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EXECUTIVE SUMMARY 
 

New York State Department of Transportation (NYSDOT) has prepared this Feasibility 

Study (FS) to develop and evaluate a number of options to identify a potable drinking 

water supply for seven properties located in the Town of East Fishkill, Dutchess County, 

New York, affected by elevated salt levels in their drinking water supply wells.  Alternatives 

considered include the replacement of private wells combined with a lump-sum 

compensation; in-home water treatment systems; creation of a new municipal water 

district; and creation of a new well field and small community water supply.  In conjunction 

with implementing a long-term water supply solution, NYSDOT will discontinue storage 

and handling operations at the Rt. 52 yard in order to prevent further dissolved salt 

leaching into groundwater.  

 

A technical review and comparative analysis has been completed for each option, 

concluding with a recommended preferred course of action or a sequence of actions.  

Estimates for the costs and time required to implement each option have been included as 

part of the study. Each option has also been evaluated relative to regulatory requirements 

and estimated projected costs.   

 

No additional groundwater sampling is proposed as part of the FS; however, 

recommendations for groundwater monitoring to evaluate the effectiveness of the future 

enhanced efforts to improve the salt storage yard and prevent salt from entering the 

groundwater are discussed in this report. 

 

The goal of this FS is to identify a long-term solution that will provide a source of drinking 

water to the seven affected properties.  As part of this process, two public stakeholder 

meetings were held by NYSDOT at the Town of East Fishkill Town Hall. Input from the 

stakeholders was reviewed during the development of long-term options.  
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1.0 INTRODUCTION 
 
Cashin Associates, P.C. (CA) has prepared this Feasibility Study (FS) on behalf of NYSDOT in 

support of their ongoing efforts to improve the quality of the drinking water supply of seven 

private wells in Hopewell Junction, Town of East Fishkill, NY affected by salt intrusion from the 

NYSDOT Route 52 salt storage yard.   

 

1.1 Background 
NYSDOT first became aware of the salt contamination in 1995 when a complaint of a salty taste 

in a private water supply was filed with Dutchess County Department of Health (DCDOH) by a 

nearby resident on Prentiss Drive.  Upon receiving the initial complaint, DCDOH collected a well 

water sample from the resident’s well and adjacent properties. Results of the analytical testing 

revealed elevated levels of salt constituents chloride and sodium above established drinking 

water taste threshold concentrations in three drinking water wells along Prentiss Drive. 

 

Upon review by NYSDEC, it was suspected that the past uncovered salt storage at the 

NYSDOT Rt. 52 salt storage yard was the source of elevated salt in the groundwater for the 

following reasons: 

1. The elevated chloride and sodium levels in the well water were not associated with 

sewage parameters (ammonia, detergents, elevated nitrate – nitrite levels, total Kjeldahl 

nitrogen, and fecal coliform), which would indicated contamination from private sanitary 

systems. The wells with elevated salt levels met the required separation distances from 

septic tanks and leaching fields at the time they were installed;  

2. Complaints from nearby residents described their drinking water as tasting salty; and 

3. The well with the highest salt concentration (located at 5 Prentiss Drive) had never been 

chlorinated, other than when installed. 

Over time, DCDOH received more complaints regarding potential elevated levels of salt in 

private drinking water wells in the Rt.52/TSP area. Samples were collected from each property 

that issued a complaint. Those properties with elevated sodium and chloride levels were 

monitored by NYSDOT on a quarterly basis each year from the date of the initial sampling. 

NYSDOT also began monitoring the water quality of the water supply well at the Rt. 52 yard.  



Feasibility Study  
NYSDOT Rt. 52/Taconic State Parkway Yard 

Cashin Associates, P.C.   2 

Per NYSDEC direction, NYSDOT constructed an enclosed structure (salt dome) for the salt pile 

at the Rt. 52 yard; provided bottled water supply for the affected residents; and began 

developing a long-term solution to address the salt impacted wells.  

 

In addition to installing a salt dome at the Rt. 52 yard, paving and curbing improvements were 

made to the yard to reduce any potential salt-containing runoff from the site. Housekeeping 

practices at the yard were also improved. Salt loading practices were adjusted to ensure no 

over-topping of salt in spreader trucks, preventing inadvertent salt spills leaving the yard.  

Careful calculations on the amount of salt needed for each route was conducted to help prevent 

from trucks “salt blasting” – applying excess salt to roads just prior to returning to the yard to 

avoid unloading leftover salt.  Designated salting routes were provided to each truck; preventing 

over-salting of roads, especially near the entrance of the yard along Rt. 52. In addition, proper 

training in deicing procedures and salt handling/storage requirements are now required of 

NYSDOT employees.  

 

After the Rt. 52 yard was detected as the most likely source of the elevated salt concentrations 

in nearby water wells, NYSDOT began researching long-term options for providing the affected 

properties with potable drinking water. Long-term options considered included: providing 

municipal water; settlement with property owners; purchasing of affected property; and 

structural and operational improvements at the yard. In 2000, discussions were held between 

the Town and NYSDOT to consider installing a water supply well at the Taconic Mobile Home 

Park (located on the east side of the TSP about 2,500 feet south of Route 52) and extending a 

watermain to the affected properties. This proposal was never developed. NYSDOT also 

considered source control options, involving the pumping of the groundwater at the Rt. 52 yard 

in an effort to remove salt from the groundwater.  It was thought that the groundwater with a 

high salt concentration recovered from pumping could be used as a brine solution for NYSDOT 

operations. This option was eventually considered unviable after further review.  

 

Some property owners with elevated salt levels filed claims against the state, which were later 

settled financially in court.  One property that filed a salt complaint was found to have been 

impacted by salt from its own water softener system.   
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Presently, chloride and sodium levels remain elevated at seven affected properties. It is 

NYSDOT’s goal to provide an acceptable long-term solution.   

 

There are two general pathways by which NYSDOT can proceed to provide potable water to the 

seven affected properties.  The first would involve NYSDOT, working with affected 

homeowners, installing replacement wells and/or on-site treatment. The second pathway would 

be in partnership with the Town of East Fishkill in developing a new municipal water district to 

include the properties in the vicinity of Route 52 and TSP. 

 

It should be noted, per NYS Highway Law, if the commissioner determines that a highway 

project or highway maintenance activity of the department has significantly changed or rendered 

unusable a private water supply system, the commissioner is authorized, upon the consent of 

the owner thereof, to provide, or participate in the provision of, a replacement source or supply 

of water or a modification of the system affected. 

 
1.2 Public Stakeholder Meetings 

Two public stakeholder meetings were held by NYSDOT at the Town of East Fishkill Town Hall 

to inform affected and nearby residents of the Feasibility Study and to provide a platform for 

stakeholders to voice their comments and concerns. Comments and suggestions received from 

stakeholders were reviewed during the development of long-term options.  Summaries of the 

stakeholder meetings are provided as an appendix to this report. 
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2.0  Description of Study Area 
 
The NYSDOT salt storage yard is located at the northwestern intersection of Rt. 52 and TSP in 

Hopewell Junction, Town of East Fishkill, Dutchess County, New York (Figure 1).  The yard is 

bound to the north and east by TSP; to the west by undeveloped woodlands and wetlands; and 

to the south by Rt. 52.  Land uses in the surrounding area consist of residential development 

east of the TSP and along Rt. 52; residential and commercial development approximately 300 

meters west of the yard.  The affected properties are located along Rt. 52 and Hosner Mountain 

Road, south of the NYSDOT yard (Figure 2). 

 
2.1 Water Quality  
 
Private wells in East Fishkill receive their water supply from the groundwater aquifer.  Elements, 

such as salt, can become entrained or dissolved in runoff from rain or melting snow and leach 

into the groundwater. Over time, these elements can move with the groundwater as it flows 

through pores or rocks from areas of high pressure to lower pressure.  

 

The US Environmental Protection Agency (EPA) and NYSDOH have promulgated drinking 

water quality standards defined as Maximum Contaminant Level (MCL). The set MCL for 

chloride is 250 mg/L.  Chloride, along with 15 other contaminants in drinking water, has been 

established by EPA as a secondary maximum contaminant level (SMCL), and as such is non-

mandatory and is not considered a threat to human health. Secondary standards are set to give 

public water systems guidance to remove these chemicals to levels that most people will not 

find noticeable. This is an aesthetic consideration for taste, odor or discoloration of the water. 

Sodium, unlike chloride, does not have an established MCL; however, EPA has set a guidance 

level, or Drinking Water Equivalence Level (DWEL). The guidance level for sodium is 20 mg/L 

for people who are on a severely restricted sodium diet and 270 mg/L for people on a 

moderately restricted sodium diet. The EPA MCL’s and regulations are only applicable to public 

water supplies; however, many state and local health departments use these same water quality 

standards to advise owners of private wells of their water quality.   

 

The water quality monitoring results from the drinking water wells of the Hopewell Junction 

properties, as well as other East Fishkill background private well water quality data available 

from DCDOH, was reviewed as part of this FS.  Background water quality information was 

obtained from DCDOH’s 2008-2009 “Dutchess County Comprehensive Private Well Testing 
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Initiative” study.  This study included the water quality results of 34 randomly selected private 

drinking water wells throughout East Fishkill.  

 

The following table (Table 1) shows the seven remaining affected properties and their average 

yearly salt concentrations detected since initial monitoring.  Water quality results for the 34 East 

Fishkill wells sampled as part of the DCDOH study are attached as Appendix A.  
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Table 1.  Groundwater Data Summary of Affected Wells  

Analyte Cl Na Cl Na Cl Na Cl Na Cl Na Cl Na Cl Na Cl Na

1995/1996 AVG 2,588 1,040 - - - - - - - - - - - - - -

1999 AVG - - 403 221 608 286 739 307 106 110 307 161 553 220 378 199

2000 AVG 2,234 1,241 389 199 488 168 869 391 296 133 383 184 565 223 347 192

2001 AVG 4,364 2,257 356 173 564 251 876 419 337 138 456 206 639 269 412 208

2002 AVG 4,767 2,470 521 250 1,064 320 620 324 350 167 434 229 821 341 744 328

2003 AVG 4,858 2,802 541 286 785 870 458 249 312 140 555 283 888 417 437 221

2004 AVG 5,153 2,747 450 273 930 382 558 268 364 184 442 264 902 441 449 236

2005 AVG 3,940 2,166 485 264 953 398 570 229 353 175 505 267 897 431 455 240

2006 AVG 3,433 1,895 395 250 988 424 507 219 285 157 367 217 766 373 333 206

2007 AVG 2,900 1,588 418 255 935 458 448 247 328 190 295 208 713 373 365 227

2008 AVG 3,740 2,166 442 256 924 415 366 194 294 168 278 184 702 354 385 224

2009 AVG 4,467 2,260 553 281 920 398 407 201 565 172 460 247 637 390 513 262

2010 AVG 3,360 2,023 560 289 987 392 253 151 103 79 237 224 750 381 660 358

 4 Hosner Mt. Road2612 Rt. 522604 Rt. 52 1 Hosner Mt. Road2630 Rt. 52 YEAR DOT Yard  2632 Rt. 522620 Rt. 52

Note: BOLD values represent a concentration level exceeding regulatory standard/guidance value.
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2.2 Other Drainage Outfalls/Potential Sources of Elevated Salt 
 
The TSP was constructed in the 1930’s and designed with side curbing to channel runoff from 

the roadway into adjacent low-lying areas.  Since the initial construction the original concrete 

roadway has been paved over with asphalt number of times, the original curbing on the side of 

the road to channel runoff has been covered.  Additionally, parkway drainage typically included 

drainage inlets and boxes with piping that directed roadway runoff to wetlands and streams.   

 

The NYSDOT Rt. 52 yard would be considered a point source for salt to dissolve in rainwater or 

melting snow and migrate into the groundwater aquifer.  However, there are other non-point 

sources for salt that could also impact private wells, such as leachate from private well water 

softener systems that use salt to regenerate the media used to reduce hardness, high iron and 

manganese.   

 

Other salt storage areas in the vicinity of the study area include the Town of East Fishkill salt 

storage facility.  This site is located approximately 0.5-miles west of affected area and has 

covered salt storage that was built in the late 1980s/early 1990s.  A discontinued Town facility is 

located approximately 0.75-miles west of the affected area. Salt was stored at this facility 

uncovered up until approximately 1990. 
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3.0  LONG-TERM OPTIONS 
A detailed discussion of each long-term potable drinking water supply option is 

presented in the following sub-sections.  Each discussion includes estimates for the cost 

and time required for implementation. Each option discussed has also been evaluated 

relative to regulatory requirements and estimated projected costs.   

 

3.1  Option 1 – Replacement of Private Wells/Compensation to Property Owners 
This option consists of installing new replacement water well systems at the seven 

affected properties. In conjunction with the installation of new private drinking water 

wells, this option includes providing compensation to the seven affected property 

owners. The compensation claims from affected property owners would evaluated on a 

case-by-case basis and be a one-time lump sum amount for damages caused to the 

property owner’s plumbing fixtures and equipment (e.g. hot water heater, washing 

machines, etc.) that may have been degraded from prolonged elevated salt levels.  This 

option also includes discontinuing salt storage operations at the Rt. 52/TSP yard. 

 

It is recommended that new wells be monitored for chloride and sodium on a bi-annual 

basis over the first two years, then on an annual basis for the following three years.  

Providing the first five years of testing are satisfactory, future monitoring would be left to 

the discretion of the property owner.   

 

This option is viable if the new wells can produce an adequate quantity of water to 

support the intended use; and, if the water quality is acceptable as a source of potable 

water. In many instances well construction is an empirical endeavor in that the ultimate 

design of the well is determined as the well is being drilled.  This was very much evident 

from the information available in well completion reports from the nearby Raspberry 

Ridge subdivision. These reports provided useful geologic and hydrogeologic 

information for evaluating this alternative.  Test well details from eight lots in the 

Raspberry Ridge subdivision (lots 3, 4, 5, 6, 7, 8, 9 and 14) and from lot 6 on Prentiss 

Drive are shown on Figure 3.  A summary of the findings of the review of well completion 

reports is attached as Appendix B.  
 

Prior to selecting the location for each replacement well, a sanitary survey of the 

property must be conducted to identify the locations of the cesspool and leaching fields,  
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underground fuel storage tanks, washing machine dry wells, storm drainage structures, 

etc. that could potentially impact the water quality to a well.  

 
Although the horizontal and vertical extent of the high salt levels have not been 

delineated, it would be appropriate to assume, given the distance of the salt storage 

area to the impacted wells that the salted water stems from the upper level of the 

aquifer.  As such, new wells would require an extended well casing installed to a depth 

of about 100 feet and sealed with grout throughout the entire length (see Figure 4 for 

well construction details).  If the 100 feet of casing does not extend at least 50 feet into 

the fractured rock formation, then the casing should be extended until at least the upper 

50 feet of fractured rock formation is covered by the steel casing and grouted.  An 8-inch 

borehole with a 6-inch casing would allow for 1-inch of grout to seal off the area between 

the aquifer from the casing. It is estimated that the 8-inch borehole would extend and 

additional 200 feet beyond the bottom of the casing resulting in a well of a total depth of 

300-feet with the depth between 100 and 300-feet available to receive the water supply 

from the aquifer.  The well would be pumped initially to insure that the volume of water is 

adequate and the drawdown is within an acceptable range, commonly referred to as a 

yield test..  A typical well pump for a single family home pumps at a rate of 5 gpm.  

Depending on the drawdown of a well during the yield test, it may be an option to reduce 

the pumping capacity to 2 or 3 gpm, as permitted by DCDOH.  If an acceptable quantity 

of water is not encountered during drilling, then the length of the borehole would be 

extended until an ample quality or water is found or at the discretion of the well driller 

and project engineer, it is determined that this location does not appear acceptable for a 

drinking water well.  At that time, the drilling would cease and the borehole would be 

properly abandoned as per the requirements of the NYSDEC and DCDOH.   

 

If an adequate quantity of water is found in the well, the water quality of the well would 

then be tested.  Since drinking water wells are drilled with a chlorine solution to insure 

disinfection, each well should be also field tested to insure that there is less than 1.0 

mg/L free chlorine residual. This should be performed prior to taking the water quality 

sample.   
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Option 1a 

Option 1a provides an alternative option to implement if poor water quality or insufficient 

water yielding is encountered at a property during the installation of replacement wells. If 

the water quantity or quality is deemed unsatisfactory during a replacement well attempt, 

then an in-home water treatment option (discussed in Section 3.2) could be an 

alternative option.   

 
3.1.1  Regulatory Requirements 
A private potable water supply well must be installed by a NYS-licensed well driller, 

per NYS Environmental Conservation Law (ECL) 15-15215-1525. The well driller 

must follow the requirements specified in subpart 5-1, Appendix 5-B, of the New York 

State Sanitary Code (provided in Appendix C of this report) and file a waiver if it is 

not feasible to meet these standards.  The well driller must also make all required 

filings with NYSDEC.  NYSDOT will provide special instructions and details to be 

used by the well driller that will protect lower aquifers from salt that is in the higher 

aquifer.  A well completion report should be provided to NYSDOT and the 

homeowner. As previously stated, if the existing well is decommissioned or the new 

well is not acceptable, then the well must be abandoned in conformance with the 

requirements of NYSDEC and DCDOH. 

 

All criteria required by DCDOH would also have to be followed. The well driller 

should be familiar with filing the DCDOH “Application to Construct or Abandon a 

Water Well” (attached as Appendix D) and pay the associated fee. DCDOH also 

requires the submission of a well completion report and any water quality sampling 

pursuant to DCDOH Standards and Guidelines for Individual Well Approval. 

Procedures to follow for installing a well pump with a capacity of less than 5 gpm, but 

not less than 2 gpm, are also included in these guidelines.  

 

It should be noted that if the affected commercial property (2612 Rt. 52) sells food or 

beverages, such as coffee, which requires the use of the on-site well, then they may 

be under permit to the DCDOH as a non-community public water supply.  Approval 

by the DCDOH may then be required for the replacement well. 
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3.1.2  Schedule 

The steps involved in implementing this option consist of obtaining owner 

consent/access, preparation of specification and bid documents, bidding and 

contracting, and construction. Long-term operation and maintenance of new wells 

installed will be the responsibility of the property owner. The estimated schedule from 

bid through construction is 12 months.  

 

3.1.3 Estimated Cost 
The cost for installing a drinking water well depends on the depth of the well.  For the 

replacement well at these locations it has been estimated that the minimum well 

depth will be 300 feet with an 8-inch boring. This estimated depth was made based 

on a review of the area geology, well construction logs for homes in the area, and 

discussions with local well drillers. The minimum length of the 6-inch grouted steel 

casing will be 100 feet with a minimum length of 50 feet into water bearing fractured 

rock formation.  The final determination of the length of the casing and boring will be 

decided by the engineer assigned to the project and the well driller.   

 

For budgeting purposes to include contingencies (including water quality monitoring), 

it would be advisable to assume a unit cost per well of $35,000 per well. Costs also 

include the cost of the well pump, lateral line to the home, electric, internal plumbing, 

new storage tank installation, abandonment of the old well, well sampling up to five 

years and landscape restoration.  As is the current situation, property owners would 

be responsible for the maintenance and power expenses.   
Cost per well: $35,000  

Total cost for 7 wells: $245,000 

 
Costs allocated for claims made by affected property owners would be made on a 

case by case basis and no value is assigned to this process in this report.   

 

3.2  Option 2 – In-Home Treatment System 

Reverse osmosis (RO) has been chosen as the in-home water treatment option. This 

option also includes discontinuing salt storage operations at the Rt. 52/TSP yard. 
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Contributing salt concentrations in the local groundwater stemming from salt 

storage/loading operations at the Rt. 52/TSP yard would be eliminated under this option.  

RO treatment systems have been commonly used over many years, are readily 

available with easily obtainable parts and maintenance contracts, and have a proven 

record of performance.   RO is a water treatment method used to reduce the amounts of 

organics, inorganics, bacteria and particles found in contaminated drinking water. RO is 

based on the process of osmosis. RO systems use a semi-permeable membrane which 

water passes through under pressure. As the water passes through the membrane, 

contaminants are removed, creating a higher water quality output that can be used or 

stored. The efficiency of the membrane to reject the contaminant molecules depends on 

the pollutant concentration and chemical properties of the pollutant.  The contaminants 

that don’t pass through the membrane are contained in “rejected water” byproduct that 

must be pumped to waste.   

Basic parts of an RO system include a prefilter to remove fouling agents such as rust 

and hardness; a granulated activated carbon (GAC) filter; the RO module containing the 

membrane; a GAC filter remove residual taste and odor; a pressurized storage tank; and 

various valves and pressure gauges.  

RO treatment systems operate best when they produce water at a constant low flow rate 

and consequently are designed for continuous operations at a low rate of flow.  A unit 

that produces treated water at a rate of 0.35 gallons per min is capable of producing 500 

gpd which would be more than ample for a typical home using 300 gpd of water.  Since 

such a low rate of flow is employed the system must include a pressurized storage tank 

to store water for meeting normal and peak demand.  The relatively small low pressure 

units designed for homes recover from 35 to 50 percent of the feed water.  Therefore, a 

typical home using 300 gpd of water will also produce between 300 and 560 gpd of 

rejected water.  

Prior to determining the design for the RO system there should be a comprehensive 

water analysis collected from each affected well to determine the water quality and if any 

other treatment options are necessary for the RO unit to operate properly.  The plumbing 

system would also be reviewed during the inspection to insure that the treatment unit(s) 
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can adequately be integrated into the existing piping and determine if any additional 

plumbing work is required.   

 

Following installation, a comprehensive water analyses should be taken to insure the 

system is working property.  Water samples for chloride and sodium should be taken 

before treatment (raw water) as well as from the treated water.  Each individual home 

must be surveyed to determine if there is adequate space in the home or basement to 

install the treatment system and pressurized storage tank.  If adequate room is not 

available, it may require the installation of an additional protected and heated structure 

to accommodate the system.  Typically, water used for non-potable uses such as 

irrigation, swimming pools, car washing etc. are not treated by this system; therefore, it 

may entail additional plumbing to by-pass any spigots that supply water for these types 

of uses.  If there is high iron or manganese in the water, it would have to be removed or 

it would reduce the efficiency of the membrane. 

 

Vendor information regarding RO systems is provided in Appendix E. 

 
3.2.1 Regulatory Requirements 
The units must meet National Sanitary Foundation International (NSF) standards, 

otherwise there are no requirements relating to installation of these treatment 

units in single family homes.  The installer should have a plumbing license (or 

modified plumber license). If the commercial property (2612 Rt. 52) sells food or 

beverages that require a permit from the DCDOH now or in the future, the water 

treatment system must be acceptable to DCDOH. The treated water quality will 

be evaluated pursuant to Subpart 5-1 of the New York State Sanitary Code.  

 

3.2.2 Schedule 
Approximately 12 months should be allocated for installing seven (7) RO 

systems.  This time frame allows time for specifications and bid documents, 

contract with a water treatment company, implementing agreement with each 

homeowner, analyzing each affected residence for water quality/quantity, 

designing an appropriate system for each property and installing the system.  
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3.2.3 Estimated Cost 
Based upon the information presented above, a conservative estimate would be 

a cost of about $30,000 per affected home for installation of a whole-house RO 

treatment system.  This average per house estimate includes the installation of 

additional leaching capacity, plumbing upgrades, or structural improvements due 

to space limitation. Also included is the cost to be incurred by NYSDOT for 

contract cost, such as contract preparation, bidding legal and administrative 

costs.  An estimate of $200 per month per household would be required for 

treatment operation and maintenance (O&M), including electrical cost.  Water 

sampling costs of $600 per year per household have also been included to insure 

that the systems are performing properly.  This brings the total O&M cost per 

house to $3,000 per year. For the purposes of this study, a 20-year life 

expectancy for each system is assumed and a present worth (P/A, 5%, 20 years) 

to arrive at a per house cost of $3,000 X 12.4622 = $37,400.  This cost estimate 

does not include on-site sanitary system upgrades for rejected water.  

    
Installation cost  =   $ 30,000 

   Annual O&M costs  =   $ 37,400 
Total cost per household: =   $ 67,400 

Approximate total cost per 7 units = $472,000 
 

3.3 Option 3 – Creation of a New Municipal Water District 
Under this option, the Town would create a new district; rather than incorporate an 

expanded area into an existing district.  The option of using a municipal water supply as 

a source of potable water would involve an agreement between NYSDOT and the Town 

of East Fishkill in the creation of a new water district.  

 

The creation of a new municipal water district would entail working with a funding agency 

(i.e.; New York State Environmental Facilities Corp. (NYSEFC) or other State Agency) 

and providing a document known as a Map, Plan and Report, which identifies legal limits 

of the water district, documentation for the need for municipal water, pertinent financial 

information for residents, and probable costs of design, permitting, construction, and 

annual O&M. This task will require a metes and bounds description of the affected area, 

and significant work with the Town to identify probable costs associated with 

construction, and O&M. 
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The Town of East Fishkill has provided the following public water supply sources 

available for the State to connect the seven affected residents (depicted in Figure 5): 

 

• Four Corners District – A connection to the Four Corners waterline to Rt. 52 

could extend from the CG&E easement, through Bykenhulle to Carpenter 

comprising 19,400 linear feet (LF) of watermain pipe; or from Phillips to Route 

216 (18,200 LF pipe).  Another potential route option is to extend the 

watermain from Bykenhulle along TSP to Rt. 52.  

 

• Cannon Property District – Connection to the Cannon property waterline 

would be along Rt. 376 and would consist of 15,600 LF of pipe.  

 

• Shenandoah District – Connection to the Shenandoah watermain would 

begin from either Townsend Road (10,500 LF of pipe) or Rt. 52 (13,200 LF of 

pipe).  Water is supplied to the Shenandoah District through an agreement 

with the Town of East Fishkill.  High sodium levels have been reported in 

water quality sampling results from this district.  

 
This option also includes discontinuing salt storage operations at the Rt. 52/TSP yard. 

 

Option 3a – Acquisition and Expansion of Well Field for Small Community Water Supply 

This sub-alternative option would involve NYSDOT acquiring and expanding the well 

field at the Town’s Fire Training Center located on Rt. 52 as a potential source of potable 

water. The Fire Training Center is located approximately 2,000 feet west of the affected 

properties and contains two wells and a water storage tank. These wells have reportedly 

been pumped at 30 gpm and 60 gpm; however, water quality testing has not been 

conducted. NYSDOT, in cooperation with the Town of East Fishkill, identified the Fire 

Training Center as a potential source for a new public water supply based on the 

proximity to the affected properties, existing wells at the site and the site’s infrastructure.  

 

There are two options using this potential source:  

1. NYSDOT creates a small community water supply serving only the seven 

affected properties; or 
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2. NYSDOT forms a partnership with the Town to create a new water district.  

 

For the purposes of this assessment, it has been assumed that a “typical” residence in 

the East Fishkill utilizes an average of 300 gallons of potable water per day (gpd).  The 

Maximum Daily Demand (MDD) is estimated by applying a factor of two (2) to the 

average daily demand; therefore, it has been estimated that the MDD of each residence 

is 600 gpd.   A conservative estimate of 4,200 gpd has been used for public water supply 

capacity of the system for the seven properties. This estimate is adequate for daily 

domestic demand; however, it does not take into account a reserve volume of water to 

be maintained in storage in the event of a major fire or other emergency requiring large 

quantities of water. A peak instantaneous demand has been estimated at 50 gpm.  

 

This option also includes discontinuing salt storage operations at the Rt. 52/TSP yard. 

 

3.3.1 Regulatory Requirements 
Regulatory requirements are outlined below and are presented in Appendices F 

through H of this report. 

 

NYSDEC:  

• Water Supply Application (Section 601.1- 601.8) 

• Water Withdrawal Permit as per Art.15, Title 15, Environmental Law, 

Implementing Regulations 6NYCRR, Part 601 Requires the submittal of 

(if 100,000 gpm or more are withdrawn): 

 (1) Joint Application 

 (2) Water Withdrawal Application Supplement Form WW-1 

 (3) Water Conservation Program Form 

 [All supporting documentation: maps, engineering reports, plans, 

specification etc are required to be submitted] 

• SEQRA (Environmental Impact Assessment) 

• SPDES (State Pollution Discharge Elimination System, if discharge limits 

are exceeded) 

NYSDOH and DCDOH: 

• Application For Approval of Plans for Public Water Supply Improvements  
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(All plans, specifications and engineering reports to be included) 

• Regulations to be followed: 

Subpart 5 of the New York State Sanitary Code: Drinking Water Supplies 

Subpart 5.-1 - Public Water Systems 

 Appendix A Recommended Standards for Water Works 

 Appendix B Standards for Water Wells 

Appendix D Special Requirements for Wells Serving Public Water 

Systems 

Subpart 5-4  Classification and Certification of Community and  Non-

transient Non-community Water System Operators 

 

NYS Comptroller:  Involvement only if the annual cost to residents (debt service 

and O&M) exceeds a threshold value of $696 per year. 

 

Town of East Fishkill:   

• Town Code Chapter 186-Water 

• An agreement with the Town and NYSDOH is also required 

 
3.3.2 Schedule 
The estimated time frame for connection to an existing municipal water supply 

distribution system is 2-3 years. This schedule includes time allocated for 

developing an agreement between the State and Town, project design, 

regulatory permitting needs, bid phase, and construction phase.  

 

3.3.3 Estimated Cost 
The Town of East Fishkill provided NYSDOT with cost estimates for the available 

public water sources listed above and are presented in the following table (Table 

2). Estimates were based on the assumption of an 8-inch water main for all 

districts.  
 

Table  2. Estimated Costs for Transmission Main from Existing Town Water Districts 
Supply Source Estimated Cost 

Four Corners (CG&E – Carpenter) $3,800,000 

Four Corners (Phillips – Route 216) $3,600,000 
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       Source: Town of East Fishkill, January 2013 

 

A more precise estimate would be available after detailed engineering plans are 

drawn and the contract is placed out for bid.  Typically, the bid price is that of the 

lowest bidder.  However, there is usually a 10 to 20% contingency estimate 

assumed with projects such as this.  Water main construction bids contain per 

unit items, such as water main offsets or the addition of select fill, where the total 

actual per unit costs can only be determined as the water mains are being 

constructed.  Additionally, there may be unforeseen construction problems, such 

as the removal or cutting through of large boulders that are additional costs that 

the contractor may be entitled to recover as per the contract.  In some instances 

a contract could also come in below bid estimates.  However, the final cost can 

only be determined upon the completion of construction. 

 

Option 3a 

The following cost estimate is based on the acquisition and expansion of the well 

field the East Fishkill Fire Training property and the installation of a small 

community public water supply to provide potable water for the seven affected 

properties.  The cost estimate breakdown for this option is presented in the 

following table (Table 3). The estimated was based on the following 

specifications: 

 
 Tank size :   5,000 gallons 
 Well pump:   25 gpm 
 Watermain diameter:   4 inches 

 

Cannon Property $3,800,000 

Shenandoah (Townsend Road) $2,300,000 

Shenandoah (Rt. 52) $3,200,000 
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Table 3. Cost Estimate Breakdown for Option 3a 

Item Estimated Cost 
New well (drill and test)  $50,000
2,500 linear feet of CLDI watermain ($110/LF) $275,000
Gate Valves (4 @ 1,000) $4,000
Blow –offs (4) @  $4,000  each $16,000
3/4 –inch water services (7) at $1,100 $7,700
Treatment and storage tank $150,000
Equipment for building  $150,000
Purchase of property (with easements) $200,000
Engineering & Legal  $150,000
Contingency (20%)  $200,540
Total fixed cost  $1,203,240
Operator $20,000/Yr. X PA, 20 yrs, 5%) (12.4622) $250,000 
Utilities, Supplies & Maintenance $10,000yr x 12.4622 $125,000

Total 20 year net present cost: $1,578,240
Say: $1,600,000

 

This municipal system option would at a minimum require a Class C licensed 

part-time operator. The estimated annual cost for the part-time operator is 

$20,000.   

 

An additional cost estimate has been provided on the basis that this site would 

be used for a much larger municipal water supply district to include fire flow. Fire 

flow could only realistically be achieved by NYSDOT combining their efforts with 

the Town of East Fishkill to provided a municipal water district servicing many 

more customers than the seven affected properties so a system can be designed 

with the proper storage capacity, pumping capacity and water main size (a 6-inch 

diameter water main is the minimum size necessary to meet fire flow) to provide 

adequate fire protection (the Town of East Fishkill has a standard minimum main 

size of 8-inches in diameter). It would be reasonable to assume that a system 

which would meet the Town’s criteria would encompass a service area and the 

number of customers similar to their proposal for the Cannon property (discussed 

in Section 3.3).  Therefore, the assumption would be that the cost would be in the 

range of $3,800,000 to include fire flow for this option. 
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The task of creating a new water district needs specific planning to identify legal 

limits of the water district, documentation for the need for municipal water, 

pertinent financial information for residents, and all probable costs of design, 

permitting, construction, and annual operation and maintenance.  The design of 

any water distribution system must be sized according to the expected demand 

or it becomes very difficult operationally to deliver drinking water meeting the 

quality required by regulation and expected from the customers of the public 

water supply. All components of the water system, the pumping capacity (gpm), 

tank volume (gallons) and water main size (diameter and length which becomes 

a factor when delivering water over 2,000 feet away for a comparatively small 

number of customers) must all be integrated to coincide with the expected 

demand; otherwise, it becomes very difficult to maintain a chlorine residual 

needed to prevent bacterial contamination.  Too little flow through the watermain 

can also reduce water quality through the settling of particles (such as iron) and 

sediments that accumulate in the system. This could lead to impairment of the 

taste, smell and color of the water. 

 

 Acquisition/Expansion of Well Field/Small Community Water Supply: $ 1,600,000 
Partnership with Town for a New Municipal Water District with Fire Flow Option:  

             $ 3,800,000  

        

3.4  Cessation of Salt Storage at Rt. 52/TSP Yard   
 
In conjunction with implementing a long-term water supply solution, NYSDOT will 

discontinue storage and handling operations at the Rt. 52 yard in order to prevent further 

dissolved salt leaching into groundwater. Estimated costs incurred by the State for the 

termination of salt storage at the Rt. 52 yard (e.g. salt relocation, dome deconstruction) 

is $350,000.  

 
3.4.1 Rt. 52 Yard Remediation 
The technologies for removing salt from groundwater are very ineffective 

compared with those for removing other types of chemicals such as gasoline or 

volatile organic solvents.  Organic compounds can easily be separated from the 

groundwater collected and disposed of in relatively small volumes thus allowing 

the treated water to be recharged into the aquifer. Salt on the other hand, is an 
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ionic compound that is not easily separated from groundwater. The most 

economically viable reverse osmosis removal technologies usually can at best 

only desalinate 50 percent of the water it treats.  The remaining “rejected” water 

contains twice the concentration of the pretreated water and would have to be 

contained and disposed of at a NYSDEC-approved facility.   

 

 It may be more practicable to remove soils with high salt concentrations at the 

yard, if testing shows that there is a high enough volume of salt entrained in the 

soil.  This would only be determined after soil tests have been analyzed and the 

extent of soil to be removed has been delineated.    

 

At this time, the only practically remedial option is monitored natural attenuation 

(in combination with a chosen long-term potable drinking water solution).  

NYSDOT will continue to monitor the groundwater water quality at the yard to 

evaluate salt levels and the effectiveness of their continued effort to prevent salt 

from leaving the storage area and entering groundwater.   

 

3.4.2  Future Monitoring  
 In conjunction with monitoring existing wells at the yard, the placement of two or 

three additional monitoring wells on the periphery of the Rt. 52 yard site would be 

very useful to evaluating long term trends in the groundwater quality relative to 

the cessation of salt storage and handling at the site. It may be advantageous to 

have monitoring well clusters at various depths to assist in the evaluation. It is 

recommended that two shallow and one deep monitoring well be installed at the 

yard.  Monitoring could also aid in determining potential plume movement and its 

impact on future development in the area.  
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4.0 EVALUATION OF OPTIONS 
A summary of the advantages, limitations, costs and feasibility of each long-term option 

previously discussed is presented below.  A comparison table of the options is presented 

at the end of this section. 

Option 1 – Replacement of Private Wells/Compensation to Property Owners 

Installing replacement wells would be the preferred option for NYSDOT to pursue 

from a cost and time standpoint. This option could provide the affected properties 

with a drinking water well without elevated salt levels; however, it is unknown 

whether there will be adequate quality or quantity of water available and would 

require one well to be installed at a time before it can be certain of a successful 

outcome.  

Based upon the information presented, along with the data from reviewed local 

well completion reports, the option for installing replacement wells can only be 

reasonably evaluated by installing a well to aforementioned specifications, 

pumping it and testing the water quality.  

 

Option 2 – In-Home Treatment System 

The use of a whole-home RO water treatment system would be the next option to 

pursue if the installation of replacement wells does not turn out to be a viable 

option.  RO units have a proven performance record and can be installed in a 

relatively short timeframe. A major disadvantage of a RO system, however, is the 

large amount of rejected wastewater generated, which can be as much as 50 to 

90 percent of the incoming water. An RO system may require a second leaching 

system for the concentrated rejected water if discharged on-site.  The rejected 

water would contain high saturated levels of salt which, if discharged into an on-

site leaching system, could create a localized salt plume which could potentially 

affect nearby residents with shallower wells. Additionally, there is a space 

requirement for the RO unit and product water. Plumbing modifications may be 

required to properly install the RO system. 
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For optimal performance, an RO system, like all other home water treatment 

devices, requires regular maintenance and replacement of various parts. 

Unfortunately, it is difficult to know when to replace the various parts of an RO 

system. This is a major disadvantage of any home treatment system. A system's 

performance can only be determined by chemical testing. Comprehensive water 

analyses should be conducted on a yearly basis, with the inorganic analytes also 

collected from the raw water.  A six month raw and treated water sample for 

inorganic analytes should also be collected each year. These samples can also 

be used to assess if the salt concentrations are diminishing over time. 

Option 3 – Creation of a New Municipal Water District 
This option requires an agreement between NYSDOT and the Town of East 

Fishkill. It is not known at this time if an agreement between the two parties will 

be reached and what the costs would be for NYSDOT.  The timeframe for this 

option is estimated to be two to three years.  If it can be completed based upon 

mutual agreements with both parties, it would provide an overall solution not only 

for the seven affected properties, but also for any potential properties that could 

be impacted. 

The Town has stated that water supplies at the Cannon Property are not fully 

developed and there is uncertainty that water quality and/or quantity would be 

attainable. Furthermore, the Town indicated that they would prefer not to pursue 

the Shenandoah options since high sodium levels have been detected in water 

quality samples, and the water is purchased by the Town from the neighboring 

Town of Fishkill (the purchase rate for the water is twice that of the production 

cost the Town of East Fishkill has for their own systems). Upfront construction 

cost may be less expensive under the Shenandoah option; however, the overall 

per customer cost, including bond payments and operational costs, may be lower 

by choosing the Four Corners or Cannon Property alternative. 

 

This option allows for connecting potential future affected homes. To be 

successful, this option requires the participation of many additional properties in 

order to reduce the unit cost.  There are too many outstanding issues to be 

resolved to make a reliable recommendation; however, it would provide a very 

desirable outcome if it could be accomplished.  
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Option 3a  

This option offers all the benefits as stated above for providing municipal water. 

Prior to selecting this option, water quality of the wells at the Town Fire Training 

facility should be tested to ensure their potable use ability. Other issues 

regarding use of this site, such as water storage capacity needs, the need for 

additional well(s) etc., need to be determined prior to selecting this option.   

 
The following table (Table 4) summarizes each long-term option assessed as part of this 

study.  A flow chart of the recommended course of action is provided as Table 5.   
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Table 4. Comparison of Options  
Option* Advantages Disadvantages Estimated 

Capital Cost* 
Estimated  

O&M Costs 
Evaluation 
Summary 

1 Replacement Wells/ 
Lump Sum Compensation to 
Affected Property Owners 

-Lowest cost 
-Construction time relatively short 
-Limited regulatory oversight 
-O&M costs are equivalent to that of 

existing well operation 

-Uncertain if acceptable water quality and 
quantity is available 

-Assumes that by extending and grouting well 
casing acceptable water quality is available  

-Assumes salt levels will not increase in well 
over time 

 
$595,000 

 

 
None 

 
Feasible and most 
cost effective; 
quickest 
implementation 

2 RO Treatment System/ 
Lump Sum Compensation to 
Affected Property Owners 

- Second most cost effective option 
- Technology proven to be effective 
- Installation period relatively short 
- Could be used in conjunction with Option 

1 if replacement well shows insufficient 
yield or high salt levels  

- High O&M per unit 
-Can exacerbate onsite salt levels through 

discharge of rejected water to onsite septic 
system 

-Assumes sufficient space is available for 
system or else expense for added space 
would be required. 

 
 

$210,000 
(7 participants) 

 

 
 

$261,800 
(7 participants) 

 

 
 
 
Feasible 
 
 

3a Acquisition and Expansion of 
Well Field at Fire Training 
Property 

 
-Provides a potable water supply for the 

seven properties 
 

-Success in water supply quantity/quality is 
uncertain 

-Additional infrastructure and acquisition of 
land required 

-Long distance from the water source to only 
7 properties may present operational 
difficulties  

-Large storage capacity required if fire flow is 
needed  

-Extensive regulatory requirements for well 
development, construction and operation of 
system 

-Long time frame for completion 

 
$2,000,000 

(7 participants) 
 

 
$30,000/yr. 

 
Feasible 
 

 
-Potential for expansion of water district to 

other property owners 

 
$4,200,000 
(new water 

district) 

 
O&M costs 
included in 
Town’s 
estimate 

 
Feasible; 
Most expensive 
and longest 
implementation  

3 New Water District-  
Four Corners District 
(CG&E Easement - Carpenter) 

 
-Professionally managed with long-term 

certainty 
-Can provide fire flow 
-Potential for expansion of water district to 

other property owner 

 
-Requires agreement with Town of East 

Fishkill 
-Added costs may be necessary if 

obstructions are encountered 
-Long time frame for completion 

 
$4,200,000 

 
 
O&M costs 
included in 
Town’s 
estimate 
 

 
 
Feasible; 
Most expensive 
and longest 
implementation  

New Water District-  
Four Corners District 
(Phillips – Route 216) 

 
$4,000,000 

New Water District-  
Cannon Property 

 
$4,200,000 

 
New Water District-  
Shenandoah District  
(Townsend Road) 

-Professionally managed with long-term 
certainty 

-Can provide fire flow 
-Potential for expansion of water district to 

other property owners 

-Requires agreement with Town of East 
Fishkill 

- Water reported with high sodium levels 
-Added costs may be necessary if 

obstructions are encountered during 
construction 

-Long time frame for completion 

 
$2,600,000 

 
O&M costs 
included in 
Town’s 
estimate 

 
Not Feasible due 
to water quality 
concerns 

 
New Water District- 
Shenandoah District  
(Rt. 52) 

-Professionally managed with long-term 
certainty 

-Can provide fire flow 
-Potential for expansion of water district to 

other property owners 

-Requires agreement with Town of East 
Fishkill 

- Water reported with high sodium levels 
-Added costs may be necessary if 

obstructions are encountered 
-Long time frame for completion 

 
$3,500,000 

 
O&M costs 
included in 
Town’s 
estimate 

 
Not Feasible due 
to water quality 
concerns 

* All options include the cessation of salt storage activities at the Rt. 52 NYSDOT yard, estimated at $350,000 
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Table 5. Flow Chart of Recommended Course of Action 
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