
 

 

97 Walnut Street, Clinton, Massachusetts  01510   -   Phone 978-365-9045   -    Fax 978-365-9378 
www.nGeo.net 

 

Water Supply and Environmental Consulting 

NORTHEAST GEOSCIENCE INC 

April 3, 2024 
 
Mr. Leland Carpenter 
Town Supervisor 
Town of LeRay 
8650 LeRay Street 
Evans Mills, NY  13638 
 
Re: Cleaning and Rehabilitation Report 
 Carey Well - Town of LeRay, NY 
 
Dear Mr. Carpenter: 
 
Northeast Geoscience, Inc. (NGI) has prepare the following report on the recent cleaning, rehabilitation and 
water quality testing of the Carey Well in LeRay, NY.  Keller's Well Drilling of Watertown, NY performed the 
work from December 9, 2023 to February 9, 2024. 
 
CAREY WELL DESCRIPTION 
 
The Carey Well (PW-1) is a 10-inch by 18-inch diameter gravel packed well installed in 2009 to a depth of 40 
feet.  The well was constructed with 10 feet of 0.060-inch slot size stainless steel wire wrap well screen 
from 30 feet to 40 feet.  In February 2009 the well was pump tested for 72 hours at a flow rate of 295 gpm 
with and the safe yield of the well was estimated by NGI to be 263 gpm.   In 2012 the operator received red 
water customer complaints due to slightly elevated concentrations of iron in the raw water.  Operators 
have noted reductions in well yield over time.  Historical records of performance tests conducted on the 
Carey Well are summarized as follows:.   
 
   2/9/2009 – Test After Installation 

Specific Capacity = 295 gpm/24.65 feet of drawdown = 11.96 gpm/ft   
9/4/2013 
Specific Capacity = 197 gpm/22.21 ft  = 8.86 gpm/ft 
10/7/2013 
Specific Capacity = 172 gpm/19.74 ft = 8.71 gpm/ft 
 

Reductions in well yield and specific capacity are likely a result of physical clogging of the well screen and 
gravel pack with iron oxide, iron reducing bacteria and other naturally occurring bacteria.  NGI 
recommended that the well be cleaned using a combination of physical and chemical methods to remove 
biofilm and chemical encrustation from the well screen.  The objective of the well cleaning procedure was 
to increase the yield and efficiency of the Carey Well.  
 
BASELINE TESTING RESULTS 
 
Keller's Well Drilling conducted an initial pumping test on the Carey Well on December 9, 2023 to evaluate 
well performance.  Water level and flow rate data collected during that test are summarized on Table 1 and 
a graph of the test is presented on Figure 1.  The well was then cleaned and rehabilitated in accordance 
with the specification provided to BCA and Keller's Well Drilling by NGI in 2022.   
 



 
 

 

The existing pumping equipment and pitless unit were removed from the well.  A 7 h.p. submersible test 
pump and motor was temporarily installed in the well and water was discharged to ground surface prior 
to chemical applications.  The static water level was 6.71 feet below the top of the well casing.The well 
was pumped for a period of 60 minutes at a flow rate of 130 gallons per minute.  Water level data 
collected during the test are presented on Table 1 and graphed on Figure 1.  The maximum drawdown 
recorded in the pumping well was 21.75 feet corresponding to a drawdown of 15.04 feet and a specific 
capacity of 8.64 gpm/ft.  Water initially pumped from the well had a dark red color and contained high 
concentrations of sediment, precipitated iron and biofilm that had accumulated in the well since it was 
last pumped.  The specific capacity was measured at approximately 72% of the specific capacity of the 
well at the time of installation, and supports the conclusion a cleaning was required at this time. 
 
WELL CLEANING PROCEDURE 
 
Keller's Well Drilling installed a 10-inch diameter Cotey Chemical Well Cleaning Brush and 10-inch 
diameter rubber surge block on drilling tools in the well.  The brush and surge block were used to 
physically clean the well and well screen, and to break up and remove accumulated biofilm and chemical 
tuburculation.  Significant quantities of biofilm, iron oxide sludge and sediment were removed by 
pumping the well initially and after brushing and surging.  Following physical cleaning of the well, 
chemical treatment was initiated.       
 
Keller's Well Drilling treated the Carey Well with 25 gallons of Liquid Descaler as manufactured by Cotey 
Chemical Corporation.  The chemical application was followed by introduction of 50 gallons of clean 
water to force increase the radial effectiveness of the cleaning chemicals.  The Cotey Chemical brush 
and surge block were used to agitate the well, stir the chemical solution to promote chemical reactions.  
The acid solution was allowed to remain in the well overnight to react. on December 11, 2023 water and 
treatment chemicals were pumped from the well into a temporary storage container for neutralization 
of pH with soda ash.  Water was discharged when the pH was above 6.0.  After the chemical treatment, 
the well was pumped and surged for a period of 4 hours and water from the well began to clear.  
 
POST CLEANING TESTING 
 
A 25 h.p. submersible test pump was installed in the well to facilitate testing.  The well was pumped at a 
flow rate of 245 gpm for a period of 60 minutes.  A log of the test is included on Table 1 and a graph of 
data from the test is presented on Figure 1.  The maximum depth to water recorded in the pumping well 
just prior to shutdown of the test was 21.75 feet or 15.04 feet of drawdown.  This corresponds to a 
specific capacity of 16.21 gpm/ft.  This value is higher than the original specific capacity at the time of 
installation of 11.23 gpm/ft.  NGI attributes this to several factors including a lower flow rate, a shorter 
duration of pumping, and high-water conditions.  The data shows that the capacity of the Carey Well 
was restored to near original condition by the cleaning procedure.  
 
After the cleaning was complete, the well was pumped to waste and a water sample was collected for 
Full Part 5 Analyses on February 5, 2024.  The results of these tests are summarized on Table 2.  Elevated 
concentrations of total dissolved solids, alkalinity, calcium hardness, sodium and chloride were detected 
in water from the well.  The well had low nitrates, nitrites and ammonia and no volatile organic 
contaminants or synthetic organic compounds were detected in samples collected.  NGI interprets the 
sodium and chloride to be a result of road salt applications on Route 11 and adjacent paved surfaces.        
 
CONCLUSIONS 
 
NGI concludes that the well cleaning procedure conducted by Keller's Well Drilling restored the yield of 
the Carey Well to near original condition.  The Carey Well should be operated at a flow rate of 245 gpm 



or slightly lower to preserve well yield.  The presence of dissolved iron and manganese in water from the 
well will promote growth of iron bacterial and associated biofilm and chemical encrustation of the well 
screen.  This well will likely need to be cleaned at least one time every three years the well is operated 
to maintain well yield.  Generally, a well should be cleaned if the specific capacity is reduced to 75% or 
less than the original specific capacity.     

Please feel free to contact me with any questions. 

Sincerely: 
NORTHEAST GEOSCIENCE, INC.  

Jay Billings, NYPG #001212 
Hydrogeologist 

LIST OF ATTACHMENTS 

Table 1 - Pumping Test Data 
Table 2 - Water Quality Data 
Figure 1 - Graph of Pumping test Data 



Date Time ET (min) DTW (ft) DD (ft) Q (gpm)
12/9/23 9:00 0 6.71 0.00 0

9:00 0.5 14.08 7.37 130
9:01 1 19.29 12.58 130
9:02 2 21.75 15.04 130
9:03 3 21.75 15.04 130
9:04 4 21.75 15.04 130
9:05 5 21.75 15.04 130
9:10 10 21.75 15.04 130
9:15 15 21.75 15.04 130
9:30 30 21.75 15.04 130
9:45 45 21.75 15.04 130

10:00 60 21.75 15.04 130
10:00:30 60.5 20.17 13.46 0

10:01 61 18.92 12.21 0
10:02 62 16.08 9.37 0
10:03 63 14.65 7.94 0
10:04 64 11.18 4.47 0
10:05 65 8.77 2.06 0

2/9/24 12:30 0 6.71 0.00 0
12:31 0.5 11.06 4.35 245
12:32 1 15.50 8.79 245
12:32 2 17.27 10.56 245
12:33 3 18.67 11.96 245
12:34 4 19.25 12.54 245
12:35 5 20.92 14.21 245
12:36 6 21.75 15.04 245
12:40 10 21.75 15.04 245
12:45 15 21.75 15.04 245
12:30 30 21.75 15.04 245
12:45 45 21.75 15.04 245
13:00 60 21.75 15.04 245

13:00:30 60.5 15.33 8.62 0
q3:01 61 13.21 6.50 0
13:02 62 9.33 2.62 0
13:03 63 8.13 1.42 0
13:04 64 7.42 0.71 0
13:05 65 6.96 0.25 0
13:10 70 6.81 0.10 0
13:15 75 6.79 0.08 0
13:30 90 6.75 0.04 0
13:45 105 6.75 0.04 0
14:00 120 6.67 -0.04 0

Notes DTW - Depth to Water from Top of Well Casing
DD - Water level drawdown
gpm - gallons per minute
Q - flow rate
ET - Elapsed Time

Table 1 - 10-inch Well Testing - Cary Well
Town of LeRay, NY

BASELINE TEST PRIOR TO CLEANING

PERFORMANCE TEST AFTER CLEANING



Parameter Units Result MCL
pH S.U. 7.36 6.5-8.5*
Temperature Deg. C 12.8 NCS
Odor TON No Odor 3
Total Dissolved Solids mg/l 1100 500
Apparent Color (Total and Dissolved) Apparent C ND 15
Turbidity (Total and Dissolved) NTU 1.39 5
Chloride mg/l 410 250
Fluoride mg/l 0.44 2
Sulfate mg/l 91.2 250
Alkalinity (as CaCO3) mg/l 298 NCS
Antimony mg/l ND 0.006
Arsenic mg/l ND 0.01
Barium mg/l 0.1237 2
Beryllium mg/l ND 0.004
Cadmium mg/l ND 0.005
Calcium mg/l 123 150
Chromium mg/l 0.0018 0.1
Iron (Total & Dissolved) mg/l 0.272 0.3
Lead mg/l ND 0.015
Magnesium mg/l 42.8 NCS
Manganese mg/l 0.1706 0.05*
Mercury mg/l ND 0.002
Nickel mg/l 0.0056 NCS
Potassium mg/l 5.05 NCS
Selenium mg/l ND 0.05
Silver mg/l ND 0.1
Sodium mg/l 171 250
Thallium mg/l ND 0.002
Zinc mg/l 0.1089 5
Total Hardness mg/l 484 >180 = hard
Aluminum mg/l ND 0.05-0.2
Copper mg/l 0.0041 1
Nitrate mg/l 0.12 10
Nitrite mg/l ND 1
Cyanide mg/l ND 200
Total Coliform Bacteria col/100 ml NEG 0
Volatile Organic Compounds ug/l ND <0.5
Total PFAS ng/l 2.74 <10
Synthetic Organic Compounds ug/l ND various
1,4-Dioxane ug/l ND 1
Gross Alpha pCi/l 3.74 15
Radium 226 pCi/l 0.205 5
Radium 228 pCi/l 0.753 5
Silicon Dioxide (Silica) ug/l 11300 NCS
Ammonia mg/l 0.132 NCS
Dissolved Oxygen mg/l 9.44 NCS
Bacterial Iron cfu/ml <25* NCS
Asbestos structures NSD* 7
Bromate ug/l 2.2U 10
Chlorite ug/l 5.6U 1
Tannin & Lignin mg/l ND NCS

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 2 - Laboratory Results for 2/5/2024 - Carey Well Site
LeRay, New York
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Figure 1 - Linear Graph of Water Level Data Collected Testing the Carey Well

Baseline Test Post Cleanout Test

Note:
Baseline Test Conducted at 130 gpm
Post Cleanout Test Conducted at 245 gpm








































































































































