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October 8, 2014 
 
 

Mr. Robert LaColla 
Supervisor – Town of Fishkill 
807 Route 52 
Fishkill, NY 12524 
         

  RE: Quarterly Groundwater Sample Collection 
   August 2014 
   Snook Road Well Field 

      (T) Fishkill, New York 
 
Dear Mr. LaColla: 
 
 The following is a summary of the results of the August 2014 quarterly groundwater 
sample collection event completed by Leggette, Brashears & Graham, Inc. (LBG) at the Snook 
Road Well Field located on Snook Road in the Town of Fishkill, New York (figure 1).  A 
quarterly groundwater sampling program was previously conducted at the well field from June 
2009 through July 2010 and was resumed in May 2012. 
 

Groundwater samples were collected from four monitoring well clusters and the two 
production wells at the well field during the sampling event on August 8, 2014.  The well 
locations are shown on Figure 2 and copies of the monitoring well diagrams are included in 
Appendix I. 
 
Groundwater Sample Collection 

Groundwater samples were collected from monitoring wells MW-1A, MW-1B, MW-2A, 

MW-2B, MW-3A, MW-3B, MW-4A and MW-4B on August 8, 2014.  The monitoring well 

designations A and B signify shallow (crossing the water table) and deep (80 feet) screen 

settings, respectively.   

Depth-to-water measurements collected from the monitoring wells on August 8 are 

shown on Table 1 along with associated groundwater elevations.  Groundwater contour maps 

showing the direction of groundwater flow are shown on figures 2 and 3 for the shallow and 

deep wells, respectively.  During this groundwater sampling event, the direction of groundwater 
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flow was northeast to southwest in the shallow aquifer and east to west in the deep aquifer at the 

well field.   

Three standing well volumes were evacuated from each monitoring well prior to the 

collection of the groundwater samples.  Samples from all of the monitoring wells collected on 

August 8 were analyzed for sodium and chloride.  In addition, samples collected from MW-1A 

and MW-1B were analyzed for volatile organic compounds (VOCs).  The samples were packed 

on ice after collection and sent to York Analytical Laboratory (York) located in Stratford, 

Connecticut for analysis.  A copy of the York laboratory report for this sampling event is 

included in Appendix II. 

 
Water-Quality Results 

 Table 2 contains a summary of the sodium and chloride sample results for the monitoring 

wells from all the quarterly sampling events completed to date at the well field.  The sample 

results from August 2014 are also shown on Figure 4.  Graphs depicting the change in sodium 

and chloride concentrations in the monitoring wells over time are included in Appendix III. 

The sodium concentrations in the shallow monitoring wells in August 2014 ranged from 

74.1 mg/l (milligrams per liter) to 108 mg/l and the sodium concentrations in the deep wells 

ranged from 103 mg/l to 110 mg/l during this sampling event.  Chloride concentrations in the 

shallow wells ranged from 137 mg/l to 164 mg/l and the chloride concentrations in the deep 

wells ranged from 162 mg/l to 225 mg/l.   

 Production well T-1 has been sampled for sodium and chloride twice per month since 

January 2009 by the Town’s water operators, CAMO Pollution Control.  Bimonthly sodium and 

chloride sample collection for production well T-2 was started in January 2014.  Graphs of the 

sodium and chloride concentrations reported in T-1 compared to monthly precipitation and 

pumping withdrawals from T-1 are included in Appendix IV.  A graph of the sodium and 

chloride concentrations reported in T-2 compared to monthly precipitation is included in 

Appendix V. 

 Table 3 shows the sodium and chloride water-quality results from the production wells 

T-1 and T-2 (aka P-1).  The sodium and chloride concentrations in Production Well T-1 from 

August 8 were 88.0 mg/l and 163 mg/l, respectively.  The August 2014 chloride data in 

Production Well T-1 showed a decrease compared to the 2014 peak concentration of 190 mg/l 

which occurred in May 2014.   
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 Overall, the chloride concentration in T-2 has shown an increase over the last several 

months.  Since December 2013 the chloride concentration has risen from 138 mg/l to a high of 

172 mg/l in July 2014.  The chloride concentration in the well from the sample collected on 

August 8 was 162 mg/l. 

 Groundwater samples were also collected from MW-1A and MW1-B for analysis for 

aromatic VOCs in August 2014.  Trace detections of methylene chloride were reported at 

concentrations of 0.4 ug/l (micrograms per liter) and 0.3 ug/l, respectively.  Both of these 

detections were below the laboratory’s method reporting limit of 0.5 ug/l and the analyte was 

also detected in the batch blank.  This indicates that the detection was a result of laboratory 

contamination and not representative of groundwater quality at the well field.  No other VOC 

detections were reported in the samples collected from MW-1A and MW-1B in August 2014 

(table 4). 

  

Discussion 

The combination of abnormally high precipitation in 2011 and a very mild 2011/2012 

winter season requiring limited road salt application contributed to a notable decrease in chloride 

concentrations at the Snook Road Well Field at that time.  Because of the decrease in the 

chloride concentration in the production well, T-1 was placed on as the primary source of water 

for the Merritt Park Water District in April 2012, with the Village of Fishkill water as the back-

up supply.  In addition, the quarterly groundwater sampling program was resumed at the well 

field in May 2012 to monitor sodium and chloride concentrations in the groundwater. 

 Overall, the quarterly groundwater sampling program has shown an increase in the 

chloride concentrations in both the shallow and deep monitoring wells and the production wells 

at the well field since 2013.  The graphs for MW-3A and MW-4B are clear examples of the 

increasing trend in concentration. 

 The changes in chloride concentrations in groundwater (increases and decreases) are 

dependent on the lag time between the application of the road salt, its infiltration into 

groundwater, and the travel time through the aquifer. For example, a significant rise in chloride 

concentration was reported in MW-1A in February 2014.  The rise in concentration in this well 

occurred near the time of the actual application because the water table in this well is shallow 

(therefore quickly recharged by surface-water runoff infiltration) and the well is close to the 

roadway.  The remaining monitoring wells and production wells which are located farther from 



Mr. Robert LaColla -4- October 8, 2014 
  
the roads and/or are screened in the deep aquifer show peak chloride concentrations later in the 

year.   

 The water-quality data from 2014 so far indicates that seasonal loading of chloride has 

started to occur at the well field.  If compounding of chloride from seasonal loading continues, 

the chloride concentration in the production wells will continue to rise.  Exceedance of the 

NYSDOH MCL for chloride (250 mg/l) in the production wells at some point in the future will 

likely occur unless there is a change in conditions (i.e., a significantly above average period of 

precipitation, a series of mild winters, or a significant reduction in road salt application). 

 The timeframe for the potential exceedance of the chloride MCL in the production wells 

cannot be estimated because of the dependence on two major varying factors: the amount of 

precipitation received and the number of winter storms requiring road salt application.  As shown 

on table 5, since 2011 the annual precipitation totals for the region have been below average.  

This is likely contributing to the rise in chloride concentrations at the well field, compared to 

2011 when significantly above average precipitation events occurred which resulted in a 

decrease in concentrations at the well field. 

 
Conclusions 
 

The combination of abnormally high precipitation in 2011 and a very mild 2011/2012 

winter season requiring limited road salt application contributed to a notable decrease in chloride 

concentrations at the Snook Road Well Field at that time.  Because of the decrease in the 

chloride concentration in the production well, T-1 was placed on as the primary source of water 

for the Merritt Park Water District in April 2012, with the Village of Fishkill water as the 

back-up supply.   

Overall, the quarterly groundwater sampling program completed at the well field has 

shown an increase in the chloride concentrations in both the shallow and deep monitoring wells 

and the production wells since 2013.   VOC samples collected from monitoring wells MW-1A 

and MW-1B as part of the ongoing quarterly groundwater sampling program have shown no 

significant detections of VOCs to date. 

The water-quality data from 2014 so far indicates that seasonal loading of chloride has 

started to occur at the well field.  If compounding of chloride from seasonal loading continues, 

the chloride concentration in the production wells will continue to rise.  Exceedance of the 

NYSDOH MCL for chloride in the production wells at some point in the future will likely occur 
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unless there is a change in conditions (i.e. a significantly above average period of precipitation, a 

series of mild winters, or a significant reduction in road salt application). 

The bi-monthly sample collection from production wells T-1 and T-2 by CAMO and 

quarterly sample collection from the monitoring wells by LBG will continue to assess the 

concentration changes in the wells over time.  The information will be used to continue to 

monitor the effects of seasonal loading of chloride at the well field. 

 
Should you have any questions, please contact me or Thomas Cusack at (203) 929-8555. 

     
Very truly yours, 

 
    LEGGETTE, BRASHEARS & GRAHAM, INC. 
 
      
     

Stacy Stieber, CPG 
    Senior Hydrogeologist 

Reviewed by: 
 
 
Thomas P. Cusack, CPG 
Principal 
 
SS:etn 
Enclosures 
cc: J. Andrews 
 L. Felshin - Dutchess Co. DOH 
 M. Tremper - Camo Pollution 
H:\SNOOK\2014\Aug 2014 quarterly letter report.doc 
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