




 

 
GROUNDWATER SCIENCES CORPORATION 
  2601 Market Place Street, Suite 310 
 Harrisburg, PA 17110-9340 
 (717) 652-6832 
 FAX (717) 657-1611 

 
 
 
 April 25, 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:   Work Plan for Recovery Well GW-032A Replacement 
 Remediation Area D 
 IBM East Fishkill Facility / Hudson Valley Research Park 
 
Dear Mr. Czuhanich and Mr. Wilkie: 
 
On behalf of the IBM Corporation (IBM), Groundwater Sciences Corporation (GSC) has prepared 
this Work Plan for replacement of 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. 
 
This Work Plan has been prepared as part of IBM’s groundwater Corrective Action (CA) program 
which is currently regulated by the New York State Department of Environmental Conservation 
(NYSDEC) under the Site’s New York State Part 373 permit.  Specific elements of the GW-032A 
replacement described in this Work Plan include: Replacement recovery well drilling, construction, 
and development; hydraulic testing of the newly installed recovery well; decommissioning of well 
GW-032A; and preparation of a final report that will be submitted to NYSDEC to document the 
results of the field explorations and testing performed as part of the replacement and 
decommissioning of well GW-032A.  The replacement well will be designated as GW-032B. 
 
 
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 
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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.  
Corrective Action implemented in Area D includes groundwater recovery from well GW-032A to 
hydraulically contain and remove VOC-containing groundwater from shallow perched groundwater 
in the area of the former fire training operations.  Other CA activities performed in Area D include 
quarterly sampling and/or groundwater level elevation monitoring of the Groundwater Monitoring 
Plan (GMP)1 wells shown on the Remediation Area D Location Map provided as Figure 2. 
 
Groundwater recovery operations were initially performed using well GW-032.  In 1998, well 
GW-032 had to be decommissioned and replaced with well GW-032A, located about 40 feet further 
to the southwest, due to the construction of a new nitrification basin as part of an expansion of the 
Site’s wastewater treatment facility.  The GW-032A well was constructed with ten feet of 4-inch 
inner diameter (I.D.) No. 10 slot wire-wrapped 304 stainless steel well screen along with a 5-foot 
304 stainless steel sump.  The bottom of the well screen was installed approximately 0.4 feet into the 
top of glaciolacustrine silt and clay with the remaining 9.6 feet of screen spanning alluvial sand and 
gravel soils.  Under non-pumping conditions shallow perched groundwater within the alluvial sand 
and gravel soils is inferred to flow in a westerly direction from the area of the wastewater treatment 
plant towards Gildersleeve Brook.  The locations of Area D groundwater recovery well GW-032A, 
former groundwater recovery well GW-032 and nearby monitoring wells are shown on Figure 2.  
Soil boring and well construction logs for recovery well GW-032A are provided in Appendix A. 
 
 
WORK PLAN TASKS 
 
On behalf of IBM, GSC will complete the following tasks to support replacement of groundwater 
recovery well GW-032A. 
 
Task 1 - Installation of New Recovery Well GW-032B 
 
Installation of new recovery well GW-032B to replace well GW-032A will include the following 
subtasks: 
 

 Replacement recovery well siting and utility review field activities; 
 

 Replacement recovery well drilling, construction, and development; 
 

 Hydraulic testing of the newly installed recovery well; 
 

 Installation of pumping system components for the newly installed recovery well; and 
 

 Improvements to hot box pumping system controls and meters (optional subtask). 
 
 

                                                 
 

1  Groundwater Sciences Corporation and IBM Environmental Engineering, February 1996 (revised October 1999), Groundwater Monitoring 
Plan, IBM East Fishkill Facility. 
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Task 1.1 – Replacement Recovery Well Siting and Utility Review 
 
As shown on Figure 2, the proposed location for recovery well GW-032B is located in the area 
between existing groundwater recovery well GW-032A and monitoring well MW-616.  The 
proposed drilling location was selected based on a review of: 
 

 Alluvial sand and gravel conditions in Area D as described on soil boring and well 
construction logs for GW-032A, MW-614, MW-615, MW-616, and MW-757 (See Appendix 
A); 

 
 Results of a1998 pumping test of GW-032A completed shortly after its construction; and 

 
 Results of 2010 water level and water quality monitoring of GW-032A and nearby 

monitoring wells. 
 
Specifically, the proposed GW-032B well location has been selected in an area anticipated to have 
similar soil texture conditions and saturated thickness to GW-032A that should result in similar 
hydraulic control of the limited VOC presence in Area D groundwater.  The proposed GW-032B 
location is about ten to fifteen feet southeast of GW-032A to be in a position closer to wells 
MW-616 and MW-757 where groundwater sampling in 2010 indicates slightly higher VOC 
concentrations as compared to wells MW-614 and MW-615. 
 
The scope of the utility review will consist of the following three activities: 
   

1. GSC will stake the proposed recovery well drilling location in the field and coordinate with 
IBM utility representatives at the facility to assess for the presence or absence of subsurface 
utilities in the area of the proposed drilling location; 

 
2. Once a final location has been approved by IBM utility personnel, GSC’s drilling 

subcontractor Parratt-Wolff, Inc. (PWI) of East Syracuse, New York will notify the New 
York Underground Facilities Protective Organization (Dig Safe); and, 

 
3. As an added factor of safety, PWI will initially advance the upper six to eight feet of the 

replacement well borehole by a combination of hand excavation and vacuum extraction “air-
knife” methods in an effort to confirm the absence of subsurface utilities. 

 
Task 1.2 – Replacement Recovery Well Drilling, Construction, and Development 
 
GSC will coordinate with PWI to drill, construct and develop a replacement groundwater recovery 
well.  Groundwater recovery operations at well GW-032A will be shutdown during drilling and well 
development activities.  Well GW-032A groundwater withdrawals will cease at least 24 hours prior 
to drilling.  The drilling, well construction and development activities will be performed by PWI and 
will be observed and logged by a GSC geologist. 
 
The replacement wellbore will be advanced by a truck-mounted drill rig using 6 ¼-inch hollow-stem 
auger drilling techniques.  As indicated under Task 1.1, the upper six to eight feet of the soil boring 
will initially be advanced using vacuum extraction “air-knife” methods.  Below a depth of six to 
eight feet below ground surface soil samples will be collected continuously in accordance with 



Work Plan for GW-032A Replacement   
IBM East Fishkill Facility -4- April 25, 2011 
 

   
GROUNDWATER SCIENCES CORPORATION  
 

American Society of Testing and Materials (ASTM) Method 1586.  The soil samples will be 
classified in the field by a GSC geologist using the modified Burmister soil classification system.  
Soil samples collected during drilling will be screened in the field for total VOCs using a 
photoionization detector (PID) equipped with a 10.6 electron volt (eV) lamp and calibrated to a 100 
parts per million isobutylene in air reference standard.  An example soil boring and well installation 
log (Field Operations Report form) is provided in Appendix B. 
 
The extraction well will be constructed using a 5-foot section of 4-inch I.D. No. 35 slot wire-
wrapped 316 stainless steel well screen along with a 5-foot 316 stainless steel sump, and 
approximately 13 feet of 316 stainless riser.  The sump, well screen, and riser will be joined by 
threaded flush couplings.  The bottom of the well screen will target the top of the glaciolacustrine 
silt and clay.  The 5-foot long sump will extend below the well screen to allow for additional pump 
clearance.  The annular space between the well screen and borehole wall will be backfilled with 
Morie No. 1 filter sand.  The filter sand will extend about two feet above the top of the screen with 
the remaining borehole annulus backfilled with a bentonite chip seal.  The temporary locking cap 
will secure the well until installation of the pitless adapter and other pumping system components 
are completed as part of Task 1.4 described below.  The well will be protected flush with the ground 
surface using a concrete manhole ring and metal manhole cover. 
 
The proposed design of well GW-032B includes a larger screen-slot size and shorter screen length 
than well GW-032A in an effort to improve hydraulic efficiency and well yield that may result in 
enhancement of the hydraulic containment in Area D.  The well screen length and slot size for well 
GW-032B were selected based on soil textural conditions encountered at the GW-032A well 
location along with over a decade of GW-032A operating water level data. 
 
The newly installed well will be developed to promote the exchange of water from the formation to 
the well.  Well development will be performed by PWI using surge and airlift pumping techniques.  
During development purged fluids will be periodically screened for temperature, specific 
conductance, pH, and turbidity.  Well development will include removal of a minimum of ten well 
volumes and will be performed until field screening parameters stabilize.  Well development will be 
observed and logged by GSC.  A well development field data sheet is provided in Appendix B. 
 
The drill rig and all downhole drilling equipment will be steam-cleaned prior to arrival on-Site and 
upon completion of drilling, well installation, and well development activities.  Steam cleaning will 
be performed using a temporary decontamination pad located adjacent to the well drilling location.  
Soil cuttings generated during drilling advancement, extraction well installation, and well 
development activities will be placed in DOT approved “ring-top” 55-gallon drums.  In coordination 
with IBM, the drums will be labeled by GSC and transferred by PWI to IBM’s on-Site containerized 
waste storage area in Building 309.  Development and decontamination fluids will be containerized 
and transferred at IBM’s direction to the wastewater treatment facility. 
 
A location and elevation survey of the newly installed groundwater recovery well will be performed 
by Spectra Engineering, Architecture, and Surveying, P.C. of Poughkeepsie, New York.  The well 
location will be surveyed relative to IBM’s site coordinate system and the elevations will be 
surveyed to the nearest hundredth of a foot relative to feet above mean sea level. 
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Task 1.3 – Hydraulic Testing 
 
GSC will perform hydraulic testing of the newly installed groundwater recovery well to: document 
the specific capacity of the well at the time of its installation; assess potential long term well yields; 
assess the apparent hydraulic capture of the well; and collect groundwater quality data under 
representative withdrawal conditions.  The GW-032A recovery well will be shutdown at least 48 
hours prior to the start of hydraulic testing of the newly installed well.  The testing will be performed 
using an electric submersible pump powered by either a generator or electrical service. 
 
The hydraulic testing will include an initial step drawdown test to be performed within an 8 hour 
period.  The flow rate will be determined using a totalizing flow meter.  The well will be allowed to 
recover overnight and then a constant rate pumping test will be performed between 24 to 48 hours.  
The flow rate targeted by the constant rate pumping test will be determined on the basis of the 
results of the initial step test.  During the constant rate test water levels will be monitored in the 
pumping well and nearby wells through a combination of manual and automated means.  The nearby 
wells include, but may not be limited to, GW-032A, MW-614, MW-615, MW-616, MW-757, MW-
782, MW-839, MW-066, MW-067, and MW-170.  The length of the test will be dependent of the 
rate of stabilization of water levels for the pumping well and nearby wells.  A water level monitoring 
form (Aquifer Test Data form) to be used during the constant rate test is included in Appendix B. 
 
The pump effluent will be discharged directly to a wastewater treatment facility nitrification clarifier 
via temporary above-ground discharge tubing.  Water quality samples for VOC analysis will be 
collected at up to five intervals during the constant rate pumping test; anticipated to include elapsed 
times of 30 minutes, 2 hours, 8 hours, 24 hours, and just before pumping test termination.  Samples 
for a number of inorganic water quality parameters will also be collected just prior to pumping test 
termination to provide a baseline of general water quality conditions, including major cations and 
anions, prior to the start of GW-032B groundwater extraction operations.  The inorganic parameters 
proposed for analysis include: total alkalinity as CaCO3, ammonia as nitrogen, total organic carbon, 
chloride, fluoride, total hardness as CaCO3, nitrate as nitrogen, nitrite as nitrogen, total dissolved 
solids, total suspended solids, sulfate, total calcium, total and dissolved iron, total magnesium, total 
and dissolved manganese, total potassium, and total sodium.  An example chain-of-custody form is 
included in Appendix B. 
 
Task 1.4 – Data Analysis and Report Preparation 
 
The results of the field and laboratory explorations and testing will be summarized in a letter report 
with tabulated data summaries and figures.  The report will include an interpretation of the apparent 
zone of hydraulic capture under new recovery well (GW-032B) withdrawal conditions and an 
opinion as to whether GW-032B serves as an adequate replacement to well GW-032A.  The report 
will be submitted to NYSDEC for review and approval.  GW-032A groundwater extraction 
operations will resume during preparation of the report and while awaiting regulatory review and 
approval. 
 
Task 1.5 – Pumping System Installation and Connection 
 
Upon IBM’s receipt of approval from NYSDEC, GSC will complete field activities necessary to 
switch groundwater recovery operations in Area D from well GW-032A to well GW-032B.  The 
field activities will include: shutdown of well GW-032A groundwater withdrawals; installation of a 
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pumping system in well GW-032B, completion of underground electrical and conveyance piping 
connections, and startup of GW-032B groundwater recovery operations.  Specific elements of GSC 
work include the following: 
 

 Installation of a three-inch diameter submersible pump in well GW-032B.  The horsepower 
of the pump will be selected on the basis of the pumping test results. 

 
 Installation of a stilling tube in the well to allow for manual water level measurements using 

an electronic water level meter. 
 

 Installation of a pitless adapter to the GW-032B well riser and trenching to allow for 
connection of electrical service and pump discharge piping from the new well to the existing 
GW-032A hotbox. 

 
 Activation of the new pumping system and observation and monitoring of the initial few 

hours of GW-032B recovery well operation to verify pumping system components are 
operating properly and, as necessary, to adjust system settings. 

 
Task 1.6 – Hot Box Improvements 
 
At the time of the GW-032B pump system installation, GSC will also make improvements to the 
existing GW-032A hotbox.  Specific improvements include repair/replacement of hot box insulation, 
additional weatherizing, replacement of the totalizing flow meter, possible replacement of level 
controls if necessary, replacement of the magnetic starter, and modification of the hotbox heating 
system. 
 
Task 2 – Well GW-032A Decommissioning 
 
PWI will remobilize to the Site to perform decommissioning of well GW-032A.  In general, the well 
decommissioning will be performed in accordance with the procedures set forth in NYSDEC policy 
document CP-43: Groundwater Monitoring Well Decommissioning Policy, dated November 3, 
2009.  The well will be decommissioned by overdrilling of the GW-032A well bore using the 
following steps: 
 

1. Remove pumping system, manhole and concrete roadbox completion (to be completed at the 
time of the Task 1.5 field activities). 

 
2. Clean out the inside of the GW-032A well and sump using a tri-cone rollerbit. 

 
3. Puncture the bottom of the well using drill rods and a drive point. 

 
4. Fill the well with bentonite grout from the bottom up using a tremie pipe (Use of bentonite 

grout rather than the “Standard Grout Mixture” referenced in NYSDEC policy document 
CP-43 is recommended due to the proximity of well GW-032A to the new recovery well 
GW-032B). 
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5. Overdrill the well riser, screen and sump using 6 ¼-inch I.D. hollow-stem augers.  The 
overdrilling will extend to a depth of 22 feet below ground surface, equivalent to the bottom 
of the well. 

 
6. To the extent practicable, remove the well screen and riser from inside the hollow-stem 

augers. 
 

7. Remove the hollow-stem augers while adding bentonite grout to the borehole if there is any 
settlement of the grout column (Use of bentonite grout rather than the “Standard Grout 
Mixture” referenced in NYSDEC policy document CP-43 is recommended due to the 
proximity of well GW-032A to the new recovery well GW-032B). 

 
8. Cap the former well bore with topsoil. 

 
The decommissioning will be observed and logged by GSC geologist.  The drill rig and all downhole 
drilling equipment will be steam-cleaned prior to arrival on-Site and upon completion of well 
decommissioning.  Steam cleaning will be performed using a temporary decontamination pad 
located adjacent to the well drilling location.  Soils removed during the GW-032A decommissioning 
will be placed in DOT approved “ring-top” 55-gallon drums.  In coordination with IBM, the drums 
will be labeled by GSC and transferred by PWI to IBM’s on-Site containerized waste storage area in 
Building 309.  The well decommissioning will be documented on the well decommissioning record 
form provided as Figure 3 of NYSDEC policy document CP-43.  A transmittal letter and well 
decommissioning form will be transmitted to NYSDEC as documentation of the work completion. 
 
 
SCHEDULE 
 
IBM anticipates the scope of work described above would be completed within about seven months. 
The schedule assumes up to two months to complete Task 1.1 through Task 1.3 field explorations 
and testing; up to two months for Task 1.4 data analysis and report preparation; up to two months for 
NYSDEC report review; two to three weeks for completion of Task 1.5 and Task 1.6 field activities; 
and one week to complete well GW-032A decommissioning.  Please note this schedule assumes no 
extended delays in completion of the work due to weather, contractor scheduling, or other factors 
that are outside of IBM’s control. Throughout the performance of the work, GSC will attempt to 
coordinate the various work tasks in such a manner as to avoid extended delays in contractor 
scheduling and will make adjustments in staffing if necessary to expedite completion of the work. 
 
 
PROJECT MANAGEMENT 
 
IBM’s project manager for the GW-032A replacement and decommissioning work will be Ms. 
Jacqueline Braungart of IBM’s East Fishkill Facility.  Ms. Braungart will be assisted by David 
Speed and Steven Hawkins, both of IBM. 
 
Groundwater Sciences Corporation will perform the GW-032A replacement activities.  GSC’s 
project team will include Robert C. Watson, P.G., who will serve as Project Director.  He will be 
assisted by C. Edward Stoner, P.G., GSC’s Project Manager; Dorothy A. Bergmann, P.G., GSC’s 
Quality Assurance Project Manager; and Mitchell W. Ruchin, GSC’s Field Operations Manager. 
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Well Development Field Data Sheet

Well        Site

Well Deveopment Personnel      Pump Type

Casing Diameter (in)   DTW      DTB

Well Volume =       gal/ft* x (DTB-DTW) = 

x 3 =

x 10 =

Date Time
WL 
(ft)

Flow 
Rate Temp.

Temp. 
Change 
(units) pH

ph 
Change 
(units) Cond.

Cond. 
Change 

(%) Turb.

Turb. 
Change 
(units)

Total 
Volume Remarks

* gal/ft:   1.5" = 0.092;   2" = 0.163;   4" = 0.65;   6" = 1.45;   8" = 2.61
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AQUIFER TEST DATA
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Well No. Distance from pumping well Type of test Test No.
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Water Level Data
Static water level 
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Elevation of measuring point 
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Depth of pump/air line
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