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Water Supply and Environmental Consulting 

NORTHEAST GEOSCIENCE INC 

April 3, 2024 

Mr. Claude Curley, P.E. 
District Engineer 
New York State Department of Health 
317 Washington Street 
Watertown, NY  13601 

re: Well Construction and 72-hour Pumping Test Report 
Tank Site Well 
Town of LeRay, New York 

Dear Mr. Curley: 

Northeast Geoscience, Inc. (NGI) has prepared the following report on the installation and testing of the 
Tank Site Well for the Town of LeRay, New York.  The Tank Site was identified during a 6-inch diameter test 
well drilling program conducted at several sites in 2022.  The purpose of this report is to document the 8-
inch diameter production well construction, and the results of a 72-hour constant rate pumping test on the 
new production well.  

1.0 TANK SITE WELL DESCRIPTION 

The location of the Tank Well Site is shown on Figure 1 - Locus Map, and a site plan showing the well 
location is presented on Figure 2.  The site is located in the West Creek Sub-basin of the Indian River 
Watershed, but is within several hundred feet of the drainage divide with the Black River Basin.  The site is 
located on Gracey Farm on a 2.06 acre parcel (Parcel 75.09-1-29.2) just southeast of the intersection of 
Country Route 283 and Five Corners Road.  Most of the site is a surface of low relief at approximately 
elevation 570 feet.  There is a valley just north of the well that flows to a culvert beneath Route 283, and is 
a tributary to West Creek and then the Indian River. 

2.0 TANK SITE GEOLOGY 

Figure 3 is a Bedrock Geologic Map of the site.  The site is underlain by dark grey limestone of the Middle to 
Upper Ordovician Age Black River Group.  There are some units of shale within the limestone and fossils are 
common.  At the site, the rocks are nearly horizontally bedded where they outcrop along Route 283.  In 
2020, NGI conducted a limited fracture trace analysis, and the Tank Site is on an identified lineament.  The 
lineaments are interpreted surface expressions of nearly vertical fractures in bedrock and provide aquifer 
recharge and well yield.  The Tank Site was selected for drilling as it was on a parcel already owned by the 
Town for the elevated new water storage tank.  Bedrock on site is at or near ground surface, and there are 
no overburden deposits.   

3.0 6-INCH DIAMETER TEST WELL INSTALLATION

In September, 2022 Keller's Well Drilling installed a 6-inch diameter test well at the location shown on 
Figure 2.  Bedrock was encountered at a depth of four feet.  20 feet of schedule 40 6-inch diameter steel 
well casing was installed with a carbide steel drive shoe driven into rock.  The well was then advanced to a 
depth of 200 feet.  Water bearing fractures were encountered at 30 ft, 100 ft, 120 ft, 130 ft and at 170 ft.  
The well was terminated in the Black River Limestone.



 
 

 

The well was initially rated at 75 gpm using air lift methods.  A test pump was installed in the well, and 
the well was pumped at a flow rate of 100 gpm for 2-hours with limited water level drawdown in the 
pumping well.  Water level data for this test indicated a yield of 100 gpm.  The test well had water 
cascading into the well from the fracture at 30 feet.  NGI recommended casing off this shallow fracture 
during construction of the production well to limit shallow water influence on the well.  NGI also 
recommended abandoning the 6-inch test well by placing a grout plug at a depth of 40 feet, and tremie 
grouting the well to the surface as the casing was removed to seal off this shallow fracture.  Keller's Well 
Drilling abandoned the 6-inch test well in this manner on November 2, 2023.     
 
4.0 8-INCH PRODUCTION WELL 
 
On November 6, 2023 Keller's Well Drilling advanced a 12-inch diameter pilot hole into bedrock for the 
production well.  8-inch diameter schedule 40 steel well casing fitted with a carbide steel drive shoe was 
installed in the 12-inch pilot hole.  The casing was percussion driven into the bedrock at the bottom of 
the pilot hole, and the annular space between the 8-inch steel casing and 12-inch pilot hole was tremie 
grouted to ground surface.  The grout contained 5% bentonite by weight, and was allowed to cure 
overnight. 
 
8-inch diameter open hole was then advanced to a depth of 200 feet using air-rotary drilling methods.  
Rock encountered was described as hard grey to greenish-white limestone, which turned softer at 190-
200 ft.  Water bearing fractures were encountered at depths of 42 ft, 150-152 ft, and 190 ft.  The well 
was initially rated at 100 gpm using air lift methods.   
 
5.0 STEP-DRAWDOWN PUMPING TEST 
 
Keller's Well Drilling installed a 25 h.p. submersible pump and motor in the well with the pump intake at 
a depth of 190 ft.  A 1-inch diameter stilling well was installed in the well to 190 feet to facilitate data 
logger installation and accurate water level measurement.  The discharge line was fitted with a gate 
valve to control flow, two sample taps to allow for representative water quality sampling and 
microscopic particulate analysis testing (MPA).  The discharge line was run through 10 feet of 2-inch 
horizontal PVC pipe with a Blue-White Rotometer Type flow installed in a vertical position.  Three-inch 
diameter lay-flat discharge line was then run approximately 380 feet to the west of the well to an 
existing drainage swale along Route 283 as shown on Figure 2.  From there, discharged water flowed to 
the main branch of the tributary to West Creek that passes beneath Route 283 in a culvert.   
 
On December 3, 2023 Keller's Well Drilling did a step-drawdown test at three progressively increasing 
flow rates.  The static water level in the well prior to pumping was 49.93 feet below the stilling well or 
approximately 46 feet below ground.  A log of the step-drawdown test is included in Appendix B and a 
graph of the data is presented on Figure 4. 
 
The well was pumped at 150 gpm for 95 minutes and the maximum recorded depth to water was 82.19 
feet.  The flow rate was increased to 200 gpm until 153 minutes of pumping and then to 250 gpm until 
the test was terminated at 220 minutes or 3.6 hours.  Based on the results of the step drawdown test 
NGI recommended a flow rate of 200 gpm for the 72-hour pumping test.   
 
6.0 72-HOUR PUMPING TEST 
 
After the pumping equipment was installed in the well, a Hobo U-20 data logger was installed in the 
stilling well in the Tank Site Well to record water levels at 5 minute intervals through the antecedent 
period, step-drawdown test, 72-hour test and recovery period.  Figure 5 is a linear graph of water level 
elevation data recorded prior to the 72-hour pumping test.  This data set includes the step-drawdown 



 
 

 

test conducted on December 3, 2023.  As can be seen from Figure 5 the water level in the Tank Site Well 
was not changing significantly prior to the test.  The data set also shows no significant water level 
fluctuations associated with other withdrawals in the area.     
 
Keller's Well Drilling initiated a constant rate pumping test on the Tank Site Well on December 4, 2023 at 
9:00 AM.  Figure 6 is a linear graph of water level data recorded during the test, and Figure 7 is a semi-
log graph of the same data.  The flow rate was initially 210 gpm but dropped to 190 gpm after 4 hours of 
pumping as the depth to water in the well increased to about 150 feet (106 feet of drawdown).  The 
water level in the pumping well stabilized around a depth of 150 feet after 10 hours of pumping until 
shutdown of the test.  At maximum drawdown approximately 40 feet of water remaining above the 
pump intake and was considered a normal and reliable operating condition for this well.  The flow rate 
remained at 190 gpm for the duration of the test.  No precipitation was received during the test except 
in the form of snow, and temperatures remained below freezing during the test. The pumping well 
recovered 100% 11.3 hours after shutdown of a 72-hour test. 
 
NGI analyzed Figure 7 to evaluate the water level stability criteria and the results of the pumping test.  
The projected water level after pumping 190 gpm for 180 days is 110 feet of drawdown.  This leaves 36 
feet of water (or 24% of the total water column) remaining above the pump and meets the water level 
stability criteria. 
 
7.0 WATER QUALITY 
 
NGI collected water quality samples from the Tank Site Well for field parameters and general chemical 
parameters on December 4, December 6, and just before shutdown on December 7, 2023.  Samples 
were also analyzed for field parameters at these times.  Samples for Full Part 5 analyses were collected 
just prior to shutdown of the pumping test.  Samples were collected in containers provided by the 
laboratory with appropriate preservatives and placed in a cooler on ice to be delivered to the laboratory 
under a chain of custody.  A sample for microscopic particulate analysis (MPA) was collected from the 
well by filtering water at a flow rate of approximately 1.0 gpm for the last 24 hours of the pumping test.  
The filter was shipped to CH Diagnostics for MPA analyses.  All other samples were delivered to 
Converse Laboratories in Watertown, NY for analysis.  Laboratory certificates of analysis are included in 
Appendix C and summarized on Table 1. 
 
As can be seen from Table 1, the water from the Tank Site Well is characterized by high hardness, 
alkalinity and total dissolved solids.  This is not surprising in a limestone well, and these concentrations 
will likely go down over time as the well is pumped.  The water also has elevated concentrations of 
sodium and chloride that exceed secondary standards.  Slight hydrogen sulfide gas smell was noted 
during testing.  Other than those issues, the water meets all applicable drinking water standards.  There 
is low risk of surface water influence and iron concentrations were below detection limits.  Manganese 
was detected at concentrations ranging from 0.0153 mg/l to 0.0187 mg/l which are below the secondary 
MCL of 0.05 mg/l.   
 
The elevated sodium and chloride concentrations are interpreted by NGI to be a result of road salt 
applications on Route 283 and Five Corners Road.  
 
8.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the information presented herein, NGI derives the following conclusions: 
 
 1. The Town of LeRay, NY Tank Site Well is located in the Indian River Watershed, near the  
  divide with the Black River Watershed.    



 
 

 

 
 2. The Tank Site Well is an 8-inch diameter bedrock well with 40 feet of steel casing tremie  
  grouted into the rock to form a sanitary seal, and was drilled to a depth of 200 feet. 
 
 3. The yield of the Tank Site Well is 190 gpm under normal conditions. 
 
 4. Water from the Tank Site Well has elevated hardness, alkalinity, sodium and chloride.   
  The sodium and chloride are most likely a result of road salt applications on Route 283  
  and Five Corners Road. 
 
NGI makes the following recommendations: 
 
 1. The Tank Site well should be fitted with a pitless adaptor, and a pump capable of  
  producing 190 gpm should be set in the well at a depth of 190 feet.   
 
 2. The well should be equipped with a pressure transducer in a stilling well to monitor  
  water levels and well performance following activation.   
 
Based on information collected herein, NGI respectfully requests NYDOH approval of the Tank Site Well 
as a Public Water Supply for the Town of LeRay, NY.  If you need any additional information regarding 
this matter please feel free to contact me.  
 
Sincerely, 
Northeast Geoscience, Inc. 

 
Jay Billings, NYPG #001212 
Hydrogeologist 
 
cc: Mr. Leland Carpenter - Supervisor, Town of LeRay, NY 
 Mr. Tim Barber, The BCA Group 
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TABLES 



Startup End
Parameter Units 12/4/23 12/6/23 12/7/23 Standard
pH S.U. 7.52 7.38 7.48 NCS
Temperature Deg. C 9.6 9.7 9.9 NCS
Specific Conductance us/cm 2,112 2,004 2,039 NCS
Odor TON <1 <1 <1 3
Total Dissolved Solids mg/l 1,500 1,300 1,900 500
Apparent Color Apparent C <5 <5 <5 15
Turbidity NTU NS NS <2 NCS
Chloride mg/l 472 392 389 250
Fluoride mg/l NS NS 0.53 4
Sulfate mg/l 334 298.0 272.0 250
Alkalinity (as CaCO3) mg/l 205 203 205.00 NCS
Antimony mg/l NS NS <0.0040 0.006
Arsenic mg/l NS NS <0.0010 0.01
Barium mg/l NS NS 0.0717 2
Beryllium mg/l NS NS <0.0010 0.004
Cadmiun mg/l NS NS <0.0002 0.005
Calcium mg/l 172 138 139 NCS
Chromium mg/l NS NS <0.0010 0.1
Iron mg/l <0.050 <0.050 <0.050 0.3
Lead mg/l NS NS <0.001 0.015
Magnesium mg/l 38.0 35.1 35.3 NCS
Manganese mg/l 0.0187 0.0153 0.0163 0.05
Mercury mg/l NS NS <0.0002 0.002
Nickel mg/l NS NS 0.0088 0.1
Potassium mg/l 7.02 6.14 6.57 NCS
Selenium mg/l NS NS <0.0050 0.05
Silver mg/l <0.0004 <0.0004 <0.0004 NCS
Sodium mg/l 232 205 223 250
Thallium mg/l NS NS <0.0010 0.002
Zinc mg/l NS NS 0.0552 NCS
Total Hardness mg/l 586 485 493 180
Aluminum mg/l <0.010 <0.010 <0.010 0.05
Copper mg/l 0.0024 0.0032 0.0012 1
Nitrate mg/l NS NS 0.925 10
Nitrite mg/l NS NS <0.050 1
Cyanide mg/l NS NS <0.005 0.2
Volatile Organic Compounds ug/l NS NS ND various
Total PFAS ng/l NS NS <2.02 10
Synthetic Organic Compounds ug/l NS NS ND various
1,4-Dioxane ug/l NS NS <0.150 1
MPA Test Risk Points NS NS 1 10
Perchlorate ug/l NS NS <0.3 2
Gross Alpha pCi/l NS NS 0.805 15
Uranium Pci/l NS NS 0.860 30
Radium 226 pCi/l NS NS 0.377 5
Radium 228 pCi/l NS NS 0.659 5

Notes:
S.U. - Standard Units
TON - Threshold Odor Number
NTU - Nephrlometric Turbidity Units
mg/l - milligrams per liter
NCS - No concentration set
NS - Not Sampled
Risk Points - EPA Consensus Method Risk Factor Points

Table 1
Laboratory Results for Tank Site Well

LeRay, New York
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Figure 4 - Linear Graph of Step Test Water Level Data
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Figure 5 - Linear Graph of Water Level Elevation Data in the Tank Site Tank Well
Prior to the Start of the 72-hour Pumping Test
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Figure 6 - Linear Graph of Water Level Data From 72 Hour Test on 8-inch Well
Tank Well Site - LeRay, NY

Flow Rate = 190 gallons per minute
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Figure 7 - Semi-log Graph of Water Level Data From 72 Hour Test on Tank Site Well
Town of LeRay, NY
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APPENDIX B 



Date Time ET (min) DTW (ft) DD (ft) Q (gpm) Comments
12/3/23 9:00 0 49.93 0.00 0 Static water level, 40 Deg. F and raining

9:36 6 66.33 16.40 150
9:43 13 69.61 19.68 150
9:51 21 72.70 22.77 150

10:13 73 78.15 28.22 150
10:25 85 80.14 30.21 150
10:35 95 82.19 32.26 150
10:40 100 93.90 43.97 200
10:50 110 103.92 53.99 200
11:10 130 113.22 63.29 200
11:25 145 122.53 72.60 200
11:33 153 123.87 73.94 200
11:46 166 163.91 113.98 250
11:59 179 171.51 121.58 250
12:15 195 178.41 128.48 250
12:22 202 179.10 129.17 250
12:40 220 179.58 129.65 250 Shutdown

12:40:30 220.5 105.70 55.77 0
12:41 221 97.30 47.37 0
12:42 222 90.70 40.77 0
12:43 223 88.48 38.55 0
12:44 224 87.32 37.39 0
12:45 225 86.70 36.77 0
12:46 226 85.42 35.49 0
12:47 227 84.41 34.48 0
12:48 228 83.50 33.57 0
12:49 229 82.10 32.17 0
12:50 230 81.40 31.47 0

Notes: Water levels recorded from top of stilling well 4.79 feet above ground surface

Tank Site Step-Drawdown Test Log
Town of LeRay, NY



Date Time ET (min) DTW (ft) DD (ft) Q (gpm) Comments
12/4/23 9:00 0 48.10 0.00 0 Static, measurements to top stilling well

9:01 1 62.38 14.28 210
9:02 2 69.32 21.22
9:03 3 75.21 27.11
9:04 4 78.85 30.75 210
9:05 5 82.10 34.00
9:06 6 84.30 36.20
9:07 7 86.02 37.92
9:08 8 87.82 39.72
9:09 9 89.04 40.94
9:10 10 90.32 42.22
9:15 15 94.35 46.25
9:20 20 97.78 49.68
9:30 30 102.29 54.19
9:40 40 106.95 58.85
9:50 50 112.62 64.52

10:00 60 101.09 52.99 240
10:10 70 105.71 57.61 210
10:20 80 108.82 60.72
10:30 90 111.15 63.05
10:40 100 113.55 65.45
11:00 120 118.55 70.45 210
11:10 130 120.19 72.09 210
11:20 140 121.99 73.89
11:30 150 123.65 75.55
11:50 170 128.99 80.89
12:00 180 134.45 86.35
12:10 190 136.75 88.65 200
12:50 230 143.41 95.31 200
13:00 240 145.10 97.00 Sample collected, T=10.1, pH=7.87, Cond.=1,961
13:30 270 145.27 97.17 190
14:00 300 147.03 98.93 190
14:30 330 148.35 100.25 190
15:00 360 148.81 100.71
15:30 390 148.10 100.00
16:00 420 149.00 100.90 190
18:00 540 148.64 100.54 190 light snow
20:00 660 149.10 101.00 190

12/5/23 0:00 900 150.10 102.00 190
4:00 1020 150.27 102.17 190
6:00 1140 150.41 102.31 190 light snow
8:00 1380 150.75 102.65 190

10:00 1500 151.62 103.52 190
12:00 1620 151.81 103.71 190
14:00 1740 149.70 101.60 190
16:00 1860 150.50 102.40 190
18:00 1980 152.13 104.03 190
20:00 2100 152.10 104.00 190
22:00 2220 152.02 103.92 190

12/16/23 0:00 2340 152.66 104.56 190
6:00 2700 152.41 104.31 190 24 Deg F, light snow
8:00 2820 154.02 105.92 190 Set up MPA Filter

10:00 2940 151.61 103.51 190
12:00 3060 152.73 104.63 190 Mike Tracey DOH visited site
14:00 3180 153.22 105.12 190
16:00 3300 151.03 102.93 190
18:00 3420 152.82 104.72 190 19 Deg. F, partly cloudy
20:00 3540 151.34 103.24 190

12/17/23 0:00 3780 152.23 104.13 190
6:00 4140 152.71 104.61 meter froze 24 Deg. F, overcast
8:00 4260 152.80 104.70 190 Full Part 5 Samples collected
9:00 4320 152.75 104.65 190
9:01 4321 107.20 59.10 0
9:02 4322 100.55 52.45 0
9:03 4323 95.35 47.25 0
9:04 4324 89.90 41.80 0
9:05 4325 86.10 38.00 0
9:06 4326 84.40 36.30 0
9:07 4327 83.20 35.10 0
9:08 4328 82.55 34.45 0
9:09 4329 81.80 33.70 0
9:10 4330 81.13 33.03 0
9:15 4335 78.35 30.25 0
9:20 4340 75.25 27.15 0
9:30 4350 72.40 24.30 0

Pumping Test Log for 8-inch Production Well at Tank Site
Town of LeRay, NY
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