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1.   Project Description 
 

This report has been prepared for review by all involved agencies in conjunction 

with the subject application for construction of a public water distribution 

system and preparation of a Draft Environmental Impact Statement. 

 

The Patrick Farm site is a 200±-acre parcel located in the Town of Ramapo at 

the intersection of Route 202 and Route 306. The project consists of 497 units 

(sixty-three (63) proposed buildings containing six units each, four (4) buildings 

containing five units each, three (3) buildings containing 4 units each, and 87 

single family homes). 

 

 

2. Water Demand Analysis 
 

Average Daily Domestic Water Demand:    

= 497 units  x  400 gal/day/unit  =  198,800 gpd 
                                           

Maximum Daily Domestic Water Demand

= 2 x Average Daily Demand 
= 2 x 198,800 gpd  =  397,600 gpd 

 
Peak Hourly Water Demand:   

= 4 x Average Daily Demand 
= 4 x 198,800 gpd  x (1 day/24 hrs) =  33,133 gph

 

 

3.   Existing Water Infrastructure
 

Water supply to the site shall be provided by United Water New York (UWNY). 

Connections to the existing UWNY distribution system shall be made at two 

locations: to a 16” diameter main in Route 202 and a 16” diameter main located 

in Route 306.  The existing main in Route 306 terminates approximately 1400 

feet south of the site, thereby requiring off-site water main improvements in 

Route 306 from the site to the terminus of the existing main. 
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4.   Summary of Proposed Water Infrastructure 
 

The subject application will provide adequate domestic and fire protection water 

service to the site. It is anticipated that new water mains  

  

Proposed water system infrastructure will include 8” and 10” diameter ductile 

iron pipe, fire hydrants, valves and fittings. Below is an estimate of required 

infrastructure: 

 

A. 40 Fire Hydrants 

 

B. Ductile Iron Main:  Off-site:    1,440 l.f.  10”  ∅ 

 On-site:   20,300 l.f.    8”  ∅ 

 21,740 l.f.   TOTAL 

 

All water distribution related appurtenances shall be construction in 

accordance with the latest version of the Recommended Standards for Water 

Works, and all applicable regulations and standards promulgated by the Town 

of Ramapo, United Water New York, the New York State Department of Health 

and the Rockland County Department of Health. 
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5. Verify On-Site High And Low Pressure Extremes 
 

The Applicant’s site engineer has the results of a hydrant flow test conducted at 

UWNY hydrant 39-28 dated 11/3/06. This hydrant is located at the northerly 

corner of the intersection of Route 202 and Route 306. The test results indicate 

more than adequate pressure in the vicinity. Results of that hydrant test are 

included in the Appendix. Another fire hydrant is located approximately 1100 

southwest of the intersection of Route 202 and Route 306 at the northerly 

intersection of Route 202 and Cottage Lane (hydrant 39-27). A request has been 

submitted to UWNY to perform a flow test at that hydrant and a copy of same is 

included in the Appendix. 

 

Below are calculations of anticipated on-site maximum and minimum pressures 

based upon the available hydrant flow test data.  

 

Summary: 

Condition Location Pressure 
Maximum Service Pressure 

(Static) in Main Road D in front of Lot 73 155.2 psi 

Minimum Service Pressure 
(Static) in Main End of Road A cul-de-sac 95.8 psi 

Minimum Hydrant 
Pressure (At ISO Fire Flow) End of Road A cul-de-sac 69.6 psi 

 

Detailed Analysis: 

 
Minimum Service Pressure (Static) 

Static Pressure at hydrant:   150 psi 

Elevation of Main at end of Road A: 555 

Approx. elevation of hydrant 430 

 Δ Elev.:   125 ft. 

 Δ Pressure:   -54.2 psi 

        Minimum Static Pressure:   95.8 psi 
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Maximum Service Pressure (Static) 

Static Pressure at hydrant:   150 psi 

Elevation of Main at Road D low pt.: 418 

Approx. elevation of hydrant 430 

 Δ Elev.:   -12 ft. 

 Δ Pressure:   +5.2 psi 

        Maximum Static Pressure:   155.2 psi 

  

Minimum Hydrant Pressure 

• Fire Flow:  1000 gpm for 2 hours.  The fire flow rate was calculated as 

per the ISO Fire Suppression Rating Schedule.  (Refer to Appendix for the 

Needed Fire Flow Calculation).  

• Calculation of dynamic losses and residual pressure in the system at the 

required fire flow are included in the Appendix. 
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 (gpm)  (ft/100 ft)  (ft)  (ft/100 ft)  (ft)
250 0.00 0.1 0.11 4.5
500 0.01 0.4 0.40 16.4
750 0.03 0.9 0.85 34.7
1000 0.05 1.5 1.45 59.0
1250 0.08 2.3 2.19 89.3
1500 0.11 3.2 3.07 125.1
1750 0.14 4.2 4.09 166.4
2000 0.18 5.4 5.24 213.1
2250 0.22 6.7 6.51 265.1
2500 0.27 8.2 7.92 322.2

RESIDUAL
PRESSURE

(gpm) (psi) (ft) (psi) (psi)

250 93.2 4.6 2.0 91.2
500 93.2 16.8 7.3 85.9
750 93.2 35.5 15.4 77.8

1000 93.2 60.5 26.2 67.0
1250 93.2 91.5 39.7 53.5
1500 93.2 128.3 55.6 37.6
1750 93.2 170.7 74.0 19.2

USING THE HAZEN WILLIAMS FORMULA AND A "C" VALUE FOR DIP = 150 
CALCULATED THE FRICTION FACTOR and FRICTION LOSSES FOR FLOW 

WITHIN THE WATER MAIN FROM EXISTING HYDRANT AT RT 202/306 
INTERSECTION TO THE HIGH POINT AT THE TERMINUS OF THE ROAD A 

CUL-DE-SAC

RESIDUAL PRESSURE AT HYDRANT AT THE TERMINUS OF ROAD A CUL-DE-
SAC (NEEDED FIRE FLOW = 1000 GPM)

FRICTION LOSS IN OFF-SITE 16" 
DIA. PIPE

FRICTION LOSS IN ON-SITE 8" DIA. 
PIPE

DISCHARGE    STATIC HEAD AT 
HYDRANT TOTAL FRICTION LOSS

DISCHARGE
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Calculation of “Needed Fire Flow” as per the Insurance Services Office, 
Inc. Fire Suppression Rating Schedule: 
 
 
Needed Fire Flow   (NFFi)   = (Ci)   (Oi)  (X + P) i 
      

Where 
     Ci = Construction Factor 
     Oi = Occupancy Factor 
                                                                  Xi = Exposure Factor 
                                                                  Pi = Communication Factor 
 
        
Construction Factor  (Ci)  = 18F (Ai) 0.5   
 
F  = Coefficient related to the class of construction  
    = 1.5 for Construction Class 1 (Frame) 
 
Ai  = Effective area 
 = 1763 sf (see attached calculation) 
 
Ci = (18) (1.5) (1763) 0.5 

=  1134 gpm 
⇒ 1250 gpm   (rounded to the nearest 250 gpm per Needed Fire Flow 

Instructions) 
 
 
Occupancy Factor  (0i)  = 0.85
     Based upon occupancy 
                                         Class C-2 (Limited Combustible) 
 
 
Exposure Factor  (Xi) 
 
The Exposure factor is 0 since the multifamily buildings shall be sprinklered. 
 
 
Communication Factor (Pi)
 
The Communication factor is 0 since the multifamily buildings shall be sprinklered. 
 
 
 
Needed Fire Flow 
 
NFFi = (1250 gpm) (0.85) (0) = 1063 
                                                       ⇒ 1000  gpm (rounded per instructions)  
 



Effective Area Calculation: 
 
Effective Area is based upon the floor areas within an individual townhome since each 
party wall will be constructed with a 2-hour fire rating.  (Refer to attached excerpt 
from Specific Commercial Property Evaluation Schedule). 
 
Since architectural plans have not yet been finalized, the Effective Area calculation is 
based upon conservative assumptions of the building layout. 
 
Effective Area = Largest Modified Floor Area + 50% of all other modified floor areas: 
 

• Assume the units have a full basement which is undivided = 1175 s.f. 
 

• Assume the other modified floor areas consist of the first and second floors, 
each of which shall have a unmodified area of 50% of the entire floor  
= 1175 x 50% = 587.5 s.f. 

 
• Effective area = (1175 s.f.) + [ (587.5 s.f. + 587.5 s.f.) x (0.5) ] = 1763 s.f. 



 
 
 
 
 
 

EXCERPTS FROM THE 
INSURANCE SERVICES OFFICE, INC. 

 
FIRE SUPPRESION RATING SCHEDULE 

 
 




































