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ABBREVIATIONS 

ADD  Average daily demand 
 
BMP  Best Management Practice 
 
C  Celsius 
CCI  Construction Cost Index (ENR) 
cfs  Cubic feet per second 
CT  concentration x time 
 
DBP  Disinfection byproducts 
DEC  New York State Department of Environmental Conservation 
DO  Dissolved oxygen 
DOC  Dissolved organic carbon 
DOH  New York State Department of Health 
DOT  New York State Department of Transportation 
DWSRF  Drinking Water State Revolving Fund 
 
ECL  Environmental Conservation Law 
EDU  Equivalent Dwelling Unit 
EFC  New York State Environmental Facilities Corporation 
ENR  Engineering News-Record 
EPA  United States Environmental Protection Agency 
 
F  Fahrenheit 
fps  Feet per second 
 
gpd  Gallons per day 
GML  General Municipal Law 
gpm  Gallons per minute 
 
HAA  Haloacetic acid 
HAB  Harmful algal bloom 
HGL  Hydraulic Grade Line 
hp  Horsepower 
HPGN  High Precision Geodetic Network (1998) 
 
IUP  Intended Use Plan 
ISO  Insurance Services Office 
 
LF  linear feet 
 
MCL  Maximum contaminant level 
MC-LR  Microcystin-LR 
MHI  Median Household Income 
MGD  Million gallons per day 
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NAD83  North American Datum (1983) 
NAVD88 North American Vertical Datum (1988) 
NPSHa  Net positive suction head available 
NPSHr  Net positive suction head required 
NYSOPRHP New York State Office of Parks, Recreation, and Historic Preservation 
 
OMB  Office of Management and Budget 
 
PAC  Powdered activated carbon 
PACl  Polyaluminum chloride 
PHD  Peak hourly demand 
PER  Preliminary Engineering Report 
ppm  parts per million 
psig  Pounds per square inch (gauge) 
 
Q  Volumetric flow rate (gpm, MGD) 
 
SEQR  State Environmental Quality Review 
SPDES  State Pollutant Discharge Elimination System 
SUVA  Specific ultraviolet absorbance 
SWPPP  Storm Water Pollution Prevention Plan 
 
TDH  Total dynamic head 
THM  Trihalomethane 
TOC  Total organic carbon 
 
USACE  United States Army Corps of Engineers 
USFWS  United States Fish and Wildlife Service 
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The scope of services also includes: 

1. Kick-off and scoping meeting 

2. Archeological services 

3. Environmental services 

4. Preliminary design services 

a. Existing conditions 

b. Proposed future flow estimates 

c. Proposed improvements 

d. Permitting requirements 

e. Opinions of capital and operations/maintenance costs 

f. Funding summary 

g. Anticipated schedule  
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The USFWS Information for Planning and Consultation (IPaC) website reported no 
federally threatened or endangered species within the project area.  The ERM reported 
no state threatened, endangered, species of special concern, or significant natural 
communities for the project area.  A copy of the IPaC report can be found in Appendix C. 

2.1.5. Floodplain Considerations 

A portion of the new water transmission main is located within the FEMA-mapped 100-
year floodplain (Zone A) of Hartshorn Brook along State Route 29. Additionally, a 
portion of the new water transmission main is located within the FEMA-mapped 100-
year floodplain (Zone AE) and designated floodway of the Batten Kill on State Route 29.  
The FEMA Flood Insurance Rate Maps (FIRMs) for the area are provided in Figure 2-4. 

2.1.6. Agricultural Districts 

The project area is not located within the vicinity of any properties that are part of 
Washington County Agricultural Districts.  Additionally, no active agricultural land is 
noted adjacent to the proposed water main.  Figure 2-5 shows the location of 
agricultural districts in relation to the project area. 

2.1.7. Cultural and Historical Resources 

A preliminary screening through the New York State Historic Preservation Office (SHPO) 
Cultural Resource Information System (CRIS) indicated that a portion of the project area 
is within archaeologically sensitive areas.  Additionally, four (4) eligible National Register 
Building Listings are located along the proposed new water main on State Route 29. 
Project information was submitted to SHPO on May 26, 2021.  Correspondence with 
SHPO is an ongoing process.  Appropriate actions will be taken to fulfill the requests 
from SHPO to ensure that the proposed project will not result in an adverse impact on 
historic properties, including archaeological and/or historic resources. 

2.2. Ownership and Service Area 

2.2.1. Ownership 

The Town of Greenwich does not currently have a public water facility.  

2.2.2. Population Trends and Projected Growth 

Census data indicates that the Town of Greenwich saw an increase (1.0%) in population 
between 2000 and 2010, and a decrease (-2.4%) in population between 2010 and 2019, 
summarized in Table 2-1.  However, the Town is going to see significant growth within 
the next 30 years. 20% growth was assumed from now (2021) to 2051. The estimated 
population in 2051 is 5,786.  
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Table 2-1:  Town Population Trends 

Municipality 
2000 

Population 
2010 

Population 
2019 

Population 
30-Year Projected 

Growth (2051) 

(T) Greenwich 
 

4,896 
 

4,941 
1.0% 

4,822 
-2.4% 

5,786 
20% 

 

2.2.3. Community Engagement 
Community engagement will be a project priority.  The Town will host public 
information meetings to deliver information throughout the project and provide an 
opportunity for resident feedback.  
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Once the new system is constructed, tested, chlorinated, and placed in service, the 
project area residents will be able to connect to their curb stop, noting that vacant 
parcels will not receive a service.  Residents will be responsible for the one-time costs of 
3/4-inch service installation on private property, connection to their household 
plumbing system, and abandonment of their private well in accordance with NYSDOH 
requirements.  

A new 183,000 gallon (178,000 gallon operating capacity) water storage tank and 125 
gpm pump station will be constructed.  The pump is designed to provide 66 feet of head 
at 125 gpm.  Tank and pump sizing calculations are shown in Appendix E and F, 
respectively.  

4.2.2. Land Requirements 
Two (2) areas were evaluated for the proposed tank site.  They are illustrated with base 
elevations on Figure 4-1. The Town would need to acquire land for the tank installation 
for either of the areas.  
 
Potential tank site 1 would need to acquire land from the Martins Good of South 
Burlington that owns the Hannaford on the property.  Potential tank site 2 would need 
to acquire land from a private landowner.  

4.2.3. Schedule and Constructability 
Construction of this alternative can be accomplished off-line while the existing facility 
remains in operation.  This approach reduces the risk to public health and water 
interruption during construction.  The anticipated project schedule is as follows: 
 
Funding submission: Summer 2021 
Funding awarded: Winter 2021 
Design: Winter/Spring 2022 
Award bids: Winter 2022 
Construction start: Spring 2023 
Construction completion: Spring 2024 

4.2.4. Project Capital Cost 
The estimated project capital cost for Alternative 1 would be $6,910,000.  Appendix G 
contains a detailed estimate.  Contingency budget, engineering, legal, and 
administrative fees, and inflation costs were considered to determine the cost of 
constructing this project in 2023. 
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4.3. Alternative 2:  Town installs new well, treatment facility, and tank 

This alternative proposes the installation of a new Town owned well and treatment facility.  The 
installation of approximately 15,800 linear feet of 8-inch diameter water main along NYS Routes 
29 & 40 in the Town. The new water main will generally be placed within the road right-of-way, 
off the shoulder. A 183,000 gallon (178,000 gallon operating capacity) water storage tank is 
proposed as well. Alternative 2 is illustrated in Figure 4-3. 

4.3.1. System Overview 

Distribution System 

The proposed distribution system will include the following public infrastructure: 

- Approximately 15,800 linear feet of 8-inch diameter DIP water main; 
- Twenty seven (27) hydrants spaced no more than 600 feet apart; 
- Twenty (20) mainline valves spaced no more than 800 feet apart; 
- Approximately 114 long and short side service laterals extended to the highway 

right-of-way or easement boundary, comprised of 3/4-inch type K copper pipe and 
curb stop and box; 

- 183,000 gallon (178,000 gallon operating capacity) water storage tank and 
associated valves and piping; 

- New Town owned well site with treatment facility. 

Once the new system is constructed, tested, chlorinated, and placed in service, the 
project area residents will be able to connect to their curb stop, noting that vacant 
parcels will not receive a service. Residents will be responsible for the one-time costs of 
3/4-inch service installation on private property, connection to their household 
plumbing system, and abandonment of their private well in accordance with NYSDOH 
requirements.  

The Town would need to drill a new well and install a small treatment facility.  Seven (7) 
potential well sites were identified in the Town.  They are shown on Figure 4-2.  A more 
detailed analyses should be conducted to gain more information on each area.  An 
analyses of environmental databases to determine if petroleum or chemical spills have  

been reported to regulators, soil survey data, existing well database review, discussions 
with Town officials on potential contaminant sources, and review of past hydrogeologic 
studies is recommended as part of any future analysis.    

A new 183,000 gallon (178,000 gallon operating capacity) water storage tank would also 
be constructed.  Tank sizing calculations are shown in Appendix E. 

4.3.2. Land Requirements 

Seven (7) areas were identified for a potential well site and treatment facility for the 
Town.  They are illustrated on Figure 4-2.  Potential sites D and E were selected as the 
best sites because of their location in the Town.  Land would need to be acquired by the 
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Town from private landowners for these locations.  Further analyses also would need to 
be done to determine how suitable each location is for a new well and treatment 
facility.  

Two (2) areas were evaluated for the proposed tank site.  They are illustrated with base 
elevations on Figure 4-3.  The Town would need to acquire land for the tank installation 
for any of the areas.  

Potential tank site 1 would need to acquire land from the Martins Good of South 
Burlington that owns the Hannaford on the property.  Potential tank site 2 would need 
to acquire land from a private landowner.  

4.3.3. Schedule and Constructability 
Construction of this alternative can be accomplished off-line until everything is 
completed as the residents are currently connected to private wells.  This approach 
reduces the risk to public health and water interruption during construction.  The 
anticipated project schedule is as follows: 
 
Funding submission: Summer 2021 
Funding awarded: Winter 2022 
Design: Winter/Spring 2022 
Award bids: Winter 2022 
Construction start: Spring 2023 
Construction completion: Spring 2024 

4.3.4. Project Capital Cost  
The estimated project capital cost for Alternative 2 would be $8,400,000.  Appendix G 
contains a detailed estimate.  Contingency budget, engineering, legal, and 
administrative fees, and inflation costs were considered to determine the cost of 
constructing this project in 2023. 
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4.4. Alternative 3:  Town installs new well, treatment facility, and tank and connects to 
Village of Greenwich water system with booster pump station for backup water 
supply 

This alternative proposes the installation of a new Town owned well and treatment facility as 
well as the installation of approximately 15,800 linear feet of 8-inch diameter water main along 
NYS Routes 29 & 40 in the Town.  The new water main will generally be placed within the road 
right-of-way, off the shoulder.  This main would have an emergency connection to the existing 
8-inch DIP Village water main and a 125 gpm booster pump station near the intersection of NYS 
Route 29 & Lincoln Avenue.  A 183,000 gallon (178,000 gallon operating capacity) water storage 
tank is proposed.  Alternative 3 is illustrated in Figure 4-4. 

4.4.1. System Overview 

Distribution System 
The proposed distribution system will include the following public infrastructure: 

- Approximately 15,800 linear feet of 8-inch diameter DIP water main; 
- Twenty seven (27) hydrants spaced no more than 600 feet apart; 
- Twenty (20) mainline valves spaced no more than 800 feet apart; 
- Approximately 114 long and short side service laterals extended to the highway 

right-of-way or easement boundary, comprised of 3/4-inch type K copper pipe and 
curb stop and box; 

- 183,000 gallon (178,000 gallon operating capacity) water storage tank and 
associated valves and piping; 

- New Town owned well site with treatment facility. 
- Emergency connection to the existing 8-inch Village water main and 125 gpm 

booster pump station. 
Once the new system is constructed, tested, chlorinated, and placed in service, the 
project area residents will be able to connect to their curb stop, noting that vacant 
parcels will not receive a service.  Residents will be responsible for the one-time costs of 
3/4-inch service installation on private property, connection to their household 
plumbing system, and abandonment of their private well in accordance with NYSDOH 
requirements.  

The Town would need to drill a new well and install a small treatment facility.  Seven (7) 
potential well sites were identified in the Town.  They are shown on Figure 4-2.  A more 
detailed analyses should be conducted to gain more information on each area.  An 
analyses of environmental databases to determine if petroleum or chemical spills have 
been reported to regulators, soil survey data, existing well database review, discussions 
with Town officials on potential contaminant sources, and review of past hydrogeologic 
studies.    

A new 183,000 gallon (178,000 gallon operating capacity) water storage tank would also 
be constructed.  The pump is designed to provide 66 feet of head at 125 gpm and would 
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be used for an emergency connection to the Village only.  Tank and pump sizing 
calculations are shown in Appendix E and F, respectively.  

4.4.2. Land Requirements 

Seven (7) areas were identified for a potential well site and treatment facility for the 
Town.  They are illustrated on Figure 4-2.  Land would need to be acquired by the Town 
from private landowners for all the locations.  Further analyses also would need to be 
done to determine how suitable each location is for a new well and treatment facility.  

Two (2) areas were evaluated for the proposed tank site.  They are illustrated with base 
elevations on Figure 4-4.  The Town would need to acquire land for the tank installation 
for any of the areas.  

Potential tank site 1 would need to acquire land from the Martins Good of South 
Burlington that owns the Hannaford on the property.  Potential tank site 2 would need 
to acquire land from a private landowner.  

4.4.3. Schedule and Constructability 
Construction of this alternative can be accomplished off-line until everything is 
completed as the residents are currently connected to private wells.  This approach 
reduces the risk to public health and water interruption during construction.  The 
anticipated project schedule is as follows: 
 
Funding submission: Summer 2021 
Funding awarded: Winter 2022 
Design: Winter/Spring 2022 
Award bids: Winter 2022 
Construction start: Spring 2023 
Construction completion: Spring 2024 

4.4.4. Project Capital Cost  
The estimated project capital cost for Alternative 3 would be $8,920,000.  Appendix G 
contains a detailed estimate.  Contingency budget, engineering, legal, and 
administrative fees, and inflation costs were considered to determine the cost of 
constructing this project in 2023. 
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5.2.2. Permit Issues 

Disturbances to the bed or banks of state-protected streams would likely require an 
Article 15 permit from the NYSDEC.  Temporary or permanent disturbances to federally 
regulated wetlands or waterbodies would require a Section 404 permit from the USACE 
and associated Section 401 Water Quality Certification from the NYSDEC. 

5.2.3. Wetlands 

No NYSDEC Wetlands are mapped within 100 feet of the project area.  Several wetlands 
mapped by the USFWS NWI are located throughout the project area.  Hartshorn Brook 
and two (2) tributaries of Batten Kill intersect the proposed sewer main in multiple 
locations.  Hartshorn Brook intersects the water main along State Route 29 and the two 
(2) tributaries of Batten Kill intersect the water main along State Route 40.  Hartshorn 
Brook is a Class C stream with C(T) standards, and the two (2) tributaries of Batten Kill 
are Class C streams with C standards.  Mapped waterbodies with A, B, or C(T) standards 
are protected by NYSDEC under Article 15 of the Environmental Conservation Law.  All 
three (3) streams intersecting the water main drain in to the Batten Kill which ultimately 
drains into the Hudson River, a navigable waterway regulated by the U.S. Army Corps of 
Engineers (USACE) under Section 10 of the Rivers and Harbors Act.  Due to this direct 
connection, all three (3) streams within the project area are likely regulated by the 
USACE under Section 404 of the Clean Water Act as Waters of the United States.  
Wetlands and surface waters would be delineated during project design to accurately 
identify their boundaries within the project area. 

5.2.4. Cultural and Historic Resources 

The project area is partially within an archaeologically sensitive area mapped by SHPO. 
Additionally, four (4) eligible National Register Building Listings are located along the 
proposed new water main on State Route 29.  Project information was submitted to 
SHPO on May 26, 2021.  Correspondence with SHPO is an ongoing process.  Appropriate 
actions will be taken to fulfill the requests from SHPO to ensure that the proposed 
project will not result in an adverse impact on historic properties, including 
archaeological and/or historic resources. 

5.2.5. Threatened and Endangered Species 

According to the USFWS IPaC database, the project area is not within the range of any 
federally listed threatened or endangered species.  The NYSDEC ERM reported that the 
project area is not within the vicinity of any state-listed endangered or threatened 
species, species of special concern, or any significant natural communities 
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6.0 RECOMMENDED AND SELECTED ALTERNATIVES 

6.1. Basis of Selection 

6.1.1. Water District No. 1 Evaluation 

Of the four (4) potential options that were evaluated to create a water district in the 
Town of Greenwich, Alternative 1 is the most economical solution that fully meets 
project goals and is therefore recommended.  While this alternative requires an 
agreement and cooperation from the Village, it provides the Town with the least 
involvement in their new system while still providing water to their residents.  This is 
also the lowest cost alternative.    

6.2. Opinion of Probable Cost 
The estimated project cost (in 2023 dollars) for the recommended alternative is $6,910,000. 
Appendix G shows a more detailed cost estimate breakdown. Figure 4-1 includes a map of the 
recommended alternative. 
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7.2.1. NYSEFC Drinking Water State Revolving Fund (DWSRF) Program 
The recommended CIP meets the eligibility criteria for the DWSRF program.  Based on 
the scoring criteria listed in the 2021 Intended Use Plan, the project is estimated to 
receive DWSRF score of 65 points, which is below the 2021 subsidized interest rate 
funding line. It is anticipated that the project would likely not receive 0% hardship 
financing.  A preliminary scoring estimate is attached as Appendix P. The Town is eligible 
for a DWSRF loan at market loan rate. 

7.2.2. USDA Rural Development (RD) Water and Environmental Program (WEP) 
The proposed project meets the eligibility criteria for the USDA RD WEP program and 
based on the 2010 MHI should qualify for a 38 year loan with an intermediate category 
interest rate (currently 1.125%). 

7.2.3. WIIA Grant 
The project is eligible to apply for a WIIA grant through EFC.  Based on the scope of the 
project, it may be eligible to receive up to 60% or $3,000,000 grant through WIIA. The 
maximum combined amount that can be awarded between the DWSRF and WIIA 
programs is $3,000,000. 

7.3. Annual User Costs 
Table 7-2 summarizes the funding scenarios for the Town and the estimated annual cost per 
EDU.  Scenario 1 includes both an EFC market rate loan and $3M WIIA grant, which is the best 
funding scenarios as it results in the lowest first year user cost. It is recommended that the Town 
pursue all grants and finance options to complete the project for the lowest cost per user.  
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Table 7-2:  Annual Cost Summary-No Financing 

 Funding Scenario 

 

EFC Market 
Rate Loan + 
WIIA Grant 

EFC Market Rate 
Loan, No Grant 

RD Intermediate 
Rate Loan + RD 
Grant 

RD 
Intermediate 
Rate Loan, No 
Grant 

Project Capital 
Cost  $    6,910,000   $    6,910,000   $      6,910,000   $    6,910,000  
Maximum Grant 
Funding  $    3,000,000   $                  -     $      1,000,000   $                  -    
Net Project cost to 
be Financed   $    3,910,000   $    6,910,000   $      5,910,000   $    6,910,000  
Loan Term 30 30 38 38 
Interest Rate 3.50% 3.50% 1.125% 1.125% 
Annualized Project 
Cost  $  134,895.00   $ 238,395.00   $    199,462.50   $ 233,212.50  
Number of EDUs 313 313 313 313 
Total First Year 
User Cost per EDU  $          430.97   $         761.65   $           637.26   $         745.09  
Quarterly First 
Year User Cost per 
EDU  $          107.74   $         190.41   $           159.32   $         186.27  
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Figure 1-1 
Project Location Map 

  



Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN,
and the GIS User Community
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Figure 2-1 
Proposed Water Main 
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Figure 2-2 
Topographic Project Location Map 
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Figure 2-3 
Mapped Wetlands and Surface Waters 
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Figure 2-4 
FEMA Firm Panels 

  







 

 

Figure 2-5 
Agricultural Districts 
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Figure 4-1 
Alternative 1 
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Figure 4-2 
Potential Town Well Sites 
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Figure 4-3 
Alternative 2 
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Alternative 3 
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