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(Numerical analysis)

(Closed loops)

(Water Cad)
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"GIS" ("SCADA"

"Sewer Cad" : "Water Cad"

"Storm Cad"

(Water Cad)
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Tanks
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Reservoir Booster PS ﬂ .
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Treated Transmission Transmission
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-(Steady-state Analysis) - -
(Extended Period Simulation "EPS") - -
.(Fire Flow Analysis) - -
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:(Water Quality Analysis)

:(Calibration)

. (Darwin Calibrator)
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tanks and pumps performance curves
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Welcome 1o WalerCAD
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Enter pour Project Title and Project Engineer.

To change the date:

1. Highlight the month, day, year portion of the date.

2. Uze the up or down arrow to change the chosen portion.

Mote: The comments field iz a good place to keep the revision histony.

E nter Project Surmary Information
Filz name: untitled.»/CD

Project Title: |cairo city

Project Engineer: |abdu|lah mohamed

Date: |03/09 /2010

Comments: |the best project

Cancel

. "Next"

."Next"

VY - Y Jaadl (WaterCAD)



Uze the choice liztz below to zet the various input modes for this project. lhput modes
affect the way pou enter data for warious attributes. The input modes can be changed
at any time throughout the project.

Friction Method
Pressure Friction Method: | Hazen*Wiliams Formula L]

Liguid

Liguid: |Water at 20C[EEF) L]_I

Input Modes

Coordinates: |><»Y ;]
Settings: | Hypdraulic Grade L]

Tank Levels: >

Fipe Length
Round Fipe Lengths ta the Nearest: |I13D

Cancel Help < Back | Mest =

."Next" .

Voo Y daadl (WaterCAD)



| rn]ec eup |zar =

Schematic Mode - Abzolute position in the drawing editor is not used. Length will need
to be entered for pipes.

Scale Mode - Pozition in the drawing editor corresponds ta a real-world position.
Lengths are calculated from thesze positions.

Dirawing Scale Annotation Multipliers

7 Schematic Symbol Size: |25.00
(* Scaled Text Height: | 25.00
HOR: 1 rm = (500 mm Annotation Height: | 25

WER: 1 mm = |50 i T T

[v Align Text with Pipes

Cancel < Back | Mexst » |

Ve~ Y Jaadl (WaterCAD)



IF pou would like to et defaults for your elements at this ime, click on the “'prototype"

buttons below.

Prototypes allows pou to specify the default walues to be uszed for any new

elements that you create.

Pressure Pipe

Walve: PRW

Walve: PEW

Tank

Walve: PEYW

Reservoir

Valve: T

L 2 Pressure Junction |

Pump

Valve: GPY

Walve: FCW |

Click on one or more of these "prototype’’ buttons to change the defaults

for that element.

Cancel Help

| Finished |

."Finished"

! ! (File) " "

(Tools) " " (View) "
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(Analysis) "

.(Report) "

(File) "

(File) "
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=~ WaterCAD by Haestad Methods
Edit Analysis WYiew Tools Repork Help

FMewy, ., Zerl-r
Jpen... ZErl4

Sawve 45 Scenaric
Sawve A5, ..
FProject Summary. ..

Impork
Expork

Svynchronize

Prink... Zerl+P
Prink Presview
Prinkt Sektup...

1 LA Deskkopt 3 conkroliconktrol wecd
2 ... sharingihatemcontrol. wacd

3 Fi\steady statesteadyw sktake.wcd

+ LA Deskioph TOS\PROIECT L wacd

Exit WWwakerCalh Ole+F<4

(-)

(File) " "

(Project.wed) wed :New -
(Project.wed) wed :Open —
(Project.wed) wed ‘Save —
(Project.wed) wed . Save As —
. Project Summary —
(GIS shape file-DXF file-) :Import —
(GIS shape file - DXF file -) :Export -
-Synchronize —

Excel sheet :Data Base connection O

. GIS :Shape File ©
Print —
‘Print Preview —

V1 - Y Jaadl (WaterCAD)



-Print Setup —
-Exit Water Cad —

(Ediy" " ( -)

Redo Create Pressure Pipe Chrl4Y

Undao Create Pressure Junckion Chr+Z ¢ .
Q€| [

Dielete [Del] it | <Al *| Sid

Select

Find Elernent. .. Chrl+F
Review Drawing

(Edit) "

:Undo —

Redo —

:Delete —

. Select —

-Find Element —

:Review Drawing —

VWos s Jaadll (WaterCAD)



{(Analysis) " -

) o

File VYieww Tools Report Help
i Scenarios. .. + .
D E Alcernatives. .. l El L@,. (E - Gu
Ackive Topology. .. Increment; |<,e1'.,||:.~ - | Scena

Project Lay Patterns...
™ E lement Logical Contrals. ..
v Element  Fones...

v Flow Arr Purnp Definitions. ..
[w Control !
[w Source Syskemn Head Curve. ..

[w Graphic Capital Costs, ..
v SpotEle  Erergy Costs...

B ackagrour: Darwin Calibrator. ..

= Compute, ..
1 |y

( -)

" Analysis" "

.Scenarios

.Alternatives

Active Topology

> Logical Control

YA - Y Jaadll (WaterCAD)



Zones —
:Pump Definitions —

:System Head Curve —

.Compute —

"

File Edit &Analvsis Tools Report Help

= Pan
D [iﬁ E é Zoom In

I— Zoam Ouk
b |o| 4| % j0.00 Zoom Window

Froject Layers Zoom Extents
™ Eleme abe Zoom Prewvious
[w Element Annotation Zoom Cenker..,
[w Flow Arrows

[w Control Symbols

[v Source Symbols v auto-Refresh
[w Graphical Annotati
[w Spot Elevations

Aerial Yigw

Quick. Edit
Backaground Lavers

Toolbars
v Lavers
w Stabtus Pane

(View) " "

Pan —

Zoom —
Zoom in @)
Zoomout O

:Zoom Window e

V4 - JsY) Jaadl (WaterCAD)



(Zoom

Yo o dY Jaadl)

:Zoom Extents e

:Zoom Center O

factor)
Quick View Window O

View :Named View
-Auto-Refresh

Zoom -Aerial View
-Quick Edit

-Tool Bars

-Layers, Status Pane

S (Tools) " !

(WaterCAD)



File Edit Analysis  Wiew

O = &=
v .| Me @ |DDORH

FProject Layers

[

[w Element Annotation
[w Flow Srrowes

[w Control Spmbols

[w Source Symbols
[w Graphical Annotation
[w Spat Elevations

B ackground Lavers

-

YY - Y el

oo Repork

Help

Selection Sets...

Color Coding...
Element Annotakion. ..
Profiling...
Conktouring...

Relabel Elements. ..
Element Labeling...
Protokbyvpes...

Engineering Libraries. ..
User Daka Extension...
Flexnits. ..

Lawouk

Database Urkilikies

Skelebrator Skeletonization.

External Tools
Cpkions. ..

( -)

(Tools) " "

.Selection Sets

-Color Coding

.Element Annotation

-Profiling

:Contouring

:Relabel Elements

:Element Labeling

-Prototypes

(WaterCAD)




Line- :

Link Legend-Node

YY -5 el

:Engineering Libraries —

+Flex Units

Layout —
Select ©
Pipe O
Junction O
Tank  ©
-Reservoir O
Pump O
Valve  ©
‘Spot Level O
-Graphic Annotation O
Border Txt
Legend o
Legend

:Data Utilities

Skelebrator Skeletonization

.External Tools

‘Options

"

/(Report) "

" ( -)

(WaterCAD)



File Edit A&nalysis VYiew Tools BEES Help
~ E Element Details, ..
D B H @ {I'I‘p *c Elerment Results. .,
Element Graphs
P |D_DD bir vl 13

Geniarapher Advanced Graphing. ..

Project Layers

[l Element Labe

v Element Annatation
W Flow Arrowe

v Contral Svembals

v Saource Symbols

v Graphical Annotation
v Spot Elevations

B ackaround Lavers

(Pipes-nodes-...... )

YY - dsY) Jeadll

Tables...
Scenario Summary
Project Inventory
Plan Yigw

( -)
(Report) " !

.Element Details
.Element Results

:Element Graphs

-Tables
.Scenario Summary
-Project Inventory

-Plan View

(WaterCAD)












Reservoir
Pumps
Valves
Pipes
Junctions

Tanks

(-)

(WaterCAD)



Q¢ 22k
T
=

4
il
(-)
"Junction" "Left click"
.(Default)
"Right click"
"Ctrl" "Junction"
. "Left click"
"Water Cad"
"Edit" "Drawing Review'

"Drawing Review"

- (WaterCAD)



."Select"

(Tolerance)

J-5 (Junction)

(-) J-2

File Edit Analysis View Tools Report Help

O -

[V Cortrol Symbols
[V Source Symbols
v Graphical Annotation
[V Spot Elevations
Layers

] i o

mEea@®aP e e 0 #seI= 9 9.
=] Scenano:[Base =1 Caf 35 $3/$H| chiBxlas|S .

"Drawing Review"

"Select"

Nodes in Close Proximity
Pipe-Split Candidates
.Orphaned Nodes

:Nodes in Close Proximity

(Tolerance)

J-1

J-2

J-5

(WaterCAD)



(Tolerane) (-)

GoTo

Mes=t
Frew
Select -

Help

el

Zoom: |64 .41 ¥ w-

[ S S S N S g S g S S S g
B R s R s R F NN

91 of 31 elements

Hodes in Close Proximity

T alerance: | 1.50 Cancel |
Help |

(-)
J-2 J-5 (Tolerance)

(Pipe-Split Candidates) -

(Pipe) (Junction)

(=)

- (WaterCAD)



File Edit Analysis View Tools Report Help

DER& -« okaa@ap =)/e 8 #2uz02 9/@ 9.
[ooorr -] increment:[<Al> | Scenario: [Base =l 8| $§ o4 cBlr et 5 EE .

J-1

?

N
a @

I

-3

¥ Graphical Annotation
¥ Spot Blevations

2 §@ ¢ e 2k

( P-2 J-5)

[N N N N N S N G Y Y Y Y
e e e L R E A

91 of 91 elements

Tolerance: |0.50

P-2 J-5

- (WaterCAD)



-Orphaned Nodes
(Orphan)
( J-6 ) (Junction)

File Edit Analysis Viev Tools Report Help
IBR& » - nEaa@up e, e b f+adE? 9@ 9.
e ] ] e [ B DL

x

i

< X Q¢ | e sy

(-)
J-6

(-)

V!Zoom"

- (WaterCAD)



File Edit Analysis View Tools Report Help
LNE@Re ~ - nEasQap @ e O #seT=0 9@ 7.
0.00hr hcremert:[<Al> <] Scenano:|Base ~l 0o £ s} ¢4 B e e G R

Drawing Review =] J - 1

E G |

= ¢
\ E C‘?
}—' ot | ol

beb |

Zoom: [30518% =
(1 of Belemeris) 4\
]
!

N

.(Flexible Tables)

.(Mouse)

(Pipes)
(Junctions)

(Reservoir)

- (WaterCAD)



(Input data)

(Pumps)
(Tanks)
.(Valves)

(Output data)

.(Pipes) -
(P-3) (-)
.(J-5) 4)
QV,S,H P-3
® ®
34 L D, CK 3-5
(-)
(-)

(WaterCAD)



(Output data) (Input data)

(Flow rate "Q") (Diameter)

(Velocity "V")
(Length L — Scaled or user defined)

(Gradient Slope "S" ) (Friction losses "C")

(Minor losses)

(Status: opened or closed)

"Left click”

(-)

- (WaterCAD)



2 WaterCAD by Haestad Method
File Edit Analysis View Tools Report Help

NBea -~ oEeeaap: con e el 50 9.
N e e e S B S e .

Gened otk | Quaky | CotalCost | s Dt | Messaes |
H [~ pUser Defined Length?
1006

Installation Year:(0
[~ Check Valve?

Intial Status
Status;

(Control Status: N/A

ht Water Qualty
Calculated Concentration: N/A

O | oot | fe o] 0 | wefimon o[

"Diameter" -
"Hazen — Williams C" -

"Material" —

"User Defined Length"

Minor Losses Coefficient"

- (WaterCAD)



."Status"

(Extended period analysis)

"Add" "Controls"

s View Tools Report Help

DERa - oEaa@ad s /cnesad=w 5@ 2.
[ooom -] orsmert: [l <] Soenaro: Base =0 B $ ¢4 chliples B F .

J-1

Pressure Pipe: P-4 -

‘Q‘i‘ Y -

[v Element Annotation
[v Flow Amows

[v Control Symbols

¥ Source Symbols

v Graphical Annotation
[V Spot Hlevations

General I Controls I Quality | Capital Cost | User Data l Messages }

— Preview

X

Open at time from start 0.00 hr

Control Type: EETT TN ~
/ tatus:| Open hd

H
xo

Cortrol

g

{
~Control Condtion

Condition:| Time from Start E— 2
Time from Start:|0.00 hr

’Tl Cancel ‘ Report '|

"Closed" "Open"

."Status"

- (WaterCAD)



"Time from start"

"Condition"

"Time from Start"

Pressure (P)

Inflow Demand

\/ (Outflow)

J-5

Elevation (Z)

Datum

( -)

(Junctions)

(-)

(WaterCAD)



(Output data) (Input data)
(Hydraulic gradient) (Elevation)
(Pressure) (Demand)
(Demand Pattern)
(Zone )
( -) "Junctions"

Incremert: | <All= J Scenario: | Base

W o | )| 7

~| Cof 85| 53|k cBITx 42| @ BRI

| . B

Pressure Junction: J-4

>

General

Label:
3 x 202750 -
v.[3.08937 m
Elevation: m

Zone: e -| ..
- ot

Em I/s/{m H20

General | Demand | Quality | Fire Fow | Capital Cost I User Data | Messages |

o _Cak:ulated Concentration:| N/A

Junction Calculated Hydraulics
Demand (Calculated) | N/A
Calculated Hydraulic Grade: | N/A
Pressure: | N/A

Water Quality

QK | Cancel Repott ~ | Help

| 0.00hr

|

J-3

(WaterCAD)



'

"Elevation'

"Zone"

."Pattern’ "Demand" -

"Pattern"

(=)

Rlaa@® @.60 O #2 =2 9@ 7.
Increment:m Scenalio:[Base Ll\_——l ; $I $|1 [:%‘T}f

General Demand | Cluality Fire Flow Capital Cost Usger Data Messages

Demands
Alternative: | Base-Dermand

Type Base Flow Pattern
[I45)

Demand —> 0.00

Fattern -1

1 P

Multiple demands can be assigned to a singleéoromormorane—E dits to demands will be
attributed to the active demand alternative.

Report Help

- (WaterCAD)



"Base Flow (I/s)"

"Pattern"
. (Extended Period)
(Peak Factor)
."Base Flow" (Pattern)
2.5
EPS Demand
5 . Pattern
2 15 -
£ Fixed
X
T 1
a
0.5 -
0 T T T T T T T T T T T
2 4 6 8 10 12 14 16 18 20 22 24
Time (h)
( -)
( - )
.(Multiplier) ( -)

- (WaterCAD)



@R -~/ oEe@er o e00ersI=w 50 ¢.
Inu*erneﬂt:l(Nl: ;l Swnalio:IBase LIQ L:;j ‘ ﬂ@‘ QQQ@M

T Blement Labels

|v Element Annotation
[ Flow Amows

[w Control Symbols

[V Source Symbols

¥ Graphical Annotation
[v Spot Elevations

mEackground Layers

L 4 '
Pressure Junction: J-4 * ' | =

General l Demand ] Quality ] Fire Flow I Capital Cost l User Data l Messages ]

Generd | Ntes | 1|

Label:|Pattem - 1 Mutplier | » Insert

e |
Start Time:|12.00:00 p2 Duplicate
_Dset |

r Pattem

ACTACILA T

FIFE
2ate
b

1.00
1.00
1.00
1.00
1.00

Starting Muttiplier: 1.00 Delete

r~ Fomat

¥ Stepwise

" Cortinuous

~1| e | en ‘ | e ro| — ‘:sl

K| Cacdl | Bwot -]

0K | Cancel | Repott v| Help ‘ u\‘p\“}‘\unlmm JMI@\"; -]

(Multiplier)
(Pattern)

."Steady State"

- (WaterCAD)



(Reservoir) -

( - )

L Qout

A
( -)
(-)
(-)
(Output data) (Input data)
(Q (Elevation)
(Outflow)
(Reservoir)

( -)

(WaterCAD)



ENano: | Base

o

General | Quality I Capital Cost | User Data | Messages |

General Hydraulics

Label: Calculated Hydraulic Grade: | N/A

%:[3.056.23 m Outflow: | N/A

Y:|3.065.58
Water Quality

m
ion:|0.00 <
=T 1 Calculated Concentration: | N/A
=1L PatteEi’ Fixed - -;] B
2 Zone:| Zone hd P 3

."Elevation"

"HGL Pattern"

"ZOIlC"

.(Pumps)

- (WaterCAD)



H=H2-H1
——H1 v
Elevation Q
@

( -)

(-)
(-)
(Output Data) (Input Data)
[Duty (Operating) point Q, H] (Elevation G.L.)

(Pump Curve Q-H)

( )

(Pump type- fixed or variable speed)

(VSP Pattern) VSP

- (WaterCAD)




O eleaQ® P & 60 O 72 w19 3
Increment: | <Al Scenario: | Base 0o B $3(%H b es| g ER|

Pump: PMP-1

General | VSP | Controls | Energy I Quality Capital Cost | User Data | Messages |
General Initial Setting

Label: |[FIEE] Pump Staius:m— 2
X:|3.008.09 m Relative Speed Factor:|1.00 o
Y:|3.059.53 m Pipes

Blevation: f# m Upstream Pipe: | P-5 Reverse

Downstream Fipe: |P-6

Pump Definition Operating Point
Default Pump Definition Relative Speed:

No Plot Available Crmiml SR
Discharge:
Pump Head:
Intake Pump Grade:
Discharge Pump Grade:
Water Quality
Calculated Concentration: | N/A ma/1

0K | Cancel Repot ~ Help | 0.00hr <Al Ii
| .

'

"Elevation'
."Pump Status" (On/OfY)

"Pump Definition"

( -)

- (WaterCAD)



General | VSP | Controls Energy Quality Capital Cost | User Data | Messages |
General Initial Setting

Label: |PMP-1

e Pump Definition Manager

Y

Elevation: | Default Pump Definition -

New Pump Definition

Pump Defintion Name:

el <—— |

[T Calculated Concentration: | NAA

oK | cancel | Repot ~v| Hep | 0.00 hr

(Standard 3 Points) "Head Definition"

Q=0 "Shut off"
(Q = QDesign)
.(Q=QwMaximum) "Maximum Operation"

(Duty Point)

- (WaterCAD)



ools  Report  Help

mdaa@eP . e00 e 5@ 2.
] incremert: [<Al, -] Scenaro:[Base 1] 18 $3 /94| cB[Txle2| 3 EA|.

Pump: PMP-1

General | VSP | Controls | Enengy | Quality | Capital Cost | User Data I Messages |

— General — Initial Setting

Label:lPMP-1r — o A P -
2 |

X:Im"‘ Pump Definition Manager - J

|

Head | Efficiency | Motor I Graph I MNotes | ]

Head Definition: [5Gl = s REN Ty 35 -

Discharge Head
(75} {m)

Shutoff:| 0.00 [0.00
Design wﬂﬂ ID.DD

Manx. Opemt% [0.00 [0.00
2.

( -) (Pump-1) - "Pump"”

- (WaterCAD)



General | V5P | Cortrols | Energy | Quality | Capital Cost | Iser Data ‘ Messages |
General \ Initial Setting 2

Label:|F'MF'-1 ; Pump Status:|On «—
X ’3.1}11'3.4]? Relative Speed Factor:|1.00

Y:|3.051.15 Pipes

Hevation: ’ﬂ'.ﬂ'ﬂ Upstream Pipe: |P-1 Reverse

Downstream Pipe: | P-2

Pump Definition Operating Poirt
Relative Speed: | N/A

Control Status: N/A
Discharge: N/A

Pump Head: |N/A

Intake Pump Grade: N/A
Discharge Pump Grade: |N/A

'
Lo o

] h Water Quality
0.0 10.0 200 30.0 40.0 50.0 Calculated Concertrati

0K | Cancel | Repot ~| Heb | |‘D.‘DDh:/

"0.00hr"
."Pump Status" "On"
"Add" "Controls"

- (WaterCAD)



el | &gl® P G0 O 7 2 ) 9@ %
Scenario:|Base j[j 25#2 $1 $l1 %mﬁ&gv

Pump: PMP-1

Cantrol ] ;
Ge?eml ] WSP ] ntrols ] Energy ] Quality Capital Cost ] User Data ] Messages ]1

-E Control ‘ Iﬁ

Preview oK

Off &t time from start 0.00 hr

Control

Control Type: |Stat|.|5 ﬂ
Pump Status: |OH j

Control =
Condition: |T|n'|e from Start A/j

Time from Start: |1ﬁ hr

HOkH

"Time from Start" "Condition"

"Time from Start"

(Off) "Pump Status"
"Add"

"Time from Start"

"Ok" (On)

(WaterCAD)




General | VSP | Controls | Energy | Quality | Capital Cost | User Data | (J Messages |
Simple Controls

Cff &t time from start 12.00 hr 4
— gt time from start 24.00 hr

(Tanks)

.(Storage Nodes)
.(Extended periods)

( -)

(WaterCAD)



Max. W.L.

“nitial W.L. Active
= \\ / Volume
Min. W.L. \ .
; \ / Inactive
Base Elevation Volume
Demand |
Inflov
Elevation
Inflow |
Outflow
o
(Yo-7) pb, Jsd

Allad) il A aal cilibnd 73 gad

(-)

(°-Y) Al s
Agdlad) il AL Aaldd) cila il g cdldaal) alily

(Output data)

(Input data)

(Active Volume)

(Elevation G.L.)

Hydraulic Grad —

(Cross Section Area)

(Base Elevation)

(Min. Elevation Level)

(Initial Elevation

Level)

(Max. Elevation Level)

(WaterCAD)




-) (Tank)

Report  Help

nRjee@aP o, e 0= 5@ 9.
Increment: | <Al Scenario:|Ease j\__—l 12 GL SH| oh e es B TR

Tank: T-1

General | Demand | Section *—QTI'rty | Capital Cost | User Data | Messages

Hydraulics
Label:[IE] ' Calculated Hydraiic Grade: [N/A

X:[3.027.50 m Outflow: |N/A
Y:[3.059.37 m
Water Quality

" . Calculated Concertration: | N/A
ZonETTZone - J

General

N\

IT' Cancel ‘ Report '|

(Y7-Y) ad, J8&
Agdlad) i) A @il JWA) 58X

"Elevation"

"Section"

- (WaterCAD)



Epo elp

mEela@®e® @ e0 8 #seTE2 T @ 7.
Increment.m Scenariu.|Base LI\__—I 5:-;5 $1 $|1 E% Lt‘x’%@ \Efz 4.

Tank: T-1

General Demand | Section | Quality | Capital Cost User Data | Messages |

|
) ) =]
Section Cross Section
Section: hd Cross Section: | Circular -| -
Inactive Volume: |0.00 m? Diameter:|3.05

Total Active Volume: |0.00 m?

Operating Range
+ Hevations " Levels

{m) {m?
—L—’Maximurn: 0.00 0. $
Initial: |0.00 .

T < — : — Initial
Miriimum: |0.00 0.00 [ h:n ia
— Mdinimurm
Base:|0.00 0.00 .
— Base Elevation
Y Elevations Inactive

Wolume
D aturn Elevation = 0

OK | Cancel | Report ¥ | Help | 0.00 hr

."Base" (

"Minimum"

"Maximum"

Mnitial"

- (WaterCAD)



."Cross Section"

"Diameter"
."Total Active Volume"
‘(Valves)
( -)
Upstream Head
H1
H=H1-H2
+  Downstream Head
H2
> =
Valve
(YA-Y) o, Jsi
Cilalesal) aaf cilibnd 73 gad
(Valve Types) (-)

- (WaterCAD)




(Function) (Valve Type)

(Setting)

H, (max) Pressure Reducer Valve
("PRV")

: (Upstream pipe) (Pressure Sustaining Valve

Hl (mln) "PSVH)
(Pressure Breaker Valve
"PBV")

= H1
HI'HZ - H2
(PBV)
(PRV)
Q (max) Flow Control Valve
(Downstream pipe) ("FCV")
K

(Throttle Control Valve
HTCVH)

(WaterCAD)




“Pressure Reducer Valve (PRV) -
. ( _ ) "PRV"

General | Controls | Quality | Capital Cost | User Data | Messages |

General Pipes

Labe!: | EETET Upstream Pipe:|P-5

X |3.DD2.EE! m Downstream Pipe: |P-4

v:|3.062.53 m
Calculated Hydraulics

ion: |(20.00
Hevation: | m Discharge: | MN/A

Walve Characteristics Velocity: | M/A

Diameter: [400.0 mm Headloss: | MAA
Minor Loss Bements: |0.00 - J From Pressure: | M/A

To Pressure: | M/A
Initial Setting

Valve Status: |Ac‘tive j Water Quality
Settings:lPressure Calculated Concentration: | NAA

Hydraulic Grade: | .00
Pressurs: |—1 5.967

— \

QK I | Report ~ |

"PRV"

"Elevation" " "Pressure"

."Diameter"

- (WaterCAD)



(PSV)Pressure Sustaining Valve -
: ( -) "PSV"

General | Controls | Quality I Capital Cost | User Data I Messages |

General Fipes

Label: [EETTET Upstream Pipe: |P-5

> IB.EDZ.‘ES Downstream Pipe: | P-4

Y:[3.062.53
Calculated Hydraulics

ion: |20.00
Eeva‘tlon.l Discharge: | N/A

Walwe Characteristics Velocity: | N/A

Diameter: |400.0 mm Headloss: | N/A
Minor Loss Elements: |0.00 - | ... From Pressure: | NJ/A

- . To Pressure: | N/A
Initial Setting

Valve Status: |J‘1'u:ti'-te Water Quality
Settings: | Pressure Calculated Concentration: | NAA

Hydraulic Grade: | 20.03
Pressure: |D.DBB

\ \

Report |

HPSV"

‘Pressure Breaker Valve (PBV) -
-HPBVH ( _ )

- (WaterCAD)



Walve: PEV- et S|

General | Controls I Quality I Capital Cost I User Data I Messages |

General Pipes

Label : | EENET Upstream Pipe: | P-5

X:|3.1]'DZ.‘59 Downstream Pipe: | P-4
:[3.062.53

e Calculated Hydraulics
E|eva't|on:| - Discharge: | MAA

Walve Characteristics WVelocity: | NAA

Diameter: |400.0 mm Headloss: | NA/A
Minor Loss Elements:|0.00 - | .. From Pressure: | M/ A

- . To Pressure: | NAA
Initial Setting

Valve Status: |J‘1'-A:tive Water Quality
Settings: | Pressure Calculated Concentration: | NAA

Hydraulic Grade: | 20.03
Pressure: |ZD.DI}D

(FV-Y) ) Js&
(PBV) bl jus alaa cliby JW) 5380

"Pressure"

Flow Control Valve (FCV)
-( - ) "FCV"

- (WaterCAD)



Valve: FCV-1

General | Controls | Quality | Capital Cost | User Data Messages

General Pipes

Label: | AT Upstream Pipe: | N/A

X |3.|]’D2.3{|' m Downstream Pipe: | N/A
Y:|3.055.83
Elevation: |0.DD

Calculated Hydraulics
Discharge: | N/A

Valve Characteristics Velocity: | N/A

Diameter:|152.4 mm Headloss: | N/A
Minor Loss Elements: |0.00 - J From HGL: N/A

To HGL: |N/A
Initial Setting

Walve Status: |Aa:.tive LI Water Quality

Discharge:|ﬂ.m} \ lig Calculated Concentration: | N/A
)

0K | Cancel Report ~ Help

(YY-Y)ad) Jsi
"FCV" 38l 8 aSadl) alea cilily JWi) 3380

."Discharge"

:(Flexible Tables)

(Toolbar)

- (WaterCAD)



File Edit Analysic View Tools Report Help

e nEeaep

.en/a 74N 5@ 2.

bl MW 000R v Incremerﬂ:l(ﬂdb j Scenan'o:‘Base

100 15 Sl 8 ixae B .

/td; Manager
/

Graphical Annotation Avaiable Tables:

[V Spot Blevations Fire Flow Report A OK
NN —

Node Cost Report
Pipe Cost Report
Pipe Report
Pump Report
Reservoir Report
Tank Report
Valve Report

Close
Table Management ¥
Help

(YY-Y

) b Jsd

45 yal) Jglaad) A8y oy il JLA) 518U

("Flexible Tables"

."Table Manager"
."Available Tables"

"Junction Report"

(WaterCAD)



IySTs SR elp

W plElea@e® =/ e 0 Prsa=? 5@ 9.
LARE m w || Increment: [<Al> ~|  Scenaro:|Base -loe $$‘$|1 E‘%ﬁ'ﬂﬁg .

5] WaterCAD Table - Junction Report

d

¥ Element Annotation .

[V Flow Arows H File Copy [gi Print | 3PSl B Options %am ? Help

[V Cortrol Symbols - ad =

[ Source Symbols I——l | Customize... —_l

|v Graphical Annotation b o] W]« )000 S| ‘” oot Table Manager. b |

[# Spot Bevations L2bel]| Bevation| Zowe Tipe AR Calcuated
fm)

dydraulic Grade
Sort m

Filter

J41 85.00|zone 2 112.48]
425 8500|zone 3 Include Inactive Topology 11270
40 8500|zone 2 Use Local Units... 11234
43 84.00| zone 2 Use Abbreviated Labels 11289
J-42 83.00| zone 2 5 112.28]
J14 81.00(zone 2 200.00|abdo 110.83
J-26 |- 86.00(zone 4 200.00|abdo 116.27
J-45 81.00{zone 2 200.00|abdo 111.45
J47 81.00{zone 3 200.00|abdo 11154 30.54]
S8 ()8 86.00(zone 4 200.00|abdo 116.65 30.65)
J-44 | J44 81.00{zone 2 200.00|abdo 11202 31.02]
J-15(J15 81.00|zone 2 200.00|abdo 112,04 31.04]
S 82.00|zone 3 200.00|abdo 113.06 31.06]
J-16J-16 81.00|zone 2 200.00|abdo 112.46 31.46]
S17 417 81.00|zone 2 200.00|abdo 113.04 32.04]
J23|023 81.00|zone 2 200.00|abdo 11323 3223
J24|-24 81.00|zone 2 200.00|abdo 11327 3227
™|

48 of 48 elements displayed. Synchronized Units

( -)

(Junction)

. "Junction Report"

) (Options)

:Customize

:Table manager
:Sort
‘Filter

- (WaterCAD)



.(Condition)
(Right Click)

date AD able g
E Fil= Cop‘y’l £553 Print @ggggiewl W Options ﬁ'cmsel @ Hela
0.00 by ‘ [nzrement: | <Al Scenario; |Base LI [

Demand Calculated Pressure

[Calculated) | Hpdraulic Grade [psi]

Elewation Properties. .. [gpm) (3]
[RF A [RFFS
R [RF [RFS
[REFY [RFF [RFF
M [RFF [RFF
[RFF [RFF [RFF
A [RFF [RFZS
M [P M
A [SFFY M
A& M A3 A
MNAS M3 A

Ele\-’ation] Zone l Tupe lBase Flowa Fattern
i) Toam

Edit Colummn Label...

Sort
Filter

Copy

Help

[Zone1 |Demand |

Zone-1 | Demand

Zone-1 | Demand

ojlojlojlo|lg|lojlolo|lo|2

Zone-1 | Demand

<
110 of 10 elements displayed. Synchronized Units

(Yo-Y) o, Jsa
Guall Jgaad) A saaeY) aaf clily Jaaes 3380

e

( -) "Right Click"
"Global Edit" .

A -) "Global Edit"
"Multiply"
) "Subtract" "Divide" "Add"

- (WaterCAD)



Elevation Type Base Flow Demand Calculated
{m) (m*/day) {Calculated) | Hydraulic Grade
{m*/day) {m})

85.00 Demand 0.00| abda 0.00 7827
8200 Demand 200.00 | abdo 130.00 108.18

24.00 2 d 200000 ahda. 13000 1i0.52
i

seooiod  iovatcat | N | e
a35.00
X |

Operation: I <MNone> Cancel |
Global Edit:

85.00
84.00
33.00
81.00
86.00 Demand
81.00 Demand
21.00 Demand
86.00 Demand
21.00 Demand
81.00 Demand
32.00 Demand

Add Help

(F1-Y) b Js&
Ouall Jgaadl Baasi (pa JualS 3 gas culily Jodns 538U

- (WaterCAD)









=] WaterGEMS Modeler by Haestal

"Analysis"

- tul

L ERo

Project Layers

[ Element Labels

[v Element Annotation
[V Flow Arrows

R )

File Edit Analysis View Tools Report Help

e|efq @

"Go" "Compute"

vﬁonm»mﬁ@z 90 9.

Increment: I <Al

J So'nanolease jj E’ 5|4 '3"«@?

\

TV - GlEl Jaasl)

(WaterCAD)



(Steady state analysis)
(Extended period analysis)

.(Fire flow analysis)

(Steady State Analysis)
"GO "

[ Scenario: Base

Altsmatives | Calculdtion | @3 Results MNotes

= Sready Statd © Extended Period

\S tart Tirne: | 12:00:00 o
24.00

v
Hydraulic \ 1.00 Check Data
Analysis —— Options. .

=

Sy

IV Fire Flow &Ana

Global Adjustments

Demand:0.00 [<Nene> ~1 Apply
Roughness:|0.00 [<None> =1 Apply

Feport (= Y’ Help

"Steady State"
:"Global Adjustment"

."Roughness" (O)

TA - &l Jaasll (WaterCAD)



:(Extended Period Analysis)

"GO’

[ Scer: : e

Altern ) Calculation |O Results | Motes |

" Steady State
Start Time: |1 - 00:
Duration: |24. oo

Hydraulic Time Step: |1 0o Check Data
Analysis ! Options...
lpsis ¢

\ W wiater Quality Anal
& fge O Constituen Trace
—

Global Adjustments
Demand:|llﬂﬂ |<None>

F%Dughness:|llﬂﬂ |<None>

Report

"Extended Period"
"Start Time"

) "Duration"

"Hydraulic Time Step"

( )

14 - Gl Ll (WaterCAD)



"Water Quality Analysis" -

‘(Age) o
:(Constituent) o
:(Trace) o

:(Fire Flow Analysis) - -

(Steady state)

.(Extended period)
n GO n

Scenario: Base

=
\g - Alternatives Calculation | Results

hl )
) Ol

Start Tirne: | 12:00:00 o
Duration: | 24.00
Hydraulic Time Step: | 1.00 Check Data
Analpsis Optians...
[
| {* o,
Y v Fire Flow Analysis

Global Adjustments

Demand:|U.DD |<N0ne> LI Apply
Houghness:|D.DD |<N0ne> LI Apply

(£-7) s dsd
Gioad) 3305 Jalad JLia) S paed) Jaladll o) ) 528U

Ve o &ldl Jadll (WaterCAD)



(Steady state)
"Fire Flow Analysis"

."Alternatives"

‘ [_] Scenario: Base

Alternatives “ Calculation “ @ PFesuls “ Motes |

- E?.ﬁ.lternatives

Active Topology: Base—Active T opology -

Phyzical: “ Baze-Physical

Demand: “ Baze-Demand

Initial Settings: “Base-lnitial Settings

O perational: “ Basze-Operational

Age: “ Base-bge Alternative

Constituent: “ B ase-Constituent

Trace: “ Baze-Trace Alternative

Fire Flow: “Base-Fire Flow

Capital Coszt: “Base-[ﬁapital Cost

Energy Cost: “ Base-Energy Cost

L« IL! K| K KK | KN | KN | KN
N BB o o ) )

zer D ata: “ Base-User Data

(°-7) by Jsa
Gl Galdl) Jaad Las) 380

(- )

VY o&ddl Jaadll (WaterCAD)



Fire Flow Alternatives

a

i

Fire Flow Alternatives

e Ll Baze-Fire Flow

Add Child...

|t |
- e |
_ Mege |
_Berame |
_Duplcate |
_Repan |

Edit
Merge
Bename
Duplicate

Report -

(A=), dsd

Gaoadl (384 cMA e clily JWY) sy 338U

"Edit"

.(Fire flow input data)

Fire lmative: Base-Fire Flow

\ ——
Flaw Js
M ¢ Flow:|0.00 I's
Fire jl Lir®{0.00 I/

Apply Fire Flows By: |Adding to Basel;\

Selection Set

Selection Set: | All Junctions - J

YY - &l Jiaall

Pressure Co .
R

. «
Minimun : ssur?{. 0.00 kPa

[~ Use Minimum System Pressure Constraint

Minirnurn Systemn Pressure: | NAA kPa

(WaterCAD)



(Needed fire flow) o

.(Fire flow upper limit) o

Fire Flow Alternative: Base-Fire Flow - ‘

Flow Constraints Pressure Constraints
Meeded Fire Flow: | 0.00 75 Residual Pressure; [0.00 kPa
. . L o lnom
Fire Flaw Upper Limit |0.00 53 [ kPa
) (3 | (o pat ddla) | .
Apply Fire Flows By | Adding to Bazel » o Gl :\Jl . Lo onstraint
. ; (¥ il
] Adding to Bageline Demand - [ kP3
Gooall G pead Gubi oy eplacing Baseline Demand

‘f.nLu:\)“ :\..“J“} o g

unctiong hd I J

VYo Gl Jaadll (WaterCAD)



‘(Residual Pressure) -

:(Minimum Zone Pressure) -

:(Minimum System Pressure) -

Fire Flow Alternative: Basa-Fire Flow -

Flow Constraints Pressure Constraints
Meeded Fire Flow: |0.00 I#5 Residual Pressure: 0.00 kPa

Fire Flow Upper Lirnit|0.00 |5 Minimum Zone Pressure:(0.00 kPa

Apply Fire Flows By: | Adding to Basel + -I_ 1Jse Minimum System Pressure Constraint

Minimur System Pressure: | NA& kPa

Selection Set

(A-1) B dsd ‘ ; .
(Minimum System Pressure Constraint) 4:&l) A liud J8) asa Jlaa) o) LS4 3380

Ve o Sl Jadll (WaterCAD)



0-)

Fire Flow Alternative: Base-Fire Flow

Floww Constraints
Meeded Fire Flaw: [0.00

Fire Flows Upper Lirnit: {0.00

I#2
145

Apply Fire Flows B_I,J:l.t’-'«dding to Basel «

Selection Set

Selection Set | Al Junctions - | ...

Subszet of Junctions(0]

-

Pressure Constraints

Residual Pressure: |0.00

Minirmurn Zone Pressure: |0.00
I Use Minimum System Pressure Constraint

Minimum System Pressure: | MA&

Label Specify Local
Fire Flow
Constraints

Meeded
Fire Flow
[I/z]

Fire Flow
Upper Limit
(/<)

Residual
Pressure
[kPa]

Minimum Zone | Minimum Spstem
Pressure Pressure
[kPa) [kPa)

O

0.00

0.00

0.00

0.00 NAA

Repart

(
."Ok"

vo o &l Jiaall

=Base Data IEI = Inherited D ata

(V-7 R, Jsd
Gaoad) (3835 Jlas Lkl A gana JLOA)

=)

"All Junctions"

(WaterCAD)

(

=)



Auyailable [tems: [8) Selected Items: (0]

Pressure Junc .«
Pressure Junc
Prezssure Junc
Pressure Junc
Pressure Junc
Pressure Junc
Pressure Junc
Fressure Junc

[
O~ @m O WOk

] | Cancel

(V)-7) ) Js&
Al (385 Jalat Ll jLad) 3380

VAo &l Jaadll (WaterCAD)



|_] Scenario: Base

Alternatives | Calculation | Results | Mates I

Start Time: | 12:00:00 g L

Diuration: | 24.00

Hydraulic Time Step:|1.00 Check Data
Optiong...

Analyziz
[~
{+ -

v Fire Flow &nalysis

Global Adjustments
Demand:|D.DD | <MNones

Huughness:|ﬂ.ﬂﬂ | <Money

(VY-7) b, Js&
Gaoal) (3845 Jlat o ja) 338U

File Edit Analysis View Tools Report Help
DERa o gaaaarn o Frvay]ae 9.
v | | fooone ] w[m] ncementfean <] Seensrio:[Basey \ eSS TN

x

Froject Lapers

[V Element Annotation
[ Flow Arows

[ Contiol Symbols

[ Source Symbols

[ Graphical Annatation
[ Spot Elevations

B ckoondloes
L (| - | - 7
T - Close:
Table Mansgement ™
Help

Valve Report

(Y¥-7) b, Js&
Gl i ) Jsia 538U

vy o &l Jaadll (WaterCAD)



"Ok" "Fire Flow Report"

WaterCAD Table - Fire Flow Report

H File Cnpy‘ épnm EFrhon| B options &Close @ Help
0.00 hr Increment'\m\b =l Scenalin“Base LID

Label | Zone | Fire Flow | Fire Flow Satisfies | Meeded | Available | Total Total | Residual | Calculated | Minimum Zone | Calculated | Minimum | Minimum System | Calculated | Minimunm
Iterations | Balanced? | Fire Flow | Fire Flow Fire Flow Flow | Pressure | Residual Pressure Minimum | Zone Pressure Minimur | Spstem
Constraints? | [gpm) Flow | Meeded |Available | [psi) Pressure [psi) Zone Junction [psi) System | Junction

[apr] [gpm) (gpm) [psil Pressure Pressure

[psi] [psi)
1.000.00{ 2,000.00| 1.712.50| 2.112.50 54.13] 60.83 22.78]
1.000.00 2.000.00( 1.040.00) 2.040.00 60.39] 5E.45 2309
1.000.00{ 2,000.00 1,032.00( 2,032.00| 75.69) 66.54] 23.52]
1.,00000{ 2,000.00 1,073.00( 2,073.00| 3090 B367] 23.22]

1.000.00{ 972.62| 1,120.00( 1,092.82| 15.00] 65.17] 2353

- B

-(Satisfies Fire Flow Constraints?)

:(Available Fire Flow)

-(Calculated Residual Pressure) -

YA - Gl Jaadll (WaterCAD)



:(Calculated Min. Zone Pressure) -

:(Min. Zone Junction) -

:(Calculated Min. System Pressure) -

:(Min. System Junction) -

[__] Scenario: Base “

Altematives IO Results | MNotes I

: { Extended Period GO0
Start Time: | 12:00:00 o
Diuration: | 24.00
Hydraulic Time Step: | 1.00 Check Data
Analysis Options...

-
Lol T

™ Fite Flow Analysis

Global Adjustments
Demand:lﬂ oo |<None>

Hnghness_lU.DD | <MNone>

Repart

O (sal€) aal) (UL aSlall el Bnie ¢Jalall ulee (3 a5 ST ol RS aliyall 35 13 Ll
ON-Y

va o &l Jaadll (WaterCAD)



|_] Scenario: Base

-
Atematives | Cal : 3 Resutts | Notes |

RN M Benert Messages

) g\‘-*‘)e%d&-'ﬁ )
Julanl) dles (3 ga8 AlSia 3505 o 5 51 peadl Aadlal)

( - ) "Element Messages"

) J-6 ( -)

Element Calculation Message Browser

u File: Copy @B%ew &’Close @ Help
hd

Time: Element M
thr) Label essage

s element is not connected to E5El

0.00 J& Waming: Node is hydraulically disconnected (solated) from the system.

(\V-¥) b Js&
S Jladll Alae (g a5 A JSLal) g3y JUa

A =GN Jiadll (WaterCAD)



(\-) fo dss> ‘
Jaladll ddes o) ja) oL jedan Al JSUEAL 414

s 345 o gllaall Jal) Aial) & gaa o ASaal) L) s L0 Al

s(Claadlall) ciliiaally dileia SSliia -

Aalhall Jae Lia 30l ) can (Down Anallall day Jazall o <y
O ) bzl (e e stream) | Pump closed because cannot
daallll | deliver required head

Aalball Co pat 30l ) g | 7 LA Adedll Ja il 4k &, a3 | Pump open but exceeds
Adlall Saie | maximum flow

‘ sl A g oY) Bbldy dileie Jslidia - f
Al Aan) ye | 33 Y ) AS0800 Jualie & eaiall | Thig element is not connected
a d..;alc c\tm s

(Clicking) -

(Flexible tables) -

(Color coding) -

(Element Annotation) -
(Contour) -

.(Curves) -

AY - Gl Jaadll (WaterCAD)




(Discharge)
(Pressure headloss) (Velocity)
P-79 ( -)

Pressure Pipe: P-79 ’
General | Controls I Quality | Cost | User Data | Messages |
Fipe |v User Defined Length?
Label: Length: |139.00 m
Material: | PYC
. stend = J Nodes
Blarees]100.9 mm From Mode: | PRY-1 Reverse
Hazen- ‘illiarms C:|150.0 -
To Mode: | J-2-D
tinor Loss Coefficient: |0.00 - J
[~ Check Valve? Hydraulic Results
Dizcharge: | 10.0
Velocity: | 1.05
Headloss Gradient:|9.19

Initial Status

Status:| Open -

Presszure Pipe Headlozs: |1.28

Control Status: | Open

W ater Quality

Calculated Concentration: | 0.0

Repor_~ S | e

:(Flexible Tables) - -

"RepOI't"

AY - Gl Jaadll (WaterCAD)



Q& . eo Cxmer 2- i 522 9 @ 9.
ment: | Al - Scenari0:|Base ﬂl:l E‘:‘% $1 $|1 C%

Table Manaser

Ayveailable Tables:

- |
Junction Benort |
|
|

MHode Cost Report Close
Fipe Cost Report
Pipe Report T able M anagement
Pump Report
Fezervoir Report Help
Tank Report
Walve Report

‘ (V4-7) ad, Js&
Jstad) A ghul JLaa) (5 ¢ A pall Jglaall ) J e s

"Table Manager"

HOkH
"WaterCAD Table"

(Junction Report) (

AY - Gl Jaadll (WaterCAD)



e e
b

Copy| =3 print

il WaterCAD Table - Junction Report

égggiew W Options &Close @ Help ‘
v

bo|, M 000k | W M| Increment: | <Ally hd Scenari0:|Base ﬂl:]

Label

Elervation
[m)

Zohg

Type Baze Flow Pattern Pressure N *
I¥s) [ H20) (] [n)

92.00

Jol g

Demand 2.31| Pattern 29.727| 3,358.031.44| 387.278.29

J13

92.00

Jadl gl

Demand 2.31| Pattern 29.738| 3,398,032.83| 387,321.36

J18

92.00

Joll gl

Demand 2.31| Pattern 29.781| 3,358,034.21| 30739264

J-22

91.00

PULTIRN

Demand 1.16( Patterm 30.671| 3.358,029.47 387.037.68

J-21

91.00

sl g

Demand 2.31| Pattern 30.683| 3.358,030.95 38711060

J-15

91.00

sl g

Demand 2.31| Pattern 30.310{ 3357 695,68 387.336.35

J-24

50.00

UL

Demand 1.16( Pattern 31.643| 3.357.890.24| 386.801.95

J-32

50.00

UL

Demand 1.16( Pattern 31.643| 3.357.890.27| 386.681.35

J3

50.00

UL

Demand 1.16| Pattem J.E43| 335789202 3\ER3ETT

Lo

SO0

el ol | Demand 1161 Patten AleRal aan7 795 79l 55 a4 ]

(Junctions

"Color Coding"

At o S Jiaall

:(Color Coding) -

"Tools"

"Color Coding"

(WaterCAD)



@@ @ || col O @@ =22 5 & 7.
menl:m Scenario: | Base ~| | 15| $]|sh| =BTy

Link | Mode |

Link Color Coding

[ oK

Attribute: |"-/e|ocity

Calculate Range

Welocity [mes)

Selection Set: |AII Elements
Mimirnumn: | KAA
P Eirnrn: | W AA

Cancel

In=zert

Duplicate

Delete

Initialize

Ramp

( -)

"Color Coding"

"Tools"
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"Color Coding"
(Link or Node

:"Element Annotation"

"Element Annotation"
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Report Help

o Eelae @

. 60 1

Incremet: [ <Al>

=l

Scenario: |Base

= Cof 8 $3/9H «

2 5@ 2.
#Tx a2 3 B2 .

- TS _ _
| o

Annotaticn Wizard

.

*

sy

The Annotation Wizard will step you through the process of annotating your drawing

First, select the types of elements that you would like to annotate. When you are ready, press [Next]
o speciy the attributes for each selected clement type.

Note: This wizard can be used to Add or Remove annotations.

Select the types of elements you would lie to annotate

Finshed |

(YY-7) ) J8&
"Element Annotation" awll o Clily 4dla) 48y jha LS4 528U

"Element Annotation"

"Pressure Pipe" .'Next'

(=)

"Next"

— =
b

Select the Prezsure Pipe attributes you would like to annotate.

Annotation Wizard

The customizable "'mask' field contains replaceable parameters v [value] and “u [unit]. Tip: Ty
uzing the maszk “+v" when annotating pipe Diameters.

5'_8 Pressure Pipe Annotation
Specify the set of elements you would like to annotate:
|AII Elements

=1

Annotation Mappings:

attributes

Mask

Initial Placement

Ingert |

1

Diameter

Diameter: #v #u

<default>

Delete

\;\ j‘

< Back | Mext > |

(|7 all Beaction F e i3

3

Wwall Reaction R ate:| <default-

Finished |

(YY-7) ad, Js&
"Pressure Pipe" L) ) guley galdl) an ) o @ity 43

AT C Gl Jaadll (WaterCAD)
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Contour Map Manager

Contour

Contour: ~] |
Initialize
Selection Set: IAJI Elements - | ..

Minimum:IBO.DD Close
Mancimum - I85.DD Help

Increment : [0.05

Index Increment: I"D 25

" Color by Range * Color by Index

Cortours: | [l Blu=
Index Contours: | [l Red
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Pressure Junction: J-27

General | Demand | Cuality | Fire Flow | Capital Cost | Uszer Data | kM eszages |

General Junction Calculated Hydraulics
Label: IJ-2? Demand [Calculated] [ 1.70

= |38?,1 13.62 m Calculated Hydraulic Grade: | 121.75
' |3,35?,8EI2.2? m Pressure: | 31.682
Elewation: IQU.DD m

Zone: | ekl gl - _I

Ernitter Cosfficient: ||:l.l:ll:l I#z/[m HZ20

i ater Quality

Calculated Concentration: | 0.00

B4 | 4 0,00 hbr hatl el <l -

Detailed Report

Table

Totalizing Flow Meter. ..

Y 'u')j.é L J8&
(Curves) <luiadd) 43 )k ) J g gl) 338U

"Report" (Pressure Junction J-27 )

Tank T-1
"Graphs" "Report"
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Tank: T-1

General I Demand | Section | Quality ’l Capital Cost | Uszer Data ] Meszsages I

General » S —

[Graph Setup I Elements ’l Scenarios ’l

I A alculated Percent Full hd

( Graph Setup

0K | Concel | Repot v| Heb | e «l[omon <] w|m] [aan -

——

(Y V- @EJ Jsd
ciliaiall 48y jlay i) A0 aa il Gl i 3380

"Ok" "Calculated Percent Full"
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Tank: T-1 . >
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e eae—
b rie_ | By conv| c2Rhe| w ontions !}"oose @ Help‘

Graph “ Drata “

Tank: T-1
Calculated Percent Full versus Time

T-1\Base

Calculated Percent Full

12.0 16.0 20.0
Time

(hr)
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"Curves" <biaiall 48y oy o JA0 g3 e Jhedd) 38U
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(Reservoir)
(Pumps)
(Junctions)
(Pipes)
(Elevated tanks)
.(Valves)

:(Reservoir)
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M Plot Window

Reservoir I Quality I @ Messagesl

~General

Label: |[RES-1

Hydraulic Grade Line: |358.00 it

Zone:|Zone-1 ~ _]

X:15.223.51 It
Y:|11.514.98 ft

EEX

Copy @ Print 4 Optionil &Close @ Help]

100.0

-zoo.0ff-
-soo.off-

Reservoir RES-1
Demand var‘ylng Time

10" pipes (P3 & P4)

-100.0 -L .

ool FFHEME
-goo.ol— —
00 100 200

Time
(hr)

~Reservoir Calculated Hydraulics

Reservoir Dutflow: | 805.63

~Water Quality
Constituent: 2.5

Helo | W efooone <] w{m 100

I |

0.1 /003 villolbhoZ

A - ) Juail

(Reservoir)

:(Pumps)

(HGL)
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Tirne: _J_ : -

Pump

Pump

AAEEE - =

T

Max. O
Max. E

Elevation: |302.00 it

Pump Curve

Pump Type:!Standald Extended LI

Initial Setting

Helative Speed Factor: [1.00

| o liesilor |_anle=l cela. =zl =1 el 3|

] Controls I Cuality I @ Messages |

Calculated Hydraulics

Label: |PMP-1

¥:|6.915.39 ft

¥:|11.497 51 ft

From Pipe: P-1

H Plot Window

Copy

55 print

B’ Options

&' Cloze

Head [ft]
Shutoff: |250.00

Discharge [gpm]
0.00

|1.000.00
[1.250.00
1.853.62

Design: |200.00
perating: h 50.00
xtended: 0.00

Status: |On -

o]

Cancel \ Report ‘l Hell

Pump Curve

400.0

g800.0 1200.0 1800.0 2000.0
Discharge
(apm3)

(=)

¢ - Gl Jasl)

|Background: OFF :6.870.94 v:11659567 ft

(Pump)
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COMFUTE
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Junction I Demands | Quality | Fire Flow I Messages |

Junction J ion C. Hy
Labek[3:a Demand: |29.02
Elevation: W m Hydraulic Grade: |574.54
Zone:m _J Pressure: 79.80
x[gaan w

¥:|10.472.65 i Constituent: | 1.5

B P lot Window EEx
copy | g eint| W Optons &cmse @

Junction: J-4
Demand varying Time
2000z ——— 10° pipes (P3 & P4)

‘Water liualil_v

M|« fooon < w || [1000 ]

Background: OFF x8.424 16 v:10.454 82 f{
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:(Pipes) -
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Fipe | Controls I Quality | Messages I

Fipe Pipe Calculated Hydraulics
Label: |P-1 From Node: RES-1
Reverse
Material: | PYC - J To Node: |PMP-1-In 4
Diameter: (12 in Flow: 805.63 gpm
Roughness: |[150.0 - Yelocity: | 2.29 ft/s

I Plot Window E]@ Headloss: 4.02 ft

Headloss Gradient: 1.33 ft/1000ft

Copy @ Print | FE Options &'Close @ Help Status: | Open

Pipe: P-1 ‘Wwater Quality
- welocity varying Time

: 10" pipes (P3 & P4) Congstituent: 2.5

| vew | e [T =] o <]

Background UFF b de 7 10 v 58] 40 11

(Pipe)

:(Elevated Tanks) - -
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Tank: T-1

Calculated Percent Full versus Time
T-1\Base

Calculated Percent Full
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(Elevated Tank)
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(Scenarios and Alternatives)

-(Alternatives)

Yoy o C"‘JM Juzadll (WaterCAD)



"Analysis"

"Alternatives" (

"Analysis"

&Close ? Help
% Scenaro | |Scenarios 171t GO | Od| X “1
Wizard Al

Scenario

-

Management

E Altematives

Batch
GO “Run

@ Scenario
Comparison

"Scenario"

Altematives | Summary | Results |

Altemative

| Label

E' Active Topology
E‘? Physical

[E$ Demand

B Initial Settings
[E$ Operational

E$ Age

[E$ Constituent

Yo - c.)\_)l\dmél\

Base-Active Topology
Base-Physical
Base-Demand
Base-Initial Settings
Base-Operational
Base-Age Atemative
Base-Constituent
Base-Trace Altemative
Base-Fire Flow

"Alternatives"

(=)

(WaterCAD)




Alternatives

»

»
»
»
»
»
4
4
4
b
4

Active Topology
Physical
Demand
Initial Settings
Operational
Age
Caonstituent
Trace

Fire Flow
Capital Cost
Energy Cost
User Data

Active Topology Altemative

El{z Base-Active Topology
i eza Active Topology-Altemative 3
ive Topology-Altemative 2

VoY ol il

bl oy Ad
Add Child...

Edit
Merge

ame

Duplicate
Delete

Report -

:Add

-Add Child
:Edit
:Merge
:Rename
:Duplicate

:Delete

(WaterCAD)



-(Base Alternatives)

( )

"Add" (-)

Physical Alternative: Existing Pipes

Fipe | Fump | “walke | GPY | Junction | Reserveir | Tamk |

Fipe

Label kA aterial Diameter Hazen- kirnor Check
[in] williamns Loss Walve?
= Coefficient

1200 0n.z9
130.0 0.00
130.0 0.00
130.0 0.00
130.0 0.00
130.0 0.o0
130.0 0.00
130.0 0.00
130.0 000

Diuctile lron

Ductile Iron

Dructile lron

Dructile lron

Ductile lron

Ductile lron

Ductile lron

Dructile lron

wlofufofofsfw|n|=
K8 &R E R
olo|ojo/nojojaln
Ojojojoo|ojojoo

Ductile lron

:(Child Alternatives)

"Add Child"

(=)

Yot o c.g\_)l\ Juzadll (WaterCAD)



Physical Alternative: 107 pipes

Fipe | Pump | Walve | GPY | Junction | Reservoir I Tank |

Pipe

Label M aterial Diameter Hazen- Minar Check -
[in) willams Loss Valve'? I
C Coefficient B

120.0 039

O

Ductile lran

]

[ Ductile lron 130.0 0.00 O

e R Y Qlaglea | A3 [mP3 Ductile Iron 8 130.0 0.00 O
QF“’L“&‘ d,-.’-l‘]‘ 4 || P-4 Ductile Iron 8 130.0 0.00 0
B J 5 |M|P-5 Ductile lron 12 1200 0.00 O

II| & |OJ|P-6 Cructile Iron 8 1300 0.00 O

e 35}514 &u}b jl] P-7 Ductile lran 5} 1300 0.00 |
wl.u“!\ d.!.l.d\ —T1ealOlra Ductile lron B 130.0 0.00 O

© o 9 10|P-9 Ductile lron B 1300 0.00 O

=Base Data [[J] = Inherited Data =Local Data

(Local Data)

()

() (

(Inherited Data)

(Inherited Data)
(Local Data)

(Merge)
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Active Topology Alternative: Active Topology-Alternative 2

Fressure Pipe Prezzure Junction | Reszervoir | Tank Fump Walve

Label Achive?

D =~ O | &) )|

N EEERE R
ojg|g|ojojo|o|o

:(Physical)

.(Check valve)

.HGL Pattern :(Reservoir)
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Physical Alternative: Exisﬁ_

Pipe | Purnp | Valve | GPY | Junction | Reservoir I Tank |

Fipe

Label b4 aterial Diameter Hazen- tinor
[in] Williams Loss
C Coefficient

Ductile Iron 120.0 0.33
Ductile Iron 1300 0.00
Ductile Iron 1300 0.00
Ductile Iron 1300 0.00
Ductile Iron 130.0 0.00
Ductile Iron 1300 0.00
Diuctile Iron 130.0 0.00
Ductile Iron 130.0 0.00
Ductile Iron 1300 0.00

K| E|[E]|E

R &

3

Wl oo = @M dAf &= W) ) -
3]
Oojojo|jofo|jojo|jo|o

=

:(Demand)

[(Pattern)

Demand Alternatives: Average Daily

Junctiong | Tanks |

Junctions

: Label Tupe Base Flow Fattern Demand
(gpm) Surmary

=1

Demand 112,50 Composite Composite
Demand 40,00 Residential Simple

=

=

Demand 32.00| Residential Simple
Demand 73.00| Residential Simple
Demand 120.00| Residential Simple

3]

=
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:(Initial Settings)

Initial Settings Alternative: Base-Initial Settings

Fipe

Label Status

Open

Open

Open

Open

Open

Open

Open

Open

wl@| ~| oo e wf =

Open

-
=1

Open

=
=

Open

—,
[}

Open

HEEEEEEEREEEE

[y
2

Mran

Pipe | Pump | Tank I Pressure Yalve | FCW | TCW | GPY |

(- )

(Initial Settings)

Vel ol Jeail

=Base Data [[] = Inherited Data =Local Data

:(Operational)

(WaterCAD)



I Operational Controls Alternative: Base-Operational SN |

Purmp

Logical Control Set: | <Al Logical Controls»

p
Pressure Fipe | Pump | Walve | Controls

Label

Contralled Simple Controls

| PMP-1

| FMP-2

False

Control

Report

l

Preview

On at time from start 0.00 hr

Control
Control Type: [EETENI ~

Pump Status: | On

Control Condition

Condition: | Time from Start

Time from Start:|l1l]l]

Mol Jeail

“(Age)

(WaterCAD)



Age Alternative: Age Scenario

[ritial Age
(]

&3]

N EE X

3]

3]

3]

o | oo | -1 T | M| | DA R —

=

VWY -l el

(

:(Constituent)

=)

(WaterCAD)



Constituent Alternative: Constituent Analysis

Constituent: | Constituent jJ

Pipe | Junction | Tank | Feservair | Yalve | Fump I

Pipe

Label Specify Bulk, Specify W all
Local Reaction Local Reaction

Bulk Rate? Rate Wall Rate? Rate

((rg1)”[1-n)Aday) [ft/day)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

E| E|E|E

[«

[«

(== BE - (. (S I )
K

Ooigoo|ojooia

go|a|o|jo|jo|jo|o|o

]

Report Close Help =Base Data [OJ] = Inherited Data = Local Data

:(Trace)
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Trace Alternative: Trace Scenario

Trace Node: | [, v | b

Label Initial Trace
[#]

HEEERERER R E

=BaseData [[J] = Inherited Data = Local Data

:(Fire Flow)

Fre row e tse e oL

Flow Canstraints Pressure Constraints

Meeded Fire Flow: il 000.00 gpm Residual Pressure: [15.00 psi
Fire Flow Upper Limit:|2,000.00 gpm Minimurm Zone Pressure:|20.00 psi

Apply Fire Flows By: | Adding to Bazel « 7 Use Minimum System Pressure Constraint

Minimum System Pressure: | N /&

Selection Set

Selection Set | All Junctions A J

Label Specify Local | Meeded Fire Flow | Residual | Minimum Zone | Minimum System
Fire Flow Fire Flow | Upper Limit | Pressure Pressure Pressure
Constraints [apm] [gpm] [psi] [psi] [psi]

0 1,000.00(  2,000.00 15.00 20,00 N/
1,000.00(  2,000.00 15.00 20,00 NAA
1.000.00(  2,000.00 15.00 20,00 MAA
1,000.00(  2,000.00 15.00 20,00 NAA
1.000.00(  2,000.00 15.00 20,00 MAA

K EEE

[3]
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-(Capital Cost)

Pressure Pipe | Pressure Junction | Pump | Walve | Reservoir | Tank |

Pressure Pipe

* Label Include Element
in Capital Cost Costs
Calculation™?

_+.% [Click to Edit)
2.z [Click to Edit)
2. [Click to Edit)
_+.z [Click to Edit)
.z [Click to Edit)
ez [Click to Edit)
_+.z [Click ta Edit)
_+.z [Click ta Edit)
_+.z [Click ta Edit)

wlo|~| ool =|wfrf=
K& & E (R E]E
o|g(ga|g(ojojoioo
o|lo|o|o|o|lo|o|lo|o

-(Energy Cost)

Energy Cost Alternatives: Base-Energy Cast

Tark ‘ Pump ‘

Label Include Energy Pricing
in Energy
Calculation?

Eniercy Prcing - 1 M
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> (Scenarios) -

"Analysis" "Scenario"

& Close @ Help

K Scenario | |Scenaros 171 |EF GO, | |2, Altemnatives I Summary | Results |
Wizard o

Scenario Altemative I Label
Managemert v [E Active Topology Base-Active Topology
[E4 Physical Base-Physical
E‘_‘? Altematives B Demand Base-Demand
E'? Initial Settings Base-Initial Settings

Batch = : )
Gu i E:i- Operational Base-Operational ‘
E'i- Age Base-Age Altemative

_ Scenaro [E4 Constituent Base-Constituent

o Comparison Eé Trace Base-Trace Altemative
[E4 Fire Flow Base-Fire Flow
E‘? Capital Cost Base-Capital Cost
]3 Energy Cost Base-Energy Cost

[E4 User Data Base-User Data

Pl

E‘%‘ = Local Atemative E = Inherited Altemative
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N1 - gl il

:Make Current
:Add

:Edit

:Rename

‘Delete

:Alternatives
:Batch Run
:New

:Edit

:Go (Compute)
-Rename

‘Delete

(WaterCAD)

:Scenario Management



[_1 Scenarioc Control Center ‘_F “ .‘ ‘
3 T |
Cloze H 6 7 g
& e || e &‘Go./'—_l-‘«ﬁ Altematives I Summary | Results |
Wizard W] Bacl 1

Make Current Altemative I Label

Scenario

- e
Management Compute N 9 Topology Base-Active Topology

al Base-Physical

[E% ptematives < Add 4 A_E“t)ema‘nd Base-Demand
Edit... i Initial Settings Base-Initial Settings
51

Go Batch Rename... £ Operational Base-Operational
Run E- Age Base-Age Altemative
_  Scenario % Constituent Base-Constituent
s Comparison Report » i Trace Base-Trace Altemative

Delete

¢ Fire Flow Base-Fire Flow
[E4 Capital Cost Base-Capital Cost
[E$ Eneray Cost Base-Energy Cost
E User Data Base-User Data

K

E'? = Local Atemative @ = Inherted Altemative

(Base Scenario) -

(Child Scenario) -

(Right Click)
"Base Scenario" "Add" (Left Click)

(=)
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Scenario Cantrol

Bo| 2

DQJ Seenario ||Scenaios 1712|160, Ol X [& Altemnatives | Summary | Results |

b izald E&I Baze : l
Scenario =@ 10" pipes (F3 & P4) Alemative Label

Management o ] Peak Flow w/ 10" pipes 42 Active Topology Base-Active Topology
_— T | Base v/ Existing Pipes
Make Current Paak Hour

Compute s LMQS Base-Initial Settings

E‘ Altematives

Batch — —
GO0 & Add v| | ChildScenario.. ]

Edit... Base Scenario...

@ Scenario -
LComparizon Rename... - -
—_— Manual Fire Flow Scenarios...

Delete

I
o3t Base-Cost
Report b lost Base-Energy Cast

(&= UzerData Base-User Data

(Right Click)

| (L Scenario Control Center

M#@: Helg |

[__1 Scenario: Scenario 5 .

Scenario
Wizard Altematives | Calculation | () Resuls | Notes I

Scenario [E? Altematives

Management
et etve Topoloyy: [P
E$ Atematives Physical: | Base-Physical

Demand: IEase-Demand

|:

Initial Settings: IEase-\nmal Settings
‘—_q;fl Seenario Operational: IEaseOpemlional
Comparison Age: IEasevﬂge Atemative

Constituent: IBaseCanstﬂuent

Trace: IBaseATrace Altemative

Fire Flow: IEase-Fire Flow
Capital Cost: | Base Capital Cost
Energy Cost: | Base-Eneray Cost

User Data: IEasar\Jser Data

K| KN | K | | K € K
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[_1Scenario Control Center

.(Child Scenarios)

"Child Scenario"

HAddH

b&'cmsel @ Helpp

¥ Goenario | | Scenarios

7602 X 3

wizard

Scenario
M anagement

E? Alternatives

Batch
GO Fun

4 Scenario
LComparison

Make Current

Compute
Add
Edit...
Rename...
Delete

Report

Alternatives I Summary | Results |

Altemnative

Label

E] Active Topology
@ Physical

[E% Demand

&=] Initial Settings

1[Z4 Operational
Child Scenario...
Base Scenario...

Manual Fire Flow Scenarios. ..
E=[ FINe FIow

<=| Capital Cost
@ Energy Cost
5| User Data

Base-tictive Topology
Base-Physical
Basze-Demand

B ase-Initial Settings

B ase-Operational
Base-Age Alternative
Bage-Constituent
Base-Trace Altemative
Base-Fire Flaw
Base-Capital Cost
Base-Energy Cost
Baze-User Data

()

N - gl il

"Add Child"
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(WaterCAD)




1 Scenario: 1

Alternatives I Calculation | Results MHaotes

Ej- Alternatives

[ Active Topology: |Base-fictive Topology
Phyzical: Baze-Phyzical

Demand: JBase—Demand
Initial 5 ettings: tBase-Demand

O perational: Baze-0perational

Age: Baze-Age Alternative
Constituent: Base-Constituent
Trace: Base-Trace Alternative
Fire Flow: Base-Fire Flow

Capital Cost: B aze-Capital Cost
Enrergy Cost: Base—Energy Cost

=
=
=
—
=
=
=
=
=
=
=

Uzer D ata: vBase-rl._lser Data
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"GIS"

WaterCAD
(AutoCAD) (GIS)
.(WaterCAD)
)
"GIS" .("Spreadsheets"
"DXF" "ESRI Shapefiles"
(Blocks) /  (Lines) "WaterCAD"
HT"
"DXF"
( "Stand-Alone" )
- .(Specially formatted)
"Shapefile" (Single field)
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"Shapefile"

(Label)
( )
"WaterCAD"
"KYPIPE" "EPANet"
."Cybernet/WaterCAD"
"WaterCAD" "Shapefile" -
:""Shapefile" -
"Import" "File"
."Shapefile" (-)

Edit  Analysis Miew Tools Report Help
New. .. Chrl+h : |
o
Open... Chrl+0 ilr (E - GO E (,
Save Chrl+5 <l | Scenano:|Baze

Save As...
Project Summary...

Shepilo.

Export r Paolvline ko Pipe. ..

Synchronize ¥ GEMS Project...
Metwark, .
Spot Elevations
Submodels, ..

Print. .. Chrl+P
Print Presview
Prinkt Setup...
Backaround Lavwer...

1. \Deskikopt3 controllcontral vwecd
2 .. \sharingthatemicontrol wed

3 Fi\steady state\steady stake.wed

4 Y, \Deskioph TOSVPROIECT L wed

[ ] OlELEad

(1-0) pb, g .
"Shapefile" 53 A) Jgasl) 528U
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."Shapefile"

Thig wizard will step you through the process of importing Shapefiles to build your network model.

Select the wpes of elements that vou would like to build from Shapefiles; each element type you choose
must be reprezented in a separate Shapefile.

Select Element Types

[ FCv

[~ GPY

[~ PEY

v Pressure Junction
v Prezsure Pipe

[~ PR

[~ PS5

v Pump

v Reservaor

1
[~ TCY

Cancel

:(Tolerance)
"NCXt"
"Shapefile Unit" (-)

"Tolerance"
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Import Shapefile Wizard

Fleaze chooze the unit that the Shapefile's spatial data is in.

I ather wards, do the ¥, coordinates in the shapefile represent measurements in feet, meters,
kilometers, etc? ) l
)

Spatial Data
Shapefile Unit: | m &

‘wihen Miszing Connectivity Data
v Esztablizh by Spatial D ata

Talerance: |D,50

[v iCreate Nodes if Mone FnLhﬂE\

i

Cancel % Back I Mest > |

(t-0) fyded )
43 ¢ gamual) 35an B i pmaball o ABleual) il 13) LAY grali ) LgLany Jluat) Adai
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:""Shapefiles"
( _ ) "NeXt"

."Shapefiles"

Import Shapefile Wizard

Preszsure Junction Shapefilez can contain attributes that are specific to pressure junctions or attributes that
are common to all nodes [ and y coordinates, elevation, etc.].

- Uze the 'Key/Label Field' to designate the column in the Shapefile containing the unigue element
identifiers.

- Uze the table below to link the fizlds in the Shapefile to the coresponding attributes in the model. At
leazt one 'Field Link' must be defined.

Import Prezzure Junction Shapefile

Shapefile: |u::'x|:urugram filez\haestad\wtrgihatern. shp
Key/Label Field: | LABEL

Field Linkz
W aterGEMS Database Inzert
Basze Flow BASE_FLOW

Elewation EI

BASE FLOW Diale

Duplicate

LABEL Select...

Cancel < Back | Hext » |

(-)
"Shapefiles"

"Shapefile" —ala (LSa (-)

."Label" "Key/Label Field"

"Field links" "Shapefile"
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"WaterCAD"
"Shapefile"

"Water

. ‘Hmﬂ Ul/S ‘"Unit"

"Next"

Import Shapefile Wizard

"Water GEMS" *

"Database" *

. "Unit"
"Database"

. "Elevation" "Base Flow" GEMS"

"Next”

"Shapefiles"
(-)

“wiould you like to automatically create a Shapefile Connection ta your Shapefiles?

By doing zo, you can eazily synchronize your Shapefiles and model data without respecifying file locations
and field linkz. Y'ou can get to thiz connection through the File | Synchronize | Shapefile Connections. ..

menu ikem.

Create 5hapefile Connection?
v tdd Shapefile Connectior

Label: |Shapefi|e Connection far untitled ' CD

VYA - Gualall Joadl
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"Finished" (-)

(-)
"WaterCAD" "Shapefiles"
"YeS"

"NOH

Connection: Shapefile Connection for control.wcd

You are about ko synchronize IN to the active project: control,wed,
E_' This will modify the project. You can undo this operation by exiting without saving the project,

Do you wankt ko proceed?
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