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1 Introduction 

The Applicant, Toll Brothers, Inc., is proposing to develop a 145.30 acres of a 149.35 acre parcel 
located at All Angels Hill Road (CR 94) in the Town of Wappinger, New York.  “The “Hilltop 
Village at Wappinger” is a 225 unit age restricted residential development located in the Town of 
Wappinger.  The residential development consists of 132 single family homes, 93 townhomes, and a 
club house with recreational facilities (e.g., swimming pool and tennis court).  The site is identified 
on the Town of Wappinger Tax Map as Tax Number 6257-02-630770.   
 
The Dutchess County Department of Health (DCDOH) in conjunction with the Town Engineer 
(Morris Associates) and CAMO Pollution Control, Inc. (water operator) will be responsible for the 
review and approval of the water distribution system, since the project is located Dutchess County 
and will connect to the Town of Wappinger sanitary water system. 
 
The proposed water distribution system will conform to the requirements defined in 10 NYCRR 
Subpart 5-1 of the New York State Sanitary Code, which references the design standards in the Great 
Lakes - Upper Mississippi River Board of State Public Health and Environmental Managers Recommended 
Standards for Water Works, 2007 (also known as Ten States Standards for Water).  The proposed water 
service will also conform to the requirements of the DCDOH Water and Wastewater Systems Design and 
Construction Standards, effective version and the National Fire Protection Association (NFPA) 
standards for fire protection and Town of Wappinger Water Department requirements. 
 

2 Site Description 

The parcel is located on All Angels Hill Road (CR 94) in the Town of Wappinger, Dutchess County, 
New York (see Figure 1).  This parcel is bounded by All Angels Hill Road (CR 94) to the east, a 
commercial property to the north, and residential properties to the north, south, and west.      
 
The site is currently undeveloped with the exception of a commercial paved driveway, which 
provides access to the adjacent Flavormatic business.  The ground cover consists of a paved 
driveway, woods, and grass.  The site varies in elevation from 256 feet, at the lowest elevation in the 
northwestern corner of the property, to 398 feet, at the highest elevation on a knoll in the middle of 
the site. 
 

3 Projected Water Demands 

3.1 Domestic Water Demand 

The proposed residential development will require water service for both domestic and fire 
protection purposes.  The Town of Wappinger has specific average daily flow rates for the single 
family homes and the townhomes, which will be used in lieu of the NYSDEC unit flow rates.  The 
anticipated water demand for the club house will be determined by using the unit flow rates in the 
New York State Department of Environmental Conservation (NYSDEC) Design Standards for 
Wastewater Treatment Works, 1988.  The anticipated water demand from each of the uses on the site is 
summarized in Table 1 below.  
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Table 1: Anticipated Domestic Water Demand 

Use Type Size Unit 
Flow Rate per 

Unit (gpd) 
 Wastewater 

Generation (gpd) 

Single Family Homes 132 homes 320(1) 42,240 
Townhomes 93 homes 200(2) 18,600 
Club House 3,762 Sq. ft. 0.08(3) 301 
Swimming Pool (1,071 sf)(4) 71 swimmers 10(5) 710 

Total 61,851 
(1) The average daily use for a single family home with no more than four-bedrooms per residential unit in 

accordance with the Town of Wappinger’s practices (Chapter 236-6 of the Town Code). 
(2) The average daily use for a two-bedroom apartment/unit in accordance with the Town of Wappinger’s 

practices (Chapter 236-6 of the Town Code). 
(3) Water saving plumbing fixtures will be used and the NYSDEC Design Standards for Wastewater Treatment 

Works permits a 20 percent reduction in the hydraulic loading rate.  The values shown have already been 
reduced by 20 percent. 

(4) Number of swimmers/bathers is estimated on the basis of 15 sf of pool water surface area per patron as 
recommended in NYS Sanitary Code Subpart 6-1. 

(5) NYSDEC Design Standards for Wastewater Treatment Works hydraulic loading rate without water saving 
plumbing fixture reduction. 

 
3.2 Fire Suppression Needs 

The residential development is in the Town of Wappinger New Hackensack Fire District.  A 
network of fire hydrants will be provided within the development to provide fire suppression needs.  
The fire hydrants will also be used for water line flushing, when necessary.   
 
The Insurance Services Office (ISO) formula will be used to determine the fire flow requirements 
for the proposed buildings.  ISO uses the following formula to determine the Needed Fire Flow 
(NFFi): 
 

NFFi=(Ci)(Oi)(1.0+(X+P)i) 
 
Where: 

NFFi = needed fire flow (gpm) 
Ci = construction factor, where C=18(F)(Ai)

0.5 

F = construction class   
Ai = effective area 
Oi = occupancy factor 
Xi = exposure factor 
Pi = factor for communication between buildings 

 
The needed fire flows used by ISO for one- and multi-family dwellings not exceeding two stories in 
height is summarized in Table 2 below.  
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Table 2: ISO Needed Fire Flow for Residential Dwellings 
Distance Between 

Buildings 
Needed Fire Flow 

(gpm) 

More than 100’ 500 
31-100’ 750 
11-30’ 1,000 

10’ or less 1,500 
 
Using Table 2 and the various separation distances between the buildings, needed fire flow ranges 
were determined for the single family homes and townhomes.  The needed fire flow range for the 
single family homes is 750 to 1,000 gpm and for the townhomes is 750 to 1,500 gpm.  For design 
purposes, the required fire flow is: 
 
 Single Family Homes = 1,000 gpm. 
 Townhomes = 1,500 gpm. 
 
Using the needed fire flow formula, the needed fire flow for the club house was determined to be: 
 
 NFFi = (18 x 1.0 x 3,7620.5)x(0.85)x(1.0+(0+0)) = 938 gpm 
  
Rounded to the nearest 250 gpm, the needed fire flow for the community center is 1,000 gpm. 
 

4 Proposed Water Source 

The proposed project is located in the United Wappinger Water District (UWWD).  The project will 
require water service for both domestic and fire protection purposes.  The project is proposed to 
connect to the existing Town water system at two (2) locations to meet both requirements.  The 
proposed water main will connect to the existing water line tee in the Shamrock Hills subdivision to 
the west and the existing water line located beneath Rich Drive to the east.  The proposed water 
distribution system will be designed to serve all of the residential homes and community center.  
Water service from the main to each of the residential homes and community center building will be 
provided through individual service line connections.   
 
The proposed project is in the New Hackensack Fire District. Based upon a discussion with Rick 
Anderson of this facility, New Hackensack Fire District owns the following pieces of Fire 
Apparatus: 

 Three Class A Pumpers which all have 1,500 gallons per minute (gpm) pumps and 1,000 
gallons water tanks.  

 One Water Tankers with 2,000 gallons of water and 350 gpm pumps on each.  
 One Heavy Duty Rescue Truck. 
 Two Utility Trucks with a 150 gallon water tank and a 150 pounds per square inch (psi) 

pump.  
 Three four-wheel drive trucks. 
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Based upon a discussion with Rick Anderson, the New Hackensack Fire District would have no 
difficulty providing fire protection to the proposed development.  In addition, hydrants will also be 
provided throughout the development for fire protection.  
 

5 Proposed Water Distribution System 

5.1 Design and Layout 

The proposed water distribution system will be designed to serve all of the residential homes and 
community center.  The water main will be an 8-inch Class 52, cement-lined ductile iron pipe 
complying with the American Water Works Association (AWWA) Standards C151 and C104.  The 
water main will generally be in or along roadways or parking areas.  A ten foot horizontal separation 
distance and an 18-inch vertical separation distance will be provided between sanitary sewer and 
stormwater lines.  All water distribution and service lines will be installed at a minimum of five feet 
below finished grade to provide for frost protection. 
 
Water service from the main to each of the single family homes, townhomes, and club house 
building will be provided through individual service lines.  The service lines for the single family 
homes and townhomes will be ¾ to 1 inch Type K copper or HDPE SDR-9 with a corporation 
stop at the main and a curb stop near the pavement line.  The water service and fire suppression 
lines for the community center will be a 1-½ inch Type K copper or HDPE SDR-9 and 6-inch Class 
52 cement-lined ductile iron pipe, respectively, with valves placed near the pavement line. 
 
Isolation valves will be placed at not more than 800-foot intervals along the water mains.  Hydrant 
spacing will be dependent on the final site design; however, hydrant spacing will be between 350 and 
600-feet.  Placement and spacing of the hydrants will be in accordance with ISO standards and Ten 
States Standards for Water. 
 
5.2 Analysis 

The hydrant pressures at Rich Drive and at the easement between Shamrock Hills Drive and 
Maxwell Place were provided by the Town Engineer and CAMO Pollution Control, Inc.  The 
hydrant pressure at Rich Drive was 83 psi.  The hydrant pressure at the easement between Shamrock 
Hills Drive and Maxwell Place is 46 psi (see Appendix A). 
 
The proposed water distribution system “floats” off of the storage tank located off of Cider Mill 
Loop Road (see Figure 2) in the western portion of the Town of Wappinger.  According to the 
“Engineer’s Report Water Supply System Shamrock Hills Subdivision” prepared by Povall 
Engineering, PLLC last revised February 22, 2006 and approved by the DCDOH on August 16, 
2006, the atmospheric tank is located at an isolated high point with an overflow elevation of 
approximately 470 and a normal minimum working elevation of 464 as reported by the Town 
Engineer and CAMO Pollution Control, Inc. (Town Water System Operator).  The tank is located 
approximately 4,750 feet from the proposed Rich Drive connection and approximately 12,050 feet 
from the tee connection in the ROW off of Shamrock Hills Drive. 
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The static pressure for each of the units was analyzed when the water elevation within the storage 
tanks at the overflow level and at the normal minimum working level.  Given the existing 
configuration of the water distribution system and the fact that the water distribution system will be 
looped within the proposed development, pressure losses due to friction (flow conditions) are 
assumed to be minimal and not significant.  Therefore, the system pressures were analyzed for the 
static condition.   
 
The highest static pressure will occur at the lowest proposed home elevation (S107) with the water 
elevation within the storage tanks at the overflow: 
 

S107 FFE = 315.1 
Atmospheric or 0 psi = water elevation at 470 at the tank overflow 
 

hs = hb – ha = 470 – 315.1 = 155 ft elevation change 
Pstatic = 155 ft x 62.4 lb/ft3 x (1 sf/144 in2) = 67 psi. 

 
The normal lowest static pressure will occur at the proposed townhomes T51 and T52 with the 
water elevation within the storage tank at the normal minimum working level: 

  
T51 and T52 FFE = 383.2 
Atmospheric or 0 psi = water elevation at 464 at the tank overflow 
 

hs = hb – ha = 464 – 383.2 = 81 ft elevation change 
Pstatic = 81 ft x 62.4 lb/ft3 x (1 sf/144 in2) = 35 psi. 

 
According to Section 8.2.1 “Pressure” of the Ten States Standards for Water Works, all water mains, 
including those not designed to provide fire protection, shall be sized after a hydraulic analysis based 
on flow demands and pressure requirements.  The system shall be designed to maintain a minimum 
pressure of 20 psi at ground level at all points in the distribution system under all conditions of flow.   
 
The normal working pressure ranges from 35 to 67 psi.  The anticipated minimum static pressure 
within the proposed development complies with the minimum recommended working pressure.  
Although typical plumbing and appurtenances are capable of accommodating 100 psi pressures, 
individual pressure reduction valves will be specified for all homes where pressure at the meter will 
be in excess of 80 psi.  The calculated static pressure for each of the units is provided in Appendix 
B.   
 

6 Existing Well Abandonment 

An existing well was located approximately 179 feet east of the existing sanitary sewer line running 
parallel to All Angels Hill Road during the Phase 1B Archeological Investigation (see Figure 3).  The 
existing well shall be abandoned prior to the commencement of construction.  A permit shall be 
obtained from the Dutchess County Department of Health prior to abandonment.  If the well is 
very deep and narrow, it shall be sealed it with either bentonite or concrete.  If the well is shallow 
and wide, it shall be backfilled.  The well abandonment shall be certified in writing to the DCDOH 
by a NYS licensed professional engineer. 
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7 System Testing 

The water mains shall be pressure tested in accordance with AWWA Standard C600 and disinfected 
with a chlorine solution in accordance with AWWA Standard C651 prior to being placed in service.  
The tablet method of disinfection shall not be used.  The Engineer shall provide a certification letter 
to the DCDOH and Town once the testing has been completed.  The testing and disinfection 
standards have been provided in Appendix C for reference purposes. 
 

8 Conclusions 

The existing water system has sufficient capacity to service the 225 unit age restricted residential 
development.  The proposed water supply system has been designed in accordance with the Ten 
States Standards for Water, 2007; the DCDOH Water and Wastewater Systems Design and Construction 
Standards, effective version; and the National Fire Protection Association (NFPA) standards for fire 
protection and meets all Town of Wappinger requirements. 
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Appendix B 
 

Design Calculations 
  



25 Corporate Park Drive, Suite C
Hopewell Junction, NY 12533

P: (845) 897-8205
F: (845) 897-0042

Job Name: Job No.: 0552
Location:
Municipality: County: Dutchess
Prepared By: Revised By:
Date: Rev. Date:
Reviewed By: Reviewed By:

Water elevation within water storage tanks at:
Overflow = 470 ft
Normal minimum working level = 464 ft

Unit
Finshed Floor 
Elevation (ft)

Static Pressure @ 
Overflow (psi)

Static Pressure @ 
Normal (psi)

Pressure Reduction 
Valve Required

Club House 340.0 56.3 53.7 no
S1 360.7 47.4 44.8 no
S2 364.2 45.8 43.2 no
S3 367.7 44.3 41.7 no
S4 371.2 42.8 40.2 no
S5 374.7 41.3 38.7 no
S6 376.2 40.6 38.0 no
S7 373.9 41.6 39.0 no
S8 371.4 42.7 40.1 no
S9 368.3 44.1 41.5 no
S10 364.6 45.7 43.1 no
S11 360.7 47.4 44.8 no
S12 357.2 48.9 46.3 no
S13 355.6 49.6 47.0 no
S14 356.2 49.3 46.7 no
S15 357.9 48.6 46.0 no
S16 361.8 46.9 44.3 no
S17 365.3 45.4 42.8 no
S18 368.8 43.9 41.3 no
S19 371.4 42.7 40.1 no
S20 371.8 42.6 40.0 no
S21 371.0 42.9 40.3 no
S22 369.0 43.8 41.2 no
S23 366.3 44.9 42.3 no
S24 363.6 46.1 43.5 no
S25 360.8 47.3 44.7 no
S26 358.1 48.5 45.9 no
S27 355.3 49.7 47.1 no
S28 352.5 50.9 48.3 no
S29 350.1 52.0 49.4 no

STATIC PRESSURE CALCULATIONS

Hilltop Village at Wappinger

Town of Wappinger

WHP
9/21/11
CMZ

All Angels Hill Road
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25 Corporate Park Drive, Suite C
Hopewell Junction, NY 12533

P: (845) 897-8205
F: (845) 897-0042

Unit
Finshed Floor 
Elevation (ft)

Static Pressure @ 
Overflow (psi)

Static Pressure @ 
Normal (psi)

Pressure Reduction 
Valve Required

S30 371.8 42.6 40.0 no
S31 370.8 43.0 40.4 no
S32 369.1 43.7 41.1 no
S33 367.2 44.5 41.9 no
S34 365.3 45.4 42.8 no
S35 356.5 49.2 46.6 no
S36 355.7 49.5 46.9 no
S37 356.4 49.2 46.6 no
S38 357.7 48.7 46.1 no
S39 359.9 47.7 45.1 no
S40 362.0 46.8 44.2 no
S41 368.4 44.0 41.4 no
S42 370.5 43.1 40.5 no
S43 373.3 41.9 39.3 no
S44 375.5 41.0 38.4 no
S45 378.2 39.8 37.2 no
S46 379.9 39.0 36.4 no
S47 373.9 41.6 39.0 no
S48 371.3 42.8 40.2 no
S49 355.9 49.4 46.8 no
S50 357.5 48.8 46.2 no
S51 359.4 47.9 45.3 no
S52 361.3 47.1 44.5 no
S53 363.2 46.3 43.7 no
S54 365.2 45.4 42.8 no
S55 366.8 44.7 42.1 no
S56 366.5 44.9 42.3 no
S57 364.3 45.8 43.2 no
S58 365.2 45.4 42.8 no
S59 366.0 45.1 42.5 no
S60 368.0 44.2 41.6 no
S61 366.8 44.7 42.1 no
S62 366.3 44.9 42.3 no
S63 365.2 45.4 42.8 no
S64 363.5 46.2 43.6 no
S65 361.0 47.2 44.6 no
S66 359.1 48.1 45.5 no
S67 357.2 48.9 46.3 no
S68 355.6 49.6 47.0 no
S69 343.6 54.8 52.2 no
S70 339.2 56.7 54.1 no
S71 334.9 58.5 55.9 no
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25 Corporate Park Drive, Suite C
Hopewell Junction, NY 12533

P: (845) 897-8205
F: (845) 897-0042

Unit
Finshed Floor 
Elevation (ft)

Static Pressure @ 
Overflow (psi)

Static Pressure @ 
Normal (psi)

Pressure Reduction 
Valve Required

S72 330.5 60.5 57.9 no
S73 326.6 62.1 59.5 no
S74 323.8 63.4 60.8 no
S75 320.5 64.8 62.2 no
S76 317.2 66.2 63.6 no
S77 315.2 67.1 64.5 no
S78 318.0 65.9 63.3 no
S79 318.0 65.9 63.3 no
S80 320.3 64.9 62.3 no
S81 323.6 63.4 60.8 no
S82 326.3 62.3 59.7 no
S83 329.0 61.1 58.5 no
S84 331.7 59.9 57.3 no
S85 335.2 58.4 55.8 no
S86 338.0 57.2 54.6 no
S87 340.8 56.0 53.4 no
S88 345.1 54.1 51.5 no
S89 357.3 48.8 46.2 no
S90 355.8 49.5 46.9 no
S91 353.7 50.4 47.8 no
S92 351.4 51.4 48.8 no
S93 349.1 52.4 49.8 no
S94 346.5 53.5 50.9 no
S95 344.2 54.5 51.9 no
S96 341.9 55.5 52.9 no
S97 339.7 56.5 53.9 no
S98 336.4 57.9 55.3 no
S99 333.7 59.1 56.5 no
S100 331.0 60.2 57.6 no
S101 328.3 61.4 58.8 no
S102 325.0 62.8 60.2 no
S103 322.3 64.0 61.4 no
S104 319.6 65.2 62.6 no
S105 317.3 66.2 63.6 no
S106 316.6 66.5 63.9 no
S107 315.1 67.1 64.5 no
S108 315.2 67.1 64.5 no
S109 316.2 66.6 64.0 no
S110 320.3 64.9 62.3 no
S111 322.8 63.8 61.2 no
S112 325.6 62.6 60.0 no
S113 328.2 61.4 58.8 no
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25 Corporate Park Drive, Suite C
Hopewell Junction, NY 12533

P: (845) 897-8205
F: (845) 897-0042

Unit
Finshed Floor 
Elevation (ft)

Static Pressure @ 
Overflow (psi)

Static Pressure @ 
Normal (psi)

Pressure Reduction 
Valve Required

S114 330.8 60.3 57.7 no
S115 333.1 59.3 56.7 no
S116 335.5 58.3 55.7 no
S117 337.7 57.3 54.7 no
S118 340.4 56.2 53.6 no
S119 342.8 55.1 52.5 no
S120 345.2 54.1 51.5 no
S121 347.6 53.0 50.4 no
S122 350.9 51.6 49.0 no
S123 353.5 50.5 47.9 no
S124 356.2 49.3 46.7 no
S125 358.9 48.1 45.5 no
S126 361.9 46.8 44.2 no
S127 364.2 45.8 43.2 no
S128 363.0 46.4 43.8 no
S129 367.7 44.3 41.7 no
S130 365.2 45.4 42.8 no
S131 362.7 46.5 43.9 no
S132 360.3 47.5 44.9 no
T1 350.7 51.7 49.1 no
T2 352.5 50.9 48.3 no
T3 353.3 50.6 48.0 no
T4 356.1 49.4 46.8 no
T5 357.3 48.8 46.2 no
T6 360.4 47.5 44.9 no
T7 361.6 47.0 44.4 no
T8 364.0 45.9 43.3 no
T9 364.9 45.5 42.9 no
T10 366.8 44.7 42.1 no
T11 367.7 44.3 41.7 no
T12 369.4 43.6 41.0 no
T13 367.6 44.4 41.8 no
T14 361.5 47.0 44.4 no
T15 359.2 48.0 45.4 no
T16 358.0 48.5 45.9 no
T17 355.9 49.4 46.8 no
T18 354.4 50.1 47.5 no
T19 371.4 42.7 40.1 no
T20 369.7 43.5 40.9 no
T21 366.5 44.9 42.3 no
T22 365.9 45.1 42.5 no
T23 362.8 46.5 43.9 no
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25 Corporate Park Drive, Suite C
Hopewell Junction, NY 12533

P: (845) 897-8205
F: (845) 897-0042

Unit
Finshed Floor 
Elevation (ft)

Static Pressure @ 
Overflow (psi)

Static Pressure @ 
Normal (psi)

Pressure Reduction 
Valve Required

T24 365.1 45.5 42.9 no
T25 368.4 44.0 41.4 no
T26 368.9 43.8 41.2 no
T27 369.2 43.7 41.1 no
T28 368.2 44.1 41.5 no
T29 367.5 44.4 41.8 no
T30 366.3 44.9 42.3 no
T31 364.4 45.8 43.2 no
T32 364.2 45.8 43.2 no
T33 364.3 45.8 43.2 no
T34 364.8 45.6 43.0 no
T35 365.8 45.2 42.6 no
T36 365.7 45.2 42.6 no
T37 367.3 44.5 41.9 no
T38 367.0 44.6 42.0 no
T39 368.8 43.9 41.3 no
T40 369.4 43.6 41.0 no
T41 370.4 43.2 40.6 no
T42 371.3 42.8 40.2 no
T43 372.7 42.2 39.6 no
T44 379.2 39.3 36.7 no
T45 381.8 38.2 35.6 no
T46 382.2 38.0 35.4 no
T47 381.2 38.5 35.9 no
T48 379.1 39.4 36.8 no
T49 380.7 38.7 36.1 no
T50 382.5 37.9 35.3 no
T51 383.2 37.6 35.0 no
T52 383.2 37.6 35.0 no
T53 381.2 38.5 35.9 no
T54 321.2 64.5 61.9 no
T55 321.2 64.5 61.9 no
T56 322.2 64.0 61.4 no
T57 323.5 63.5 60.9 no
T58 324.9 62.9 60.3 no
T59 325.9 62.4 59.8 no
T60 326.4 62.2 59.6 no
T61 326.3 62.3 59.7 no
T62 326.1 62.4 59.8 no
T63 325.5 62.6 60.0 no
T64 324.8 62.9 60.3 no
T65 323.8 63.4 60.8 no
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25 Corporate Park Drive, Suite C
Hopewell Junction, NY 12533

P: (845) 897-8205
F: (845) 897-0042

Unit
Finshed Floor 
Elevation (ft)

Static Pressure @ 
Overflow (psi)

Static Pressure @ 
Normal (psi)

Pressure Reduction 
Valve Required

T66 322.2 64.0 61.4 no
T67 320.7 64.7 62.1 no
T68 319.2 65.3 62.7 no
T69 317.4 66.1 63.5 no
T70 316.8 66.4 63.8 no
T71 317.7 66.0 63.4 no
T72 319.5 65.2 62.6 no
T73 321.2 64.5 61.9 no
T74 322.1 64.1 61.5 no
T75 323.9 63.3 60.7 no
T76 321.7 64.3 61.7 no
T77 320.9 64.6 62.0 no
T78 320.3 64.9 62.3 no
T79 318.8 65.5 62.9 no
T80 317.9 65.9 63.3 no
T81 317.4 66.1 63.5 no
T82 317.3 66.2 63.6 no
T83 318.0 65.9 63.3 no
T84 319.5 65.2 62.6 no
T85 320.2 64.9 62.3 no
T86 320.9 64.6 62.0 no
T87 322.1 64.1 61.5 no
T88 323.8 63.4 60.8 no
T89 322.3 64.0 61.4 no
T90 321.6 64.3 61.7 no
T91 321.2 64.5 61.9 no
T92 320.1 65.0 62.4 no
T93 320.4 64.8 62.2 no

Notes:
= lowest static pressure
=highest static pressure
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  Hilltop Village at Wappinger 
  All Angels Hill Road, Town of Wappinger, NY 
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Appendix C 
 Testing & Disinfection Standards 


























































































































