
September 12, 2011 

Mr. Alex Czuhanich 
Engineering Geologist 
New York State Department of 

Environmental Conservation 
Division of Environmental Remediation 
Remedial Bureau E, 12th Floor 
625 Broadway 
Albany, New York 12233-7017 

--------- ----------- -------------·-
Hudson Valley Research Park 
2070 Route 52 
Hopewell Junction, NY 12533-3507 
S. C. Hawkins 'ZJ325 

Mr. Henry Wilkie 
Environmental Engineer 1 
New York State Department of 

Environmental Conservation 
Division of Environmental Remediation 
Remedial Bureau A, 11th Floor 
625 Broadway 
Albany, New York 12233-7015 

Subject: Report of Findings: Installation and Testing ofReplacement Well GW-032B, 
Remediation Area D 

Reference: IBM East Fishkill Corrective Action Program 
IBM East Fishkill Facility 
Hopewell Junction, New York 
NYSDEC Part 373 Permit 3-1323-0025-00249-0 
EPA ID No. NYD000707901 

Dear Mr. Czuhanich and Mr. Wilkie: 

The purpose of this letter is to transmit our installation and testing results for replacement well 
GW-032B. This well will replace GW-032A as the extraction well for IBM's Area D. The new 
well was installed due to an apparent break in the GW-032A well casing. A work plan for the 
replacement well was transmitted to your office on April 25, 2011 and was subsequently 
approved on May 3, 2011. Once we receive NYSDEC approval, the GW-032B pumping system 
will be installed and connected, GW-032B will be put online and GW-032A will be 
decommissioned. 

If you have any questions regarding this submittal or require additional information, please 
contact Jackie Braungart at (845) 892-1672. 



S. C. Hawkins to A. Czuhanich and H. Wilkie 
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I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, accurate 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations. 

Sincerely, 
International Business Machines Corporation 

2LV~ 
Steven C. Hawkms, Manager 
Environmental Engineering 

c: K. Brezner, NYSDEC Region 3, Environmental Remediation Engineer (electronic only) 
T. Killeen, RCRA Permitting Section Supervisor, Division of Environmental Remediation, 

NYSDEC (electronic only) 
R. Schatz, ESDC (without enclosures) 
Chief, RCRA Programs Branch, USEPA Region 2 (electronic only) 
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GROUNDWATER SCIENCES CORPORATION 
  2601 Market Place Street, Suite 310 
 Harrisburg, PA 17110-9340 
 (717) 652-6832 
 FAX (717) 657-1611 

 
 
 September 12, 2011 
 
 
Mr. Alex Czuhanich     Mr. Henry Wilkie 
Engineering Geologist    Environmental Engineer 1 
New York State Department of    New York State Department of 

Environmental Conservation    Environmental Conservation 
Division of Environmental Remediation  Division of Environmental Remediation 
Remedial Bureau E, 12th Floor   Remedial Bureau A, 11th Floor 
625 Broadway      625 Broadway 
Albany, New York 12233-7017   Albany, New York 12233-7015 
 
Re:   Report of Findings 
 Installation and Testing of Replacement Well GW-032B 
 Remediation Area D 
 IBM East Fishkill Facility, Hopewell Junction, New York  
 EPA ID No. NYD000707901 
 
Dear Mr. Czuhanich and Mr. Wilkie: 
 
On behalf of the IBM Corporation (IBM), Groundwater Sciences Corporation (GSC) has prepared 
this letter report summarizing the results of installation and testing of a new groundwater recovery 
well, designated as GW-032B, to serve as a replacement for existing groundwater recovery well 
GW-032A located within Remediation Area D of the IBM East Fishkill Facility in East Fishkill, 
New York (Site).  Replacement of well GW-032A is necessary due to an apparent break in the lower 
portion of the well screen which has resulted in formation material entering the well, potentially 
limiting the future hydraulic effectiveness of GW-032A to maintain hydraulic containment in the 
Remediation Area D portion of the Site. 
 
Overall, the findings of the well installation and testing activities indicate replacement well 
GW-032B exceeds the hydraulic effectiveness of well GW-032A.  A review of groundwater 
elevation and water quality data during GW-032B extraction operations testing indicates an 
improvement in hydraulic containment in Remediation Area D as compared to 2010 and 2011 
monitoring during GW-032A extraction operations, supporting the conclusion that well GW-032B is 
an adequate replacement for well GW-032A.  GW-032A groundwater extraction operations have 
resumed following completion of the GW-032B installation and testing activities.  Shut-down of 
well GW-032A groundwater recovery operations, start-up of well GW-032B groundwater recovery 
operations, and decommissioning of recovery well GW-032A awaits regulatory review and approval 
of this report. 
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The field exploration and testing activities associated with installation and testing of replacement 
groundwater recovery well GW-032B were performed in accordance with a GSC Work Plan1 dated 
April 25, 2011, which was subsequently approved by the New York State Department of 
Environmental Conservation (NYSDEC) in a letter to IBM2 dated May 3, 2011.  The recovery well 
replacement has been completed as part of IBM’s groundwater Corrective Action (CA) program 
which is currently regulated by NYSDEC under the Site’s New York State Part 373 Permit 3-1323-
0025-00249-0, EPA ID No. NYD000707901.  The GW-032B well installation and testing activities 
were performed by GSC and others under a contract with Fluor Enterprises, Inc. (Fluor), IBM’s 
current facilities management contractor at the East Fishkill Facility.  We understand that this report 
is being transmitted to the NYSDEC as part of an IBM request to properly decommission recovery 
well GW-032A and activate well GW-032B as its replacement. 
 
BACKGROUND 
 
The Site consists of a semiconductor manufacturing and development facility located in south-
central Dutchess County within the Town of East Fishkill, New York.  As shown on the Site 
Location Map provided as Figure 1, the Site is located between Interstate 84, to the south, and New 
York State Route 52, to the north.  Remediation Area D is located in the northwestern portion of the 
Site in the area of the wastewater treatment facility, where fire training operations were conducted in 
the 1970s. Groundwater recovery operations have been implemented in Area D since 1982.  
Groundwater extraction was initially performed using recovery well GW-032.  In 1998, the well was 
replaced by well GW-032A, located about 40 ft to the southwest, due to construction of a new 
nitrification basin in the Site’s wastewater treatment facility.  Corrective Action implemented in 
Area D includes groundwater recovery from well GW-032A to hydraulically contain and remove 
volatile organic compound (VOC) containing groundwater from shallow perched groundwater in the 
area of the former fire training operations and quarterly sampling and/or groundwater level elevation 
monitoring of the Groundwater Monitoring Plan (GMP)3 wells shown on the Remediation Area D 
Location Map provided as Figure 2. 
 
Results of previous Site-wide investigations and Area D investigations indicate the shallow perched 
groundwater in Area D is located within alluvial poorly-sorted sand and gravel located above fine-
grained glaciolacustrine silt and clay.  The fine-grained glaciolacustrine silt and clay serves as an 
aquitard inhibiting the vertical downward migration of the VOC-containing groundwater.  Under 
“static” non-pumping conditions the perched groundwater in Area D is inferred to flow in a westerly 
direction from the wastewater treatment area towards Gildersleeve Brook.  Soil boring and well 
construction logs for recovery well GW-032A and other nearby wells in Area D that include 
descriptions of the poorly-sorted sand and gravel and fine-grained silt and clay soils are provided in 
Appendix A. 
 

                                                 
1 Groundwater Sciences Corporation and IBM Environmental Engineering, April 25, 2011, Work Plan for Recovery Well GW-032A 
Replacement, Remediation Area D. 

 
2 NYSDEC, May 3, 2011, Letter from Alex G. Czuhanich to Mr. Steven C. Hawkins, Manager, Environmental Engineering, IBM Hudson Valley 
Research Park, RE: Response to Work Plan, Recovery Well GW-032A Replacement, IBM East Fishkill Facility, Hopewell Junction, New York, 
EPA ID No. NYD000707901. 
 

3  Groundwater Sciences Corporation and IBM Environmental Engineering, February 1996 (revised October 1999), Groundwater Monitoring 
Plan, IBM East Fishkill Facility. 
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SCOPE OF WORK 
 
The scope of work completed to date has included completion of the following subtasks described in 
the April 25, 2011 Work Plan: 
 

 Task 1.1 - Replacement recovery well siting and utility review field activities; 
 

 Task 1.2 - Replacement recovery well drilling, construction and development; 
 

 Task 1.3 - Hydraulic testing of the newly installed recovery well; and 
 

 Task 1.4 – Data analysis and preparation of this letter report. 
 
Descriptions of the specific field explorations and testing performed by GSC and others as part of 
Tasks 1.1 through 1.3 are provided in the following subsections. 
 
Task 1.1 – Replacement Recovery Well Siting and Utility Review 
 
On the basis of 2010 and early 2011 water level and water quality data collected in Remediation 
Area D, the location for groundwater recovery well GW-032B was proposed in the area between 
existing recovery well GW-032A and monitoring well MW-616.  Prior to selecting a specific drilling 
location for GW-032B, the area proximate to recovery well GW-032A and monitoring well MW-616 
was reviewed for the possible presence of underground utilities. 
 
In April 2011, Underground Surveying, LLC, was contracted by Fluor Enterprises, Inc. to perform 
initial utility surveying and mapping in a portion of Remediation Area D using cable and pipe 
locators and Ground Penetrating Radar (GPR).  Underground Surveying, LLC identified several 
underground electrical lines and a storm drain in the area of the proposed GW-032B replacement 
well.  A copy of Underground Surveying, LLC’s report is provided in Appendix B.  Based on the 
results of the utility review activities the final location for GW-032B was sited by GSC 
approximately 6 feet to the south and west of GW-032A.  The location of GW-032B is shown on 
Figure 2.  Prior to drill rig mobilization to the Site, GSC’s drilling subcontractor Parratt-Wolff, Inc. 
(PWI) of East Syracuse, New York, notified the New York Underground Facilities Protective 
Organization (Dig Safe).  As an added factor of safety, PWI initially advanced the upper six feet of 
the GW-032B soil boring using vacuum extraction “air-knife” methods which confirmed the absence 
of subsurface utilities at the drilling location. 
 
Task 1.2 – Replacement Recovery Well Drilling, Construction and Development 
 
Drilling and construction of replacement recovery well GW-032B was performed by PWI on June 
14, 2011.  As mentioned above, the upper six feet of the GW-032B soil boring was advanced using 
the vacuum extraction “air-knife” method.  Below a depth of six feet the wellbore was advanced by a 
truck-mounted drill rig using 6¼-inch inner diameter (I.D.) hollow-stem auger (HSA) drilling 
techniques.  During advancement of the HSA boring soil samples were collected continuously using 
a 2-inch outer diameter (O.D.) split-spoon sampler.  The drilling advancement and soil sampling was 
observed and logged by a GSC geologist.  Advancement of the soil boring was terminated at a depth 
of 20.5 feet below ground surface (bgs). 
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The GW-032B recovery well was constructed using a 5-foot section of 4-inch I.D. 316 stainless steel 
sump, a 5-foot section of 4-inch I.D. No. 35 slot wire-wrapped 316 stainless steel well screen and an 
11-foot section of 4-inch I.D. 316 stainless riser.  The base of the sump was set at 20.5 feet bgs, with 
the well screen installed at depths extending from 10.5 to 15.5 feet bgs, and the stainless steel riser 
extending from 10.5 feet bgs to approximately six inches above the ground surface.  The sump, well 
screen and riser were joined by threaded flush couplings.  The annular space between the well and 
borehole wall was backfilled with Morie No. 1 filter sand to a depth of 7.5 feet bgs.  The borehole 
annulus was backfilled with a bentonite chip seal at depths between 5.0 and 7.5 feet bgs.  The 
remaining borehole annulus was filled temporarily with sand until the final pumping system and 
pitless adaptor are installed.  A temporary six inch protective steel casing, well pad and locking cap 
were installed to protect the well.  The GW-032B well log is provided in Appendix C.  At the time 
of the pump assembly and pitless adapter installation the temporary protective steel casing will be 
removed and a final well completion will be constructed with a permanent steel casing, well pad and 
locking cap if feasible due to the proximity of the road.  If a steel casing completion is not possible 
then the well completion will be constructed flush with the ground surface and will include a 
concrete manhole ring with a metal manhole cover. 
 
Soil cuttings from drilling and well installation activities were contained in DOT-approved “ring-
top” 55-gallon drums provided by IBM.  The drums were labeled and transported by PWI to IBM’s 
on-Site containerized waste storage area in Building 309.  All down-hole drilling equipment was 
steam-cleaned by PWI prior to their mobilization to the Site and upon completion of drilling and 
well construction activities.  Fluids generated during steam-cleaning were contained within a 
decontamination pad constructed near the drilling location using plastic sheeting and wood framing. 
 The fluids generated during steam cleaning were discharged to an offline nitrification clarifier at 
IBM’s wastewater treatment facility. 
 
Initial well development was completed by PWI on June 15, 2011 using a manually operated surge 
block and an airlift system.  The surge block was used until sand and silt no longer accumulated in 
the bottom of the well.  Approximately 150 gallons of water were removed using this method.  GSC 
conducted a second phase of development on June 17, 2011 using a Grunfos Rediflo® and a 
centrifugal pump.  During this period of development, temperature, specific conductance, pH and 
turbidity were recorded periodically.  Development continued until apparent stabilization of the field 
parameters.  A total of 1,200 gallons of water, equivalent to more than 100 well volumes, were 
removed during the second round of development.  Fluids generated during development were 
discharged to an offline nitrification clarifier at IBM’s wastewater treatment facility.  GW-032B 
Well Development Field Data Sheets logged by GSC are provided in Appendix D. 
 
Task 1.3 – Hydraulic Testing 
 
Hydraulic testing of GW-032B was performed by GSC personnel between July 8 and 15, 2011.  The 
scope of work associated with hydraulic testing included: 
 

 July 8, 2011 - Shutdown of recovery well GW-032A and deployment of Level Troll® 500 
automated water level recorders in seven Area D wells (GW-032B, MW- 066, MW-614, 
MW-615, MW-757, MW-782 and MW-839).  The GW-032A shutdown and datalogger 
installations were performed about four days prior to groundwater extraction testing of well  
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 GW-032B to allow for recovery of water levels to “static” non-pumping conditions and 
recording of “background” non-pumping water level elevation trends. 

 
 July 11, 2011 - Installation of a temporary Grunfos Rediflo® pumping system for well 

GW-032B with instantaneous and totalizing flow meters and temporary above-ground 
discharge tubing.  The pumping system was sized to allow for groundwater extraction rates 
between about 2 to 20 gallons per minute (gpm).  The discharge tubing allowed for direct 
discharge of pumping test effluent to an offline wastewater treatment facility nitrification 
clarifier.  The contents of the offline nitrification clarifier (steam cleaning fluid, well 
development fluid and pump testing effluent) will be tested and disposed of appropriately. 

 
 July 12, 2011 – Performance of a step drawdown test of well GW-032B at withdrawal rates 

of 4 gpm, 8 gpm, 12 gpm and 16 gpm.  Level Troll® 500 automated water level recorder data 
collected at one minute intervals were used to create a drawdown versus time graph for GW-
032B that is presented in Appendix E.  Pumping rates were maintained for the first three 
withdrawal steps, but the well cavitated after approximately ten minutes of the 16 gpm step.  
Based on the step drawdown test results, a rate of 7 gpm was selected for the 24 to 48 hour 
constant rate test.  It was believed that this rate would be easily sustainable over the test 
period while demonstrating hydraulic capture of the Area D plume.  The well was allowed to 
recover overnight prior to the start of the constant rate test. 

 
 July 13 and 14, 2011 – Performance of a roughly 28 hour long constant rate pumping test of 

well GW-032B.  During the constant rate test water levels were monitored in the pumping 
well and nearby wells through a combination of manual and automated means.  The wells 
monitored included GW-032A, GW-032B, MW-066, MW-067, MW-170, MW-614, 
MW-615, MW-616, MW-757, MW-782 and MW-839 (See on-Site wells shown on Figure 
2).  Groundwater elevation graphs and plots of drawdown versus time for all monitored 
locations are presented in Appendix E.  After a period of 24 hours, groundwater elevations at 
the extraction well and nearby wells had stabilized.  At the 24.25 hour mark, the pumping 
rate was increased to 11 gpm to evaluate well performance and aquifer response at a higher 
extraction rate.  The well was pumped at a higher extraction rate for four hours, with 
pumping test termination at 28.25 hours.  Water quality samples for VOCs were collected at 
five intervals during the constant rate pumping test; at elapsed times of 30 minutes, 2 hours, 
8 hours, 24 hours and 28 hours.  VOC samples were analyzed by Columbia Analytical 
Services (CAS) of Rochester, New York.  A sample for a number of inorganic water quality 
parameters was collected after 24 hours to provide a baseline of general GW-032B effluent 
water quality conditions.  Inorganic parameters were analyzed by CAS and Envirotest 
Laboratories Inc. (ETL) of Newburgh, New York.  Laboratory results can be found in 
Appendix F. 

 
 July 15, 2011 – Removal/Breakdown of GW-032B pumping system components and 

temporary discharge tubing, restart of recovery well GW-032A groundwater extraction 
operations, and removal and cleaning of Level Troll® 500 automated water level recorders.  
Water level recovery was monitored for approximately 24 hours before GW-032A was 
placed back online. 
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DATA ANALYSIS/FINDINGS 
 
The field exploration and testing activities associated with installation and testing of replacement 
groundwater recovery well GW-032B identified geologic, hydrologic and water quality conditions 
that are similar to those inferred from past investigations and testing in Area D.  The findings of 
these field activities are further described in the following subsections. 
 
Geologic Conditions 
 
The GW-032B soil boring encountered geologic conditions consisting of a downward sequence of 
soil fill, poorly-sorted sand and gravel, and silt and clay.  Observations of surface soil and auger 
cuttings indicate the presence of granular soil fill within the upper three to five feet of soil at the 
GW-032B location.  As described on the geologic log provided in Appendix C, results of split-spoon 
sampling at the GW-032B location indicate the presence of poorly-sorted olive brown, gravel, sand, 
and sand & gravel from six to 15 feet bgs, overlying gray, silt & clay with trace amounts of fine 
sand.  Observations of drilling advancement and auger cuttings also indicated the presence of 
cobbles in portions of the sand & gravel. 
 
The sand & gravel and the silt & clay soils and their associated depths at GW-032B are consistent 
with previous borings completed in Area D.  The contact between the bottom of the sand & gravel 
and the top of the finer-grained silt & clay soils at GW-032B is estimated to be at an elevation of 
about 216 feet above mean sea level (amsl).  For comparison, the elevation for the top of the 
lacustrine silt and clay unit at nearby recovery well location GW-032A and nearby monitoring well 
location MW-616 is estimated to be about 215 and 216 feet amsl, respectively. 
 
Hydrologic Conditions 
 
Water level monitoring of Area D wells was performed by GSC personnel between July 8 and 15, 
2011 as part of well GW-032B hydraulic testing.  As previously mentioned, a step pumping test of 
well GW-032B was performed on July 12, 2011, and a constant rate pumping test was performed on 
July 13 and 14, 2011.  The only precipitation event observed by field personnel during the week long 
monitoring and testing period occurred late in the afternoon of July 8, 2011, shortly after the 
shutdown of well GW-032A groundwater extraction operations.  Area D groundwater elevations 
under “static” non-pumping conditions on July 13th and July 15th indicate an apparent decline in 
static water levels of about three tenths of a foot or less, during the GW-032B constant rate pumping 
test period. 
 
Based on water level elevations recorded during “static” non-pumping conditions on July 11th, July 
12th and July 13th, the perched groundwater in Area D is inferred to flow in a west-northwesterly 
direction, from the topographically higher area of the wastewater treatment plant towards 
Gildersleeve Brook.  Lateral hydraulic gradient values calculated based on these “static” July 2011 
water levels range from 0.001 to 0.007.  These lateral gradient values compare well with estimates 
made as part of the GW-032A hydraulic testing4 completed in January 1998. 

                                                 
4  Sanborn, Head & Associates, Inc., February 19, 1998, Letter to Ms. Michele J. West of IBM Corporation, RE: Report of Findings, Field 
Exploration and Testing, Well GW-032 Replacement – Remediation Area D, Wastewater Treatment Facility Expansion, IBM East Fishkill 
Facility, East Fishkill, New York. 
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Water level elevations recorded at certain hydraulic testing milestones (prior to the constant rate  
test, after 24 hours of GW-032B groundwater extraction and about 24 hours after GW-032B shut 
down) are summarized below in Table 1. 
 
Table 1 – Summary of Water Level Elevations 
 

Well 
Approximate 
Distance from 
GW-032B (ft) 

July 13, 2011 
“Static” Water 

Level Elevation 

Water Level 
Elevation @ 24 

hrs, 7 gpm 

July 15, 2011 
Water Level 

Elevation 

Monitoring Conditions Static Pumping Recovery 

GW-032B ----- 228.11 224.44 227.93 

GW-032A 6 228.10 226.37 227.95 

MW-615 9 228.39 226.60 228.18 

MW-616 12 228.33 226.82 228.15 

MW-614 19 228.07 226.40 227.89 

MW-757 27 228.29 227.16 228.14 

MW-839 182 228.64 228.26 228.47 

MW-782 206 228.44 228.27 228.32 

MW-067 253 226.42 226.27 226.14 

MW-170 478 219.00 218.90 218.80 

MW-066 512 223.97 223.87 223.82 

 
As indicated in the table, pre-pumping test water level elevations recorded on July 13th for wells 
within about 200 feet of GW-032B are all within 0.57 feet of each other, ranging in elevation from 
228.07 feet amsl, at well MW-614, to 228.64 feet amsl, at well MW-839.  Wells located within 30 
feet of GW-032B exhibit pre-pumping water level elevations within about 0.2 feet of each other.  
Based on an estimated top of silt and clay elevation of 216 feet amsl, the saturated thickness of the 
sand and gravel in the area of well GW-032B is about 12.1 feet. 
 
Aquifer Response, Characteristics and Probable Zone of Influence 
 
The GW-032B constant rate pumping test involved active withdrawals for about 28.25 hours 
between July 13th and 14th at rates of 7 and 11 gpm.  The initial withdrawal rate of about 7 gpm was 
sustained for 24.25 hours.  The withdrawal rate was increased to about 11 gpm for the remaining 
four hours of the test.  In total, about 12,800 gallons of groundwater were withdrawn from well 
GW-032B. 
 
Drawdowns over time indicate similar aquifer response to pumping with distance from well 
GW-032B.  The aquifer testing data have been used to estimate hydraulic properties of the poorly-
sorted sand and gravel aquifer, including transmissivity and specific yield.  The Theis 
nonequilibrium equation or modified versions of this equation are typically used for the calculation.  
For the GW-032B pump test, the time-drawdown method was used as a solution to the Theis 
equation.  This method uses semilogarithmic time versus drawdown plots to solve for transmissivity, 
specific yield and hydraulic conductivity.  Time drawdown plots are presented in Appendix E.  The 
drawdown data at the end of the 7 gpm and 11 gpm pumping stages and the aquifer properties 
calculated for each monitoring point are summarized in Table 2. 
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Table 2 – Summary of Drawdown and Aquifer Properties 
 

Well 
Approximate 
Distance from 
GW-032B (ft) 

Drawdown (ft) 
@ 24 hrs, 7 gpm 

Drawdown (ft) @ 
28.25 hrs, 11 gpm 

Transmissivity 
(ft^2/day) 

Specific Yield  
Hydraulic 

Conductivity 
(ft/day) 

GW-032B ----- 3.67 6.61 ----- ----- ----- 

GW-032A 6 1.73 2.62 544 0.005 45 

MW-615 9 1.79 2.59 318 0.0001 26 

MW-616 12 1.51 2.19 613 0.002 51 

MW-614 19 1.67 2.53 790 0.0004 65 

MW-757 27 1.13 1.66 583 0.001 48 

MW-839 182 0.38 0.45 331 0.002 27 

MW-782 206 0.17 0.20 544 0.004 45 

MW-067 253 0.15 0.22 ----- ----- ----- 

MW-170 478 0.10 0.10 ----- ----- ----- 

MW-066 512 0.10 0.11 ----- ----- ----- 

 
Well MW-066 appears to illustrate background conditions of the aquifer during the constant rate 
test. Review of the MW-066 groundwater elevation graph in Appendix E shows a steady decline in 
groundwater elevation from July 13 through July 15, with no apparent changes in slope related to 
pumping of GW-032B.  The 0.10 feet of drawdown noted in Table 2 for MW-066 likely represents a 
decline in the local water table due to the lack of precipitation during this time period.  Therefore 
drawdown listed in Table 2 is a combination of hydraulic response to pumping and a small local 
decline in the water table.  Review of the elevation and drawdown graphs for wells near the 
extraction well, including GW-032A, MW-614, MW-615, MW-616 and MW-757, show clear 
response to pumping.  Review of the groundwater elevation graph for MW-839, located to the south 
and east of GW-032B, shows a steady decline in elevation at the 7 gpm flow, followed by a change 
in slope when flow was increased to 11 gpm, and then recovery after pumping termination.  Well 
MW-782 located to the north and east of GW-032B, shows a similar pattern.  MW-782 did not 
appear to be in the capture zone of GW-032A during initial hydraulic testing.  Historical sampling of 
MW-782 and MW-839 indicate they are outside the limits of Area D VOC presence in groundwater. 
 The response observed at locations outside of the area of VOC presence indicates the well is 
capable of capturing the Area D groundwater plume.  Figure 3 shows groundwater elevations at the 
end of 24 hours of pumping at 7 gpm, along with an estimated capture zone.  As shown on the 
figure, the width of the GW-032B capture zone is estimated to be about 240 feet.  The actual capture 
zone is expected to vary due spatially variant aquifer properties and seasonal variations in lateral 
hydraulic gradients due to spatially and temporally variant groundwater recharge patterns.  However, 
based on past monitoring results of GW-032A operations, capture of the Area D VOC groundwater 
plume has been demonstrated under GW-032A pumping conditions with average annual yields of 
about 1 to 2 gpm. 
 
Transmissivity (T) is the product of hydraulic conductivity and aquifer thickness, and is expressed in 
units of square feet per day (ft2/day).  Calculated aquifer transmissivity values range from roughly 
300 to 800 ft2/day.  Hydraulic conductivity (K) is the measure of the ability of a porous medium to 
transmit water.  Hydraulic conductivity values ranged from about 25 to 65 feet per day (ft/day).  
Specific yield is defined as the ratio of the volume of water removed from a saturated soil by gravity 
drainage to the total volume of the soil.  Specific yield is a storage term, and is presented as a 
unitless ratio.  Aquifer specific yield values range from 0.0001 to 0.005.  
 



Report of Findings - GW-032B Installation and Testing   
IBM East Fishkill Facility -9- September 12, 2011 
 

   
GROUNDWATER SCIENCES CORPORATION  

Aquifer test data sheets summarizing manual depth to water readings are presented in Appendix E, 
and groundwater elevation data, including data collected using transducers, is included in the 
enclosed CD.  Where both sets of data are present, manual data was used to verify the automated 
readings.  The transducer data was then used for making calculations and creating graphs.   
 
Groundwater Quality 
 
Table 3 summarizes results of field screening and analytical laboratory analyses of GW-032B 
effluent samples collected at five intervals during the pumping test. 
 
Table 3 – GW-032B Constant Rate Test: Field Screening Parameters and VOC Data 
 

Time Since 
Pumping 
Started 

pH 
(pH 

units) 
Temperature 

(°C) 

Specific 
Conductance 
(umhos/cm) 

Turbidity 
(NTU) 

PCE 
(µg/l) 

TCE 
(µg/l) 

CIS 
(µg/L) 

Toluene 
(µg/l) 

0.5 hours 6.44 21.0 2490 10.3 0.97 J 2.7 0.67 J 0.64 J 
2 hours 7.10 21.0 2585 0.96 1.1 2.7 0.60 J 0.27 J 
8 hours 7.21 20.2 2563 0.94 1.0 2.8 0.54 J 0.21 J 
24 hours 7.57 20.0 2785 0.94 0.84 J 2.8 0.60 J ND@1.0 
28 hours 7.45 20.6 2783 0.93 0.98 J 2.9 0.58 J ND@1.0 

 
As indicated in the table, pH values appeared to stabilize at around 7.5 to 7.6 pH units, while 
temperature ranged from 20.0 to 21.0 degrees Celsius (°C), and specific conductance appeared to 
stabilize at about 2,800 microsiemens per centimeter (umhos/com).  Turbidity was highest during the 
first sampling event, at10.3 nephelometric turbidity units (NTU), which is consistent with removal 
of fine-grained material from the formation during the initial stages of groundwater withdrawal.  
Turbidity stabilized quickly to less than 1.0 NTU; the NYSDEC Part 703 standard for turbidity is 5.0 
NTU. 
 
Tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (CIS) and toluene were the 
only VOCs detected.  Of the key PCE-series parameters, TCE is predominant, followed by PCE and 
then CIS.  Concentrations of the PCE-series parameters in GW-032B remained fairly constant 
throughout the test, and are consistent with recent sampling of GW-032A.  Median concentrations at 
GW-032A for samples taken in 2010 were 1.1 µg/l of PCE, 2.6 µg/l of TCE and 0.55 µg/l of CIS.  
Toluene, which is not typically been detected at the Area D extraction well, was detected in the first 
three sampling events but not in the final two samples.  The toluene detections may be the result of 
infiltration of runoff from the adjacent roadway, and are not believed to be related to historical 
events in the former fire training area.  TCE (0.69 µg/l) and CIS (0.34 µg/l) were both detected in 
the associated trip blank.  The source of the trip blank contamination is unknown, but it is not 
believed to have had a significant effect on the results presented in Table 3. 
 
Results of inorganic analyses on a sample of GW-032B effluent that was collected 24 hours into the 
pumping test are contained in the analytical laboratory report provided in Appendix F.  The cation 
data indicate a greater relative abundance of calcium, magnesium and sodium, as compared to iron, 
manganese and potassium.  The anion data indicate a greater relative abundance of alkalinity, 
chloride and hardness, relative to ammonia, fluoride and sulfate.  In general, these inorganic data 
indicate concentrations of cations and anions that are similar to concentrations detected in a 
September 27, 2010 sample of GW-032A effluent.  Overall, the relative abundance of calcium, 
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magnesium, sodium, alkalinity, chloride and hardness are likely reflective of localized impacts to 
groundwater quality from the nearby use of road deicing salts. The historical presence of these 
cations and anions in Area D groundwater may have caused corrosion of the 304 stainless steel well 
screen at GW -032A, resulting in an apparent break in the screen. The potential for corrosion was the 
reason the GW -032B well screen and riser were constructed with 316 stainless steel rather than 304 
stainless steel. 

CONCLUSIONS AND RECOMMENDATIONS 

Based on the results of the hydraulic testing discussed above, the sustainable yield of replacement 
well GW-032B is estimated to be about 5 to 10 gpm. The long-term yield of GW-032B is 
anticipated to vary during periods of greater or lesser recharge. Observed drawdown in wells 
outside the known area ofVOC presence in Area D perched groundwater indicates operation of well 
GW-032B results in an apparent capture zone that encompasses Area D. Concentrations ofVOCs 
and inorganic parameters in the replacement well are consistent with recent sampling ofGW -032A. 
Based on these observations, we believe the GW -032B exceeds the hydraulic effectiveness of 
existing groundwater recovery well GW-032A and will serve as a suitable replacement. 

In light of these conclusions, we recommend that Task 1.5 {Pumping System Installation and 
Connection), Task 1.6 (Hot Box Improvements) and Task 2 (GW-032A Decommissioning) of the 
NYSDEC-approved April 25, 2011 Work Plan be completed upon IBM's receipt of NYSDEC 
approval of this letter report. 

Should you have any questions concerning the findings, conclusions and recommendations of this 
report please contact Jackie Braungart ofiBM at (845) 892-1672. 

RCW/CES 

Attachments: 

Figure 1 - Site Location Map 
Figure 2 - Remediation Area D Location Map 

Very truly yours, 
GROUNDWATER SCIENCES CORPORATION 

C. C..U~ _Jljt:-c_ 
C. Edward Stoner, P.G. 
Project Manager 

!!o&u--c. flllt:J(h(_1 
Robert C. Watson, P.G. I t1A':lj) 

Vice President 

Figure 3- Elevation Contour Map GW-032B Constant Rate Test (7 gpm) at 24 hours, 7/14/2011 
Appendix A- Remediation Area D Boring and Well Installation Logs 
Appendix B -Underground Surveying, LLC - Utility Locating & Mapping Survey Report 
Appendix C- GW-032B Boring and Well Installation Log 
Appendix D- GW-032B Well Development Logs 

fJROUNDWA'I'BR SC/.BNC.BS CORI'ORAf'ION 
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GROUNDWATER SCIENCES CORPORATION  

Appendix E –  GW-032B Step Test Graph 
  Groundwater Elevation Graphs 
  Time-Drawdown Graphs 
  Aquifer Test Data Sheets 
  Manual and Transducer Groundwater Elevation Data (see enclosed CD) 
Appendix F – Groundwater Chemistry Results 



IBM EF
Facility

Area D

Site Location Map
Scale

2000'1000'0

Figure 1

95007-044-B2 / 08-03-11

Portion of the Hopewell Junction, NY
7.5-minute USGS Quadrangle
(1957, Photorevised 1981)



H
eadw

orks

B
uilding 325Area D

235

240

240

23
5

230

23
0

230

230

235

240

255

250

255

255

245

245

235

245

245

250

Area D Control Box

MW-839

MW-782

GW-032A

GW-032

MW-066

MW-170

MW-616

MW-615
MW-614

MW-757
GW-032B

MW-185/
MW-186

MW-067

Scale

30'0 60'

- IBM EF Facility Property Line
- Shallow Extraction Well
- GMP Soil Monitoring Well

- Abandoned Shallow Extraction Well

L E G E N D

95007-052-C1

Remediation Area D Location Map

DRAWING NO.DATE:MHM 9/7/11

CES/RCW

DRAWN BY:

CHECKED & APPROVED BY:

Figure 2

East Fishkill, New York

- GMP Soil Monitoring Well (GWE only)

- Proposed Replacement Shallow Extraction Well



240

240

23
0

230

240

255

245

245

245

245

250

H
eadw

orks

B
uilding 325

235

23
5

230

230

2
2
8

2
2
7

225

2
2
6

2
2
8

228

2
2
7

2
2
7

Area D

Area D Control Box

228.27

228.26

MW-782

GW-032

226.60

226.40

226.37

224.44
GW-032B

GW-032A

MW-839

MW-615
MW-614

MW-616
226.82

227.16
MW-757

226.27
MW-067

Scale

20'0 40'

- Shallow Extraction Well
- GMP Soil Monitoring Well

- Abandoned Shallow Extraction Well

L E G E N D

95007-052-D1
DRAWING NO.DATE:MHM 8/25/11

CES/RCW

DRAWN BY:

CHECKED & APPROVED BY:

Figure 3

East Fishkill, New York

- GMP Soil Monitoring Well (GWE only)

- Proposed Replacement Shallow Extraction Well

Elevation Contour Map
GW-032B Constant Rate Test (7gpm)

at 24 hours, 7/14/2011

- IBM EF Facility Property Line

228.26 - Groundwater Elevation (feet amsl)
- Groundwater Elevaton Contour (feet amsl)

- Inferred Direction of Groundwater Flow

228

- Estimated Zone of Hydraulic Capture





CES
Text Box

















CES
Text Box

CES
Text Box





 

 

 

 

 

Utility Locating & Mapping 

Survey Report 
  
 
 
 

B325 Well 032A 

IBM East Fishkill 

2070 Route 52 

Hopewell Junction, NY 12533 

 
 
 
 

 

 

 

 

 

Prepared for Fluor Enterprises, Inc. 

 
 



2 

 

INTRODUCTION 
 

A utility locating and mapping survey was performed by Underground Surveying, LLC of 152 

Deer Hill Avenue, Suite 207, Danbury, CT for Fluor Enterprises, Inc. of IBM East Fishkill, 2070 

Route 52, B/334, Hopewell Junction, NY. The survey was performed on April 19, 2011 at IBM 

East Fishkill, 2070 Route 52, Hopewell Junction, NY.  The purpose of the survey was to map the 

location of underground utilities running through the area shown on Drawing A1. 

  

The following survey was performed with cable and pipe locators and ground-penetrating radar 

(GPR). Before reading the full report, we advise that you read the following paragraphs to gain a 

basic understanding of the technology and to understand its limitations. 

 

Cable and Pipe Locators 

 

The science of cable and pipe locating is based on the principal that a current flowing along a 

conductor creates a magnetic field, and that magnetic field or signal, which is either passive or 

active in nature, can be detected via a receiver. 

  

A passive signal is one that is naturally occurring around a conductor, or in this case an 

underground utility. Some examples of passive signals include the following: 

 

1. Current flowing in an electric supply cable. 

2. Earth return current from power systems that use metal pipes or cable sheaths as a 

convenient conductor. 

3. Radio frequency currents from very low frequency (VLF) radio transmissions that have 

penetrated the ground and flow along a buried utility. 

 

A passive sweep is performed to search for inaccessible, abandoned or unknown utilities using 

only a receiver. To perform a passive sweep, a survey grid is traversed in “power” mode, with 

the receiver blade in line with the direction of movement and at right angles to any utilities that 

may be crossed. When the receiver indicates the presence of a utility, it is pinpointed, traced and 

marked. The sweep is then continued until all detected utilities have been marked and the entire 

grid has been traversed in both directions. After completing the sweep, the entire process is 

repeated in “radio” mode to search for utilities that radiate VLF radio signals. 

 

Passive signals enable utilities to be located, but not identified, because the same signal may 

appear on multiple utilities within the grid. To solve this problem, an active signal must be 

applied to each individual utility line. 

 

An active signal is one that is intentionally generated by a transmitter. In this mode, the signal 

can be applied directly to the utility via direct connection or induction. This enables utilities to be 

identified, traced and their depth determined with a receiver.  

 

Direct connection involves plugging a connection cable into a transmitter output socket and 

connecting directly to the target line. This can be accomplished with connection leads or with a 

transmitter clamp. Connection leads are generally used to apply a signal to metallic conduits, 
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sight lighting structures and metallic pipes. This is the preferred method for locating secondary 

electric, water and gas. 

 

Many electric, telephone and cable lines are housed within plastic conduits or buried into the 

ground without protection.  In addition, directly connecting to these lines is usually too risky or 

forbidden. In such instances, a transmitter clamp is used to apply a signal to the cable without 

interrupting service to the line. The clamp is easy to apply, but the signal may not travel as far as 

it does with connection leads, and works best if the target line is grounded at each end .This is 

the method of choice for locating primary electric, telephone and cable lines. 

 

If an active signal cannot be applied to a line because it is inaccessible, an induction sweep must 

be performed. The transmitter contains an antenna, that when placed on the ground directly on 

top of a utility line, can induce a signal into it. The advantage of using induction is that a signal 

can be applied without access to the line and it is very quick and easy to use. The disadvantages 

are that induction efficiency is poor on deep targets, it is only useful at depths down to 6 feet and 

the signal can induce into lines other than the target. In addition, signal strength is often lost in 

the surrounding soil, the signal is shielded by reinforced concrete and a signal will not apply to a 

well-insulated line unless it is effectively grounded at each end. Despite its shortcomings, an 

induction sweep can sometimes successfully locate unknown or abandoned utilities when GPR 

results are inconclusive.  

 

An active signal cannot be applied to non-conductive (non-metallic) utility lines. To combat this, 

a detectable duct rod or self contained transmitting sonde must be inserted into the line via a 

manhole, handhole, cleanout or catch basin. The disadvantages of this method are that some non-

metallic utility lines do not have access points or might be obstructed by detritus. Nonetheless, 

this is the best method for locating fiber optics, future use lines, sanitary sewer and storm sewer. 
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Ground Penetrating Radar (GPR) 

 

Quite often, non-metallic, inaccessible, unknown or abandoned utilities cannot be located with 

traditional cable and pipe locators. When this occurs, Ground Penetrating Radar (GPR) must be 

used in conjunction.  GPR is a non-invasive, non-destructive geophysical surveying technique 

that is used to produce a cross-sectional view of objects embedded within the subsurface.  

   

All GPR units consist of three main components: a power supply, control unit and antenna. 

 

To understand how GPR works, we must first understand the performance of a scan is. A scan is 

performed by moving the antenna across the surface linearly to create a series of electromagnetic 

pulses over a given area. During a scan, the control unit produces and regulates a pulse of radar 

energy, which is amplified and transmitted into the subsurface at a specific frequency by the 

antenna.  Antenna frequency is inversely proportional to penetration depth, which makes antenna 

selection the most important step in the survey design process.  Below is a list of antenna 

frequencies, their application and maximum penetration depth. 

 

 
Frequency 

(MHz) 

Sample Applications Max Penetration 

Depth (ft.) 

2600 Concrete, Roadways, Bridge 

Decks 

1 

1600 Concrete, Roadways, Bridge 

Decks 

1.5 

900 Concrete, Shallow Soil, 

Archaeology 

3 

400 Shallow Geology, Utility 

Locating, Environmental, 

Archaeology 

9 

200 Geology, Environmental 25 

100 Geology, Environmental 60 

 

 

During a scan, the control unit records the strength and time required for the return of any 

reflected energy.  Reflections are produced in the data screen profile (on the control unit) 

whenever the energy pulse enters and exits contrasting subsurface materials. The way it responds 

to each material is determined by two physical properties: dielectric constant and electrical 

conductivity. 

 

The dielectric constant is a descriptive number that indicates how fast electromagnetic energy 

travels through a material. Energy always moves through a material as quickly as possible, but 

certain materials slow down the energy more than others. The higher the dielectric, the slower 

the energy will move through the material, and vice versa. Below is a list of some common 

materials with their corresponding dielectric constants and velocity values. 
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Material Dielectric Velocity 

(mm/ns) 

Air 1 300 

Fresh Water 81 33 

Ice 3 167 

Dry Sand 3 – 6 120 – 170 

Wet Sand 25 – 30 55 – 60 

Silt 10 95 

Wet Clay 8 – 15 86 – 110 

Dry Clay 3 173 

Marsh 12 86 

Average Soil 16 75 

Granite 5 – 8 106 – 120 

Limestone 7 – 9  100 – 113  

Concrete 5 – 8 55 – 120 

Asphalt 3 – 5 134 – 173 

PVC 3 173 

  

 

To determine the location of a subsurface target in the data screen profile, there must be a 

contrast between the dielectric values of the material one is scanning through and the target one 

is searching for. For example, a pulse moving from dry sand (dielectric of 5) to wet sand 

(dielectric of 30) will produce a strong, highly visible reflection, while moving from dry sand (5) 

to limestone (8) will produce a weak one. In addition, if one knows the dielectric value of the 

subsurface material one is scanning through, the control unit can measure the amount of time 

required to receive the reflected signal and convert this to depth. 

  

Since the GPR emits electromagnetic energy, it is subject to attenuation (natural absorption) as it 

moves through a material. Energy moving through resistive (less conductive) materials such as 

dry sand, ice or dry concrete will penetrate much further than energy moving through absorptive 

(more conductive) materials such as salt water or wet concrete. As a result, the greater the 

contrast in electrical conductivity between the material one is scanning through and the target 

one is searching for, the brighter the reflection; high conductive materials such as metals produce 

the brightest reflections. 

 

To understand how dielectric and electrical conductivity differences translate into visual data 

requires an understanding of how the antenna emits energy. Imagine the antenna scanning 

perpendicular to a pipe. Energy emits from the antenna in a 3-dimensional cone shape, not in a 

straight line as one might think. The two-way travel time for energy at the leading edge of the 

cone is longer than for energy directly below the antenna. Because it will take longer for energy 

at the leading edge to be captured, when the antenna first approaches the pipe, it will appear low 

in the data screen profile. As the antenna moves closer to the pipe and the distance between them 
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decreases, the reflections will appear higher in the profile. At the point where the antenna is 

located directly above the pipe, the minimum distance of separation is reached and the 

reflections reach their zenith. As the antenna moves away from the pipe and the distance between 

them increases, the reflections appear lower in the profile once again. After the scan is 

completed, the center of the pipe will appear in the data screen profile as an upside down U, 

which is referred to as a hyperbola. 

 

 

 
 

 

To gather, organize and present the data, a series of scans are performed within an orthogonal 

survey grid. At the end of each scan, the data screen profile is reviewed for the presence of 

hyperbolic targets. If present, the antenna is moved backward to place a cursor (which depicts 

the center of the antenna) on the center of the targets.  The location and depth of the targets are 

then marked on the surface with chalk, paint and/or flags. Once the entire survey grid has been 

scanned, the marks are reviewed to search for patterns similar to that of the desired targets, in 

this case a pipe. Any marks that run in straight line and whose hyperbolas appear to be highly 

conductive metal targets are then connected, thereby displaying the location and depth of the 

pipe. 
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MATERIALS  

  

Cable and pipe locating was performed with an RD4000Rx receiver and RD4000T10 transmitter, 

both of which were manufactured by the Radiodetection Corp., of Bridgton ME. The GPR 

survey was performed with the SIR-3000, which was manufactured by Geophysical Survey 

Systems, Inc., of Salem, NH.  

 

 

METHODS 

 

A visual inspection was performed to search for utility poles, manholes, handholes, catch basins, 

drains, conduits, cleanouts, water valves, gas valves, tank pads and vents located within or near 

the survey area.  Active mode cable and pipe locating was performed by directly applying a radio 

signal to all nearby electric lines, telecommunication lines, and water valves. A detectable duct 

rod was snaked through all nearby future use conduits and conduits that could not be induced 

with a signal. Passive mode cable and pipe locating was performed within the entire survey area 

to search for inaccessible high voltage electric lines and telecommunication lines. Lastly, a 

ground penetrating radar (GPR) survey was performed within the entire survey area, to more 

accurately determine the location and depth of each line, and to search for non-metallic, 

unknown and abandoned utilities.  

 

 

RESULTS 
 

Underground utilities were marked on the ground with paint and/or flags, using standard 

American Public Works Association (APWA) color codes.  Electric was marked with red, storm 

sewer with green and future use lines with pink.  The results of the survey are shown on Drawing 

A1. 

 

 

DISCUSSION 

 

The results of the survey were good, enabling us to locate eight electric lines, one drain line, and 

two future use lines within the survey area; all lines appear to be located between the depths of 1-

2 feet. There appear to be four electric lines emanating from the Well/Electric Vault: two that run 

parallel to one another toward the northwest, to the Manhole housing a monitoring well; one that 

runs southeast, parallel to the storm sewer line; and another that runs to the southwest, toward the 

storage building. Two electric lines emanate from the storage building and run parallel to one 

another toward the northeast. After passing the roadway, one of these lines continues running in 

the same direction; however, the other curves toward the North. The electric line running parallel 

to the drain line emanates from the hypochlorite drain facility at the end of the driveway. 

Although from the map it appears as if this line runs to the Well/Electric Vault, this is not the 

case. It actually runs toward the concrete handhole located on the other side of the chain linked 

fence. At the top left corner of Drawing A1, as was noted on the map, there appears to be a duct 

bank running toward the southeast, parallel to the chain linked fence; it turns toward to the East 

as it crosses the fence, and appears to contain one live electric line and two future use PVC 
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conduits. As noted earlier, there also appears to be a drain line running through the survey area. 

This line runs down the center of the survey area toward the southeast. Lastly, please be aware 

that if any drilling is to be performed on the other side of the fence, another survey would have to 

be performed, because multiple electric, telecommunication, and water lines appear to run 

through that area.  

 

If you have any questions, comments or concerns regarding our findings, please don’t hesitate to 

contact us at 203.312.9844 or info@undergroundsurveying.com. 

 

 

 

Submitted on April 21, 2011 

 

 

 

Peter C. Viola 

Underground Surveying, LLC  
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GEOLOGIC LOG:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

DRILLING METHOD:

NOTES:

Page 1 of 1

WELL

DEVELOPMENT DATE:

GROUNDWATER SCIENCES CORPORATION

LOCATION:

0
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22

CONSTRUCTION

WELL
CONSTRUCTION

DETAILS

SURFACE ELEVATION

EASTING

NORTHING

GRAVEL AND SAND: 0'-6' Soft Dig, no
sampling (Sand & Gravel, moist)

GRAVEL AND SAND: [difficult augering
6-10', cobbles present]

GRAVEL: Olive brown, GRAVEL, some
coarse Sand, little Silt, trace Clay, wet

GRAVEL: Olive brown, GRAVEL, some
coarse Sand, little Silt, trace Clay, wet,
gravel subrounded with 1" intermediate
axis

SAND: Olive brown, coarse SAND, trace
Silt, wet, cobbles present during augering

GRAVEL: (Gravel & Sand, wet)

CLAY AND SILT: cobble at base of spoon
 14' to 16' sample, easier penetration at 15'
(Gray SILT & CLAY, wet)

CLAY AND SILT: Gray, SILT & CLAY,
trace fine Sand, wet

CLAY AND SILT: Gray, SILT & CLAY,
trace fine Sand, wet

N/A

N/A

N/A

N/A

N/A

N/A

N/A

GW-032A Well Replacement

East Fishkill

95007.21

CES

6/14/2011

Parratt Wolff

Mark Eaves

HSA

6 1/4" Hollow Stem Auger

GW-032B

Temporary sand fill
5.0' to surface

4-inch 316 stainless
steel riser to 10.5 to
+0.5' above surface

Bentonite chips 5.0 -
7.5'

4-inch No. 35 wire-
wrapped 316 stainless
steel screen 10.5 - 15.5'

#1 Sand Pack 7.5 -
20.5'

4-inch 316 stainless
steel sump 15.5 - 20.5'

Temporary 6-inch steel
 protective casing with
locking well cap

Temporary 4-inch
expansion cap

Sump, well screen and
riser are joined by
threaded couplings

6/17/2011

Area D AOC, Access Road West of B/325

N/A

N/A

~231.1SWL: 3.08 ft, 6/15/2011

Elevation TOC ~231.6

0
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3"

2"
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GW-032B Drawdown vs. Time
GW-032B Step Test

 July 12, 2011
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GW-032A Water Levels
GW-032B Constant Rate Test

 July 13-14, 2011
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GW-032B Water Levels
GW-032B Constant Rate Test

 July 13-14, 2011
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MW-066 Water Levels
GW-032B Constant Rate Test

 July 13-14, 2011
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MW-067 Water Levels
GW-032B Constant Rate Test

 July 13-14, 2011
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MW-170 Water Levels
GW-032B Constant Rate Test

 July 13-14, 2011
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GW-032B Constant Rate Test
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GW-032B Constant Rate Test (7 gpm)
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ANALYTICAL REPORT

Job Number:  420-45673-1

SDG Number:  Pump Test (07/14/11)

Job Description:  CAS

For:

CAS

Mark Madison

BLD325

2070 Route 52

Hopewell Junction, NY  12533

Attention: Carl Beechler

Meredith W Ruthven

Customer Service Manager

mruthven@envirotestlaboratories.com

07/28/2011

Jackie Braungartcc:

Mr. Mark Madison

Mr. Keith Vinal

The test results in this report meet all NELAP requirements unless specified within the case narrative.  Pursuant to NELAP, this 
report may not be reproduced, except in full, without the written approval of the laboratory. EnviroTest Laboratories Inc. certifies that 
the analytical results contained herein apply only to the samples tested as received by our laboratory. All questions regarding this 
report should be directed to the EnviroTest Customer Service Representative. 

EnviroTest Laboratories, Inc. Certifications and Approvals: NELAP Accredited, NYSDOH 10142, NJDEP NY015, CTDOPH PH-0554, 
EPA NY00049.

315 Fullerton Avenue, Newburgh, NY  12550
Tel (845) 562-0890  Fax (845) 562-0841  www.envirotestlaboratories.com

Envirotest Laboratories, Inc.
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METHOD SUMMARY

Job Number: 420-45673-1Client: CAS
Sdg Number: Pump Test (07/14/11)

Preparation MethodMethodLab LocationDescription

Matrix Water

MCAWW 300.0Anions by Ion Chromatography EnvTest

SM18 SM 2540CTotal Dissolved Solids (Dried at 180 °C) EnvTest

SM18 SM 2540DTotal Suspended Solids Dried at 103-105°C EnvTest

SM20 SM 4500BNitrite by Colormetric EnvTest

Lab References:

EnvTest = EnviroTest

Method References:

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

SM18 = "Standard Methods For The Examination Of Water And Wastewater", 18th Edition, 1992.

SM20 = "Standard Methods For The Examination Of Water And Wastewater", 20th Edition."

EnviroTest Laboratories, Inc.
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METHOD / ANALYST  SUMMARY

Client:   CAS Job Number:   420-45673-1

Method Analyst Analyst ID

Sdg Number:  Pump Test (07/14/11)

Savage, Lisa M LMSMCAWW   300.0

Givler, Justin JGSM18   SM 2540C

Givler, Justin JGSM18   SM 2540D

Savage, Lisa M LMSSM20   SM 4500B

EnviroTest Laboratories, Inc.
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SAMPLE SUMMARY

Client:   CAS Job Number:   420-45673-1
Sdg Number:  Pump Test (07/14/11)

Client Sample IDLab Sample ID Client Matrix
Date/Time 
Sampled

Date/Time 
Received

07/14/2011  1000 07/14/2011  1545GW-032B Pumptest420-45673-1 Water

EnviroTest Laboratories, Inc.
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Carl Beechler
CAS
Mark Madison
BLD325
2070 Route 52
Hopewell Junction, NY 12533

Job Number:   420-45673-1
Sdg Number:  Pump Test (07/14/11)

Client Sample ID:

Analyte Result/Qualifier Unit Dilution

07/14/2011  1545

07/14/2011  1000

Date Received:

Date Sampled:

Lab Sample ID:
GW-032B Pumptest

RL RL

Client Matrix: Water
420-45673-1

Method: 300.0 Date Analyzed: 07/14/2011  1734

Nitrate as N 2.8 mg/L 0.010 0.010 1.0

Method: SM 2540C Date Analyzed: 07/18/2011  0931

Total Dissolved Solids 2100 mg/L 5.0 5.0 1.0

Method: SM 2540D Date Analyzed: 07/19/2011  1110

Total Suspended Solids 1.0 U mg/L 1.0 1.0 1.0

Method: SM 4500B Date Analyzed: 07/15/2011  1510

Nitrite as N 0.010 U mg/L 0.010 0.010 1.0

Page 5 of 8



 DATA REPORTING QUALIFIERS

Lab Section Qualifier Description

Client:   CAS Job Number:   420-45673-1
Sdg Number:  Pump Test (07/14/11)

General Chemistry

U The analyte was analyzed for but not detected at or above the 
stated limit.

EnviroTest Laboratories, Inc.
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LOGIN SAMPLE RECEIPT CHECK LIST

Client:   CAS Job Number:   420-45673-1
Sdg Number:  Pump Test (07/14/11)

Question T/F/NA Comment

Login Number: 45673 

Radioactivity either was not measured or, if measured, is at or below background NA

The cooler's custody seal, if present, is intact. NA

The cooler or samples do not appear to have been compromised or tampered with. True

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

There are no discrepancies between the sample IDs on the containers and the 
COC.

True

Samples are received within Holding Time. True

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

There is sufficient vol. for all requested analyses, incl. any requested MS/MSDs True

VOA sample vials do not have headspace or bubble is <6mm (1/4") in diameter. NA

If necessary, staff have been informed of any short hold time or quick TAT needs True

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

EnviroTest Laboratories, Inc.
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