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Purpose of Study 

 

The purpose of this study is to provide recommended water system improvements for the 

BDM Mixed Use project.  These improvements include connections to the public water system 

to allow adequate domestic and fire protection service to be provided to the project.  The 

project proposes to connect to the existing public water system in Emerald Crest Court and 

make a new connection via a new public water line at the Corporate Center Drive and Otay 

Mesa Road intersection; the onsite water improvements are proposed to be private.  This 

report will verify that the recommended public improvements comply with the City of San 

Diego Water Department water system design standards.  Private onsite water system 

requirements will be addressed outside the scope of this report.  

 

 

Study Area 

 

The study area for this report is the boundary of the BDM Mixed Use project.  The extent of 

the existing water system which was incorporated into the analysis of the project site was 

based on the existing Otay Mesa 680 Zone distribution system that serves the area.   

 

 

Design Criteria and Water Demands 

 

The design criteria utilized in the analysis of the BDM Mixed Use project water system are 

in accordance with the current City of San Diego Water Facility Design Guidelines, Revised 

January 2021.  The design criteria include a minimum static pressure of 65 pounds per 

square inch (psi) and maximum static pressure of 120 psi.  Residual pressure with all pipes 

open must be a minimum of 40 psi and pressure loss at any location must not exceed 25 psi 

below static pressure.  For one source out of service, residual pressures at all locations must 

not be less than 40 psi below static pressure. 

 

For fire flow scenarios, minimum residual pressure must be 20 psi in the area of the fire.  The 

25 psi and 40 psi maximum pressure drop requirements apply for the remaining portions of 

the system for all pipes open and one source out of service, respectively.  A key criterion is 
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that velocities in the water mains under maximum day demand plus fire flow demands 

cannot exceed 15 feet per second. 

 

Table 1 summarizes the water duty factors for the land use encountered on the project from 

the City Design Guidelines.  Residential water duty factors are based on a unit demand of 

150 gpd per person.   

 

 

TABLE 1 

BDM MIXED USE  

WATER DUTY FACTOR 

Land Use 
Density 

DU/Acre 
Persons/DU 

Average 

Water 

Duty Factor 

Multi-Family Residential 

(Market Rate) 
32 3.0 450 gpd/DU 

Affordable Housing 43 2.6 390 gpd/DU 

Commercial - - 5,000 gpd/AC 

 

 

The final fire flow requirement for the project will be based on the California Fire Code Table 

B105.1 which uses building square footage and construction type to determine the fire flow 

and duration.  At this level of planning, a fire flow of 3,000 gpm is assumed for multi-family 

residential per the City Design Guidelines.  Table 2 presents the projected water demands 

for the proposed project. 

 

TABLE 2 

BDM MIXED USE  

PROJECTED WATER DEMANDS 

Land Use Quantity 
Density 

du/ac 

Demand 

Factor 

Water Demand, 

gpd 

Multi-Family 

Residential  
378 du 32 450 gpd/DU 170,100 

Affordable 

Housing 
51 du 43 390 gpd/DU 19,980 

Commercial 0.2 Ac - 5,000 gpd/Ac 1,000 

Total    190,990 
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From the City of San Diego Guidelines and Standards, Figure 2-2, the maximum day demand 

to average annual demand ratio is approximately 1.1. This results in an estimated maximum 

day demand of 210,089 gpd (146 gpm). 

 

From the City of San Diego Guidelines and Standards, Figure 2-1, the peak hour demand to 

average annual demand ratio is approximately 1.4.  Peak Hour Demand is calculated to be 

267,386 gpd (186 gpm).  Appendix B of this report presents the reference and backup data 

for determining these peaking factors.   

 

 

Existing Water System 

 

There are existing public water facilities directly adjacent to the BDM Mixed Use project site.  

The 24-inch Otay Mesa Pipeline is located in Otay Mesa Road along the north side of the 

project.  A 16-inch water line has been constructed off this line at Emerald Crest Court by 

the adjacent project to the west.  The water lines in this area are supplied by the 680 Zone.   

 

The existing public water facilities in the vicinity of the project are shown on Figure 2. 

 

 

Water Service Overview 

 

The project proposes to receive water service by extending the existing 16-inch public water 

line in Emerald Crest Court and extend a new 16-inch public water line from the 24-inch 

Otay Mesa Pipeline at the Corporate Center Drive and Otay Mesa Road intersection.  Per 

the City’s direction, this new 16-inch public water line from the 24-inch Otay Mesa Pipeline 

at the Corporate Center Drive and Otay Mesa Road intersection will be incorporated into a 

future City CIP overall replacement of the 24-inch Otay Mesa Pipeline.  Blind flanges with 

valves at the ends of the new water line will be implemented during construction to allow the 

future CIP project to be integrated more easily. 

 

The fire hydrants onsite will be served by a private fire protection system.  The private fire 

protection system will include a looped 8-inch diameter private line that connects to the 

public lines in Emerald Crest Court and Corporate Center Drive.  
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The domestic water systems at the BDM Mixed Use project will be private onsite with 

separate meters.  The sizing of these meters will be evaluated in a separate study once water 

fixture units for these individual development areas are established.  The domestic meter, 

backflow preventer, and fire sprinkler connection for the commercial site will be provided 

from connections to the existing water line in Emerald Crest Court.  Domestic service for the 

affordable housing building/area will be supplied by a private sub-meter connected to the 

main multi-family residential area.  Domestic service to the main multi-family residential 

area will be provided by a connection at both Emerald Crest Court and Corporate Center 

Drive to ensure a redundant looped water supply.  A master meter and backflow preventer 

will be provided at each connection.   

 

The proposed water facilities in the vicinity of the project are shown on Figure 3. 

 

With service from the 680 Zone, maximum static pressures on the site will range from 

approximately 67 psi to 74 psi.  While these pressures meet City Design Guidelines, it will 

be up to the building plumbing designer to evaluate the proposed private domestic water 

systems so that adequate pressures can be provided considering losses through the meters, 

backflow preventers, and piping systems.  

 

 

Hydraulic Modeling 

 

To evaluate the ability to meet fire flows on the project, computer hydraulic modeling was 

performed using KYPIPE computer software developed by the University of Kentucky.  The 

computer model uses the Hazen-Williams equation for determining headloss in pipes.  The 

Hazen-Williams “C” value used for all pipes is 120.  The results of the hydraulic modeling are 

provided as Appendix C and the corresponding node and pipe diagram is provided as Exhibit 

A.   

 

The results of the analysis confirm that the recommended piping can supply the fire flow 

requirements for the project.  For modeling fire flows within the project, an available 

hydraulic gradeline of 650 feet was assumed in the vicinity of the project to account for system 

losses in the 680 Zone.  
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The 3,000 gpm fire flow was modeled at several locations within the project site.  A fire flow 

of 3,000 gpm is being met with a minimum residual pressure of greater than 20 psi and a 

maximum pipeline velocity of 12.3 feet per second (fps) in the existing and proposed water 

system.   

 

The results of the computer hydraulic analyses for the BDM Mixed Use project indicate that 

the existing and proposed public water system can provide sufficient flow and pressure for 

the projects’ domestic and expected fire protection service needs.   

 

 

Conclusions and Recommendations 

 

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

analysis prepared for the BDM Mixed Use project. 

 

1. The BDM Mixed Use project will be supplied from the Otay Mesa 680 Zone system.   

 

2. Static pressures will be 67 to 74 psi which meets City of San Diego Guidelines.  For 

multi-story structures, the building plumbing designer will need to evaluate if 

additional pumping will be required to boost building domestic pressures. 

 

3. Public water system improvements for the proposed project include a 16-inch water 

line extension in Emerald Crest Court as well as a new 16-water line segment in Otay 

Mesa Road near the Corporate Center Drive intersection. 

 

4. Figure 3 provides the recommended water system layout for the project. 

 

5. A maximum day demand plus fire flow of 3,000 gpm can be met at the project site 

with existing piping with all residual pressures greater than 20 psi.  

 

6. Peak Hour Demand is met at a residual pressure of 46 psi. 

 

7. The recommended material specification for all new potable water lines is AWWA 

C900 PVC DR18 Class 235.  
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WATER DEMANDS AND SERVICE 
CRITERIA  
 

2.1 General 
 
This chapter outlines planning procedures to estimate water demands and fire flows.  Water 
system service requirements are also defined in terms of water pressure and reservoir storage. 
 

2.2 Service Area 
 
The DESIGN CONSULTANT defines the project’s service area and identifies the pressure zones in 
which it is located.  The Senior Civil Engineer in charge of either Water Planning or new 
development approves the service area boundaries. 
 

2.3 Land Use and Residential Population 
 
The DESIGN CONSULTANT develops present and future land use maps for the service area to 
define the following land use categories: residential (by zone in accordance with Table 2-1), 
central business district, commercial and institutional, parks, hospitals, hotels, industrial, office, 
and schools. 
 
The DESIGN CONSULTANT estimates the residential population in the service area based on 
present and future allowable land use.  Unless more accurate population density estimates are 
available, the residential population in the service area is estimated based on the figures presented 
in Table 2-1. 
 

Table 2-1 
Residential Population Density 

 

Zone 
Dwelling Unit Density 

(dwelling unit/ 
net acre) 

Unit Density 
(persons/ 

dwelling unit) 

Population Density 
(persons/ 
net acre) 

AR-1-1 0.1 3.5 0.4 

AR-1-1 0.2 3.5 0.7 

AR-1-2 1 3.5 3.5 

RS-1-1/RS-1-8 1 3.5 3.5 

RS-1-2/RS-1-9 2 3.5 7.0 

RS-1-4/RS-1-11 4 3.5 14 

2 
Chapter 
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Zone 
Dwelling Unit Density 

(dwelling unit/ 
net acre) 

Unit Density 
(persons/ 

dwelling unit) 

Population Density 
(persons/ 
net acre) 

RS-1-7/RS-1-14 9 3.5 32 

RM-1-1 14 3.2 45 

RM-2-5 29 3.0 87 

RM-3-7 43 2.6 112 

RM-3-9 73 2.2 161 

RM-4-10 109 1.8 196 

RM-4-11 218 1.5 327 

 
Dwelling unit density in Table 2-1 is based on net area. The net area is measured in acres, and is 
80% of the gross area for each residential zone. 
 

2.4 Average Annual Water Demands 
 
For most projects, average annual water demands are determined based on the unit water 
demand criteria presented in Table 2-2. 
 

Table 2-2 
Unit Water Demands 

 

Land Use Category Unit Water Demand 

Residential 150 gallons/person-day 

Central Business District 6000 gallons/net acre-day 

Commercial and Institutional 5000 gallons/net acre-day 

Fully Landscaped Park 4000 gallons/net acre-day 

Hospitals 22500 gallons/net acre-day 

Hotels 6555 gallons/net acre-day 

Industrial 6250 gallons/net acre-day 

Office 5730 gallons/net acre-day 

Schools 4680 gallons/net acre-day 

 
Average annual water demands are calculated as the sum of: (1) the residential water demand, 
and (2) other water demands for each land use category as follows: 
 
Residential Water Demand (gallons/day) = Residential Population x 150 gallons/person-day 
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Other Water Demand (gallons/day) = Land Use Area by Category (net acres) x Unit Water Demand 
for Each Land Use Category (gallons/net acre-day) 

Average Annual Water Demand (gallons/day) = Residential Water Demand + Other Water 
Demands 

On some projects, particularly large residential developments, using the unit water demands in 
Table 2-2 may generate unrealistically high estimates of water requirements.  For these large 
projects, the DESIGN CONSULTANT or developer may request that the Senior Civil Engineer 
consider an alternative approach, making use of the City’s water demand distribution data 
developed for macroscale planning purposes.  Similarly, the Senior Civil Engineer may also 
consider alternative unit water demand estimates for specific land use types where such estimates 
are based on detailed demand evaluations.  Recent projects of similar size, nearby location and 
similar character may be used for comparative demand analysis. 

2.5 Peak Water Demands 

Unless the project involves a large development that calls for an alternative approach, peak hour 
and maximum day water demands are estimated using the peaking factors presented in Figures 
2-1 and 2-2.  Peaking day factors correspond to the zones identified in the Public Utilities 
Department Water System HGL Zones.

Peak water demands are estimated as follows: 

Peak Hour Demand = Average Annual Water Demand * Peak Day Factor * 1.5 

Maximum Day Demand = Average Annual Water Demand * Peak Day Factor 
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2.6 Fire Demands 
 
The DESIGN CONSULTANT shall use the minimum required fire demands for design shown in 
Table 2-3. The fire flow duration for planning purposes is at least five hours.  Note that the values 
in Table 2-3 are the minimum design criteria for public infrastructure.  Privately owned facilities 
shall follow the guidelines described in Appendix B of the California Fire Code (CFC). 
 
 

Table 2-3 
Fire Demands for Design Purposes 

 

Development Type Fire Demand 
(gpm) 

Single family residential up to Fourplexes 1,500 

Condominiums and apartments 3,000 

Commercial 4,000 

Industrial 6,000 

 
Should application of the CFC Appendix B result in figures lower than those shown in Table 2-3, 
the firm or Civil Engineer, in consultation with the fire department, CIP City Project Manager may 
approve the CFC figures on a case-by-case basis following submittal of supporting calculations.  
In no case shall the approved fire flow rate and flow duration be less than the flow rate and 
duration values required by Appendix B of the CFC based on the anticipated or proposed type of 
building construction and total building floor area. 
 
The required fire demand must be supplied from public and private on-site fire hydrants located 
as required by CFC Appendix C. 
 

2.7 Pressure Criteria 
 
2.7.1 Design Pressures 
 
Water systems must be designed to provide the minimum residual pressures under:  
 

 Maximum day demands plus fire demand conditions, or 
 Peak hour demand conditions. 

In analyzing the supply to a pressure zone, the minimum hydraulic grade line elevation available 
from the water source is used, a level that typically occurs during dry weather conditions.  A 
water supply source is defined as a treatment plant clearwell, flow control facility, pump station, 
pressure regulating station or reservoir. Supply sources occur at discrete points in a system of 
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water mains and control both flow and pressure at the supply point. Water mains are not supply 
sources but rather conveyance facilities.  The maximum static pressure in gravity systems is 
determined from reservoir overflow elevations and/or the discharge control setting on pressure 
reducing valves, whichever is greater. The maximum static pressure in pumped systems is 
determined from reservoir overflow elevations or pump shutoff levels, whichever is greater.  
There are two important pressure criteria used in water system design: Domestic Pressure and 
Fire Pressure. For systems supplying only domestic demand, only the Domestic Pressure criteria 
will apply. Similarly, for systems providing only fire demand, only the Fire Pressure criteria will 
apply. Systems supplying both types of demand, both criteria will apply and must be 
independently checked. 

2.7.2 Domestic Pressure Criteria 

The domestic pressure criteria for water system design are shown in Figure 2-3.  Every water 
main in each pressure zone must be capable of supplying a minimum static pressure of 
65 psi. Domestic pressures must fall no more than 25 psi below the static pressure, and 
residual water main pressure must be at least 40 psi.  Domestic pressures are determined in 
the distribution system pipelines, excluding losses through service connections and building 
plumbing, and are measured relative to adjacent building pad elevations. 

When analyzing a system with one source of supply out of service, domestic pressures may fall 
more than 25 psi below static pressure, but the domestic pressure shall not fall below 40 psi. 

2.7.3 Pressure Requirements During Fires 

For the simulation of fire conditions, a minimum operating pressure of 20 psi is required at the 
fire hydrant locations..  The residual pressure is determined given the fire demand among one or 
more hydrants and with the simultaneous water consumption occurring at the maximum day 
demand.   The hydrants considered in this simulation must be sufficiently near to the fire location 
to be classified as “available” to that location as defined by the California Fire Code. 

For water systems with available storage, the residual pressures in the distribution system during 
a fire are maintained given the following conditions: 

 The water level in the storage facility at the time of the fire is at or near the minimum
operating level

 The prescribed fire duration set by the California Fire Code, occurring under maximum day
conditions.

2.8 System Reliability 

Water systems must be designed to meet the operating pressure criteria with one critical source 
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out of service.  Water mains must be designed so that no more than one, average-sized city block 
(approximately 30 homes) is out of service at any time, and no more than two fire hydrants 
(excluding fire services) are on a dead end or are out of service at any time. These provisions do 
not apply under earthquake conditions. 
 
Water mains serving more than two hydrants or more than 30 homes must be looped, fed from 
two sources, or provided with a reservoir of sufficient capacity to supply the emergency needs 
(contingency and fire storage) as described below in subsection 2.9. 
 
All water mains relied upon for looping and source redundancy shall be in separate streets.  Dual 
mains in the same street or alignment require the DESIGN ENGINEER to prepare a request for 
deviation using the format of ATTACHMENT 1, which is included as a part of this 
document.  Where dual mains are relied upon for looping or source redundancy, the mains shall 
be spaced at least 10 feet apart from outer edge to outer edge. 
 
For City CIP work in already-built-out areas, where looping of mains or connection to two sources 
of supply is not feasible, water mains may be constructed require the DESIGN ENGINEER to 
prepare a request for deviation using the format of ATTACHMENT 1, which is included as a part 
of this document.  Additional design considerations shall be made to minimize the chance of pipe 
breakage, such as use of a higher class of pipe.   
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acteristics and are to be considered integral to the assembly. The mainline 
shut-offs	are	also	to	be	OS&Y,	UL/FM	for	fireline	service.
Reduced pressure detector assemblies shall be rated 175psi CWWP (32°F 
to	140°F),	factory	assembled	and	tested	to	assure	proper	mainline/by-pass	
balance	and	cross	over	performance.	Reduced	pressure	detector	assem-
blies	shall	be	FEBCO	Series	826YD	or	prior	approved	equal.

 The gap drain is not designed to catch the maximum 
discharge	possible	from	the	relief	valve.	The	installation	of	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	cata-
strophic	failure	condition.	Do	not	reduce	the	size	of	the	drain	line	from	the	
air gap fitting.

Pressure – Temperature
Maximum	Working	Pressure:	 175psi	(12.1	bar)
Hydrostatic	Test	Press:	 350psi	(24.1	bar)
Temperature	Range:	 	 32ºF	to	140ºF	(0ºC	to	60ºC)

Materials
Main	Valve	Body:	 	 Ductile	iron	grade	65-45-12	epoxy	coated	 
    internal 10-20 mils
Internal	Check	Assembly:	 Stainless	Steel
Trim:	 	 	 Bronze
By-Pass	Valve	Body:	 	 Bronze
By-Pass	Meter:	 	 Totalizing,	1	to	20	gpm,	size	5/8"	x	3/4"
Main	Valve	Shutoffs:	 	 OS&Y,	UL/FM
Elastomers:	 	 Nitrile	and	Nitrile/	fabric	reinforced

Remote	reading	flow	meters	available.

826YD

1047

* *

NOTICE

It	is	illegal	to	use	this	product	in	any	plumbing	system	providing	water	
for	human	consumption,	such	as	drinking	or	dishwashing,	in	the	United	
States.	Before	installing	standard	material	product,	consult	your	local	 
water	authority,	building	and	plumbing	codes.

WARNING!



Capacity

size 
(DN) DimeNsioNs Weight

A B C D E gates less gates

in. mm in. mm in. mm in. mm in. mm in. mm lbs. kgs. lbs. kgs.
21⁄2 65 371⁄4 946 221⁄8 562 71⁄2 191 163⁄8 416 101⁄4 260 243 534.6 134 294.8

3 80 413⁄4 1061 255⁄8 651 81⁄2 216 221⁄4 565 101⁄2 267 298 655.6 154 338.8

4 100 507⁄16 1281 323⁄8 822 11 279 231⁄4 591 11 279 469 1031.8 194 426.8

6 150 593⁄4 1518 385⁄8 981 14 356 301⁄4 765 12 305 752 1654.4 397 873.4

8 200 693⁄16 1757 461⁄8 1172 18 457 373⁄4 959 13 330 1207 2655.4 537 1181.4

10 250 841⁄4 2140 581⁄8 1476 22 559 48 1219 14 356 1617 3557.4 957 2105.4 
Dimensions shown are nominal, allowance must be made for normal manufacturing tolerances.

Installation
The	Reduced	Pressure	Detector	Assembly	should	be	installed	horizontally	with	
a	suggested	minimum	clearance	of	12"	(300mm)	between	the	assembly	and	the	
floor	or	grade.	They	must	be	installed	where	discharge	from	the	relief	valve	will	
not	be	objectionable	and	can	be	positively	drained	away.	They	should	be	installed	
where easily accessible for testing  and maintenance and must be protected 
from	freezing.	Thermal	water	expansion	and/or	water	hammer	downstream	of	the	
backflow	preventer	can	cause	excessive	pressure.	Excessive	pressure	situations	
should	be	eliminated	to	avoid	possible	damage	to	the	system	and	assembly.

Dimensions – Weights
Size: 21⁄2" - 10" (65 - 250mm)
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APPENDIX C 

 

 

COMPUTER MODELING OUTPUT 

 

Reference: Exhibit A (Node and Pipe Diagram) 

 

The following conditions were modeled: 

 

0. Average Day Demand 

 

1. Peak Hour Demand 

 

2. Maximum Day Demand plus 3,000 gpm Fire Flow split between Node 14 and Node 16 

 

3. Maximum Day Demand plus 3,000 gpm Fire Flow split between Node 18 and Node 20 

 

4. Maximum Day Demand plus 3,000 gpm Fire Flow split between Node 24 and Node 16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Project:  BDM Mixed Use

Date: 10/6/2022

Job Number: 1125-002

Scenario:  Average Day Demand

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

J-1 507 680 74.96 61.97 12.99

J-2 522 680 68.46 55.47 12.99

J-4 522 680 68.46 55.46 13.00

J-6 522 680 68.46 55.46 13.00

J-8 523 680 68.02 55.02 13.00

J-12 517 680 70.62 48.27 22.35

J-14 520 680 69.32 46.97 22.35

J-16 516 680 71.06 48.71 22.35

J-17 514 680 71.92 48.31 23.61

J-18 513 680 72.36 48.75 23.61

J-20 510 680 73.66 50.06 23.60

J-24 511 680 73.22 49.61 23.61

J-26 507 680 74.96 61.97 12.99

R-1 523 680 68.02 55.03 12.99

I-RPDA-1 505 680 75.82 62.83 12.99

O-RPDA-2 520 680 69.32 46.96 22.36

O-RPDA-1 505 680 75.82 52.23 23.59

I-RPDA-2 520 680 69.32 56.33 12.99



Project:  BDM Mixed Use

Date: 10/6/2022

Job Number: 1125-002

Scenario: Peak Hour Demand

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

J-1 507 680 74.96 61.96 13.00

J-2 522 680 68.46 55.46 13.00

J-4 522 680 68.46 55.46 13.00

J-6 522 680 68.46 55.45 13.01

J-8 523 680 68.02 55.01 13.01

J-12 517 680 70.62 48.3 22.32

J-14 520 680 69.32 47 22.32

J-16 516 680 71.06 48.74 22.32

J-17 514 680 71.92 48.25 23.67

J-18 513 680 72.36 48.69 23.67

J-20 510 680 73.66 50 23.66

J-24 511 680 73.22 49.55 23.67

J-26 507 680 74.96 61.96 13.00

R-1 523 680 68.02 55.03 12.99

I-RPDA-1 505 680 75.82 62.83 12.99

O-RPDA-2 520 680 69.32 46.99 22.33

O-RPDA-1 505 680 75.82 52.18 23.64

I-RPDA-2 520 680 69.32 56.32 13.00



Project:  BDM Mixed Use

Date: 10/6/2022

Job Number: 1125-002

Scenario:  Maximum Day Demand plus 3,000 gpm Fire Flow at Node 14 and Node 16

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

J-1 507 680 74.96 61.44 13.52

J-2 522 680 68.46 55.04 13.42

J-4 522 680 68.46 54.42 14.04

J-6 522 680 68.46 53.06 15.40

J-8 523 680 68.02 52.16 15.86

J-12 517 680 70.62 27.94 42.68

J-14 520 680 69.32 21.13 48.19

J-16 516 680 71.06 28.22 42.84

J-17 514 680 71.92 32.65 39.27

J-18 513 680 72.36 35.94 36.42

J-20 510 680 73.66 42.09 31.57

J-24 511 680 73.22 33.95 39.27

J-26 507 680 74.96 61.45 13.51

R-1 523 680 68.02 55.03 12.99

I-RPDA-1 505 680 75.82 60.24 15.58

O-RPDA-2 520 680 69.32 35.75 33.57

O-RPDA-1 505 680 75.82 47.11 28.71

I-RPDA-2 520 680 69.32 49.88 19.44



Project:  BDM Mixed Use

Date: 10/6/2022

Job Number: 1125-002

Scenario:  Maximum Day Demand plus 3,000 gpm Fire Flow at Node 18 and Node 20

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

J-1 507 680 74.96 61.31 13.65

J-2 522 680 68.46 55.04 13.42

J-4 522 680 68.46 54.76 13.70

J-6 522 680 68.46 54.16 14.30

J-8 523 680 68.02 53.52 14.50

J-12 517 680 70.62 38.17 32.45

J-14 520 680 69.32 36.87 32.45

J-16 516 680 71.06 36.09 34.97

J-17 514 680 71.92 34.35 37.57

J-18 513 680 72.36 32.71 39.65

J-20 510 680 73.66 34.65 39.01

J-24 511 680 73.22 35.65 37.57

J-26 507 680 74.96 61.33 13.63

R-1 523 680 68.02 55.03 12.99

I-RPDA-1 505 680 75.82 57.68 18.14

O-RPDA-2 520 680 69.32 40.58 28.74

O-RPDA-1 505 680 75.82 43.03 32.79

I-RPDA-2 520 680 69.32 53.35 15.97



Project:  BDM Mixed Use

Date: 10/6/2022

Job Number: 1125-002

Scenario:  Maximum Day Demand plus 3,000 gpm Fire Flow at Node 24 and Node 16

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

J-1 507 680 74.96 61.4 13.56

J-2 522 680 68.46 55.04 13.42

J-4 522 680 68.46 54.54 13.92

J-6 522 680 68.46 53.45 15.01

J-8 523 680 68.02 52.64 15.38

J-12 517 680 70.62 31.63 38.99

J-14 520 680 69.32 30.33 38.99

J-16 516 680 71.06 27.2 43.86

J-17 514 680 71.92 28.06 43.86

J-18 513 680 72.36 32.27 40.09

J-20 510 680 73.66 40.02 33.64

J-24 511 680 73.22 22.65 50.57

J-26 507 680 74.96 61.42 13.54

R-1 523 680 68.02 55.03 12.99

I-RPDA-1 505 680 75.82 59.53 16.29

O-RPDA-2 520 680 69.32 37.5 31.82

O-RPDA-1 505 680 75.82 45.97 29.85

I-RPDA-2 520 680 69.32 51.12 18.20



Project:  BDM Mixed Use

Date: 10/6/2022

Job Number: 1125-002

Scenario:  All Pipes Open - Average Day Demand

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 24 140 0.1

2 16 47.14 0.08

3 12 92.86 0.26

5 12 92.86 0.26

7 12 92.86 0.26

9 8 -42.14 0.27

11 8 -42.14 0.27

13 8 0 0

15 8 -47.14 0.3

16 8 47.14 0.3

17 8 47.14 0.3

19 8 47.14 0.3

21 8 47.14 0.3

23 8 0 0

25 8 47.14 0.3

27 24 -47.14 0.03



Project:  BDM Mixed Use

Date: 10/6/2022

Job Number: 1125-002

Scenario: Peak Hour Demand

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 24 196 0.14

2 16 55.34 0.09

3 12 140.66 0.4

5 12 140.66 0.4

7 12 140.66 0.4

9 8 -48.34 0.31

11 8 -48.34 0.31

13 8 0 0

15 8 -55.34 0.35

16 8 55.34 0.35

17 8 55.34 0.35

19 8 55.34 0.35

21 8 55.34 0.35

23 8 0 0

25 8 55.34 0.35

27 24 -55.34 0.04



Project:  BDM Mixed Use

Date: 10/6/2022

Job Number: 1125-002

Scenario:  Maximum Day Demand plus 3,000 gpm Fire Flow at Node 14 and Node 16

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 24 3154 2.24

2 16 1267.91 2.02

3 12 1886.09 5.35

5 12 1886.09 5.35

7 12 1886.09 5.35

9 8 1737.59 11.09

11 8 1737.59 11.09

13 8 1500 9.57

15 8 232.09 1.48

16 8 1267.91 8.09

17 8 1267.91 8.09

19 8 1267.91 8.09

21 8 1267.91 8.09

23 8 0 0

25 8 1267.91 8.09

27 24 -1267.91 0.9



Project:  BDM Mixed Use

Date: 10/6/2022

Job Number: 1125-002

Scenario:  Maximum Day Demand plus 3,000 gpm Fire Flow at Node 18 and Node 20

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 24 3154 2.24

2 16 1930.18 3.08

3 12 1223.82 3.47

5 12 1223.82 3.47

7 12 1223.82 3.47

9 8 1075.32 6.86

11 8 1075.32 6.86

13 8 0 0

15 8 1069.82 6.83

16 8 -1069.82 6.83

17 8 -1069.82 6.83

19 8 430.18 2.75

21 8 1930.18 12.32

23 8 0 0

25 8 1930.18 12.32

27 24 -1930.18 1.37



Project:  BDM Mixed Use

Date: 10/6/2022

Job Number: 1125-002

Scenario:  Maximum Day Demand plus 3,000 gpm Fire Flow at Node 24 and Node 16

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 24 3154 2.24

2 16 1476.31 2.36

3 12 1677.69 4.76

5 12 1677.69 4.76

7 12 1677.69 4.76

9 8 1529.19 9.76

11 8 1529.19 9.76

13 8 0 0

15 8 1523.69 9.72

17 8 -23.69 0.15

19 8 1476.31 9.42

21 8 1476.31 9.42

23 8 1476.31 9.42

25 8 1500 9.57

27 24 1476.31 9.42

-1476.31 1.05
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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:  Thu Oct 06 09:47:03 2022 
  
 Master File : \\artic\eng\1125002\bdm mixed use ky pipe oct 2022.KYP\bdm mixed use ky pipe oct 
2022.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            R-1       J-2       75.00    24.00  120.0000     11.80 
       P-2           J-26       J-1       20.00    16.00  120.0000      0.00 
       P-3            J-2       J-4      125.00    12.00  120.0000      0.57 
       P-5            J-4       J-6      310.00    12.00  120.0000      0.40 
       P-7            J-6       J-8       70.00    12.00  120.0000      0.92 
       P-9            J-8  I-RPDA-2      140.00     8.00  120.0000      0.00 
      P-11       O-RPDA-2      J-12      300.00     8.00  120.0000      1.75 
      P-13           J-12      J-14      230.00     8.00  120.0000      1.67 
      P-15           J-12      J-16      230.00     8.00  120.0000      0.40 
      P-16           J-17      J-16      250.00     8.00  120.0000      0.00 
      P-17           J-18      J-17      200.00     8.00  120.0000      0.00 
      P-19           J-20      J-18      305.00     8.00  120.0000      1.15 
      P-21       O-RPDA-1      J-20      200.00     8.00  120.0000      0.00 
      P-23           J-17      J-24      345.00     8.00  120.0000      0.00 
      P-25            J-1  I-RPDA-1      145.00     8.00  120.0000      0.00 
      P-27           J-26       J-2     1330.00    24.00  120.0000      1.04 
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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      RPDA-1 DESCRIBED BY THE FOLLOWING DATA: (ID=  1) 
 
           HEAD        FLOWRATE        EFFICIENCY 
           (ft)          (gpm)            (%) 
         -23.00            0.00           75.00 (Default)   
         -28.00          600.00           75.00 (Default)   
         -30.00         1200.00           75.00 (Default)   
         -33.00         1800.00           75.00 (Default)   
         -37.00         2400.00           75.00 (Default)   
         -43.00         3000.00           75.00 (Default)   
  
 THERE IS A DEVICE AT NODE      RPDA-2 ...............................> (ID=  1) 
  
 
 
 
 N O D E   D A T A 
 
  
       NODE      NODE        EXTERNAL      JUNCTION      EXTERNAL   
       NAME      TITLE        DEMAND       ELEVATION      GRADE     
                              (gpm)          (ft)          (ft)     
    -------------------------------------------------------------- 
        J-1                      0.00       507.00 
        J-2                      0.00       522.00 
        J-4                      0.00       522.00 
        J-6                      0.00       522.00 
        J-8                    135.00       523.00 
       J-12                      5.00       517.00 
       J-14                      0.00       520.00 
       J-16                      0.00       516.00 
       J-17                      0.00       514.00 
       J-18                      0.00       513.00 
       J-20                      0.00       510.00 
       J-24                      0.00       511.00 
       J-26                      0.00       507.00 
        R-1                      ----       523.00         650.00 
   I-RPDA-1                      0.00       505.00 
   O-RPDA-2                      0.00       520.00 
   O-RPDA-1                      0.00       505.00 
   I-RPDA-2                      0.00       520.00 
 
 
 
 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) =    16 
     NUMBER OF END NODES ...............(J) =    15 
     NUMBER OF PRIMARY LOOPS ...........(L) =     1 
     NUMBER OF SUPPLY NODES ............(F) =     1 
     NUMBER OF SUPPLY ZONES ............(Z) =     1 
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================================================================================ 
Case:   0 
 
 
 RESULTS OBTAINED AFTER  200 TRIALS: ACCURACY = 0.10224E+01 
 
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            R-1       J-2       140.00     0.00   0.00   0.10    0.03    0.00 
       P-2           J-26       J-1        47.14     0.00   0.00   0.08    0.00    0.00 
       P-3            J-2       J-4        92.86     0.00   0.00   0.26    0.04    0.04 
       P-5            J-4       J-6        92.86     0.01   0.00   0.26    0.04    0.04 
       P-7            J-6       J-8        92.86     0.00   0.00   0.26    0.05    0.04 
       P-9            J-8  I-RPDA-2       -42.14     0.01   0.00   0.27    0.06    0.06 
      P-11       O-RPDA-2      J-12       -42.14     0.02   0.00   0.27    0.07    0.06 
      P-13           J-12      J-14         0.00     0.00   0.00   0.00    0.00    0.00 
      P-15           J-12      J-16       -47.14     0.02   0.00   0.30    0.08    0.07 
      P-16           J-17      J-16        47.14     0.02   0.00   0.30    0.07    0.07 
      P-17           J-18      J-17        47.14     0.01   0.00   0.30    0.07    0.07 
      P-19           J-20      J-18        47.14     0.02   0.00   0.30    0.08    0.07 
      P-21       O-RPDA-1      J-20        47.14     0.01   0.00   0.30    0.07    0.07 
      P-23           J-17      J-24         0.00     0.00   0.00   0.00    0.00    0.00 
      P-25            J-1  I-RPDA-1        47.14     0.01   0.00   0.30    0.07    0.07 
      P-27           J-26       J-2       -47.14     0.00   0.00   0.03    0.00    0.00 
 
 
 
 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 
 -------------------------------------------------------------------------------------------------------------- 
    RPDA-1      47.14    144.99    120.53   -24.5  75.00       0.    0.0     0.0     **     **   178.2   0.0000 
    RPDA-2     -42.14    129.99    108.36   -21.6  75.00       0.    0.0     0.0     **     **   163.2   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 
 ------------------------------------------------------------------------------ 
        J-1                       0.00       650.00    507.00   143.00    61.97 
        J-2                       0.00       650.00    522.00   128.00    55.47 
        J-4                       0.00       649.99    522.00   127.99    55.46 
        J-6                       0.00       649.98    522.00   127.98    55.46 
        J-8                     135.00       649.98    523.00   126.98    55.02 
       J-12                       5.00       628.38    517.00   111.38    48.27 
       J-14                       0.00       628.38    520.00   108.38    46.97 
       J-16                       0.00       628.40    516.00   112.40    48.71 
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       J-17                       0.00       625.48    514.00   111.48    48.31 
       J-18                       0.00       625.49    513.00   112.49    48.75 
       J-20                       0.00       625.52    510.00   115.52    50.06 
       J-24                       0.00       625.48    511.00   114.48    49.61 
       J-26                       0.00       650.00    507.00   143.00    61.97 
        R-1                       ----       650.00    523.00   127.00    55.03 
   I-RPDA-1                       0.00       649.99    505.00   144.99    62.83 
   O-RPDA-2                       0.00       628.36    520.00   108.36    46.96 
   O-RPDA-1                       0.00       625.53    505.00   120.53    52.23 
   I-RPDA-2                       0.00       649.99    520.00   129.99    56.33 
 
 
 
 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 
          ---------------------           --------------------- 
       I-RPDA-1         62.83          O-RPDA-2         46.96 
           J-26         61.97              J-14         46.97 
            J-1         61.97              J-12         48.27 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
           P-15          0.30              P-27          0.03 
           P-16          0.30               P-2          0.08 
           P-17          0.30               P-1          0.10 
 
 
 
 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     
     -------------------------------------------- 
      R-1             140.00                     
 
 NET SYSTEM INFLOW  =    140.00 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =    140.00 
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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 ) 
  
BDM Mixed Use Project                                                            
Peak Hour Demand                                                                 
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 
 RESULTS OBTAINED AFTER  200 TRIALS: ACCURACY = 0.79257E+00 
 
 
 
 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            R-1       J-2       196.00     0.00   0.00   0.14    0.05    0.00 
       P-2           J-26       J-1        55.34     0.00   0.00   0.09    0.00    0.00 
       P-3            J-2       J-4       140.66     0.01   0.00   0.40    0.09    0.08 
       P-5            J-4       J-6       140.66     0.02   0.00   0.40    0.08    0.08 
       P-7            J-6       J-8       140.66     0.01   0.00   0.40    0.11    0.08 
       P-9            J-8  I-RPDA-2       -48.34     0.01   0.00   0.31    0.08    0.08 
      P-11       O-RPDA-2      J-12       -48.34     0.02   0.00   0.31    0.09    0.08 
      P-13           J-12      J-14         0.00     0.00   0.00   0.00    0.00    0.00 
      P-15           J-12      J-16       -55.34     0.02   0.00   0.35    0.10    0.10 
      P-16           J-17      J-16        55.34     0.02   0.00   0.35    0.10    0.10 
      P-17           J-18      J-17        55.34     0.02   0.00   0.35    0.10    0.10 
      P-19           J-20      J-18        55.34     0.03   0.00   0.35    0.11    0.10 
      P-21       O-RPDA-1      J-20        55.34     0.02   0.00   0.35    0.10    0.10 
      P-23           J-17      J-24         0.00     0.00   0.00   0.00    0.00    0.00 
      P-25            J-1  I-RPDA-1        55.34     0.01   0.00   0.35    0.10    0.10 
      P-27           J-26       J-2       -55.34     0.00   0.00   0.04    0.00    0.00 
 
 
 
 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 
 -------------------------------------------------------------------------------------------------------------- 
    RPDA-1      55.34    144.98    120.41   -24.6  75.00       0.    0.0     0.0     **     **   178.2   1.0000 
    RPDA-2     -48.34    129.96    108.44   -21.5  75.00       0.    0.0     0.0     **     **   163.2   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 
 ------------------------------------------------------------------------------ 
        J-1                       0.00       650.00    507.00   143.00    61.96 
        J-2                       0.00       650.00    522.00   128.00    55.46 
        J-4                       0.00       649.98    522.00   127.98    55.46 
        J-6                       0.00       649.96    522.00   127.96    55.45 
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        J-8                     189.00(1.40) 649.95    523.00   126.95    55.01 
       J-12                       7.00(1.40) 628.46    517.00   111.46    48.30 
       J-14                       0.00       628.46    520.00   108.46    47.00 
       J-16                       0.00       628.48    516.00   112.48    48.74 
       J-17                       0.00       625.34    514.00   111.34    48.25 
       J-18                       0.00       625.36    513.00   112.36    48.69 
       J-20                       0.00       625.39    510.00   115.39    50.00 
       J-24                       0.00       625.34    511.00   114.34    49.55 
       J-26                       0.00       650.00    507.00   143.00    61.96 
        R-1                       ----       650.00    523.00   127.00    55.03 
   I-RPDA-1                       0.00       649.98    505.00   144.98    62.83 
   O-RPDA-2                       0.00       628.44    520.00   108.44    46.99 
   O-RPDA-1                       0.00       625.41    505.00   120.41    52.18 
   I-RPDA-2                       0.00       649.96    520.00   129.96    56.32 
 
 
 
 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 
          ---------------------           --------------------- 
       I-RPDA-1         62.83          O-RPDA-2         46.99 
           J-26         61.96              J-14         47.00 
            J-1         61.96              J-17         48.25 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
            P-3          0.40              P-27          0.04 
            P-5          0.40               P-2          0.09 
            P-7          0.40               P-1          0.14 
 
 
 
 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     
     -------------------------------------------- 
      R-1             196.00                     
 
 NET SYSTEM INFLOW  =    196.00 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =    196.00 
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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 ) 
  
BDM Mixed Use Project                                                            
3,000 gpm Fire Flow split between Node 14 and Node 16                            
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 
 RESULTS OBTAINED AFTER    6 TRIALS: ACCURACY = 0.14660E-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            R-1       J-2      3154.00     0.06   0.92   2.24   13.06    0.84 
       P-2           J-26       J-1      1267.91     0.02   0.00   2.02    1.12    1.12 
       P-3            J-2       J-4      1886.09     1.19   0.25   5.35   11.55    9.52 
       P-5            J-4       J-6      1886.09     2.95   0.18   5.35   10.10    9.52 
       P-7            J-6       J-8      1886.09     0.67   0.41   5.35   15.37    9.52 
       P-9            J-8  I-RPDA-2      1737.59     8.25   0.00  11.09   58.95   58.95 
      P-11       O-RPDA-2      J-12      1737.59    17.68   3.34  11.09   70.08   58.95 
      P-13           J-12      J-14      1500.00    10.33   2.38   9.57   55.23   44.89 
      P-15           J-12      J-16       232.09     0.33   0.01   1.48    1.48    1.42 
      P-16           J-17      J-16      1267.91     8.22   0.00   8.09   32.88   32.88 
      P-17           J-18      J-17      1267.91     6.58   0.00   8.09   32.88   32.88 
      P-19           J-20      J-18      1267.91    10.03   1.17   8.09   36.72   32.88 
      P-21       O-RPDA-1      J-20      1267.91     6.58   0.00   8.09   32.88   32.88 
      P-23           J-17      J-24         0.00     0.00   0.00   0.00    0.00    0.00 
      P-25            J-1  I-RPDA-1      1267.91     4.77   0.00   8.09   32.88   32.88 
      P-27           J-26       J-2     -1267.91     0.21   0.01   0.90    0.17    0.16 
 
 
 
 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 
 -------------------------------------------------------------------------------------------------------------- 
    RPDA-1    1267.91    139.01    108.70   -30.3  75.00     -10.    0.0     0.0     **     **   171.2   2.0000 
    RPDA-2    1737.59    115.12     82.49   -32.6  75.00     -14.    0.0     0.0     **     **   146.4   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 
 ------------------------------------------------------------------------------ 
        J-1                       0.00       648.78    507.00   141.78    61.44 
        J-2                       0.00       649.02    522.00   127.02    55.04 
        J-4                       0.00       647.58    522.00   125.58    54.42 
        J-6                       0.00       644.45    522.00   122.45    53.06 
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        J-8                     148.50(1.10) 643.37    523.00   120.37    52.16 
       J-12                       5.50(1.10) 581.47    517.00    64.47    27.94 
       J-14                    1500.00       568.77    520.00    48.77    21.13 
       J-16                    1500.00       581.13    516.00    65.13    28.22 
       J-17                       0.00       589.35    514.00    75.35    32.65 
       J-18                       0.00       595.93    513.00    82.93    35.94 
       J-20                       0.00       607.13    510.00    97.13    42.09 
       J-24                       0.00       589.35    511.00    78.35    33.95 
       J-26                       0.00       648.80    507.00   141.80    61.45 
        R-1                       ----       650.00    523.00   127.00    55.03 
   I-RPDA-1                       0.00       644.01    505.00   139.01    60.24 
   O-RPDA-2                       0.00       602.49    520.00    82.49    35.75 
   O-RPDA-1                       0.00       613.70    505.00   108.70    47.11 
   I-RPDA-2                       0.00       635.12    520.00   115.12    49.88 
 
 
 
 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-26         61.45              J-14         21.13 
            J-1         61.44              J-12         27.94 
       I-RPDA-1         60.24              J-16         28.22 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
            P-9         11.09              P-27          0.90 
           P-11         11.09              P-15          1.48 
           P-13          9.57               P-2          2.02 
 
 
 
 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     
     -------------------------------------------- 
      R-1            3154.00                     
 
 NET SYSTEM INFLOW  =   3154.00 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =   3154.00 
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Case:   3 
 
 
 
 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 =   3 ) 
  
BDM Mixed Use Project                                                            
3,000 gpm Fire Flow split between Node 18 and Node 20                            
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 
 RESULTS OBTAINED AFTER    5 TRIALS: ACCURACY = 0.14556E-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            R-1       J-2      3154.00     0.06   0.92   2.24   13.06    0.84 
       P-2           J-26       J-1      1930.18     0.05   0.00   3.08    2.45    2.45 
       P-3            J-2       J-4      1223.82     0.53   0.11   3.47    5.13    4.28 
       P-5            J-4       J-6      1223.82     1.33   0.07   3.47    4.52    4.28 
       P-7            J-6       J-8      1223.82     0.30   0.17   3.47    6.73    4.28 
       P-9            J-8  I-RPDA-2      1075.32     3.39   0.00   6.86   24.24   24.24 
      P-11       O-RPDA-2      J-12      1075.32     7.27   1.28   6.86   28.50   24.24 
      P-13           J-12      J-14         0.00     0.00   0.00   0.00    0.00    0.00 
      P-15           J-12      J-16      1069.82     5.52   0.29   6.83   25.27   24.01 
      P-16           J-17      J-16     -1069.82     6.00   0.00   6.83   24.01   24.01 
      P-17           J-18      J-17     -1069.82     4.80   0.00   6.83   24.01   24.01 
      P-19           J-20      J-18       430.18     1.35   0.13   2.75    4.88    4.44 
      P-21       O-RPDA-1      J-20      1930.18    14.32   0.00  12.32   71.61   71.61 
      P-23           J-17      J-24         0.00     0.00   0.00   0.00    0.00    0.00 
      P-25            J-1  I-RPDA-1      1930.18    10.38   0.00  12.32   71.61   71.61 
      P-27           J-26       J-2     -1930.18     0.45   0.03   1.37    0.36    0.34 
 
 
 
 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 
 -------------------------------------------------------------------------------------------------------------- 
    RPDA-1    1930.18    133.10     99.29   -33.8  75.00     -16.   -0.5    -0.5     **     **   163.9   3.0000 
    RPDA-2    1075.32    123.11     93.64   -29.5  75.00      -8.   -0.7    -0.7     **     **   155.6   3.0000 

 
 
 
 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 
 ------------------------------------------------------------------------------ 
        J-1                       0.00       648.49    507.00   141.49    61.31 
        J-2                       0.00       649.02    522.00   127.02    55.04 
        J-4                       0.00       648.38    522.00   126.38    54.76 
        J-6                       0.00       646.98    522.00   124.98    54.16 
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        J-8                     148.50(1.10) 646.51    523.00   123.51    53.52 
       J-12                       5.50(1.10) 605.09    517.00    88.09    38.17 
       J-14                       0.00       605.09    520.00    85.09    36.87 
       J-16                       0.00       599.28    516.00    83.28    36.09 
       J-17                       0.00       593.28    514.00    79.28    34.35 
       J-18                    1500.00       588.48    513.00    75.48    32.71 
       J-20                    1500.00       589.97    510.00    79.97    34.65 
       J-24                       0.00       593.28    511.00    82.28    35.65 
       J-26                       0.00       648.54    507.00   141.54    61.33 
        R-1                       ----       650.00    523.00   127.00    55.03 
   I-RPDA-1                       0.00       638.10    505.00   133.10    57.68 
   O-RPDA-2                       0.00       613.64    520.00    93.64    40.58 
   O-RPDA-1                       0.00       604.29    505.00    99.29    43.03 
   I-RPDA-2                       0.00       643.11    520.00   123.11    53.35 
 
 
 
 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-26         61.33              J-18         32.71 
            J-1         61.31              J-17         34.35 
       I-RPDA-1         57.68              J-20         34.65 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
           P-25         12.32              P-27          1.37 
           P-21         12.32               P-1          2.24 
            P-9          6.86              P-19          2.75 
 
 
 
 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     
     -------------------------------------------- 
      R-1            3154.00                     
 
 NET SYSTEM INFLOW  =   3154.00 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =   3154.00 
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Case:   4 
 
 
 
 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 =   4 ) 
  
BDM Mixed Use Project                                                            
3,000 gpm Fire Flow split between Node 24 and Node 16                            
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 
 RESULTS OBTAINED AFTER    4 TRIALS: ACCURACY = 0.14086E-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            R-1       J-2      3154.00     0.06   0.92   2.24   13.06    0.84 
       P-2           J-26       J-1      1476.31     0.03   0.00   2.36    1.49    1.49 
       P-3            J-2       J-4      1677.69     0.96   0.20   4.76    9.27    7.67 
       P-5            J-4       J-6      1677.69     2.38   0.14   4.76    8.12    7.67 
       P-7            J-6       J-8      1677.69     0.54   0.32   4.76   12.29    7.67 
       P-9            J-8  I-RPDA-2      1529.19     6.51   0.00   9.76   46.53   46.53 
      P-11       O-RPDA-2      J-12      1529.19    13.96   2.59   9.76   55.15   46.53 
      P-13           J-12      J-14         0.00     0.00   0.00   0.00    0.00    0.00 
      P-15           J-12      J-16      1523.69    10.63   0.59   9.72   48.77   46.22 
      P-16           J-17      J-16       -23.69     0.01   0.00   0.15    0.02    0.02 
      P-17           J-18      J-17      1476.31     8.72   0.00   9.42   43.59   43.59 
      P-19           J-20      J-18      1476.31    13.29   1.59   9.42   48.79   43.59 
      P-21       O-RPDA-1      J-20      1476.31     8.72   0.00   9.42   43.59   43.59 
      P-23           J-17      J-24      1500.00    15.49   0.00   9.57   44.89   44.89 
      P-25            J-1  I-RPDA-1      1476.31     6.32   0.00   9.42   43.59   43.59 
      P-27           J-26       J-2     -1476.31     0.28   0.02   1.05    0.22    0.21 
 
 
 
 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 
 -------------------------------------------------------------------------------------------------------------- 
    RPDA-1    1476.31    137.38    106.08   -31.3  75.00     -12.   -0.8    -1.3     **     **   169.2   4.0000 
    RPDA-2    1529.19    117.97     86.53   -31.4  75.00     -12.   -0.4    -1.1     **     **   149.7   4.0000 

 
 
 
 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 
 ------------------------------------------------------------------------------ 
        J-1                       0.00       648.70    507.00   141.70    61.40 
        J-2                       0.00       649.02    522.00   127.02    55.04 
        J-4                       0.00       647.86    522.00   125.86    54.54 
        J-6                       0.00       645.34    522.00   123.34    53.45 
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        J-8                     148.50(1.10) 644.48    523.00   121.48    52.64 
       J-12                       5.50(1.10) 589.98    517.00    72.98    31.63 
       J-14                       0.00       589.98    520.00    69.98    30.33 
       J-16                    1500.00       578.77    516.00    62.77    27.20 
       J-17                       0.00       578.76    514.00    64.76    28.06 
       J-18                       0.00       587.48    513.00    74.48    32.27 
       J-20                       0.00       602.36    510.00    92.36    40.02 
       J-24                    1500.00       563.27    511.00    52.27    22.65 
       J-26                       0.00       648.73    507.00   141.73    61.42 
        R-1                       ----       650.00    523.00   127.00    55.03 
   I-RPDA-1                       0.00       642.38    505.00   137.38    59.53 
   O-RPDA-2                       0.00       606.53    520.00    86.53    37.50 
   O-RPDA-1                       0.00       611.08    505.00   106.08    45.97 
   I-RPDA-2                       0.00       637.97    520.00   117.97    51.12 
 
 
 
 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-26         61.42              J-24         22.65 
            J-1         61.40              J-16         27.20 
       I-RPDA-1         59.53              J-17         28.06 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
            P-9          9.76              P-16          0.15 
           P-11          9.76              P-27          1.05 
           P-15          9.72               P-1          2.24 
 
 
 
 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     
     -------------------------------------------- 
      R-1            3154.00                     
 
 NET SYSTEM INFLOW  =   3154.00 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =   3154.00 
  
  
           ***** HYDRAULIC ANALYSIS COMPLETED ***** 

 



 

 

 

 

Exhibit A (Node and Pipe Diagram) 
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