at 10 feet

Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 25, 1999
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*AMSL = Above mean sea level

Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger
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Subsurface Profile

Boring Log:   PZ-7

Surface Elevation (feet AMSL*): 519.80

TOC Elevation (feet AMSL*): 521.38

Total Depth (feet): 10

Borehole Diameter (inches): 8.25

Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500
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1

24
30
38
28
26
35
43
42
4

11
12
13
9

13
11
13
27
51
50
-

2
4
4
5

2

3

4

6

Well
Details

NA

Silt (ML)
Brown to greyish-brown to grey silt, little to no gravel; dry; loose to
dense

Weathered Bedrock
Brown to greyish-brown weathered shale; moist; medium dense.

Wet between 9.8 and 13.4 feet.

Bottom of Boring at 13.4 feet

9
28
19
20

NA

7

NA

NA

NA

NA

NA
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Sample Data
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Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 25, 1999
*AMSL = Above mean sea level

Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger
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Subsurface Profile

Boring Log:   PZ-8

Surface Elevation (feet AMSL*): 528.86

TOC Elevation (feet AMSL*): 527.62

Total Depth (feet): 13.4

Borehole Diameter (inches): 8.25

Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500
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4
6
9

11
4

10
10
16
10
16
22
29
22
29
50
-

24
40
12
10
30
49
50
-

1

2

3

4

6

Well
Details

Silt and Gravel (GM) - Fill Material
Brown silt and gravel, little fine to coarse sand; dry; loose

Silt (GM)
Brown to greyish-brown silt, little to no gravel, trace fine-grained sand,
trace clay; dry; loose to medium dense.

Wet between 8.25 and 8.5 feet.

Weathered Bedrock
Grey to greyish-brown weathered shale; wet; medium dense to dense.

Bottom of Boring at 15.2 feet

NA

NA

NA

NA

NA

NA
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Description

Sample Data
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Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 31, 1999
*AMSL = Above mean sea level

Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger
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Subsurface Profile

Boring Log:   PZ-9

Surface Elevation (feet AMSL*): 519.76

TOC Elevation (feet AMSL*): 521.52

Total Depth (feet): 15.2

Borehole Diameter (inches): 8.25

Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500
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5
17
29
39
11
14
20
26
8
4
2
3
2
5
6

12
16
16
9

11
7
8
8

15
17
37
50
-

1

3

Well
Details

5

6

7

Silt (ML)
Light brown to brown silt, trace to little gravel; dry; loose to medium
dense.

Silt (GM)
Brown silt, little to some gravel, little to some fine to medium-grained
sand; moist; very loose to medium dense.

Sand (SP
Brown medium to fine-grained sand; wet; loose.

NA

4

NA

NA Silt (GM)
Brown to grey silt; some shale gravel, little sand; moist to wet; medium
dense to very dense

NA

Bottom of Boring at 13.1 feet

NA

NA

NA

Sample Data
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Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500

Surface Elevation (feet AMSL*): 517.68

TOC Elevation (feet AMSL*): 519.54

Total Depth (feet): 13.1

Borehole Diameter (inches): 8.25

Boring Log:   PZ-10

Subsurface Profile

Description

%
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y
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al

Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger

*AMSL = Above mean sea level

Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 25, 1999
PI
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V
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)
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6
8
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10
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12
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50

1

3

4

5

Well
Details

50

Silt and Gravel (GM) - Fill Material
Brown silt and gravel, little fine to coarse sand; dry; loose.

Silt (GM)
Brown to greyish-brown silt, some medium to fine-grained sand, little
to no gravel, trace cobbles; dry; loose to very dense.

Wet between 11.5 and 13.5 feet.

Weathered Bedrock
Grey to greyish-brown weathered shale; wet; medium dense to dense

Bottom of Boring at 14 feet

4
10
12
16

NA

NA

NA

NA

NA
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)
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Ground Surface

Description
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Page 1  of  1

Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 31, 1999
*AMSL = Above mean sea level

Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger
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Subsurface Profile

Boring Log:   PZ-11

Surface Elevation (feet AMSL*): 516.84

TOC Elevation (feet AMSL*): 519.18

Total Depth (feet): 14

Borehole Diameter (inches): 8.25

Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500

Sample Data
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23
46
42
46
45
50
-

12
35
43
25
5

16
36
31
25
19
21
50

3
4
3
5

2

3

4

5

7

Well
Details

NA

Silt (GM)
Brown to greyish-brown silt, some gravel, little to some fine-grained
sand; dry; loose to medium dense.

Wet between 8 and 10 feet.

Weathered Bedrock
Grey to greyish-brown weathered shale; wet; medium dense to dense.

Bottom of Boring at 14 feet
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NA

NA

NA

NA

NA
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Ground Surface

Description

Sample Data
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Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: August 30, 1999
*AMSL = Above mean sea level

Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger
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Subsurface Profile

Boring Log:   PZ-12

Surface Elevation (feet AMSL*): 512.72

TOC Elevation (feet AMSL*): 514.80

Total Depth (feet): 14

Borehole Diameter (inches): 8.25

Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500
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29
20
32

19
50
-

28
50
-
-

13
19
23
27

15
50
-
-

7

10

8

4
2
2
5

Well
Details

5

3

2

1

9

Silt (GM)
Greyish-brown to greyish-black silt, some to little gravel, trace to no
fine to medium-grained sand, trace cobbles; dry to moise; loose to
medium dense.

Wet between 11.5 and 13.5 feet

Silt and Gravel (GM) - Fill Material
Brown silt and gravel, little fine to coarse sand; dry; loose.
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7
7
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7
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12

NA
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Ground Surface

*AMSL = Above mean sea level

Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500

Surface Elevation (feet AMSL*): 514.17

TOC Elevation (feet AMSL*): 514.86

Total Depth (feet): 30

Borehole Diameter (inches): 8.25

Boring Log:   PZ-13

Subsurface Profile
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%
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y

Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger
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Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: September 1, 1999
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)
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75
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Well
Details

Bottom of Boring at 30 feet

Sand (SP)
Greyish-brown medium to fine-grained sand, some gravel, little silt;
moist; medium dense to dense. (continued)

22
13
22
50

Weathered Bedrock
Grey to greyish-brown weathered shale; moist; medium dense to dense

25
27
20
33

Silt and Gravel (GM)
Greyish-brown silt and gravel, trace fine sand; wet; medium dense to
dense.
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75

*AMSL = Above mean sea level

Description
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D
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th

Subsurface Profile

Boring Log:   PZ-13

Surface Elevation (feet AMSL*): 514.17

TOC Elevation (feet AMSL*): 514.86

Total Depth (feet): 30

Borehole Diameter (inches): 8.25

Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500

Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger
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Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: September 1, 1999
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44
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Well
Details
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47
50
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-

NA

Bottom of Boring at 24 feet

Silt (GM)
Greyish-brown to brown silt, some to little gravel, trace to no fine to
medium-grained sand, trace cobbles; dry to moist; loose to dense.

Wet between 21 to 23.5, moist between 23.5 and 24
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12
12
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4
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3
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*AMSL = Above mean sea level

Environmental Strategies Consulting LLC
11911 Freedom Drive, Suite 900
Reston, VA 20190
703-709-6500

Surface Elevation (feet AMSL*): 506.81

TOC Elevation (feet AMSL*): 508.77

Total Depth (feet): 24

Borehole Diameter (inches): 8.25

Boring Log:   PZ-14

Subsurface Profile
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Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/Operator: Mick Marshall, Rick Navata
Method: Hollow Stem Auger

Project: RSR-Middletown

Project No.: 214861

Location: Middletown, NY

Completion Date: September 2, 1999
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Poorly-Graded Gravel with Sand (gp)
Gray; gravel fill.

Clay
Red; stiff.

Clayey Silt with Gravel (ml)
Brown; soft; some fine-grained sand.

80

65

70

80

Coordinates (X/Y): 530535.1406/956551.0873

Material Depth (ft)

14 to 24 13 to 2413 to 24

10 to 13

Screen: 0.01-inch Schedule 40 PVC Screen

Riser: Schedule 40 PVC Riser

Other:

Well Permit Number: Top-of-Casing: 509.14 ft

1 to 10

Depth (ft)

-3.3 to 14

2

AnnulusWell Construction

Material

Filter Pack: US SIlica #1

Seal: Hydrated Bentonite Chips

Other: Cement-Bentonite Grout

Diameter (in)

2

Drilled By: Cascade/Jeremy Triepke

Logged By: Spiros Zois

Drill Start Date: 8/16/2018

Total Depth: 26

Drill End Date: 8/16/2018

Bore Diameter: 6

Drill Method: Rotosonic

Ground Surface: 505.79 ft

Client: RSR Location: Middletown, NY Boring Log: PZ-14R

Page  1  of  2WSP USA
75 Arlington Street, 4th Floor
Boston, MA 02116
+1 617 426-7330
wsp.com

Project Name: Revere Smelting & Refining

Notes:

Physical Description
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Clayey Silt with Gravel (ml)
Brown; soft; some fine-grained sand. (continued)

Siltstone
Dark gray.

Bottom of Boring at 26 feet. All soil classification based on visual descriptions made
during the installation of the boring, unless noted otherwise.

80

100

Client: RSR Location: Middletown, NY Boring Log: PZ-14R
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Project Name: Revere Smelting & Refining

Notes:

Physical Description
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Poorly-Graded Gravel with Sand (gp)
Gray.

Clayey Silt with Gravel (ml)
Orange brown; stiff; dry.

Siltstone
Dark gray.

Bottom of Boring at 11 feet. All soil classification based on visual descriptions made
during the installation of the boring, unless noted otherwise.

75

100

100

Coordinates (X/Y): 530920.7086/957625.1958

Material Depth (ft)

5 to 10 4 to 104 to 10

1 to 4

Screen: 0.01-inch Schedule 40 PVC Screen

Riser: Schedule 40 PVC Riser

Other:

Well Permit Number: Top-of-Casing: 532.19 ft

 

Depth (ft)

-2.6 to 5

2

AnnulusWell Construction

Material

Filter Pack: US SIlica #1

Seal: Hydrated Bentonite Chips

Other:

Diameter (in)

2

Drilled By: Cascade/Jeremy Triepke

Logged By: Spiros Zois

Drill Start Date: 8/15/2018

Total Depth: 11

Drill End Date: 8/15/2018

Bore Diameter: 6

Drill Method: Rotosonic

Ground Surface: 529.55 ft

Client: RSR Location: Middletown, NY Boring Log: PZ-19
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Project Name: Revere Smelting & Refining

Notes:

Physical Description

2

4

6

8

10

12

14

16

18

528

526

524

522

520

518

516

514

512

D
ep

th
 (

ft
)

El
ev

at
io

n
 (

ft
)

T
yp

e

La
b 

Sa
m

pl
e

R
ec

ov
er

y 
(%

)

G
ra

ph
ic

 L
og

Well

Ground Surface

1

10.5



Poorly-Graded Gravel with Sand (gp)
Gray; gravel fill.

Clayey Silt with Gravel (ml)
Orange brown; stiff; dry.

Siltstone
Dark gray.

Bottom of Boring at 11.5 feet. All soil classification based on visual descriptions
made during the installation of the boring, unless noted otherwise.

100

100

100

100

100

Coordinates (X/Y): 530928.9991/957659.8253

Material Depth (ft)

5.5 to 10.5 4.5 to 10.54.5 to 10.5

1 to 4.5

Screen: 0.01-inch Schedule 40 PVC Screen

Riser: Schedule 40 PVC Riser

Other:

Well Permit Number: Top-of-Casing: 533.06 ft

 to

Depth (ft)

-3 to 5.5

2

AnnulusWell Construction

Material

Filter Pack: US SIlica #1

Seal: Hydrated Bentonite Chips

Other:

Diameter (in)

2

Drilled By: Cascade/Jeremy Triepke

Logged By: Spiros Zois

Drill Start Date: 8/13/2018

Total Depth: 11.5

Drill End Date: 8/14/2018

Bore Diameter: 6

Drill Method: Rotosonic

Ground Surface: 530.09 ft

Client: RSR Location: Middletown, NY Boring Log: PZ-20
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Notes:

Physical Description
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Poorly-Graded Gravel with Sand (gp)
Gray; gravel fill.

Clayey Silt with Gravel (ml)
Orange brown; stiff; dry.

Siltstone
Dark gray.

Bottom of Boring at 6 feet. All soil classification based on visual descriptions made
during the installation of the boring, unless noted otherwise.

92

100

100

Coordinates (X/Y): 530960.6726/957341.7299

Material Depth (ft)

3 to 6 2 to 62 to 6

0.5 to 2

Screen: 0.01-inch Schedule 40 PVC Screen

Riser: Schedule 40 PVC Riser

Other:

Well Permit Number: Top-of-Casing: 518.39 ft

 to

Depth (ft)

0.35 to 3

2

AnnulusWell Construction

Material

Filter Pack: US SIlica #1

Seal: Hydrated Bentonite Chips

Other:

Diameter (in)

2

Drilled By: Cascade/Jeremy Triepke

Logged By: Spiros Zois

Drill Start Date: 8/15/2018

Total Depth: 6

Drill End Date: 8/15/2018

Bore Diameter: 6

Drill Method: Rotosonic

Ground Surface: 518.74 ft

Client: RSR Location: Middletown, NY Boring Log: PZ-21
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Notes:
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Poorly-Graded Gravel with Sand (gp)
Gray; gravel fill.

Clayey Silt with Gravel (ml)
Orange brown; stiff; dry.

Siltstone
Dark gray.

Bottom of Boring at 6 feet. All soil classification based on visual descriptions made during
the installation of the boring, unless noted otherwise.

Coordinates (X/Y): 530974.9407/957338.2745

Material Depth (ft)

3 to 6 2 to 62 to 6

1 to 2

Screen: 0.01-inch Schedule 40 PVC Screen

Riser: Schedule 40 PVC Riser

Other:

Well Permit Number: Top-of-Casing: 517.09 ft

 to

Depth (ft)

0.5 to 3

2

AnnulusWell Construction

Material

Filter Pack: US SIlica #1

Seal: Hydrated Bentonite Chips

Other:

Diameter (in)

2

Drilled By: Cascade/Jeremy Triepke

Logged By: Spiros Zois

Drill Start Date: 8/15/2018

Total Depth: 6

Drill End Date: 8/15/2018

Bore Diameter: 6

Drill Method: Rotosonic

Ground Surface: 517.63 ft

Client: RSR Location: Middletown, NY Boring Log: PZ-22
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Notes:
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Poorly-Graded Gravel with Sand (gp)
Gray; gravel fill.

Clayey Silt with Gravel (ml)
Brown to gray to orange brown; stiff.

Clayey Silt with Gravel (ml)
Brown to gray to orange brown; stiff; trace sand; wet.

Clayey Silt with Gravel (ml)
Brown to gray to orange brown; stiff; wet.

Coordinates (X/Y): 530781.7573/956954.8978

Material Depth (ft)

10 to 20 9 to 209 to 20

6 to 9

Screen: 0.01-inch Schedule 40 PVC Screen

Riser: Schedule 40 PVC Riser

Other:

Well Permit Number: Top-of-Casing: 511.96 ft

1 to 6

Depth (ft)

0.4 to 10

2

AnnulusWell Construction

Material

Filter Pack: US SIlica #1

Seal: Hydrated Bentonite Chips

Other: Cement-Bentonite Grout

Diameter (in)

2

Drilled By: Cascade/Jeremy Triepke

Logged By: Spiros Zois

Drill Start Date: 8/15/2018

Total Depth: 21

Drill End Date: 8/15/2018

Bore Diameter: 6

Drill Method: Rotosonic

Ground Surface: 512.38 ft

Client: RSR Location: Middletown, NY Boring Log: PZ-23
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Notes:
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Siltstone
Dark gray.

Bottom of Boring at 21 feet. All soil classification based on visual descriptions made
during the installation of the boring, unless noted otherwise.

Client: RSR Location: Middletown, NY Boring Log: PZ-23
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Notes:
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Poorly-Graded Gravel with Sand (gp)
Gray; gravel fill.

Clayey Silt with Gravel (ml)
Brown to gray to orange brown; stiff.

Clayey Silt with Gravel (ml)
Brown to gray to orange brown; stiff; trace sand.

Clayey Silt with Gravel (ml)
Brown to gray to orange brown; stiff.

95

50

100

100

Coordinates (X/Y): 530808.012/956957.043

Material Depth (ft)

14 to 24 13 to 2413 to 24

10 to 13

Screen: 0.01-inch Schedule 40 PVC Screen

Riser: Schedule 40 PVC Riser

Other:

Well Permit Number: Top-of-Casing: 511.20 ft

1 to 10

Depth (ft)

0.3 to 14

2

AnnulusWell Construction

Material

Filter Pack: US SIlica #1

Seal: Hydrated Bentonite Chips

Other: Cement-Bentonite Grout

Diameter (in)

2

Drilled By: Cascade/Jeremy Triepke

Logged By: Spiros Zois

Drill Start Date: 8/15/2018

Total Depth: 28

Drill End Date: 8/15/2018

Bore Diameter: 6

Drill Method: Rotosonic

Ground Surface: 511.49 ft

Client: RSR Location: Middletown, NY Boring Log: PZ-24
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Clayey Silt with Gravel (ml)
Brown to gray to orange brown; stiff. (continued)

Siltstone
Dark gray.

Bottom of Boring at 28 feet. All soil classification based on visual descriptions made
during the installation of the boring, unless noted otherwise.

100

100

Client: RSR Location: Middletown, NY Boring Log: PZ-24
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Poorly-Graded Gravel with Sand (gp)
Gray; gravel fill.

Clayey Silt with Gravel (ml)
Brown to orange brown; stiff.

Clayey Silt with Gravel (ml)
Brown to orange brown; soft.

Organic Soil (ol/oh) 

Clayey Silt with Gravel (ml)
Brown to orange brown; soft; some coarse-grained sand.

90

85

90

Coordinates (X/Y): 530586.853/956630.6641

Material Depth (ft)

14 to 24 13 to 2413 to 24

10 to 13

Screen: 0.01-inch Schedule 40 PVC Screen

Riser: Schedule 40 PVC Riser

Other:

Well Permit Number: Top-of-Casing: 508.47 ft

1 to 10

Depth (ft)

0.4 to 14

2

AnnulusWell Construction

Material

Filter Pack: US SIlica #1

Seal: Hydrated Bentonite Chips

Other: Cement-Bentonite Grout

Diameter (in)

2

Drilled By: Cascade/Jeremy Triepke

Logged By: Spiros Zois

Drill Start Date: 8/16/2018

Total Depth: 24

Drill End Date: 8/16/2018

Bore Diameter: 6

Drill Method: Rotosonic

Ground Surface: 508.85 ft

Client: RSR Location: Middletown, NY Boring Log: PZ-25
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Clayey Silt with Gravel (ml)
Brown to orange brown; soft; some coarse-grained sand. (continued)

Clayey Silt with Gravel (ml)
Brown to orange brown; soft.

Siltstone
Dark gray.

Bottom of Boring at 24 feet. All soil classification based on visual descriptions made
during the installation of the boring, unless noted otherwise.

Client: RSR Location: Middletown, NY Boring Log: PZ-25

Page  2  of  2WSP USA
75 Arlington Street, 4th Floor
Boston, MA 02116
+1 617 426-7330
wsp.com

Project Name: Revere Smelting & Refining

Notes:

Physical Description

22

24

26

28

30

32

34

36

38

40

42

44

487

485

483

481

479

477

475

473

471

469

467

465

D
ep

th
 (

ft
)

El
ev

at
io

n
 (

ft
)

T
yp

e

La
b 

Sa
m

pl
e

R
ec

ov
er

y 
(%

)

G
ra

ph
ic

 L
og

Well

22

24


	PZ-14R
	PZ-19
	PZ-20
	PZ-21
	PZ-22
	PZ-23
	PZ-24
	PZ-25
	PZ-26
	PZ-14R
	PZ-19
	PZ-20
	PZ-21
	PZ-22
	PZ-23
	PZ-24
	PZ-25
	PZ-26
	PZ-14R
	PZ-19
	PZ-20
	PZ-21
	PZ-22
	PZ-23
	PZ-24
	PZ-25
	PZ-26

