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SUMMARY OF PROBE HOLE DRILLING AND SAMPLING   

This summary reflects conditions as of December 2010 regarding Probe Holes PH-1 and 

PH-2 drilled from Work room 2-1 in TDCS Tunnel 2.  Tables P-1 and P-2 summarize the drilling 

data and PCB sampling and testing results respectively. 

Summary of Probe Hole PH-1 

Between December 10 and 15, 2008, probe hole PH-1 (formerly known as P-1) was 

drilled from Workroom 2-1.  The purpose of drilling the probe hole was to evaluate the extent of 

DNAPL beyond the end of Tunnel 2. The hole was drilled 300 feet in a southerly direction with 

an upward slope of approximately 2 degrees (refer to Figure PH-1).  The probe hole was drilled 

by the diamond core method using HQ-size coring equipment. Continuous rock core was 

collected during the drilling of PH-1.  Groundwater and crushed rock core samples were 

collected and tested for PCB.   The PH-1 boring log is attached.  

The work performed for the installation of probe hole PH-1 included: 

 Core drilling a nominal 4-inch diameter hole, 

 Observation of drilling for changes in conditions (water, DNAPL etc.) 

 Core logging and evaluation of joints and fracture 

 Preparation and storage in wooden core boxes  

 Installing borehole packer and stem pipe with valve at the end of each day  

 Sampling of accumulated groundwater from borehole packer valve at beginning 

of each day 

 Testing of groundwater sample for PCB 

 Decontamination and rinse blank PCB testing of borehole packer, stem piping and 

valve prior to each day of use 

 Selection, sampling, preparation and testing of rock core samples for PCB  

 Final fit-out of the probe hole well head with a PVC pipe, 3 inch diameter,  

DNAPL collection and sampling reservoir and tubing drain to tunnel gutter 

 

In the effort to collect daily water samples from PH-1, during the drilling, a packer and 

pipe fitted with a valve were installed to isolate the interval of the borehole drilled that day. The 



following morning the valve was opened to collect groundwater that had accumulated in the 

packed-off interval of the borehole.  Only one section of the borehole (250 to 300 feet) yielded a 

water sample.  Because no water samples could be collected from the first 250 feet of the 

borehole, rock core samples were collected for PCB analyses. These rock core samples were 

collected from depths where, based on examination of the core, there appeared to be open 

fractures.  Table P-2 summarizes the results of the PCB analyses of water and rock core samples.  

During the drilling of PH-1 there were no observations, visual or olfactory, that indicated PCB 

was present on the rock core or in the drill return water.  However, on December 16, one day 

after the completion of probe hole drilling, DNAPL was observed flowing from the borehole into 

Workroom 2-1.   

On December 30, 2008, a reservoir was installed at the collar of PH-1 to collect the 

DNAPL flowing from the hole.  At the time of the DNAPL reservoir installation, approximately 

500 ml of DNAPL that had accumulated in a low spot in the cross drain in Workroom 2-1 was 

collected.  Between December 30 and January 30, 2008, DNAPL recovery from PH-1 has been 

at a rate of approximately 0.8 L per week. 

DNAPL was collected from PH-1 during Phase Three construction when access was 

readily available.  During that time DNAPL collection from PH-1 ranged from 0.25 to 0.95 liters 

per week, and the rate of inflow of groundwater and DNAPL was declining by the end of Phase 

Three construction.  On May 14, 2009, the groundwater flow from PH-1 was measured, to be 

one drop per minute.  The DNAPL collection reservoir was left connected at the collar of the 

hole and re-fitted with a plastic tube draining all flow directly to the Tunnel 2 gutter.  

On September 16, 2010 700 ml of DNAPL was collected and the valve closed to allow 

DNAPL to continue to separate from groundwater and accumulate in the reservoir.  

Summary of Probe Hole PH-2 

Probe hole PH-2 was drilled from workroom 2-1 between May 6 and 11, 2009, to the full 

length of 300 feet and left with a continuous open interval in rock from the end of the stainless 

steel casing (at 2.5 ft depth) to the end of the hole.  Probe hole PH-2 was drilled to evaluate the 

extent of DNAPL beyond the end of Tunnel 2, similar to probe hole PH-1.  PH-2 was drilled 300 

feet in a southerly direction (approximately 30° southwest of PH-1) with an upward slope of 



approximately 5 degrees from horizontal (refer to Figure PH-2). The probe hole was drilled by 

the diamond core method using HQ-size coring equipment.  Continuous rock core was collected 

during the drilling of PH-2.  Groundwater and crushed rock core samples were collected and 

tested for PCB.   The PH-2 boring log is attached.  

The work performed during installation of probe hole PH-2 included: 

 Installation of a 6-inch diameter stainless steel collar casing grouted in an 8-inch 
diameter core hole;  
 

 Core drilling a nominal 4-inch diameter hole;  

 Observation of drilling for changes in conditions (water, DNAPL etc.); 

 Core logging and evaluation of joints and fracture; 

 Preparation and storage in wooden core boxes;  

 Installing borehole packer and stem pipe with valve at the end of each day;  

 Sampling of accumulated groundwater from borehole packer valve at beginning 
of each day; 
 

 Testing of groundwater sample for PCB; 

 Decontamination of borehole packer, stem piping and valve prior to each day of; 

use including rinse blank PCB testing  

 Selection, sampling, preparation and testing of rock core samples for PCB;  

 Performing borehole alignment survey after every 50 feet of drilling;  

 Verification of final borehole depth based on evaluation of borehole survey   
results; and 
 

 Final fit-out of the probe hole well head with the stainless steel flange and 2 inch 
diameter ball valve and piping to tunnel gutter.    

 

Observations for the presence of DNAPL made during the drilling of PH-2 indicated that 

a chemical odor was noticed when the hole was at a length of 190 feet.  The driller noted 

possible water inflow at a depth of 189.5 feet.  Sampling of the groundwater entering the 

borehole and the rock core for PCB analysis was conducted during the drilling of PH-2.  In an 

effort to collect daily water samples from PH-2, during the drilling, a packer and pipe fitted with 

a valve were installed in the borehole to isolate the portion of the borehole drilled each day. The 



following morning the valve was opened to collect water that had accumulated in the packed-off 

portion of the borehole.  Only one section of the borehole (170 to 225 feet) yielded a water 

sample.  Because no water samples could be collected from the first 170 feet and the last 75 feet 

of the borehole, rock core samples were collected for PCB analyses. These rock core samples 

were collected from locations where, based on examination of the core, there appeared to be 

open fractures.  Table P-2 summarizes the results of the PCB analyses of water and rock core 

samples.    One day after the completion of probe hole drilling, DNAPL was observed dripping 

from the borehole into Workroom 2-1.   

The groundwater flow from PH-2 was measured on May 14, 2009, to be 5 milliliters per 

minute.  The well head valve was left open and the flow allowed to drain through a plastic tube 

to the Tunnel 2 gutter drain.   

PH-2 was converted to multi level vibrating wire piezometer, PZ-202, on March 3, 2010.  

Prior to installing the piezometer string, a small quantity of PCB oil had accumulated in the well 

head casing and was removed using absorbant pads.  Data from PZ-202 is saved hourly via a 

newly installed multiplexer in workroom 1-1 and MUX cable from the multiplexer to the data 

logger at the top of the shaft.  Tetra Tech GEO collects, saves to network, transfers to database, 

prepares plots and reports to NYSDEC weekly. 

 
 



Table P-1  TDCS Probe Hole Summary Drilling Data

TUNNEL 2
PH-1 2:2+87 220° 2° 300 0 43.25 LSHS * HQ Core, * water flow = 1 drop/1 minute

300 53.72 LSHS
PH-2 2:2+92 187.5° 5° 300 0 44.12 LSHS * HQ Core, * water flow = 5 milliliters/1 minute

300 66.36 LSHS

Elevation 
(ft. NGVD) Rock Unit

Initial 
Flow 
(gpm) 

5/14/2009 

RemarksBorehole 
ID

Location 
Tunnel:  
Station

Azimuth 
(Grid)

Inclination 
Up From 

Horizontal

Drilled 
Length (ft) Depth (ft)
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TABLE P-2  TDCS Probe Hole Drilling - PCB Testing Results

PH-1 12/10/2008 0 to 49.7 No 8.2 No Test 0.0678
12/11/2008 49.7 to 156? No 99 No Test 0.135
12/12/2008 156? to 221.6 No Not Taken No Test No Test
12/13/2008 221.6 to 255.6 No 274 No Test 3.42
12/15/2008 255.6 to 300 2 Liter Not Taken 1,700,000.00      No Test

PH-2 5/6/2009 0 to 5.5 No Not Taken No Test No Test
5/7/2009 5.5 to 95 No 10.2 to 10.7 No Test 0.548
5/8/2009 95 to 170 No 147.4 to 150 No Test 0.708
5/9/2009 170 to 225 2 Liter Not Taken 21,200.00           No Test
5/10/2009 225 to 300 No 235 to 239.4 No Test 5.03

Notes:
1.  Two one liter groundwater samples were taken and analyzed for PCBs for each sampling event.
2.  "No" indicates that no groundwater had accumulated.
3.  PH-2 was converted to a fully grouted multi level vibrating wire piezometer, PZ-202, on March 3, 2010.  The fully grouted 
installation seals the hole from fluid flow, and, therefore, no DNAPL or groundwater can be collected.

Probe Hole 
ID Date Drilled Drilled Interval 

(ft to ft)
Water 
Sample

Rock Sample 
Interval (ft to 

ft)

PCB Test 
Results (μg/L) 

Water

PCB Test Results 
(μg/g) Rock Remarks





 





























  

Groundwater Sampling Procedure  
for 

TDCS Tunnels Rock Core Probe Holes 
 

1 MO-JV deliver to GE Water Treatment Plant: probe hole drill string (core bits, drill 
steel and stabilizers); groundwater sampling equipment (borehole packer, down-hole 
pump and pipe) and; any other components to be used in-hole.   All drill string and 
groundwater sampling components that will be going in-hole shall be decontaminated 
before use. 

2 GEOTRANS decontaminate all probe hole drill string components using steam 
cleaner and take “Rinse Blank” sample for testing.   

3 GEOTRANS wrap all probe hole drill string components in plastic for transportation 
to workroom 2-1 in tunnel 2. 

4 MO-JV transport decontaminated drill string components (plastic wrapped) to 
Workroom 2-1 in tunnel 2. 

5 MO-JV set-up drill string for drilling – only unwrap drill string pieces  immediately 
prior to use.  MO-JV personnel to use only new and unused gloves to handle 
decontaminated components.  

6 GEOTRANS decontaminate groundwater sampling equipment with steam cleaner at 
the decon pad on the ground surface and take “Rinse Blank” sample for testing. 

7 GEOTRANS wrap groundwater sampling equipment in plastic for transportation to 
workroom 2-1 in tunnel 2.  All personnel use only new unused gloves to handle 
decontaminated components. 

8 MO-JV start next shift of core drilling for probe hole. 
9 MO-JV, after drilling last core run for the shift, transport groundwater sampling 

equipment (plastic wrapped) to workroom 2-1. 
10 GEOTRANS unwrap and install, with MO-JV assistance, groundwater sampling 

equipment in borehole.  All personnel use only new unused gloves to handle 
decontaminated components.  

11 MO-JV inflate packer at depth directed by the engineer. 
12 MO-JV close water return valve to keep water flow in probe hole.  
13 MO-JV, at the start of the next shift of drilling, open water return valve. 
14 MO-JV, operate pump if necessary as directed by engineer 
15 GEOTRANS collect water sample (2 liter maximum) for PCB from the interval 

drilled during each shift.  All personnel use only new unused gloves when taking 
samples. 

16 GEOTRANS measure volume of water drained from sampling interval. 
17 MO-JV remove groundwater sampling equipment and transport to GE Water 

Treatment Plant for decontamination.   
18 GEOTRANS transport groundwater sample to surface for testing. 
19 Repeat steps 6 through 18 until probe hole is drilled to full depth. 
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