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A Vicinity Map for the project is shown on Figure 1 and a preliminary site plan for the project 

is included in Appendix A. 

 

 

Water System Design Criteria 

 

Water system design criteria such as estimating potable water demands and evaluating the 

capacity of transmission and distribution pipes are based on the City of Oceanside Water 

Utilities Department, Water, Sewer, and Reclaimed Water Design & Construction Manual, 

August 2017, Section 2, Potable Water Systems Design Guidelines (Design & Construction 

Manual).  Based on the design manual, domestic average day water demands are determined 

using land use acreage and an associated water demand factor.  A copy of the pertinent 

sections in the City’s Manual where the design criteria is located is attached as Appendix B. 

 

The water demand rates are presented in Table 1. 

 

TABLE 1 

PACIFICA PROJECT 

AVERAGE DAILY WATER DEMAND FACTORS 

Land Use Gallons Per Day Per Acre 

Residential (1-2 DU/ac) 1,200 

Residential. (2-4 DU/ac) 2,100 

Residential (4-8 DU/ac) 2,400 

Residential (8-12 DU/ac) 2,500 

Residential (12-15 DU/ac) 2,800 

Residential (15-20 DU/ac) 3,200 

Residential (20-30 DU/ac) 4,100 

Agricultural 1,750 

Industrial 2,000 

Open Space 1,300 

Commercial 

 

 

 

 

 

 

1,850 

Institutional 

 

 

 

1,675 
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During maximum day demands, the public water system must maintain a minimum residual 

pressure of 45 psi.  During peak hour demands, the public water system must maintain a 

minimum residual pressure of 35 psi.  Residual pressure under maximum day demands plus 

fire flow must be greater than 20 psi.   

 

Pipeline velocity must not exceed 7.5 feet per second (fps) under maximum domestic demands 

(no fire flow).  For fire flow conditions, velocities shall not exceed 15 fps for less than 12-inch 

diameter existing mains, and velocities shall not exceed 10 fps for 12-inch diameter existing 

mains and above. 

 

 

Potable Water Demands 

 

The estimated water demand for the project is calculated using the water use factors based 

on density presented in the City’s Design and Construction Manual.  The density is calculated 

based on the City’s definition of Gross Developable Area which equates to 12.82 acres for the 

Pacifica site resulting in a density of 12.79 du/ac.  The dwelling unit density for the Pacifica 

project is shown below in Table 2. 

 

 

TABLE 2 

RESIDENTIAL DENSITY FOR THE PACIFICA PROJECT 

Dwelling Units 
Gross Developable 

Area (acres) 
Density, DU/acre 

164 12.82 12.79 

 

 

The dwelling unit density corresponds to a water demand factor of 2,800 gpd per acre for the 

Pacifica project.  The total estimated average water demand for the Pacifica project is 

calculated in Table 3. 
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TABLE 3 

WATER DEMAND FOR THE PACIFICA PROJECT  

Land Use 
Water Demand 

Factor (gpd/acre) 

Gross Developable 

Area (acres) 

Average Water 

Demand, gpd 

Residential  2,800 12.82 35,896 

 

 

The maximum day demands are 2 times the average and peak hour demands are 3 times the 

average according to the City’s Design and Construction Manual.  This corresponds to 71,792 

gpd (50 gpm) and 107,688 gpd (75 gpm) respectively. 

 

 

Fire Flows 

 

The fire flow requirement for the project site was estimated based on the 2019 California Fire 

Code.  The fire code takes into account building area and construction type.  The largest 

building proposed for the project site is estimated to be 13,152 square feet.  Construction 

Type V-B is proposed for the onsite buildings.  This results in an estimated fire flow 

requirement of 3,000 gpm.  After the expected reduction of 50% for an NFPA approved fire 

sprinkler system, the estimated final fire flow requirement for the project site equates to 

1,500 gpm.  The excerpt from the 2019 California Fire Code pertaining to fire flow 

requirements and project information on building area and construction type are shown in 

Appendix D. 

 

 

Available Water System Pressure 

 

Water service to the project will be from the Talone 320 Pressure Zone of the City’s public 

water system.  Finished floor elevations on the Pacifica property range between 97 feet and 

105 feet.  This results in a maximum static water pressure range of 93 psi to 97 psi on the 

project site.  The expected maximum working pressure behind/downstream of the meter and 

backflow preventer will be approximately between 78 to 82 psi. 
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Existing Water System 

 

The Pacifica project is located in an area of the City of Oceanside that is well developed.  

Existing water facilities in the vicinity of the project include 6-inch diameter water lines in 

Monica Circle and 8-inch diameter water lines in Malaga Drive, Macario Drive, and Roja 

Drive.  These lines are served by the City=s Talone 320 Pressure Zone.   

 

Figure 2 shows the existing water lines in the vicinity of the Pacifica project. 

 

 

Proposed Offsite Water Facilities 

 

The water service in the area of the Pacifica project is being supplied by the 320 Zone water 

system.  From a service pressure standpoint, connecting the Pacifica project to this system 

will provide adequate service.  As described in a previous section, the range of pad elevations 

on the project results in a minimum static water pressure of 93 psi.   

 

The proposed water system for the Pacifica project consists of making connections for its 

proposed private water system at two locations.  A domestic water meter and fire protection 

system connection will be made at two locations.  Additionally, the project will be upsizing 

the existing 6-inch diameter water lines in the Monica Circle and Macario Drive intersection 

to 8-inch diameter water lines in order to meet the City’s current design standards. 

 

The Pacifica project’s proposed onsite water system will consist of private water lines via a 

private domestic and fire protection system.   
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Private Water System 

 

Per the City’s requirement, the onsite water system for Pacifica will be private.  Two 

connections will be made for both domestic service and fire protection service to the project 

site.  Domestic and fire connections will be made at the Monica Circle/Macario Drive 

intersection and domestic and fire connections will be made at the western terminus of 

Malaga Drive.  Both the project’s private domestic water system and private fire protection 

system will be connected at each location. 

 

Figure 3 shows the proposed water system for the Pacifica project.  Reference information 

surrounding the proposed private water systems for Pacifica are included in Appendix C. 

 

Domestic Meter and Service.  The preliminary water fixture count (WFU) for the proposed 

townhome units are estimated to be 30 to 35 WFUs per unit.  Based on a WFU count of 

between 30 and 35 fixture units per home, the design demand for water meter sizing is 

estimated to be between 590 and 650 gpm for the entire project.   

 

Based on the meter capacities established in AWWA C700-20 and listed by City’s Water 

Utilities Department, the Pacifica project will require two 3-inch meters, with a 700 gpm 

total capacity, that shall be constructed per City of Oceanside Standard Drawing W-4.  The 

final sizing of the service laterals and meters will need to be confirmed once the fixture units 

for each home are finalized. 

 

Private Fire Protection Service.  The private fire protection system will consist of two 

double check detector assembly (DCDA) backflow preventers at each connection point and 8-

inch diameter water lines throughout the project.  The 8-inch diameter private fire protection 

system will sufficiently convey the projected 1,500 gpm fire flow requirement.  This was 

confirmed by a hydraulic computer model that is presented in the next section of this water 

study. 
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Computer Model for System Analysis 

 

To analyze the existing and proposed water systems for the Pacifica project, a water system 

hydraulic computer model was generated for the pertinent proposed piping in the vicinity of 

the project.  This hydraulic computer model included the public water system piping adjacent 

to the Pacifica project as well as the proposed onsite piping.  Several water demand scenarios 

were modeled which provided data upon which the recommended pipe sizing is based. 

 

Available Hydraulic Grade Line.  As mentioned earlier in this report, the source of water 

in the vicinity of the Pacifica project is the 320 Zone with the Talone and Pilgrim Creek 

Reservoirs being nearest to the project site.  According to the City’s Water Master Plan and 

atlas maps the 320 foot hydraulic grade line (HGL) is the high water line of the reservoir.  

There are 18-inch diameter transmission lines that carry the water from these reservoirs to 

the North Redondo Drive and North River Road intersection; hence the source node for the 

hydraulic computer model was modeled near this intersection.  The available HGL was 

conservatively estimated to be approximately 285 feet (reservoir floor) during domestic and 

fire flow scenarios for the proposed project.   

 

Water System Computer Model.  Analysis using the KYPIPE computer software program 

developed by the University of Kentucky determined residual pressures throughout the 

water system.  This computer software utilizes the Hazen-Williams equation for determining 

headloss in pipes.  The Hazen-Williams “C” value used for all pipe sizes in our analysis is 

120. 

 

Fitting and Valve Losses.  To simulate minor losses through pipe fittings and valves, minor 

loss coefficients or “k” values for all fittings associated with pipes were included in the 

hydraulic model. 

 

Meter and Backflow Assembly Losses.  The pressure loss through the proposed meters 

and backflow preventers was incorporated into the computer model.  Appendix C presents 

candidate DCDA and RP backflow preventers.  The manufacturer’s literature includes charts 

which show pressure loss through the backflow preventer as a function of flow.  These charts 

were used to incorporate the pressure losses reflected in the computer modeling. 
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Computer Model Analysis – Domestic Water System 

 

Computer modeling of the proposed onsite private domestic system and existing offsite water 

system for the Pacifica project was performed to confirm the pipe sizes necessary to provide 

adequate domestic service.  The water system was analyzed under two scenarios: average 

day demand and peak hour demand. 

 

Appendix E provides the results of the computer modeling for the analyzed water system.  

Exhibit A at the back of Appendix E provides the Node and Pipe Diagram for the computer 

model. 

 

The results in Appendix E show that the proposed water system for the Pacifica project is 

adequate for domestic service.  The results of the computer model show that average day 

demand can be achieved onsite with a minimum residual pressure of 61 psi and that peak 

hour demand can be achieved onsite with a minimum residual pressure of 60 psi.   

 

 

Computer Model Analysis – Fire Protection System 

 

Computer modeling of the proposed onsite private fire protection system and existing offsite 

water system for the Pacifica project was performed to confirm the pipe sizes necessary to 

provide adequate fire protection service.  The water system was analyzed under two 

maximum day demand plus 1,500 gpm scenarios. 

 

Appendix F provides the results of the computer modeling for the analyzed water system.  

Exhibit B at the back of Appendix F provides the Node and Pipe Diagram for the computer 

model. 

 

The results in Appendix F show that the proposed water system for the Pacifica project is 

adequate for fire protection.  The results of the computer model show that a 1,500 gpm fire 

flow can be provided onsite with a minimum residual pressure of 45 psi.  
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Conclusions and Recommendations 

 

The following recommendations and conclusions are made based on the water system 

analyses performed for the Pacifica project. 

 

1. The Pacifica project will be supplied from the Talone 320 Pressure Zone system.  

Maximum static water pressure will be 97 psi.  Maximum working pressure in the 

private system will be 82 psi. 

 

2. Figure 2 in this report presents the existing water system surrounding the Pacifica 

project. 

 

3. Public water system connections for the Pacifica project will be made to the existing 

8-inch diameter water line at the western end of Malaga Drive as well as the proposed 

8-inch diameter water line in the Monica Circle and Macario Drive intersection.   

 

4. The proposed Pacifica development will be served by onsite private water systems 

stemming off the proposed 8-inch diameter water lines. 

 

5. The Pacifica project will require two 3-inch meters that shall be constructed per City 

of Oceanside Standard Drawing W-4.   

 

6. Offsite water improvements for the Pacifica project include upsizing existing 6-inch 

diameter water lines in the Monica Circle and Macario Drive intersection to 8-inch 

diameter water lines in order to meet the City’s current design standards. 

 

7. The fire flow requirement is estimated based on the 2019 California Fire Code.  The 

fire code takes into account building area and construction type which results in a 

1,500 gpm fire flow requirement for Pacifica. 

 

8. Figure 3 in this report presents the proposed water system for the Pacifica project. 
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CITY OF OCEANSIDE DESIGN CRITERIA 
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2. Pressure Regulating Stations 

3. Pressure Relief Stations 

4. Reservoirs 

5. Wells 

 
 

H. Demands: 
 

1. Average daily water demands shall be: 
 
LAND USE CATEGORY GALLONS PER 

DAY/PER ACRE 
Single Family Res. (1-2 DU/ac) 1,200 
Single Family Res. (2-4 DU/ac) 2,100 
Single Family Res. (4-8 DU/ac) 2,400 
Single Family Res. (8-12 DU/ac) 2,500 
Single Family Res. (12-15 DU/ac) 2,800 
Single Family Res. (15-20 DU/ac) 3,200 
Single Family Res. (20-30 DU/ac) 4,100 

Agricultural Acres 1,750 
Industrial Acres 2,000 
Open Space Acres 1,300 
Commercial Acres 1,850 
Institutional Acres 1,675 

DU – Dwelling Unit  
 

2. Peak Factors: 
 

a. Average Daily Demand  ADD = 1.00 
b. Maximum Daily Demand  MDD = 2.0*ADD 
c. Peak Hourly Demand   PHD  = 3.0*ADD 

 
2.2  FIRE FLOWS 
 

The City of Oceanside currently utilizes the latest edition California Fire Code (CFC) 
requirements for determining fire flow requirements for buildings.  The latest edition CFC 
incorporates many factors in determining fire flows, such as building construction type, 
building square footage, and fire protection systems.  Several factors are combined to 
determine the minimum required fire flow requirements. 
 
Although General Guidelines contained in Table 2.1 represent typical fire flows for 
various land use categories, minimum fire flow calculations are governed by the latest 
edition CFC, Section 507, for each specific building type and construction. 
 

 
The typical fire flow for the different land use categories are shown in the following 
Table.  All fire flows are measured with a 20-PSI Residual Pressure. 
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TABLE 2.1:  General Fire Flow Guidelines 
 

Land Use 
Classifications 

Design Fire Flow 
(GPM) 

Duration  
(HOURS) 

Residual 
Pressure 

(PSI)
Residential  - Single Family 1500 2 20 
Residential  - Multi-Family 3000 2 20 
Commercial 4000 4 20 
Industrial 4000 4 20 
Governmental - Institutional 4000 4 20 

 
All new developments that are required to have a fire suppression system shall have the 
system approved by the Fire Marshall.  Sprinkler calculations shall be provided to the 
Fire Department for review and to verify the fire service connection and backflow 
assembly is properly sized. 

2.3 PRESSURES 

 
A. Minimum residual pressure shall be 20 PSI at design fire flow plus maximum day 

domestic demand. 
 

B. Minimum residual pressure shall be 35 PSI at peak hour domestic demand. 
 

C. Minimum residual pressure shall be 45 PSI at peak day. 
 

D. When static pressures exceed 80 PSI at property line, pressure-reducing valves will 
be required at the building.  The pressure regulator shall be Class 150 or greater. 

 
E. All new single-family residential water service in each pressure zone shall be 

provided with a minimum static pressure of 50 PSI at the water meter. 
 

2.4 MAINS 

 
A. Minimum diameter shall be 8 inches. 
 
B. All mains not meeting the minimum main diameter and material requirements shall 

be replaced to meet current design standards. This is applicable for all new 
commercial, industrial, institutional, and residential developments of four (4) units or 
more. Where the full replacement length along the frontage property is deemed in 
excess of the overall project cost, the developer may pay an in-lieu fee upon the 
approval of the Water Utilities Director. 

 
C. All lines are to be looped.  

  
D. Minimum depth of cover required: 
 

1. 36 inches for 12-inch mains and smaller. 
 

2. Mains over 12 inches require special design. 
 
E. Design shall be based on maximum day requirements plus fire flow.  Maximum 

velocity shall be 7.5 FPS not including fire flow.  
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F. For fire flow conditions, velocities shall not exceed 15 FPS for less than 12-inch 

existing mains, and velocities shall not exceed 10 FPS for 12-inch existing mains and 
above. For new mains, velocities shall not exceed 10 FPS with the fire flow demand 
flowing through one hydrant. 

 
G. Thrust blocks shall be installed in accordance with Standard Drawing W-27.  When 

water pressures exceed 200 PSI and/or soil-bearing pressures are less than 2000 
PSF a special design shall be required by a Registered Civil/Structural Engineer. 

 
H. All mains shall be shown in profile on the improvement plans. 
 
I. All water mains not located within the Public right-of-way shall be provided with a 

minimum 20-foot wide water easement.  In some cases, a wider easement may be 
required, as determined by the Water Utilities Director. 

 
J. Where water and sewer mains are located within the same easement, the minimum 

easement size shall be 30 feet wide. 
 

K. Easements shall be easily accessible to City maintenance equipment.  Access shall 
be unobstructed with all-weather driveways and capable of withstanding a 40 ton 
load. 

 
L. No trees, plantings, fences, structures, or building overhang shall be located within 

City easements. 
 
M. Homeowners who purchase property containing a City easement will be responsible 

for the maintenance of that easement property. 
 

N. No building foundations will be allowed within 10 feet of the outside edge of a City 
easement.  

 
O. The shortest pipe length shall be no less than 6 linear feet. 
 

2.5  VALVES 

 
A. Maximum valve spacing: 
 

1. 500 feet in residential areas and high-point areas. 
 

2. 1,000 feet on arteries and secondary feeders, supply lines and combination 
arteries and supply lines. 

 
B. Valve locations: as required by the Water Utilities Director. 
 
C. Butterfly Valves shall conform to the “Standard for Rubber Seated Butterfly Valves”, 

per AWWA C-504, as last revised and shall be tested and certified with the valve 
actuator installed on the valve.  

 
D. Gate Valves sizes 3 inches through 12 inches shall conform to the “Standard for 

Resilient Wedge Gate Valves for Water and Sewerage Systems”, per AWWA C-509, 
and C-550 for Interior Epoxy coating, and C-110 for Ductile Iron 250 PSI, latest 
revision. Gate valves shall be as described in Section 2.12. 
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APPENDIX C 

 

 

PRIVATE WATER REFERENCE 

  













Use 

Type Meter Size

Meter 

Only

Water 

System 

Capacity 

Buy-In Fees

SDCWA 

Capacity 

Charge

SDCWA 

Water 

Treatment 

Cap. Charge

AWWA 

Operating 

Capacity 

(gpm)

Max 

Fixture 

Units Total Meter Size

Wastewater 

System 

Capacity   

Buy-In Fees Meter Size Total

5/8" 590$       5,680$         5,328$       149$             20 30 11,747$    5/8" 7,794$           5/8" 19,541$       

3/4" 618$       8,520$         5,328$       149$             30 53 14,615$    3/4" 7,794$           3/4" 22,409$       

1" 742$       14,200$       8,525$       238$             50 130 23,705$    1" 7,794$           1" 31,499$       

1-1/2" 2,214$    28,400$       15,984$     447$             100 375 47,045$    1-1/2" 7,794$           1-1/2" 54,839$       

2" 2,546$    45,440$       27,706$     775$             160 700 76,467$    2" 7,794$           2" 84,261$       

5/8" 590$       5,680$         5,328$       149$             20 30 11,747$    5/8" 7,794$           5/8" 19,541$       

3/4" 618$       8,520$         5,328$       149$             30 53 14,615$    3/4" 11,691$         3/4" 26,306$       

1" 742$       14,200$       8,525$       238$             50 130 23,705$    1" 19,486$         1" 43,191$       

1-1/2" 2,214$    28,400$       15,984$     447$             100 375 47,045$    1-1/2" 38,971$         1-1/2" 86,016$       

2" 2,546$    45,440$       27,706$     775$             160 700 76,467$    2" 62,354$         2" 138,821$     

3" 2,639$    85,200$       51,149$     1,430$          350 * 140,418$  3" 116,914$       3" 257,332$     

4" 4,357$    142,000$     87,379$     2,443$          600 * 236,179$  4" 194,856$       4" 431,035$     

6" 7,283$    284,000$     159,840$   4,470$          1350 * 455,593$  6" 389,712$       6" 845,305$     

8" 11,725$  454,400$     277,056$   7,748$          1600 * 750,929$  8" 623,539$       8" 1,374,468$  

Water System Capacity Buy-In Fees: Oceanside City Code, Chapter 37, Sec. 37.56.1, Ord. No. 15-OR0480-1

Wastewater System Capacity Buy-In Fees: Oceanside City Code, Chapter 29, Sec. 29.11.1, Ord. No. 15-OR0479-1

Imposition, Calculation & Collection of Impact Fees Oceanside City Code, Chapter 32, Sec. 32B.7, Ord. No. 02-OR331-1

SDCWA Capacity Charge: San Diego County Water Authority effective January 1, 2022

New Water Meter Equipment & Install Fee: Oceanside City Resolution No. 17-R0121-1 Rev 01/01/2022

Fees effective January 1, 2022

Max fixture units per California Plumbing Code Apendix A, Table A 103.1

CITY CODES & ORDINANCES FOR FEES
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WATER SYSTEM CAPACITY BUY-IN FEES

Based on Meter Size

WASTEWATER SYSTEM 

BUY-IN FEES
TOTAL BUY-IN FEES

Operating Capacity: AWWA C700  Cold-Water Meters – Displacement Type, Table 1

Dedicated irrigation meter required for non-residential and multi-family projects with 3 or more dwelling units

Max fixture units for meters over 2" shall be determined by the Water Utilities Department

CITY OF OCEANSIDE
WATER UTILITIES DEPARTMENT



For Non-Health Hazard Applications
ES-774DCDA

774DCDAOSY

Now Available
WattsBox Insulated Enclosures.

For more information, send for literature ES-WB.

Series 774DCDA
Double Check Detector Assemblies
Sizes 21⁄2" – 12" (65 – 300mm)
Series 774DCDA Double Check Detector Assemblies are designed for use in 
accordance with water utility non-health hazard containment requirements. It 
is mandatory to prevent the reverse flow of fire protection system substances, 
i.e., glycerin wetting agents, stagnant water and water of non-potable quality 
from being pumped or siphoned into the potable water supply.

Features
•	Torsion spring check valve provides low head loss
•	Short lay length is ideally suited for retrofit installations
•	�Stainless steel body is half the weight of competitive designs reducing 

installation and shipping cost
•	�Stainless steel construction provides long term corrosion  

protection and maximum strength
•	Single top access cover with two-bolt grooved style coupling  
		 for ease of maintenance
•	�Thermoplastic and stainless steel check valves for trouble-free  

operation
•	No special tools required for servicing
•	Compact construction allows for smaller vaults and enclosures
•	Furnished with 5⁄8" x 3⁄4" (16x19mm) bronze meter (gpm or cfm)
•	Detects underground leaks and unauthorized water use
•	May be installed horizontal or vertical “flow up” position

Specifications
A Double Check Detector Assembly shall be installed on fire protection 
systems when connected to a potable water supply. Degree of hazard pres-
ent is determined by the local authority having jurisdiction. The assembly 
shall consist of two positive seating check valves located between two 
resilient seated shutoffs with a hydraulically balanced bypass line and four 
test cocks. The main valve body shall be manufactured from 300 Series 
stainless steel to provide corrosion resistance. The check valves shall be 
of thermoplastic construction with stainless steel hinge pins, cam arm and 
cam bearing. The check valves shall utilize a single torsion spring design 
to minimize pressure drop through the assembly. The check valves shall 
be modular and shall seal to the main valve body by the use of an O-ring. 
There shall be no brass or bronze parts used within the check valve assem-
bly. The check valve seats shall be of molded thermoplastic construction. 
The use of seat screws as a retention method is prohibited. All internal 
parts shall be accessible through a single cover on the valve assembly. The 
valve cover shall be held in place through the use of a single grooved style 
two-bolt coupling. The bypass line shall be hydraulically sized to accurately 
measure low flow. The bypass line shall consist of a meter, a small diameter 
double check assembly with test cocks and isolation valves. The bypass line 
double check valve shall have two independently operating modular poppet 
check valves, and top mounted test cocks. The assembly shall be a Watts 
Series 774DCDA.

Available Models
Suffix:
LF – 	 without shutoff valves
OSY – 	 UL/FM outside stem and yoke resilient seated gate valves
*OSY FxG –	� flanged inlet gate connection and grooved outlet gate con-

nection�
*OSY GxF –	� grooved inlet gate connection and flanged outlet gate 

connection�
*OSY GxG –	� grooved inlet gate connection and grooved outlet gate 

connection�
CFM – 	 cubic feet per minute meter
GPM – 	 gallons per minute meter
Available with grooved NRS gate valves - consult factory*  
Post indicator plate and operating nut available - consult factory* 
*Consult factory for dimensions 

Bypass Meter

Cover

Test Cock

Replaceable 
Seat

Test Cock Grooved Coupling Bypass Double 
Check Valve

Test Cock

Resilient 
Disc

Laser Cut Polished Cam Arm

Job Name  ––––––––––––––––––––––––––––––––––––––––––––	 Contractor  –––––––––––––––––––––––––––––––––––––––––––––

Job Location  ––––––––––––––––––––––––––––––––––––––––––	 Approval  – –––––––––––––––––––––––––––––––––––––––––––––

Engineer  ––––––––––––––––––––––––––––––––––––––––––––––	 Contractor’s P.O. No.  –––––––––––––––––––––––––––––––––––

Approval  ––––––––––––––––––––––––––––––––––––––––––––––	 Representative  –––––––––––––––––––––––––––––––––––––––––

Watts product specifications in U.S. customary units and metric are approximate and are provided for reference only. For precise measurements, 
please contact Watts Technical Service. Watts reserves the right to change or modify product design, construction, specifications, or materials with-
out prior notice and without incurring any obligation to make such changes and modifications on Watts products previously or subsequently sold.

NOTICE
Inquire with governing authorities for local installation requirements



Materials
All internal metal parts: 300 Series stainless steel, Main valve body: 300 
Series stainless steel, Check assembly: Noryl® Flange dimensions in accor-
dance with AWWA Class D.

Pressure - Temperature
Temperature Range: 33°F – 110°F (0.5°C – 43°C) continuous
Pressure Range: 175psi (12.1 bar)

Capacity
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(Open)

	 21⁄2" (65mm)

Standards
AWWA C510, CSA B64.5

Approvals 
(21⁄2" - 10" only) 
(65 - 250mm)	

	SIZE (DN)	 DIMENSIONS	WEIGHT

	 A	 C (OSY)	 D	 G	 L	 P	 w/Gates	 w/o Gates
in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 in.	 mm	 lbs.	 kgs.	 lbs.	 kgs.

21⁄2	 65	 37	 940	 163⁄8	 416	 31⁄2	 89	 10	 250	 22	 559	 121⁄2	 318	 155	 70	 68	 31
3	 80	 38	 965	 187⁄8	 479	 33⁄4	 95	 10	 250	 22	 559	 13	 330	 230	 104	 70	 32
4	 100	 40	 1016	 223⁄4	 578	 41⁄2	 114	 10	 250	 22	 559	 141⁄2	 368	 240	 109	 73	 33
6	 150	 481⁄2	 1232	 301⁄8	 765	 51⁄2	 140	 15	 381	 271⁄2	 699	 151⁄2	 394	 390	 177	 120	 54
8	 200	 521⁄2	 1334	 373⁄4	 959	 63⁄4	 171	 15	 381	 291⁄2	 749	 181⁄4	 464	 572	 259	 180	 82

10	 250	 551⁄2	 1410	 453⁄4	 1162	 8	 200	 15	 381	 291⁄2	 749	 191⁄2	 495	 774	 351	 190	 86
12	 300	 571⁄2	 1461	 531⁄8	 1349	 91⁄2	 241	 15	 381	 291⁄2	 749	 21	 533	 1044	 474	 220	 100

P

	 kPa	 psi

	 83	 12

	 69	 10

	 55	 8

	 41	 6

	 28	 4

	 14	 2

0	 25	 50	 100	 150	 200	 250	 300	 350	 400	 450	 500	 525	gpm
	 95	 190	 380	 570	 760	 950	 1140	 1330	 1520	 1710	 1900	 1995	 lpm
		  15	 fps
		  4.6	 mps

* **
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	 3" (80mm)	 kPa	 psi

	 83	 12

	 69	 10

	 55	 8

	 41	 6

	 28	 4

	 14	 2

0	 25	 50	 100	 150	 200	 250	 300	 350	 400	 450	 500	 550	 600	 gpm
	 95	 190	 380	 570	 760	 950	 1140	 1330	 1520	 1710	 1900	 2090	 2280	 lpm
		  15	 fps
		  4.6	 mps

* **
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	 4" (100mm)
	 kPa	 psi
	 103	 15

	 83	 12

	 62	 9

	 41	 6

	 21	 3

0	 50	 100	 150	 200	 250	 300	 350	 400	 450	 500	 550	 600	 650	 700	 750	 gpm
	 171	 380	 570	 760	 950	 1140	 1330	 1520	 1170	 1900	 2090	 2280	 270	 2660	 2850	 lpm
	 5		  10	 15	 fps
	 1.5		  3	 4.6	 mps

*
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Flow

	 6" (150mm)	 kPa	 psi

	 103	 15

	 83	 12

	 62	 9

	 41	 6

	 21	 3

0	 100	 200	 300	 400	 500	 600	 700	 800	 900	 1000	 1100	 1200	 1300	 1400	1500	 gpm
	 380	 760	 1140	 1520	 1900	 2280	 2660	 3040	 3420	 3800	 4180	 4560	 4940	 5320	5700	 lpm
	 5		  10	 15	 fps
	 1.5		  3	 4.6	 mps

*

Pr
es

su
re

 D
ro

p

Flow

	 8" (200mm)	 kPa	 psi

	 83	 12

	 62	 9

	 41	 6

	 21	 3

0	 250	 500	 750	 1000	 1250	 1500	 1750	 2000	 2250	 2500	 gpm
	 950	 1900	 2850	 3800	 4750	 5700	 6650	 7600	 8550	 9500	 lpm
	 5		  10	 15	 fps
	 1.5		  3	 4.6	 mps

*
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	 10" (250mm)	 kPa	 psi

	 103	 15

	 83	 12

	 62	 9

	 41	 6

	 21	 3

0	 250	 500	 750	 1000	 1250	 1500	 1750	 2000	 2250	 2500	 3000	 3500	 gpm
	 950	 1900	 2850	 3800	 4750	 5700	 6650	 7600	 8550	 9500	 11400	 13300	 lpm
	 5		  10	 15	 fps
	 1.5		  3	 4.6	 mps

0	 500	 1000	 1500	 2000	 2500	 3000	 3500	 4000	 4500	 gpm
	 1900	 3800	 5700	 7600	 9500	 11400	 13300	 15200	 17100	 lpm
	 5		  10	 fps
	 1.5		  3	 mps

* **
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	 12" (300mm)	 kPa	 psi
	 110	 16

	 97	 14

	 83	 12

	 69	 10

	 55	 8

	 41	 6

	 28	 4

	 14	 2

**

**

**

Flow curves as tested by Underwriters Laboratory per UL 1469, 1996   * Rated flow   **UL Tested

1048 (OSY only)

Noryl® is a 
registered trade-
mark of SABIC 
Innovative 
Plastics™.

ES-774DCDA   1623		  © 2016 Watts

USA:  Tel: (978) 689-6066 • Fax: (978) 975-8350 • Watts.com
Canada:  Tel: (905) 332-4090 • Fax: (905) 332-7068 • Watts.ca

Latin America:  Tel: (52) 81-1001-8600 • Fax: (52) 81-8000-7091 • Watts.com
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Sensus 
SRH Compound 

Meters

The SRH (Single Register High Performance) Mag-
netic Drive Compound Meters are intended for use in com-
mercial, industrial and institutional cold water services in 
which accurate measurement of a wide range of low to high 
flows is required. Typical applications are for apartment 
dwellings, office buildings, hotels, schools, hospitals and 
smaller industrial facilities.

The SRH Compound Meter is essentially two meters 
within a single, cast bronze housing. All water enters and 
passes through the turbine chamber. At low flow rates, 
the water is diverted up through the positive displacement 
(bypass) measuring chamber. After passing through this 
chamber, the water passes over the valve and out of the 
meter. As the flow rate increases, the pressure against the 
swing action valve increases, forcing the valve to quickly 
swing to a full open position. The water then flows straight 
through the turbine chamber and out of the meter.

Conformance to Standards
These SRH Compound Meters meet or exceed all require-
ment of ANSI/AWWA Standard C-702 latest edition.

Specifications:
Normal Operating Flow Range

2" Size:  2 to 160 gpm•	
3" Size:  4 to 320 gpm•	
4" Size:  6 to 500 gpm•	
6" Size:  10 to 1000 gpm•	
*8" Manifold Size:  16 to 1600 gpm•	

Accuracy (Except at crossover)
100% ± 1.5% of actual thruput•	

Accuracy at Crossover

95% minimum•	

Low Flow Accuracy (95% minimum)
2" Size:  ¼ gpm•	
3" Size:  ½ gpm•	
4" Size:  ¾ gpm•	
6" Size:  1½ gpm•	
*8" Manifold Size:  2 gpm•	

Operating Pressure

150 psi maximum•	
* 8" manifold assembly consists of two (2) 4" compound 
meters, four (4) gate valves, two (2) flanged coupling 
adapters and two (2) reducing manifolds.

notes:
Compound Meters are normally a non-stock item. •	
Please call your local Team EJP sales office for more 
information.

Compound Meters include bronze companion flanges.•	

All compound meters are available with  TouchRead•	 ® 
System registers.

Ask about Sensus Pre-Fab-Pak Compound Meter, pre-•	
fabricated assemblies which include meters, valves, 
couplings, fittings and fabricated pipe; everything for a 
complete installation.

3" SRH Compound Meter

METER 
SIZE

product numbers
REGISTRATION

100 cubic feet 1,000 gallons
2" 50325 50330
3" 50350 50354
4" 50405 50410
6" 50449 50447
8" NS NS

Please see pages H-13—H-16 for information 
about a new large meter line that will replace the 

current large meters.

Water Meters, 
Systems & 
Accessories 
H-10

Phone: 800-EJP-24HR (357-2447)  •  Fax: 207-582-5637H-10 www.ejprescott.com
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ES-F-LF860L

FEBCO product specifications in U.S. customary units and metric are approximate and are provided for reference only. For precise measure-
ments, please contact FEBCO. FEBCO reserves the right to change or modify product design, construction, specifications, or materials with-
out prior notice and without incurring any obligation to make such changes and modifications on FEBCO products previously or subsequently 
sold.

Job Name ––––––––––––––––––––––––––––––––––––––––––––	 Contractor –––––––––––––––––––––––––––––––––––––––––––––

Job Location ––––––––––––––––––––––––––––––––––––––––––	 Approval ––––––––––––––––––––––––––––––––––––––––––––––

Engineer – ––––––––––––––––––––––––––––––––––––––––––––	 Contractor’s P.O. No. –––––––––––––––––––––––––––––––––––

Approval –––––––––––––––––––––––––––––––––––––––––––––	 Representative –––––––––––––––––––––––––––––––––––––––––

MasterSeries® LF860
Reduced Pressure Zone 
Backflow Prevention Assemblies
Size: 21⁄2" - 10" (65mm - 250mm) 

Series LF860 Reduced Pressure Zone Assembly

LEAD FREE*

The FEBCO MasterSeries LF860 Reduced Pressure Zone Assembly is spe-
cifically designed to protect against possible backpressure and backsiphon-
age conditions for high hazard [i.e., toxic] application in accordance with 
Local Governing Water Utility Code.  This Backflow Prevention Assembly is 
primarily used on potable drinking water systems where Local Governing 
Code mandates protection from non-potable water being pumped or 
siphoned back into the potable water system.

The LF860 features Lead Free* construction to comply with low lead 
installation requirements.  The Lead Free* Reduced Pressure Zone 
Assemblies shall comply with state codes and standards, where appli-
cable, requiring reduced lead content.

Features
•	 Inline Serviceable Assembly
•	 No Special Tools Required for Servicing
•	 Captured Modular Spring Assembly
•	 Reversible & Replaceable Discs
•	 Field Replaceable Seats
•	 Ductile Iron Valve Body Design
•	 Stainless Steel Check Components
•	 Modular Pressure Differential Relief Valve
•	 Repairable Pressure Differential Relief Valve
•	 Clapper Check Assembly
•	 Captured O-ring Design

Specifications
The FEBCO MasterSeries LF860 Reduced Pressure Zone Assembly shall 
be installed on the potable water supply and at each point of cross-con-
nection to protect against possible backpressure and backsiphonage condi-
tions for high hazard [i.e., toxic] applications. The assembly shall consist 
of a main line valve body composed of a pressure differential relief valve 
located in a zone between two (2) independently acting approved clapper 
style check modules with replaceable seats and disc rubbers.  Servicing 
of the pressure differential relief valve and both check modules does 
not require any special tools; both check modules are accessed through 
independently top entry covers.  This assembly shall be fitted with AWWA 
Compliant inlet/outlet resilient seated shutoff valves; when used on a 
Fire-Sprinkler application, the assembly shall be fitted with approved UL/
FM inlet/outlet resilient seated shutoff valves and contain four (4) properly 
located resilient seated test cocks as specified by AWWA Standard C511.  
Flow and pressure loss performance parameters shall meet the require-
ments of AWWA Standard C511.

*�The wetted surface of this product contacted by consumable 
water contains less than 0.25% of lead by weight.

NOTICE
This information is not intended to replace the product installa-
tion and safety information available or the experience of a trained 
product installer. Please refer to the product installation and safety 
instructions for further information.

S P E C I F I C AT I O N  S H E E T 



Options - Suffix
OSY: 	 �UL/FM Approved OS&Y Gate Valves   

(ANSI/AWWA C515 Compliant)

NRS: 	 �Non-Rising Stem Gate Valves  
(ANSI/AWWA C509 Compliant)

LG: 	 �Less Shut-off valves; This is NOT an APPROVED ASSEMBLY

Example Ordering Descriptions:

4" LF860-OSY - Valve Assembly fitted with OS&Y Shutoff Valves

4" LF860-NRS - Valve Assembly fitted with NRS Shutoff Valves

Assembly Flow Orientation:
•	 �Horizontal (21⁄2" – 10") - Approved by FCCCHR-USC, ASSE, cULus, FM, 

IAPMO and CSA

Materials
Below is a general materials list of the Series LF860.  All assemblies size 
2-1/2" through 10" is similar in materials and construction.  Please contact 
your local FEBCO Representative if you require further information.

Main Valve Body:	 Ductile iron Grade 65-45-12 
Relief Valve Body:	 Ductile iron Grade 65-45-12 
Coating:	 Fusion epoxy coated internal and external  
		  AWWA C550 
Shutoff Valves:	 NRS resilient wedge gate valve AWWA C509 
		  (Standard) 
		  OSY resilient wedge gate valve AWWA C515 (UL/FM) 
Check Seats:	 Stainless Steel 
Disc Holder:	 Stainless Steel 
Elastomer Disc:	 Silicone 
Spring:	 Stainless Steel 
Clamp:	 AWWA C606 (10" Only)

Approvals - Standards
•	 �Approved by the Foundation for Cross-Connection Control and Hydraulic 

Research at The University of Southern California (FCCCHR-USC)

•	 ASSE 1013 Listed

•	 **UL Classified (US & Canada)

•	 **FM Approved

•	 IAPMO

•	 AWWA Standard C511 Compliant

•	 �End Connections: Compliant to ASME B16.1 Class 125 & AWWA Class 
D Flange

**Assembly configured with UL/FM Approved OS&Y RW Gate Valves. 
Less gate valve assemblies are not UL/FM approved configurations.

 
 
Pressure - Temperature
Max. Working Pressure: 	 175 psi (12.1 bar)

Min. Working Pressure: 	 20 psi (1.4 bar)

Hydrostatic Test Pressure: 	 350 psi (24.1 bar)

Hydrostatic Safety Pressure:	 700 psi (48.3 bar)

Temperature Range:	  	 33°F - 140°F (0.5°C - 60°C) Continuous

Relief Valve 
Assembly

Test Cock #3

Test Cock #4

Test Cock #2

Test Cock #1

Shutoff Valve #1 Shutoff Valve #2
First Check 
Assembly

First Spring 
Assembly

Second Spring 
Assembly

Second Check 
Assembly

1048 B64.4

** **



Dimensions & Weights
Below are the nominal dimensions and physical weights for the Series 
LF860 size 2-1/2" through 10".  Allowances must be made for normal 
manufacturing tolerances.  Please visit our website to download a copy 
of this product’s installation instructions, or contact your local FEBCO 
Representative for more information.

LF860

SIZE (DN) DIMENSIONS WEIGHT***

A B C D E* F** G H NRS OSY

in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm lbs. kg. lbs. kg.

21⁄2 65 403⁄4 1035 251⁄2 648 10 254 10 254 125⁄8 321 163⁄8 416 41⁄2 114 71⁄8 181 250 113 254 115

3 80 417⁄8 1064 255⁄8 651 10 254 10 254 127⁄8 327 221⁄4 565 41⁄2 114 73⁄8 187 276 125 280 127

4 100 461⁄4 1175 28 711 101⁄8 257 101⁄8 257 143⁄8 365 231⁄4 591 51⁄2 140 81⁄8 206 335 152 347 157

6 150 56 1422 343⁄4 883 123⁄4 324 111⁄8 283 187⁄8 479 301⁄8 765 61⁄2 165 97⁄8 251 503 228 523 237

8 200 65 1651 413⁄4 1061 155⁄8 397 121⁄4 311 231⁄2 597 373⁄4 959 7 178 111⁄8 283 807 366 835 379

10 250 725⁄8 1845 463⁄8 1178 155⁄8 397 123⁄8 314 271⁄2 699 48 1219 9 229 123⁄8 314 1205 547 1243 564

* Indicates nominal dimensions with NRS Gate Valves
** Indicates nominal dimensions with OSY Gate Valves (Full Open Position)
*** Indicates weight of complete Backflow Assemblies with specified Gate Valves

The gap drain is not designed to catch the maximum discharge possible from the 
relief valve. The installation of the FEBCO air gap with the drain line terminating 
above a floor drain will handle any normal discharge or nuisance spitting through 
the relief valve. However, floor drain size may need to be designed to prevent 
water damage caused by a catastrophic failure condition. Do not reduce the size 
of the drain line from the air gap fitting.

A

B

E*
C

D

F**

E*

F**

D

A

B

C

G

H
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Performance
Flow capacity chart identifies valve performance based upon rated water 
Velocity up to 20fps

•	 �Maximum service flow rate is determined by maximum rated Velocity of 
7.5fps.

•	 �AWWA Manual M-22 (Appendix C) recommends that the maximum 
water Velocity in the services be not more than 10fps. 

•	 UL flow rate is determined by typically rated Velocity of 15 feet/sec. 

21⁄2" 3"

21⁄2" & 3" (65mm & 80mm)
	 kPa	  psi

	 138	 20 

	 103	 15 

	 69	 10 

	 34	 5	
	 0	 80	 160	 240	 320	 400	 gpm 
	0	 304	 606	 910	 1211	 1520	 lpm

Headl


o
ss

4" & 6" (100mm & 150mm)	 kPa	  psi

	 138	 20 

	 103	 15 

	 69	 10 

	 34	 5	
	 0	 400	 800	 1200	 1600	 2000	 gpm 
	0	 1520	 3040	 4540	 6060	 7600	 lpm

Headl


o
ss

8" & 10" (200mm & 250mm)	 kPa	  psi

	 138	 20 

	 103	 15 

	 69	 10 

	 34	 5	
	 0	 1000	 2000	 3000	 4000	 5000	 gpm 
	0	 3800	 7600	 11400	 15140	 19000	 lpm

Headl


o
ss

Fernando
Line
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APPENDIX B

FIRE-FLOW REQUIREMENTS FOR BUILDINGS

The provisions contained in this appendix are not mandatory unless specifically referenced in
the adopting ordinance or legislation of the jurisdiction.

User note:
About this appendix: Appendix B provides a tooi for the use of jurisdictions in establishing a policy for determining fire-flow requirements in
accordance with Section 507.3. The determination of required fire flow is not an exact science, but having some level of information provides
a consistent way of choosing the appropriate fire flow for buildings throughout a jurisdiction. The primary tool used in this appendix is a table
that presents fire flow based on construction type and building area based on the correlation of the Insurance Services Office (ISO) method
and the construction types used in the International Building Code .

SECTION B101
GENERAL

B101.1 Scope. The procedure for determining fire-flow
requirements for buildings or portions of buildings hereafter
constructed shall be in accordance with this appendix. This
appendix does not apply to structures other than buildings.

B103.3 Areas without water supply systems. For informa-
tion regarding water supplies for fire-fighting purposes in
rural and suburban areas in which adequate and reliable water
supply systems do not exist, the fire code official is autho-
rized to utilize NFPA 1142. <

SECTION B104
FIRE-FLOW CALCULATION AREA

B104.1 General. The fire-flow calculation area shall be the
total floor area of all floor levels within the exterior walls,
and under the horizontal projections of the roof of a building,
except as modified in Section B104.3.
B104.2 Area separation. Portions of buildings that are sepa-
rated by fire walls without openings, constructed in accor-
dance with the California Building Code, are allowed to be
considered as separate fire-flow calculation areas.
B104.3 Type IA and Type IB construction. The fire-flow
calculation area of buildings constructed of Type IA and
Type IB construction shall be the area of the three largest suc-
cessive floors.

Exception: Fire-flow calculation area for open parking
garages shall be determined by the area of the largest
floor.

SECTION B102
DEFINITIONS

B102.1 Definitions. For the purpose of this appendix, certain
terms are defined as follows:
FIRE FLOW. The flow rate of a water supply, measured at
20 pounds per square inch (psi) (138 kPa) residual pressure,
that is available for fire fighting.
FIRE-FLOW CALCULATION AREA. The floor area, in
square feet (m2), used to determine the required fire flow.

SECTION B103
MODIFICATIONS

B103.1 Decreases. The fire code official is authorized to
reduce the fire-flow requirements for isolated buildings or a
group of buildings in rural areas or small communities
where the development of full fire-flow requirements is
impractical.
B103.2 Increases. The fire code official is authorized to
increase the fire-flow requirements where conditions indicate
an unusual susceptibility to group fires or conflagrations. An
increase shall be not more than twice that required for the
building under consideration.

SECTION B105
FIRE-FLOW REQUIREMENTS FOR BUILDINGS

B105.1 One- and two-family dwellings, Group R-3 and R-4
buildings and townhouses. The minimum fire-flow and flow
duration requirements for one- and two-family dwellings,
Group R-3 and R-4 buildings and townhouses shall be as
specified in Tables B105.1(1) and B105.1(2).

2019 CALIFORNIA FIRE CODE 745



APPENDIX B

TABLE B105.1(1)
REQUIRED FIRE FLOW FOR ONE- AND TWO-FAMILY DWELLINGS, GROUP R-3 AND R-4 BUILDINGS AND TOWNHOUSES

FIRE-FLOW CALCULATION AREA
(square feet)

AUTOMATIC SPRINKLER SYSTEM
(Design Standard)

MINIMUM FIRE FLOW
(gallons per minute)

FLOW DURATION
(hours)

0-3,600 No automatic sprinkler system 1,000 1

Duration in Table B105.1(2)
at the required fire-flow rate

Value in Table
B105, l (2)

3,601 and greater No automatic sprinkler system

Section 903.3.1.3 of the California Fire Code
or Section 313.3 of the California Residential Code

0-3,600 %500

'/2 value in Table
B105.1(2)

Section 903.3.1.3 of the California Fire Code
or Section 313.3 of the California Residential Code

3,601 and greater 1

For SI: 1 square foot = 0.0929 m2, 1 gallon per minute = 3.785 L/m.

TABLE B105.1(2)
REFERENCE TABLE FOR TABLES B105.1(1) AND B105.2

FIRE-FLOW CALCULATION AREA (square feet) FIRE FLOW
(gallons per mlnute)b

FLOW DURATION
(hours)Type IA and IB' Type IIA and IIIA" Type IV and V-Aa Type MB and IIIB* Type V-B'

0-22,700 0-12,700 0-8,200 0-5,900 0-3,600 1,500
22,701-30,200 12,701-17,000 8,201-10,900 5,901-7,900 3,601-4,800 1,750
30,201-38,700 17,001-21,800 10,901-12,900 7,901-9,800 4,801-6,200 2,000

238,701-48,300 21,801-24,200 12,901-17,400 9,801-12,600 6,201-7,700 2,250
48,301-59,000 24,201-33,200 17,401-21,300 12,601-15,400 7,701-9,400 2,500
59,001-70,900 33,201-39,700 21,301-25,500 15,401-18,400 9,401-11,300 2,750
70,901-83,700 39,701-47,100 25,501-30,100 18,401-21,800 11,301-13,400 3,000
83,701-97,700 47,101-54,900 30,101-35,200 21,801-25,900 13,401-15,600 3,250

397,701-112,700 54,901-63,400 35,201-40,600 25,901-29,300 15,601-18,000 3,500
112,701-128,700 63,401-72,400 40,601-46,400 29,301-33,500 18,001-20,600 3,750
128,701-145,900 46,401-52,500 33,501-37,90072,401-82,100 20,601-23,300 4,000
145,901-164,200 82,101-92,400 52,501-59,100 37,901-42,700 23,301-26,300 4,250
164,201-183,400 92,401-103,100 59,101-66,000 42,701-47,700 26,301-29,300 4,500
183,401-203,700 103,101-114,600 66,001-73,300 47,701-53,000 29,301-32,600 4,750
203,701-225,200 114,601-126,700 73,301-81,100 53,001-58,600 32,601-36,000 5,000
225,201-247,700 126,701-139,400 58,601-65,40081,101-89,200 36,001-39,600 5,250
247,701-271,200 139,401-152,600 89,201-97,700 65,401-70,600 39,601-43,400 5,500
271,201-295,900 152,601-166,500 97,701-106,500 70,601-77,000 43,401-47,400 5,750
295,901-Greater 106,501-115,800 77,001-83,700 47,401-51,500166,501-Greater 6,000 4

115,801-125,500 83,701-90,600 51,501-55,700 6,250
125,501-135,500 90,601-97,900 55,701-60,200 6,500
135,501-145,800 97,901-106,800 60,201-64,800 6,750
145,801-156,700 106,801-113,200 64,801-69,600 7,000
156,701-167,900 113,201-121,300 7,25069,601-74,600
167,901-179,400 121,301-129,600 7,50074,601-79,800
179,401-191,400 129,601-138,300 7,75079,801-85,100
191,401-Greater 138,301-Greater 85,101-Greater 8,000

For SI: 1 square foot = 0.0929 m2, 1 gallon per minute = 3.785 L/m, 1 pound per square inch = 6.895 kPa.
a. Types of construction are based on the California Building Code.
b. Measured at 20 psi residual pressure.
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APPENDIX B

TABLE B105.2
REQUIRED FIRE FLOW FOR BUILDINGS OTHER THAN ONE- AND

TWO-FAMILY DWELLINGS, GROUP R-3 AND R-4 BUILDINGS AND TOWNHOUSES
FLOW DURATION

(hours)
MINIMUM FIRE FLOW
(gallons per minute)

AUTOMATIC SPRINKLER SYSTEM
(Design Standard)

Duration in Table B105.1(2) iValue in Table B105.1(2)No automatic sprinkler system
Duration in Table B105.1(2) at the reduced flow rate25% of the value in Table B105.1(2)aSection 903.3.1.1 of the California Fire Code

25% of the value in Table B105.1(2)b Duration in Table B105.1(2) at the reduced flow rateSection 903.3.1.2 of the California Fire Code

For SI: 1 gallon per minute - 3.785 L/m.
a. The reduced fire flow shall be not less than 1,000 gallons per minute.
b. The reduced fire flow shall be not less than 1,500 gallons per minute.

B105.2 Buildings other than one- and two-family dwell-
ings, Group R-3 and R-4 buildings and townhouses. The
minimum fire-flow and flow duration for buildings other than
one- and two-family dwellings, Group R-3 and R-4 buildings
and townhouses shall be as specified in Tables B105.2 and
B105.1(2).

Exception: [SFM] Group B, S-2 and U occupancies hav-
ing a floor area not exceeding 1,000 square feet, primarily
constructed of noncombustible exterior walls with wood or
steel roof framing, having a Class A roof assembly, with
uses limited to the following or similar uses:

L California State Parks buildings of an accessory
nature ( restrooms).

2. Safety roadside rest areas, (SRRA), public restrooms.
3. Truck inspection facilities, ( TIF ), CHP office space

and vehicle inspection bays.
4. Sand/salt storage buildings, storage of sand and

salt.
B105.3 Water supply for buildings equipped with an auto-
matic sprinkler system. For buildings equipped with an
approved automatic sprinkler system, the water supply shall
be capable of providing the greater of:

1. The automatic sprinkler system demand, including hose
stream allowance.

2. The required fire flow.

SECTION B106
REFERENCED STANDARDS

ICC IBC—18 International Building Code
ICC IWUIC—18 International Wildland-

Urban Interface Code
ICC IRC—18 International Residential

Code
NFPA 1142—17 Standard on Water Supplies

for Suburban and Rural Fire
Fighting

B104.2
B103.3

Table
B105.l ( l )

B103.3

7472019 CALIFORNIA FIRE CODE
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HYDRAULIC COMPUTER MODEL OUTPUT 

PRIVATE DOMESTIC SYSTEM 

 

 

Reference Exhibit A for Node and Pipe Diagram 

 

 

The following conditions were modeled for the Pacifica Project: 

 

0. Average Day Demand 

 

1. Peak Hour Demand 

 

2. Peak Demand - WFU Based 
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* * * * * * * * * * * *  K Y P I P E  * * * * * * * * * * * * 
*                                                           * 
*  Pipe Network Modeling Software                           * 
*                                                           * 
*  CopyRighted by KYPIPE LLC (www.kypipe.com)               * 
*  Version: 10.009  10/01/2019                              * 
*  Company:  Dexter        Serial #:  592169                * 
*  Interface:  Classic                                      * 
*  Licensed for Pipe2018                                    * 
*                                                           * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
 
  
 Date & Time:  Mon Mar 20 14:08:28 2023 
  
 Master File : \\artic\eng\1043002\pacifica mar 2023 ky pipe domestic.KYP\pacifica mar 2023 ky 
pipe domestic.P2K                                                                                                            
 
 
               ************************************************ 
                S U M M A R Y   O F   O R I G I N A L   D A T A 
               ************************************************ 
 
 
 
 U N I T S   S P E C I F I E D 
 
    FLOWRATE ............ = gallons/minute 
    HEAD (HGL) .......... = feet 
    PRESSURE ............ = psig 
 
 
 
 P I P E L I N E   D A T A 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE  
 
   P I P E              NODE NAMES       LENGTH  DIAMETER  ROUGHNESS    MINOR  
   N A M E             #1        #2       (ft)     (in)      COEFF.  LOSS COEFF. 
 ------------------------------------------------------------------------------- 
       P-1            J-2    Source      450.00    18.00  120.0000      0.00 
       P-2            J-3      J-13      600.00     8.00  120.0000      0.00 
       P-3            J-3      J-18      200.00     8.00  120.0000      0.00 
       P-4     O-M & RP 1      J-12      200.00     6.00  120.0000      1.67 
       P-5           J-12      J-15       75.00     6.00  120.0000      0.00 
       P-6           J-15       J-6      380.00     4.00  120.0000      0.00 
       P-7            J-6       J-9      160.00     4.00  120.0000      1.00 
       P-8            J-7       J-6      320.00     4.00  120.0000      1.00 
       P-9            J-7       J-8      160.00     4.00  120.0000      1.00 
      P-10            J-9      J-17      120.00     6.00  120.0000      0.70 
      P-11            J-8       J-9      320.00     4.00  120.0000      1.00 
      P-12            J-8      J-11      160.00     4.00  120.0000      1.00 
      P-13           J-10       J-9      160.00     4.00  120.0000      1.00 
      P-14           J-11      J-10      320.00     4.00  120.0000      1.45 
      P-15            J-4I-M & RP 1       50.00     4.00  120.0000      1.67 
      P-16           J-13       J-4      230.00     8.00  120.0000      0.00 
      P-17           J-14       J-3      270.00     8.00  120.0000      0.00 
      P-18           J-15       J-7      160.00     4.00  120.0000      1.70 
      P-19           J-12       J-5      150.00     4.00  120.0000      0.00 
      P-20           J-18I-M & RP 2      190.00     4.00  120.0000      1.67 
      P-22     O-M & RP 2      J-17      160.00     6.00  120.0000      1.67 
      P-23            J-1      J-14      250.00     8.00  120.0000      0.00 
      P-24            J-1       J-2      670.00     8.00  120.0000      0.00 
      P-25         Source      J-19      670.00     6.00  120.0000      0.00 
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      P-26           J-19       J-1      450.00     8.00  120.0000      0.00 
      P-27           J-11      J-20      150.00     8.00  120.0000      1.00 
      P-28            J-8      J-21      150.00     8.00  120.0000      1.00 
      P-29            J-7      J-22      150.00     8.00  120.0000      1.00 
      P-30           J-10      J-23      140.00     8.00  120.0000      1.00 
      P-31           J-15      J-24      150.00     8.00  120.0000      1.00 
 
 
 
 P U M P/L O S S   E L E M E N T   D A T A 
 
 THERE IS A DEVICE AT NODE    M & RP 1 DESCRIBED BY THE FOLLOWING DATA: (ID=  1) 
 
           HEAD        FLOWRATE        EFFICIENCY 
           (ft)          (gpm)            (%) 
         -18.00            0.00           75.00 (Default)   
         -25.00           40.00           75.00 (Default)   
         -28.00          160.00           75.00 (Default)   
         -30.00          240.00           75.00 (Default)   
         -35.00          400.00           75.00 (Default)   
  
 THERE IS A DEVICE AT NODE    M & RP 2 ...............................> (ID=  1) 
  
 
 
 
 N O D E   D A T A 
 
  
       NODE      NODE        EXTERNAL      JUNCTION      EXTERNAL   
       NAME      TITLE        DEMAND       ELEVATION      GRADE     
                              (gpm)          (ft)          (ft)     
    -------------------------------------------------------------- 
 O-M & RP 1                      0.00       102.00 
 I-M & RP 2                      0.00       120.00 
     Source                      ----         0.00         285.00 
        J-1                      0.00       125.00 
        J-2                      0.00       125.00 
        J-3                      0.00       126.00 
        J-4                      0.00       101.00 
        J-5                      3.00       105.00 
        J-6                      2.00       100.00 
        J-7                      2.00       105.00 
        J-8                      2.00       101.00 
        J-9                      0.00        98.00 
       J-10                      2.00        98.00 
       J-11                      2.00       100.00 
       J-12                      0.00       104.00 
       J-13                      0.00       103.00 
       J-14                      0.00       123.00 
       J-15                      2.00       105.00 
       J-17                      0.00        99.00 
       J-18                      0.00       125.00 
       J-19                      0.00       125.00 
       J-20                      2.00       101.00 
       J-21                      2.00       102.00 
       J-22                      2.00       106.00 
       J-23                      2.00        98.00 
       J-24                      2.00       106.00 
 I-M & RP 1                      0.00       102.00 
 O-M & RP 2                      0.00       120.00 
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 O U T P U T   O P T I O N   D A T A 
 
 OUTPUT SELECTION:  ALL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT 
         MAXIMUM AND MINIMUM PRESSURES       =    3 
         MAXIMUM AND MINIMUM VELOCITIES      =    3 
 
 
 S Y S T E M   C O N F I G U R A T I O N 
 
     NUMBER OF PIPES ...................(P) =    30 
     NUMBER OF END NODES ...............(J) =    25 
     NUMBER OF PRIMARY LOOPS ...........(L) =     5 
     NUMBER OF SUPPLY NODES ............(F) =     1 
     NUMBER OF SUPPLY ZONES ............(Z) =     1 
 
 
================================================================================ 
Case:   0 
 
 RESULTS OBTAINED AFTER    8 TRIALS: ACCURACY = 0.87693E-04 
 
AVERAGE DAY DEMAND 
 
 S I M U L A T I O N   D E S C R I P T I O N   (L A B E L) 
 
 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
       P-1            J-2    Source       -17.42     0.00   0.00   0.02    0.00    0.00 
       P-2            J-3      J-13        12.61     0.00   0.00   0.08    0.01    0.01 
       P-3            J-3      J-18        12.39     0.00   0.00   0.08    0.01    0.01 
       P-4     O-M & RP 1      J-12        12.61     0.01   0.00   0.14    0.03    0.03 
       P-5           J-12      J-15         9.61     0.00   0.00   0.11    0.02    0.02 
       P-6           J-15       J-6         1.43     0.00   0.00   0.04    0.00    0.00 
       P-7            J-6       J-9        -2.99     0.00   0.00   0.08    0.01    0.01 
       P-8            J-7       J-6        -2.43     0.00   0.00   0.06    0.01    0.01 
       P-9            J-7       J-8         2.60     0.00   0.00   0.07    0.01    0.01 
      P-10            J-9      J-17       -12.39     0.00   0.00   0.14    0.03    0.03 
      P-11            J-8       J-9        -3.83     0.01   0.00   0.10    0.02    0.02 
      P-12            J-8      J-11         2.43     0.00   0.00   0.06    0.01    0.01 
      P-13           J-10       J-9        -5.57     0.01   0.00   0.14    0.04    0.04 
      P-14           J-11      J-10        -1.57     0.00   0.00   0.04    0.00    0.00 
      P-15            J-4I-M & RP 1        12.61     0.01   0.00   0.32    0.24    0.19 
      P-16           J-13       J-4        12.61     0.00   0.00   0.08    0.01    0.01 
      P-17           J-14       J-3        25.00     0.01   0.00   0.16    0.02    0.02 
      P-18           J-15       J-7         4.17     0.00   0.00   0.11    0.03    0.02 
      P-19           J-12       J-5         3.00     0.00   0.00   0.08    0.01    0.01 
      P-20           J-18I-M & RP 2        12.39     0.03   0.00   0.32    0.20    0.18 
      P-22     O-M & RP 2      J-17        12.39     0.00   0.00   0.14    0.03    0.03 
      P-23            J-1      J-14        25.00     0.01   0.00   0.16    0.02    0.02 
      P-24            J-1       J-2       -17.42     0.01   0.00   0.11    0.01    0.01 
      P-25         Source      J-19         7.58     0.01   0.00   0.09    0.01    0.01 
      P-26           J-19       J-1         7.58     0.00   0.00   0.05    0.00    0.00 
      P-27           J-11      J-20         2.00     0.00   0.00   0.01    0.00    0.00 
      P-28            J-8      J-21         2.00     0.00   0.00   0.01    0.00    0.00 
      P-29            J-7      J-22         2.00     0.00   0.00   0.01    0.00    0.00 
      P-30           J-10      J-23         2.00     0.00   0.00   0.01    0.00    0.00 
      P-31           J-15      J-24         2.00     0.00   0.00   0.01    0.00    0.00 
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 P U M P/L O S S   E L E M E N T   R E S U L T S 
 
                          INLET    OUTLET   PUMP   EFFIC-  USEFUL INCREMTL TOTAL  #PUMPS  #PUMPS  NPSH    Case 
     NAME    FLOWRATE      HEAD     HEAD    HEAD    ENCY    POWER   COST    COST PARALLEL SERIES  Avail.       
               gpm          ft       ft      ft      %       Hp      $       $                      ft 
 -------------------------------------------------------------------------------------------------------------- 
  M & RP 1      12.61    182.96    159.76   -23.2  75.00       0.    0.0     0.0     **     **   216.2   0.0000 
  M & RP 2      12.39    164.94    141.76   -23.2  75.00       0.    0.0     0.0     **     **   198.1   0.0000 

 
 
 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
 O-M & RP 1                       0.00       261.76    102.00   159.76    69.23 
 I-M & RP 2                       0.00       284.94    120.00   164.94    71.47 
     Source                       ----       285.00 
        J-1                       0.00       284.99    125.00   159.99    69.33 
        J-2                       0.00       285.00    125.00   160.00    69.33 
        J-3                       0.00       284.98    126.00   158.98    68.89 
        J-4                       0.00       284.97    101.00   183.97    79.72 
        J-5                       3.00       261.75    105.00   156.75    67.93 
        J-6                       2.00       261.75    100.00   161.75    70.09 
        J-7                       2.00       261.75    105.00   156.75    67.93 
        J-8                       2.00       261.75    101.00   160.75    69.66 
        J-9                       0.00       261.76     98.00   163.76    70.96 
       J-10                       2.00       261.75     98.00   163.75    70.96 
       J-11                       2.00       261.75    100.00   161.75    70.09 
       J-12                       0.00       261.76    104.00   157.76    68.36 
       J-13                       0.00       284.98    103.00   181.98    78.86 
       J-14                       0.00       284.99    123.00   161.99    70.19 
       J-15                       2.00       261.75    105.00   156.75    67.93 
       J-17                       0.00       261.76     99.00   162.76    70.53 
       J-18                       0.00       284.98    125.00   159.98    69.32 
       J-19                       0.00       284.99    125.00   159.99    69.33 
       J-20                       2.00       261.75    101.00   160.75    69.66 
       J-21                       2.00       261.75    102.00   159.75    69.22 
       J-22                       2.00       261.75    106.00   155.75    67.49 
       J-23                       2.00       261.75     98.00   163.75    70.96 
       J-24                       2.00       261.75    106.00   155.75    67.49 
 I-M & RP 1                       0.00       284.96    102.00   182.96    79.28 
 O-M & RP 2                       0.00       261.76    120.00   141.76    61.43 
 
 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            J-4         79.72        O-M & RP 2         61.43 
     I-M & RP 1         79.28              J-22         67.49 
           J-13         78.86              J-24         67.49 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
           P-15          0.32              P-27          0.01 
           P-20          0.32              P-28          0.01 
           P-17          0.16              P-29          0.01 
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 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      Source           25.00                     
 
 NET SYSTEM INFLOW  =     25.00 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =     25.00 
 
================================================================================ 
Case:   1 
 
 
 C H A N G E S   F O R   N E X T   S I M U L A T I O N  (Change Number =   1 ) 
  
Peak Hour Demand                                                                 
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 
 RESULTS OBTAINED AFTER    4 TRIALS: ACCURACY = 0.66058E-05 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
       P-1            J-2    Source       -52.26     0.00   0.00   0.07    0.00    0.00 
       P-2            J-3      J-13        38.96     0.03   0.00   0.25    0.05    0.05 
       P-3            J-3      J-18        36.04     0.01   0.00   0.23    0.05    0.05 
       P-4     O-M & RP 1      J-12        38.96     0.04   0.01   0.44    0.24    0.21 
       P-5           J-12      J-15        29.96     0.01   0.00   0.34    0.13    0.13 
       P-6           J-15       J-6         4.99     0.01   0.00   0.13    0.03    0.03 
       P-7            J-6       J-9        -8.21     0.01   0.00   0.21    0.09    0.08 
       P-8            J-7       J-6        -7.19     0.02   0.00   0.18    0.07    0.07 
       P-9            J-7       J-8         8.17     0.01   0.00   0.21    0.09    0.08 
      P-10            J-9      J-17       -36.04     0.02   0.00   0.41    0.20    0.18 
      P-11            J-8       J-9       -11.27     0.05   0.00   0.29    0.16    0.15 
      P-12            J-8      J-11         7.44     0.01   0.00   0.19    0.07    0.07 
      P-13           J-10       J-9       -16.56     0.05   0.00   0.42    0.33    0.31 
      P-14           J-11      J-10        -4.56     0.01   0.00   0.12    0.03    0.03 
      P-15            J-4I-M & RP 1        38.96     0.08   0.03   0.99    2.03    1.52 
      P-16           J-13       J-4        38.96     0.01   0.00   0.25    0.05    0.05 
      P-17           J-14       J-3        75.00     0.05   0.00   0.48    0.17    0.17 
      P-18           J-15       J-7        12.97     0.03   0.00   0.33    0.22    0.20 
      P-19           J-12       J-5         9.00     0.02   0.00   0.23    0.10    0.10 
      P-20           J-18I-M & RP 2        36.04     0.25   0.02   0.92    1.43    1.32 
      P-22     O-M & RP 2      J-17        36.04     0.03   0.00   0.41    0.21    0.18 
      P-23            J-1      J-14        75.00     0.04   0.00   0.48    0.17    0.17 
      P-24            J-1       J-2       -52.26     0.06   0.00   0.33    0.09    0.09 
      P-25         Source      J-19        22.74     0.05   0.00   0.26    0.08    0.08 
      P-26           J-19       J-1        22.74     0.01   0.00   0.15    0.02    0.02 
      P-27           J-11      J-20         6.00     0.00   0.00   0.04    0.00    0.00 
      P-28            J-8      J-21         6.00     0.00   0.00   0.04    0.00    0.00 
      P-29            J-7      J-22         6.00     0.00   0.00   0.04    0.00    0.00 
      P-30           J-10      J-23         6.00     0.00   0.00   0.04    0.00    0.00 
      P-31           J-15      J-24         6.00     0.00   0.00   0.04    0.00    0.00 
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 P U M P/L O S S   E L E M E N T   R E S U L T S 
 
 
                          INLET    OUTLET   PUMP   EFFIC-  USEFUL INCREMTL TOTAL  #PUMPS  #PUMPS  NPSH    Case 
     NAME    FLOWRATE      HEAD     HEAD    HEAD    ENCY    POWER   COST    COST PARALLEL SERIES  Avail.       
               gpm          ft       ft      ft      %       Hp      $       $                      ft 
 -------------------------------------------------------------------------------------------------------------- 
  M & RP 1      38.96    182.70    157.75   -25.0  75.00       0.    0.0     0.0     **     **   215.9   1.0000 
  M & RP 2      36.04    164.57    139.75   -24.8  75.00       0.    0.0     0.0     **     **   197.8   1.0000 

 
 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
 O-M & RP 1                       0.00       259.75    102.00   157.75    68.36 
 I-M & RP 2                       0.00       284.57    120.00   164.57    71.31 
     Source                       ----       285.00 
        J-1                       0.00       284.94    125.00   159.94    69.31 
        J-2                       0.00       285.00    125.00   160.00    69.33 
        J-3                       0.00       284.85    126.00   158.85    68.83 
        J-4                       0.00       284.81    101.00   183.81    79.65 
        J-5                       9.00(3.00) 259.69    105.00   154.69    67.03 
        J-6                       6.00(3.00) 259.68    100.00   159.68    69.20 
        J-7                       6.00(3.00) 259.66    105.00   154.66    67.02 
        J-8                       6.00(3.00) 259.65    101.00   158.65    68.75 
        J-9                       0.00       259.70     98.00   161.70    70.07 
       J-10                       6.00(3.00) 259.64     98.00   161.64    70.05 
       J-11                       6.00(3.00) 259.63    100.00   159.63    69.17 
       J-12                       0.00       259.70    104.00   155.70    67.47 
       J-13                       0.00       284.82    103.00   181.82    78.79 
       J-14                       0.00       284.90    123.00   161.90    70.15 
       J-15                       6.00(3.00) 259.69    105.00   154.69    67.03 
       J-17                       0.00       259.72     99.00   160.72    69.64 
       J-18                       0.00       284.84    125.00   159.84    69.26 
       J-19                       0.00       284.95    125.00   159.95    69.31 
       J-20                       6.00(3.00) 259.63    101.00   158.63    68.74 
       J-21                       6.00(3.00) 259.64    102.00   157.64    68.31 
       J-22                       6.00(3.00) 259.66    106.00   153.66    66.59 
       J-23                       6.00(3.00) 259.64     98.00   161.64    70.05 
       J-24                       6.00(3.00) 259.69    106.00   153.69    66.60 
 I-M & RP 1                       0.00       284.70    102.00   182.70    79.17 
 O-M & RP 2                       0.00       259.75    120.00   139.75    60.56 
 
 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            J-4         79.65        O-M & RP 2         60.56 
     I-M & RP 1         79.17              J-22         66.59 
           J-13         78.79              J-24         66.60 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
           P-15          0.99              P-27          0.04 
           P-20          0.92              P-28          0.04 
           P-17          0.48              P-29          0.04 
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 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      Source           75.00                     
 
 NET SYSTEM INFLOW  =     75.00 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =     75.00 
 
================================================================================ 
Case:   2 
 
 
 C H A N G E S   F O R   N E X T   S I M U L A T I O N  (Change Number =   2 ) 
  
Peak Demand - WFU Based                                                          
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 RESULTS OBTAINED AFTER    4 TRIALS: ACCURACY = 0.17561E-05 
 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
       P-1            J-2    Source      -470.36     0.05   0.00   0.59    0.10    0.10 
       P-2            J-3      J-13       376.20     2.08   0.00   2.40    3.47    3.47 
       P-3            J-3      J-18       298.80     0.45   0.00   1.91    2.26    2.26 
       P-4     O-M & RP 1      J-12       376.20     2.81   0.47   4.27   16.43   14.07 
       P-5           J-12      J-15       295.20     0.67   0.00   3.35    8.98    8.98 
       P-6           J-15       J-6        59.75     1.28   0.00   1.53    3.36    3.36 
       P-7            J-6       J-9       -56.23     0.48   0.03   1.44    3.20    3.00 
       P-8            J-7       J-6       -61.98     1.15   0.04   1.58    3.71    3.59 
       P-9            J-7       J-8        81.43     0.95   0.07   2.08    6.37    5.96 
      P-10            J-9      J-17      -298.80     1.10   0.12   3.39   10.22    9.18 
      P-11            J-8       J-9       -96.82     2.63   0.09   2.47    8.50    8.20 
      P-12            J-8      J-11        70.25     0.72   0.05   1.79    4.84    4.53 
      P-13           J-10       J-9      -145.75     2.80   0.21   3.72   18.85   17.50 
      P-14           J-11      J-10       -37.75     0.46   0.02   0.96    1.50    1.43 
      P-15            J-4I-M & RP 1       376.20     5.07   2.39   9.60  149.17  101.34 
      P-16           J-13       J-4       376.20     0.80   0.00   2.40    3.47    3.47 
      P-17           J-14       J-3       675.00     2.76   0.00   4.31   10.23   10.23 
      P-18           J-15       J-7       127.45     2.18   0.28   3.25   15.40   13.65 
      P-19           J-12       J-5        81.00     0.88   0.00   2.07    5.90    5.90 
      P-20           J-18I-M & RP 2       298.80    12.57   1.51   7.63   74.09   66.14 
      P-22     O-M & RP 2      J-17       298.80     1.47   0.30   3.39   11.04    9.18 
      P-23            J-1      J-14       675.00     2.56   0.00   4.31   10.23   10.23 
      P-24            J-1       J-2      -470.36     3.51   0.00   3.00    5.24    5.24 
      P-25         Source      J-19       204.64     3.05   0.00   2.32    4.56    4.56 
      P-26           J-19       J-1       204.64     0.50   0.00   1.31    1.12    1.12 
      P-27           J-11      J-20        54.00     0.01   0.00   0.34    0.11    0.10 
      P-28            J-8      J-21        54.00     0.01   0.00   0.34    0.11    0.10 
      P-29            J-7      J-22        54.00     0.01   0.00   0.34    0.11    0.10 
      P-30           J-10      J-23        54.00     0.01   0.00   0.34    0.11    0.10 
      P-31           J-15      J-24        54.00     0.01   0.00   0.34    0.11    0.10 
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 P U M P/L O S S   E L E M E N T   R E S U L T S 
 
 
                          INLET    OUTLET   PUMP   EFFIC-  USEFUL INCREMTL TOTAL  #PUMPS  #PUMPS  NPSH    Case 
     NAME    FLOWRATE      HEAD     HEAD    HEAD    ENCY    POWER   COST    COST PARALLEL SERIES  Avail.       
               gpm          ft       ft      ft      %       Hp      $       $                      ft 
 -------------------------------------------------------------------------------------------------------------- 
  M & RP 1     376.20    163.79    129.57   -34.2  75.00      -3.    0.0     0.0     **     **   195.6   2.0000 
  M & RP 2     298.80    141.59    109.85   -31.7  75.00      -2.    0.0     0.0     **     **   173.9   2.0000 

 
 
 
 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
 O-M & RP 1                       0.00       231.57    102.00   129.57    56.15 
 I-M & RP 2                       0.00       261.59    120.00   141.59    61.36 
     Source                       ----       285.00 
        J-1                       0.00       281.44    125.00   156.44    67.79 
        J-2                       0.00       284.95    125.00   159.95    69.31 
        J-3                       0.00       276.12    126.00   150.12    65.05 
        J-4                       0.00       273.25    101.00   172.25    74.64 
        J-5                      81.00( ** ) 227.40    105.00   122.40    53.04 
        J-6                      54.00( ** ) 226.34    100.00   126.34    54.75 
        J-7                      54.00( ** ) 225.15    105.00   120.15    52.07 
        J-8                      54.00( ** ) 224.13    101.00   123.13    53.36 
        J-9                       0.00       226.85     98.00   128.85    55.84 
       J-10                      54.00( ** ) 223.84     98.00   125.84    54.53 
       J-11                      54.00( ** ) 223.36    100.00   123.36    53.45 
       J-12                       0.00       228.29    104.00   124.29    53.86 
       J-13                       0.00       274.04    103.00   171.04    74.12 
       J-14                       0.00       278.89    123.00   155.89    67.55 
       J-15                      54.00( ** ) 227.61    105.00   122.61    53.13 
       J-17                       0.00       228.08     99.00   129.08    55.93 
       J-18                       0.00       275.67    125.00   150.67    65.29 
       J-19                       0.00       281.95    125.00   156.95    68.01 
       J-20                      54.00( ** ) 223.34    101.00   122.34    53.01 
       J-21                      54.00( ** ) 224.11    102.00   122.11    52.92 
       J-22                      54.00( ** ) 225.13    106.00   119.13    51.63 
       J-23                      54.00( ** ) 223.82     98.00   125.82    54.52 
       J-24                      54.00( ** ) 227.60    106.00   121.60    52.69 
 I-M & RP 1                       0.00       265.79    102.00   163.79    70.97 
 O-M & RP 2                       0.00       229.85    120.00   109.85    47.60 
 
 
 
 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            J-4         74.64        O-M & RP 2         47.60 
           J-13         74.12              J-22         51.63 
     I-M & RP 1         70.97               J-7         52.07 
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     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
           P-15          9.60              P-27          0.34 
           P-20          7.63              P-28          0.34 
           P-17          4.31              P-29          0.34 
 
 
 
 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      Source          675.00                     
 
 NET SYSTEM INFLOW  =    675.00 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =    675.00 
  
  
           ***** HYDRAULIC ANALYSIS COMPLETED ***** 
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APPENDIX F 

 

 

HYDRAULIC COMPUTER MODEL OUTPUT 

PRIVATE FIRE PROTECTION SYSTEM 

 

 

Reference Exhibit B for Node and Pipe Diagram 

 

 

The following conditions were modeled for the Pacifica Project: 

 

1. Maximum Day Demands plus 1,500 gpm at Node 15 

 

2. Maximum Day Demands plus 1,500 gpm at Node 11 
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* * * * * * * * * * * *  K Y P I P E  * * * * * * * * * * * * 
*                                                           * 
*  Pipe Network Modeling Software                           * 
*                                                           * 
*  CopyRighted by KYPIPE LLC (www.kypipe.com)               * 
*  Version: 10.009  10/01/2019                              * 
*  Company:  Dexter        Serial #:  592169                * 
*  Interface:  Classic                                      * 
*  Licensed for Pipe2018                                    * 
*                                                           * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
 
  
 Date & Time:  Mon Mar 20 14:19:51 2023 
  
 Master File : \\artic\eng\1043002\pacifica mar 2023 ky pipe fire.KYP\pacifica mar 2023 ky pipe 
fire.P2K                                                                                                                     
 
 
               ************************************************ 
                S U M M A R Y   O F   O R I G I N A L   D A T A 
               ************************************************ 
 
 
 
 U N I T S   S P E C I F I E D 
 
    FLOWRATE ............ = gallons/minute 
    HEAD (HGL) .......... = feet 
    PRESSURE ............ = psig 
 
 
 
 P I P E L I N E   D A T A 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE  
 
   P I P E              NODE NAMES       LENGTH  DIAMETER  ROUGHNESS    MINOR  
   N A M E             #1        #2       (ft)     (in)      COEFF.  LOSS COEFF. 
 ------------------------------------------------------------------------------- 
       P-1            J-2    Source      450.00    18.00  120.0000      0.00 
       P-2            J-3      J-13      600.00     8.00  120.0000      0.00 
       P-3            J-3      J-18      200.00     8.00  120.0000      0.00 
       P-4            J-6      J-15      360.00     8.00  120.0000      2.00 
       P-5       O-DCDA-1      J-15      160.00     8.00  120.0000      5.57 
       P-7            J-6       J-9      160.00     8.00  120.0000      1.00 
       P-8            J-7       J-6      320.00     8.00  120.0000      2.00 
       P-9            J-7       J-8      160.00     8.00  120.0000      1.00 
      P-10            J-9      J-17      120.00     8.00  120.0000      0.70 
      P-11            J-8       J-9      320.00     8.00  120.0000      1.40 
      P-12            J-8      J-11      160.00     8.00  120.0000      0.70 
      P-13           J-10       J-9      160.00     8.00  120.0000      1.00 
      P-14           J-11      J-10      320.00     8.00  120.0000      0.75 
      P-15            J-4  I-DCDA-1       50.00     8.00  120.0000      1.67 
      P-16           J-13       J-4      230.00     8.00  120.0000      0.00 
      P-17           J-14       J-3      270.00     8.00  120.0000      0.00 
      P-18           J-15       J-7      160.00     8.00  120.0000      1.70 
      P-20           J-18  I-DCDA-2      190.00     8.00  120.0000      1.67 
      P-22       O-DCDA-2      J-17      160.00     8.00  120.0000      1.67 
      P-23            J-1      J-14      250.00     8.00  120.0000      0.00 
      P-24            J-1       J-2      670.00     8.00  120.0000      0.00 
      P-25         Source      J-19      670.00     6.00  120.0000      0.00 
      P-26           J-19       J-1      450.00     8.00  120.0000      0.00 
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 P U M P/L O S S   E L E M E N T   D A T A 
 
 THERE IS A DEVICE AT NODE      DCDA-1 DESCRIBED BY THE FOLLOWING DATA: (ID=  1) 
 
           HEAD        FLOWRATE        EFFICIENCY 
           (ft)          (gpm)            (%) 
          -9.00            0.00           75.00 (Default)   
         -12.00          900.00           75.00 (Default)   
         -14.00         1100.00           75.00 (Default)   
         -18.00         1300.00           75.00 (Default)   
         -21.00         1500.00           75.00 (Default)   
  
 THERE IS A DEVICE AT NODE      DCDA-2 ...............................> (ID=  1) 
  
 
 
 
 N O D E   D A T A 
 
  
       NODE      NODE        EXTERNAL      JUNCTION      EXTERNAL   
       NAME      TITLE        DEMAND       ELEVATION      GRADE     
                              (gpm)          (ft)          (ft)     
    -------------------------------------------------------------- 
     Source                      ----         0.00         285.00 
   O-DCDA-1                      0.00       102.00 
   I-DCDA-2                      0.00       120.00 
        J-1                      0.00       125.00 
        J-2                      0.00       125.00 
        J-3                      0.00       126.00 
        J-4                     12.50       101.00 
        J-6                      0.00       100.00 
        J-7                      0.00       105.00 
        J-8                      0.00       101.00 
        J-9                      0.00        98.00 
       J-10                      0.00        98.00 
       J-11                      0.00       100.00 
       J-13                      0.00       103.00 
       J-14                      0.00       123.00 
       J-15                      0.00       105.00 
       J-17                      0.00        99.00 
       J-18                     12.50       125.00 
       J-19                      0.00       125.00 
   I-DCDA-1                      0.00       102.00 
   O-DCDA-2                      0.00       120.00 
 
 
 
 O U T P U T   O P T I O N   D A T A 
 
 OUTPUT SELECTION:  ALL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT 
         MAXIMUM AND MINIMUM PRESSURES       =    3 
         MAXIMUM AND MINIMUM VELOCITIES      =    3 
 
 
 
 S Y S T E M   C O N F I G U R A T I O N 
 
     NUMBER OF PIPES ...................(P) =    23 
     NUMBER OF END NODES ...............(J) =    18 
     NUMBER OF PRIMARY LOOPS ...........(L) =     5 
     NUMBER OF SUPPLY NODES ............(F) =     1 
     NUMBER OF SUPPLY ZONES ............(Z) =     1 
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Case:   1 
 
 
 
 C H A N G E S   F O R   N E X T   S I M U L A T I O N  (Change Number =   1 ) 
  
Maximum Day plus 1,500 gpm Fire Flow Scenario                                    
1,500 gpm at Node 15                                                             
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 
 RESULTS OBTAINED AFTER    9 TRIALS: ACCURACY = 0.30242E-04 
 
 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
       P-1            J-2    Source     -1080.08     0.21   0.00   1.36    0.47    0.47 
       P-2            J-3      J-13       720.50     6.93   0.00   4.60   11.55   11.55 
       P-3            J-3      J-18       829.50     3.00   0.00   5.29   14.99   14.99 
       P-4            J-6      J-15       339.35     1.03   0.15   2.17    3.27    2.86 
       P-5       O-DCDA-1      J-15       695.50     1.73   1.70   4.44   21.46   10.81 
       P-7            J-6       J-9      -446.25     0.76   0.13   2.85    5.54    4.75 
       P-8            J-7       J-6      -106.90     0.11   0.01   0.68    0.38    0.34 
       P-9            J-7       J-8      -358.26     0.51   0.08   2.29    3.67    3.17 
      P-10            J-9      J-17      -804.50     1.70   0.29   5.13   16.55   14.16 
      P-11            J-8       J-9      -211.51     0.38   0.04   1.35    1.32    1.19 
      P-12            J-8      J-11      -146.75     0.10   0.01   0.94    0.67    0.61 
      P-13           J-10       J-9      -146.75     0.10   0.01   0.94    0.69    0.61 
      P-14           J-11      J-10      -146.75     0.19   0.01   0.94    0.64    0.61 
      P-15            J-4  I-DCDA-1       695.50     0.54   0.51   4.44   21.03   10.81 
      P-16           J-13       J-4       720.50     2.66   0.00   4.60   11.55   11.55 
      P-17           J-14       J-3      1550.00    12.88   0.00   9.89   47.71   47.71 
      P-18           J-15       J-7      -465.15     0.82   0.23   2.97    6.59    5.13 
      P-20           J-18  I-DCDA-2       804.50     2.69   0.68   5.13   17.76   14.16 
      P-22       O-DCDA-2      J-17       804.50     2.27   0.68   5.13   18.43   14.16 
      P-23            J-1      J-14      1550.00    11.93   0.00   9.89   47.71   47.71 
      P-24            J-1       J-2     -1080.08    16.37   0.00   6.89   24.44   24.44 
      P-25         Source      J-19       469.92    14.23   0.00   5.33   21.24   21.24 
      P-26           J-19       J-1       469.92     2.35   0.00   3.00    5.23    5.23 
 
 
 
 P U M P/L O S S   E L E M E N T   R E S U L T S 
 
 
 
                          INLET    OUTLET   PUMP   EFFIC-  USEFUL INCREMTL TOTAL  #PUMPS  #PUMPS  NPSH    Case 
     NAME    FLOWRATE      HEAD     HEAD    HEAD    ENCY    POWER   COST    COST PARALLEL SERIES  Avail.       
               gpm          ft       ft      ft      %       Hp      $       $                      ft 
 -------------------------------------------------------------------------------------------------------------- 
    DCDA-1     695.50    130.97    120.42   -10.6  75.00      -2.   -0.1    -0.1     **     **   163.9   1.0000 
    DCDA-2     804.50    117.24    105.98   -11.3  75.00      -2.   -0.1    -0.1     **     **   150.0   1.0000 
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 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
     Source                       ----       285.00 
   O-DCDA-1                       0.00       222.42    102.00   120.42    52.18 
   I-DCDA-2                       0.00       237.24    120.00   117.24    50.80 
        J-1                       0.00       268.42    125.00   143.42    62.15 
        J-2                       0.00       284.79    125.00   159.79    69.24 
        J-3                       0.00       243.61    126.00   117.61    50.96 
        J-4                      25.00(2.00) 234.03    101.00   133.03    57.64 
        J-6                       0.00       220.16    100.00   120.16    52.07 
        J-7                       0.00       220.04    105.00   115.04    49.85 
        J-8                       0.00       220.63    101.00   119.63    51.84 
        J-9                       0.00       221.05     98.00   123.05    53.32 
       J-10                       0.00       220.94     98.00   122.94    53.27 
       J-11                       0.00       220.73    100.00   120.73    52.32 
       J-13                       0.00       236.68    103.00   133.68    57.93 
       J-14                       0.00       256.49    123.00   133.49    57.85 
       J-15                    1500.00       218.98    105.00   113.98    49.39 
       J-17                       0.00       223.03     99.00   124.03    53.75 
       J-18                      25.00(2.00) 240.61    125.00   115.61    50.10 
       J-19                       0.00       270.77    125.00   145.77    63.17 
   I-DCDA-1                       0.00       232.97    102.00   130.97    56.76 
   O-DCDA-2                       0.00       225.98    120.00   105.98    45.93 
 
 
 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            J-2         69.24          O-DCDA-2         45.93 
           J-19         63.17              J-15         49.39 
            J-1         62.15               J-7         49.85 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
           P-17          9.89               P-8          0.68 
           P-23          9.89              P-12          0.94 
           P-24          6.89              P-13          0.94 
 
 
 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      Source         1550.00                     
 
 NET SYSTEM INFLOW  =   1550.00 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =   1550.00 
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Case:   2 
 
 
 
 C H A N G E S   F O R   N E X T   S I M U L A T I O N  (Change Number =   2 ) 
  
Maximum Day plus 1,500 gpm Fire Flow Scenario                                    
1,500 gpm at Node 11                                                             
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 
 RESULTS OBTAINED AFTER    4 TRIALS: ACCURACY = 0.30322E-06 
 
 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
       P-1            J-2    Source     -1080.08     0.21   0.00   1.36    0.47    0.47 
       P-2            J-3      J-13       683.07     6.28   0.00   4.36   10.46   10.46 
       P-3            J-3      J-18       866.93     3.25   0.00   5.53   16.26   16.26 
       P-4            J-6      J-15      -251.96     0.59   0.08   1.61    1.87    1.65 
       P-5       O-DCDA-1      J-15       658.07     1.56   1.53   4.20   19.30    9.76 
       P-7            J-6       J-9       136.15     0.08   0.01   0.87    0.60    0.53 
       P-8            J-7       J-6      -115.81     0.13   0.02   0.74    0.44    0.39 
       P-9            J-7       J-8       521.92     1.02   0.17   3.33    7.43    6.35 
      P-10            J-9      J-17      -841.93     1.85   0.31   5.37   18.02   15.41 
      P-11            J-8       J-9      -376.31     1.11   0.13   2.40    3.86    3.47 
      P-12            J-8      J-11       898.23     2.78   0.36   5.73   19.60   17.37 
      P-13           J-10       J-9      -601.77     1.32   0.23   3.84    9.70    8.27 
      P-14           J-11      J-10      -601.77     2.65   0.17   3.84    8.81    8.27 
      P-15            J-4  I-DCDA-1       658.07     0.49   0.46   4.20   18.91    9.76 
      P-16           J-13       J-4       683.07     2.41   0.00   4.36   10.46   10.46 
      P-17           J-14       J-3      1550.00    12.88   0.00   9.89   47.71   47.71 
      P-18           J-15       J-7       406.11     0.64   0.18   2.59    5.10    3.99 
      P-20           J-18  I-DCDA-2       841.93     2.93   0.75   5.37   19.35   15.41 
      P-22       O-DCDA-2      J-17       841.93     2.46   0.75   5.37   20.09   15.41 
      P-23            J-1      J-14      1550.00    11.93   0.00   9.89   47.71   47.71 
      P-24            J-1       J-2     -1080.08    16.37   0.00   6.89   24.44   24.44 
      P-25         Source      J-19       469.92    14.23   0.00   5.33   21.24   21.24 
      P-26           J-19       J-1       469.92     2.35   0.00   3.00    5.23    5.23 
 
 
 
 P U M P/L O S S   E L E M E N T   R E S U L T S 
 
 
 
                          INLET    OUTLET   PUMP   EFFIC-  USEFUL INCREMTL TOTAL  #PUMPS  #PUMPS  NPSH    Case 
     NAME    FLOWRATE      HEAD     HEAD    HEAD    ENCY    POWER   COST    COST PARALLEL SERIES  Avail.       
               gpm          ft       ft      ft      %       Hp      $       $                      ft 
 -------------------------------------------------------------------------------------------------------------- 
    DCDA-1     658.07    131.98    121.63   -10.4  75.00      -2.   -0.1    -0.2     **     **   164.9   2.0000 
    DCDA-2     841.93    116.68    105.15   -11.5  75.00      -2.   -0.1    -0.2     **     **   149.4   2.0000 
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 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
     Source                       ----       285.00 
   O-DCDA-1                       0.00       223.63    102.00   121.63    52.71 
   I-DCDA-2                       0.00       236.68    120.00   116.68    50.56 
        J-1                       0.00       268.42    125.00   143.42    62.15 
        J-2                       0.00       284.79    125.00   159.79    69.24 
        J-3                       0.00       243.61    126.00   117.61    50.96 
        J-4                      25.00(2.00) 234.93    101.00   133.93    58.04 
        J-6                       0.00       219.87    100.00   119.87    51.94 
        J-7                       0.00       219.73    105.00   114.73    49.72 
        J-8                       0.00       218.54    101.00   117.54    50.93 
        J-9                       0.00       219.77     98.00   121.77    52.77 
       J-10                       0.00       218.22     98.00   120.22    52.10 
       J-11                    1500.00       215.40    100.00   115.40    50.01 
       J-13                       0.00       237.33    103.00   134.33    58.21 
       J-14                       0.00       256.49    123.00   133.49    57.85 
       J-15                       0.00       220.54    105.00   115.54    50.07 
       J-17                       0.00       221.94     99.00   122.94    53.27 
       J-18                      25.00(2.00) 240.36    125.00   115.36    49.99 
       J-19                       0.00       270.77    125.00   145.77    63.17 
   I-DCDA-1                       0.00       233.98    102.00   131.98    57.19 
   O-DCDA-2                       0.00       225.15    120.00   105.15    45.56 
 
 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            J-2         69.24          O-DCDA-2         45.56 
           J-19         63.17               J-7         49.72 
            J-1         62.15              J-18         49.99 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
           P-17          9.89               P-8          0.74 
           P-23          9.89               P-7          0.87 
           P-24          6.89               P-1          1.36 
 
 
 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      Source         1550.00                     
 
 NET SYSTEM INFLOW  =   1550.00 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =   1550.00 
            ***** HYDRAULIC ANALYSIS COMPLETED ***** 
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