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(USEPA) A. (Lewis A. Rossman)

EPANET 2.2 , EPASWMM 5.2

GISpipe

GISpipe

EPANET 2.2
EPA/600/R20/133

Rossman, L.A. and U.S. Environmental Protection Agency (2020)
Available at: www.epa.gov/watenesearch/epanet

Storm Water Management Model (SWMM) User's Manual Version 5.2
BEPA/600/R22/195

U.S. Environmental Protection Agency (USEPA) (2022).

Available at: www.epa.gov/watenesearch/stormwater-managemenimodelswmm
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1 GISPIPE

GISpipe GIS

SWMM
/

EPANET,

GISpipe

. GISpipe GIS, EPANET,

(GIS)
SWMM,

. ’
)
=] fo} GlSpipe - (m] X
File Edit Water Distribution Network Model Storm Water Management Model Surface Runoff Model Tools Help BH 9 Layer Property Search... Q
e i ics &Y - 2, M v
8 Assign Meter to Junction g Hydraulics &) Quality il Pattem ’ |Base Demand 3| @ Model Validation % Service Scope oo £i¥i Graph
@ Trace Meter Location OTimes 2 Controls Flow - (3| [@Elevation Verification 94 DMA Isolation 8 Export
I Curves Run | s Other § o]
FH Demand Table Energy P> Calibration Analysis |Contour - (3| 8% Network Group 069 Advanced Analysis ¥ Featyresv | ™= Pipes
Model Settings DY Report Optimization A
Layers x
52 Import S Eport FHTble @, &, ¢ $
L] Layer Name EPSG Base Demand
| & Kaula WRN 32735 0.01
| & Kam WRN (Phase 3) 32735 0.05
[] & BingMaps 3857 0.10
2,00
CHH
Time |0:20. Slo7 23 BE 657 B8 01 2 3
CARE AN o) i
Working Mode : Select  Demand Model | DDA | Flow Unil | CMH Click XY %:2805568.29651, Y:-1219110.84555 Scale 1: 12239 Map EPSG : 3857

Expire Day : 350

1.
GISpipe

= =4 =4

: Glpipe

GIS +

(GIS) EPANET( ) SWMM(

AutoCAD ArcView GIS

(GUI)
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3.
1 /
1 / /
T ( : )
4.
1
1
1
5.
GISpipe :
1 /
1 EPANET SWMM
1
6.
1 GISpipe
1
1

(GUI)

INTUITIVE AND
EASY TO USE

GlPpipe

. GIS

FAST AND
ACCURATE
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/ , GlPpipe
‘ . /

POWERFUL
EDITING TOOLS

Glpipe  AutoCAD, ArcView
CAD GIS

ALL-IN-ONE Glpipe
SOLUTION /

1.1 EPANET

Glgipe  EPANET 2.2
EPANET

EPANET ( ) , GlPpipe
EPSG )
GISpipe EPANET

)l
1 GIS

1

EPANET Glipe

1.2 EPASNMM

GlPpipe

SWMM , Glipe

GIS

GISpipe

( :UTM

EPA SWMM 5.2

SWMM
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GlPpipe SWMM

1

1 Format /

1

1 ( )
SWMM Glpipe
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2
GlPpipe.
1 Windows- Windows 10 (64 )
2.0 GHz 3.0 GHz
RAM 4GB 8¢16 GB
+
500 MB 2GB SSD
GPU
1280x768 1920x1080

=a =4
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3
1
1 Glpipe
q .exe
2:
T ( )
1
o] .
o .NET Framework 4.8 ( Windows 10+ )
3:
1 GISpipe_Setup.exe
1
o]
o] ( C\Program Filess1Spipe).
o] ( :
).
4:
1 Glpipe.
1 Help
o]
o]
o]
o] : Okay
1
5:
1 (
).
1
l (: )
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pipe ¢ GISpipe

pipe
Windows

(GIS)

GISpipe

'GIS based EPANET and
SWMM integration software

6-1

8

Werking Mode - Select

File Ellt Water Distribution Network Model
L
Options
Edit Facilities
Layers
42 Import = Export [ Table #%
O Layer Name

GlSpipe

Storm Water Management Model

Shape Operation

® 2D | 3D

Click XY

Surface Runoff Model oc

Layer Operation

Scale 1

Is

Help HH

- m} X
Layer Property Search... o}
Clipboard -~

Map EPSG - Unknown Expire Day - 303

6-1: GISpipe
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7 GISPIPE

DL{ LALISQ

1 1 1
[ GlSpipe - o X
—
File Edit  Water Distribution Network Model Storm Water Management Model  Surface Runoff Model  Tools  Help H Layer Property Search... Q
. B com
@ 4_|'ans:crms 0“ _—,- 3 Connection Part Division E-D [ Copy -
}. Remove Qutside of Palygon Area Cut
Options | % Remove Shapes Pipes Edited LY Polygon Merge Past .
e Autocorrection  Contentv | . elect All
Edit Facilities Shape Operation Layer Operation Clipboard ~
Layers X 20 | 3D
-@ Import g')Expurl @T&b\e e'_ \’, + 4 % éﬂ.? Q @\ Q & T -
O Layer Name EPSG
Time
M | 4 L
‘Werking Mode - Select D Click Xy ‘ Scale 1: 1 | | Map EPSG - Unknown Expire Day - 303 -
1 1
' and
T :
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2D 3D 2D /3D
l .,
T GIS
( )
( )
( )
T ( : , )
T XYy )
T EPSG ( /
TheFile
File 7-2 below.
File
Recent Documents
D Mew Project
1 Thembalethu.pgp
B Open Project 2 Kamoa-Kakula WRN.pgp

1]
H Sawve Project
o
bD Save Project As

= = = —= _a
1

(

GISpipe

Extension *.pgp)
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GUI .

Edit Water Distribution Metwork Model  Storm Water Management Model  Surface Runoff Model Tools  Help HH 9 Layer Property Search... Q

4 A Transforms 1.'|. Remove Outside of Polygon Area

Add Edit L i [ Palygon Merge
Shape Vertices 2Lt S ¢ t
Edit Facilities Shape Operation Layer Operation Clipboard A

. ESC

Edit Water Distribution Network Model Storm Water Management Model Surface Runoff Model Tools Help B 9 Layer Property Search...
Juncti —E Edit Verti
O uneken b= L i @Jun(linn Remowal Connection Part D
HReservoir GPPump A Label P Remove Outside of P T
ETank P valve ATransfurms ® Remove Shapes ! s
Edit Facilities Shape Operation Layer Operation Clipboard

.9.2

Edit Water Distribution Metwork Model Storm Water Management Model Surface Runoff Model Tools Help Bl ¥ Layer Property Search...
%Rain & OJuncliun I:l Storage B ciifice B Edit Vertices unction Remova conn on Part Division
vDutfaII i Conduit e Weir ALabe\ aration EAss\gnJunction to Subcath. 1.'|.
B subeatch <> Divider G Pump £ outlet ATranlerms Remowe Shapes Au o Co Polygon Merge §
Edit Facilities Shape Operation Layer Operation| Clipboard

7-5:

.10.4
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Edit ‘Water Distribution Metwork Model Storm Water Management Model Surface Runoff Model Tools Help HH ¥ Layer Property Search
%RﬂinGage OJunction Divisic .
l:,'}lT\me Plot | Water Level P
Edit Facilities Shape Operation Layer Operation Clipboard
File Edit Water Distribution Metwork Model Storm Water Management Mode| Surface Runoff Model Tools Help BH 9 Layer Property Search
Assign Meter to Junction f Hydraulics 5 Quality Meodes - @ Medel Validation %7z Service Scope ﬁ‘ﬁGraph 4
thl Pattern see
@ Trace Meter Location D Times o Controls Links - 3| [Eevation Verification 95 Expo
. I Curves Run P Other
B Demand Table BREnergy P> Calibration Analysis |Contour - (| 3% Metwork Group A v Features~ | ™= Pipes
Model Settings AnlysisE&Simulation Report Optimization

7-7:

File Edit Water Distribution Metwork Model Storm Water Management Model Surface Runoff Model Tools Help BB 7 Layer Property Search
of Hydraulics - Time Series  mal Transects (] Rainfall/Runoff q Subcatch - (3| @ Model Validation i Graph
= D Times shl Time Pattems % Climatology ~ — — all D Modes - (3| 8% Netwerk Group Bty Profile Plot
Generate - Hydralogy Run
subcath, | D) Cuves & Controls @ Quality v Analysis |Links ~ (3| ¥ Service Scope 8 Export
Model Settings Process Models Analysis Report
File Edit Water Distribution Network Madel Storm Water Management Model Surface Runoff Maodel Tools Help BB 9. Layer Property Search... =}
§+ & settings ’
) il Pattem
Generate Run
Model  EOverlap ¥ pnalysis
Model Analysis

7-9:

11
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DEM ,
7-10.

GISpipe

Edit Water Distribution Network Model

Lal

Export Raster To
Image Vector

Storm Water Management Model

b - R

File

@ Importing SRTAM30M DEM From Server

Convert Excel

E Generate DEM(Digital Elevation Model)
File Te ShapeFile

Tools

Surface Runcff Model

B

Help

P

s
Get Building Generate Voronoi Generate
FromWeb  Layer frem Junctions  Basin & Stream

7-10:
: Help
7-11.
File Edit Water Distribution Network Model Storm Water Management Model Surface Runecff Model Tools Help
E & @ = =2 52 B & M
About Home Manual Tutorial Change Remowe Request Move Academic
Page Email Email foruse  Computer Code
=
7-11
Options
7'12 y / ] 1
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GISpipe

Show delete objects dialog

MNeode elevation closest node elevation
Auto length.

Scroll Mode :  (Touch

Cursor Map Background Color

Selection Precision(pixel) - ® White

Cursor Size{pixel): (200 .

Selection Color :

CTRL + Move the Shape : Copy Shape.

CTRL + Shape Selection : A new shape is selected while preserving the existing selection

SHIFT + Junction + Mouse Wheel in Default S5election : Connection Tracking.

SHIFT + CTRL + Junction + Mouse Wheel in Default Selection : Upstream/Downstream Tracking.

SHIFT+ Node : The shortest route between two nodes is selected.

7-12:

8.1 (GIS) 2

(GIS)
. GISpipe GIS
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GIS Digital Elevation Model(DEM)
GlSpipe
, — _Stormwater systemsl'
Land use
Terrain model (DEM)
GIS
) ; Base map
GIS , )
8.2
GISpipe . Q
GIS :
1 (GCS} :
1 (PCS} b¥tl G4idSyb GKS 9F NIKQ metre
2 mn mn
GlISpipe ( 8-1).
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Select Coordinate System

EPSG | Coordinate System Unit

32733 \WIGS B4/ UTM zone 335 m

22293 Cape / Lo33 m

22291 |Cape / Lo3l m

22289 Cape / Lo29 m :
22287 Cape / Lo27 m
22285|Cape f Lo25 m

22283 Cape / Lo23 m

22281 |Cape f LoZl m

2227%|Cape / Lol9 m

Search [2outh Africa

View on map

oK

Cancel

8.3

=A =4

. GISpipe

GISpipeg
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GISpipe

1

GISpipe
WGS84 Hartebeesthoek94 (HB94)

.2 EPSG ( : Lo29

EPSG:2053). ) ,
. GIS

GISpipe : (DEM), (),
8.4 Format,
GIS Format

1 - )

1‘[ - i) i) L L
Format , T T
GIS . ( : GPS,

, CAD )
Q
GISpipe :

GISpipeg 18



GISpipe

( ) ’ ’ )
GIS, CAD

]
(1) f @

(EPANET )

——~———
L
EPANET !
W

INP

Format( : *.INP, *.PGP, *.CSV)

GISpipeg
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9.1
9.1.1
GlSpipe 9t ! b9 ¢ Q

a ¢
. EPANET a
(EPS)

= =4 =4 =

9.1.2

GISpipe

GISpipe

1 FIFO C

1 LIFO C

. GISpipe

EPANET

EPANET

GISpipe

GISpipeg
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O 1 1 1
Q
0 ,
, 100%
9.2
GISpipe
9.21
GISpipe )
1
] GIS
o (.shp)
0 GeoJSON (.geojson)
o] Ccsv
o DEM ( :.tif)
o EPANET SWMM
: A Format
1
1
9-1.
1 GISpipe Category( : v
1 ,

INP

Other)

]
button, *=.

GISpipeg
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GISpipe

Mapping Field

Layer Infomation

File Name : Water meter layout

CSTMR_ID

Smelter meter
Concentrator m

Layer type
Waterworks
Water Transmission Line Water Distribution Main Service Connection _l Walve _ Water Meter
_I Fire Plug _l Pressure Gauge _l Flow Gauge District Metered Area : Service Reservoir
() Intake Station () Purification Plant () Booster Station () Pipe Depth
Sewerage
Main Sewer Lateral Sewer _l Sewerage Manhole _l Drainage Spout Subcatchment
Other
_I Contour or Altitude Building Road Area Road Area
(®) Other (Save) () Other (Reference)
Mapping Field

/ /
SWMM Elements

DEM

GISpipeg
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Google Maps, Bing, OpenStreetM.

Other

Format

GISpipe

Format
AppendixA.

: EPAnet 2 INP, EPAnet 2 NET, EPAnet 3 INP,

9-2,
Layers
ﬁ Import g)E:-cr}Drt ﬁTablE "\.‘q. x‘: 1+ 3
Layer Mame EPSG
9-2:
9-2:
= , INP
S
T
( 9-3) DXF
1 / : SWMM INP
1 Other ( , , ,
H
£ 4
9-5.
t
+
1
Export Shapefile x
Time
Export Layers
| Junctions v | Pipes
| Reservoirs +| Pumps
w'| Tanks w'| Walves

»'| Pumps to Point Shape
v | Valves to Point Shape

.................................

9-4.

GISpipeg
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GISpipe

feo E| ] [ i

DMA Mapping  DMA Elevation Batch Input  Excel Batch Input  Saye To Excel

Juncticn{564) | Reservoir(1) = Tank(8} | Pipe(577) | Pump(l7) Valve[l0}

|Enter text to search |
Drag a column header here to group by that column
wp | Juncticn ID | X-Coordin | Y-Coordin: | Description ‘ Tag | Elevation{m | Base Demand | Demand Pattern | Demand Cate: | Emitter Coef | Initial Qua | Source Qui
K1-1507 30201991 879597208 142600 0.00 1 0
K1-J613 30203351 |8795959.16 |Plant workshop 142600 0423 1 0
K1-J-DSW8 30029138 |B793575.08 1368.00 0053 1 0
K1-J10 30129527 |8794853.62 140700 000 1 0
K1-1374 30073559 |8794004.99 1396.00 0.00 1 0
K1-1337 30079378 |B794000.67 139400 0.00 1 0
K1-J204 30303515 |8795797.13 143400 0.00 1 0
K1-J508 304091 8% 879588178 143800 0.00 1 0
K1-J614 305479.005 879730112 144400 0.00 1 0
K1.17229 3AN1847 57 (ATASA1TAS 1437200 ann 1 n
11566
Background | Waterworks = Sewerage | Others Background | Waterwerks | Sewerage | Others
®) Geogle Map(Satellite) @) EPAnet
| Google Map{General} DA
) Bing Map Water Transmission Line
) Cpen Street Map Water Distribution Main
Service Connection
Walve
Water Meter
Fire Plug
Pressure Gauge
Flow Gauge
Service Reservoir
Intake Station
Murifim=dime M=

Add Layer ‘ | Add Layer

GISpipeq 24



GISpipe

Background = \Waterworks | Sewerage | Others Background = Waterwerks | Sewerage | Others

(®) swmm
Main Sewer () LineString
Lateral Sewer 'Z':' Polygon
Sewerage Manhole
Drainage Spout
Subcatchment

(®) Point

Add Layer | | Add Layer

=A =4 =4 =4 4

Excel

( , , , Other)

(96,
C: v )
Csv

, ID
button B

3
Fix)

DMA Mapping  DMA Elevation Batch Input  Excel Batch Input  Szye To Excel

3 - - X2

Reservoir(l} | Tank(8} | Pipe(577} | Pump(l7} | Valve(10}

Enter text to search. |

Drag a column header here to group by that column

9-6:
button & . Various options
4 , : 9-5
1 : Google Maps, Bing Map  OpenStreetMap .
1 (EPANET ): v , , EPANET
GISpipeg 25



1 (SWMM ):

i Other: , ,

GISpipe

) SWMM

9-7.

Layers
ﬁ Import g)E:-chrt ﬁTable x‘.‘., x‘.‘,

Layer Mame

+ 34

EPSG

7| T Cat +  Layer Enable

| o St =, Layer Properties...

% Layer Copy...
‘?x Layer Remowe

7] = Wa Ji Specify coordinate system...

Coordinate system Transformation...

9-3:

The
9-8.

(*.ttkstyle), (*.ini) or

( | : 9-4).
( : 9-15).
EPSG ( : 9-16).

9-4

such as
(*.sld)

(in *.ttkstyle format),

GISpipeg
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GISpipe

( , Other )
9-4.
9-8.
(SRS)
: WGS 84, UTM Zone 35S EPSG:4326.
(ee 9-8)
(
)
( )
« ) ( : , , )

( : .ttkstyle, .ini
.sld)

)

5STAYSa K2¢g GKS flFreSNRna RIG
such as raster bands, categorical data, or elevation moc

Info
(Format( :
Shapefile, GeoTIFF), )

GISpipeg 27



3D (

9-9)

9-10)
2D

3D

Z (%)

9-11)

Category

9-9

X( ) Y(

Z (

3D

9-9.

(percent)

12D

GISpipe

3D

GISpipeg
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HSL

9-12)

(see

9-13)

GISpipe

(Category

GISpipeg
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HSL

Other

1=DEM

).

GISpipe

GISpipeg
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GISpipe

Raster: SRTM 20M x
+ = X v a Parameters
General Cantion
Sections RTM 30M
w Visible
Grid Coordinate System
0 WGES 84 Pseudo Mercator (epsg:3857) Select
Painting
|| Basemap Transparency
Cached Paint 100 e
Ignore shape parameters =SS
default v
Multipass rendering (slower!)
Prefer styling from config file
Info
File information
Band Interleaved by Line Format - (BIL/SPOT)
3570 x 3631; 16 bit; 1 band(s)
Extent :
User comments
™
= & v
Wizard ... e O et | CaNCE Apply
9-8:
Other X
+ = X v a Section
General
Sections
Visible Minimum scale
|1:1000 v || Current | X
Maximum scale
1:50 000 v || Current | X
9-9: -

GISpipeg 31



GISpipe

Raster: SETM 30M b4
+ = X v a
General | Treat layer as 2D
Sections ® | Treat layer as Elevation Model (DEM)
w Visible
Grid ) Treat layer as 30 Objects
3D
Mormalized Z:
off it
Scale 7 (3&):
100
False Z:
0m L
= 3
izard ... OK Cancel | [ Apply
9-10: C (3D)

GISpipeg



GISpipe

Raster: b4
+ - XK v A Brightness Contrast
General i i
Sections
v Vigible Inversion Grayscale Histogram
Pixel Contrast enhanced
3D
Bands
Red band Green band Blue band
2 w default w default v
Alpha band Page
3 wt 1 wr
Transparency
+
= [ ]
X
= O Reset
Wizard ... QK Cancel Apply
9-11: C ( )
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GISpipe

Raster: SRTM 20M x
t - X v a Grid
General
) Grid band
Sections
w Visible default e Shadow Antialiasing
Grid
E Minimum value Maximium value
744 1713
Height threshold
Minimum value Maimium wvalue
744 1713
Ramp
Min Max Legend
+
X
|:| Smooth colors
Ok Cancel Apply
9-12: C ( )

34
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GISpipe

Grid Ramp Wizard X Grid Ramp Wizard X
_' Unique values !' Continuous values
List of uniques Minimum valug
a 744
(o) Simple dassification Maximum value
() Advanced dassification 1713
Use middle value
1228.5
v
<< Previous Mext == | | Cancel << Previous Cancel
Grid Ramp Wizard X Grid Ramp Wizard x
@ Level every
i )
\®) Color 0.69
Start color Middle caolor End color
Legend every
0000FF OFF000 FFO000
H -/ [l uml ‘| e
D Add new ramp to existing ramp Use HSL
() Ramps
N Autumn
Reverse Discrete Show all
| << Previous | | Cancel | | << Previous | | oK | | Cancel
913 S ( ) G ( )
Grid Ramp Wizard x Grid Ramp Wizard X
Method Classes Interval
_' Simple dassification Natural Breaks e 5 w 193.4
(® Advanced dassification Band
1 e
< < Prewvious Mext == | | Cancel << Previous | |ﬂext>>
Grid Ramp Wizard x Grid Ramp Wizard o
(®) Color Statistics calculation required x
Start color Middle color End color
EFF3FF | =R 08515C
Add new ramp to existing ramp IUse H5L |_J Fast scan
@) Full scan of the layer (slower!)
() Ramps .
N Autumn
Reverse Discrete Show all Cancel |
oK | | Cancel | Cancel |
9-14: q ( ) G ( )
GISpipeg
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( 1 ) ’

GISpipe

GlSpipe ) ,

(CRS)
(
9-7).
(919
EPSG (e.g., EPSG:3857 (Web Mercator), EPSG:32735 (WGS 84 UTM Zone 35S))
( 9-5).
Select Coordinate System X

EPSG | Coordinate System Unit
32733 |\WGE B4 / UTM zone 335 m
22293 Cape /Lo33 m
22291 Cape / Lo31 m
22289 Cape / Lo29 m
232287 Cape / Lo27 m
22285 Cape /Lo2s m
22283 Cape f Lo23 m
22281 Cape / Lo2l m
2227% Cape / Lol9 m

Search |South Africa
View on map oK Cancel

9-15:
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9-5:
EPSG
( :metre).
CRS
1.
1 ,
1
2. CRS
1 ;
Hartebeesthoek94 (HB94)
1 2 Lo(
0o Lol9 (EPSG:2051)
0 Lo29 (EPSG:2053)
0 Lo31 (EPSG:2054)
3.
1
o] ~29E
o] ~31%E,
4.
1 Cape / Lo
5.
1
1 OK
Tip:
32735).
9-7).

GISpipe

CRS

WGS84

19°E
29E
31°E, Other.

HB94 / Lo : :
, Hartebeesthoek94 / Lo29 (EPSG:2053).
Lo31 (EPSG:2054).

(EPSG:22277 or EPSG:4222)

(e.g., EPSG:2053 for HB94 / L029).

CRS

CRS CRS (e.g., from 3857 to

GISpipeg
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The : 9-16.

Conwvert Coordinate b4

Source EPSG |2223§ |

Target EPSG 2051 |

Ok Cancel

9-16:

EPSG , EPSG
0 X0

9.2.2

GISpipe

GISpipe

(

9-17

- Reservoir

Junction

9-17:

T ( )

T ( )

1

T ( )
1

9-15).

GISpipeg
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GISpipe

=

Category

= =4 =4 -4 -8 =4

. : ad (equal to the
water surface elevation if the reservoir is not under pressure) nhitial quality for water quality
analysis. Because a reservoir is a boundary point to a network, its head and water quality cannot be
affected by what happens within the network. Therefore, it has no computed output properties.

However, its head with time by assigning a time pattern to it (see SecBa2.6).
T ( 0 )
1 ( )
T[ )
1
T ( )
1
. GISpipe
(
) (
)
( : 100 0 Q
. GISpipe
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- (PDA) -

. GISpipe

= =4 =4 =4 -8 A

DarcyWeisbhach

( )
( )

=A =4 =4 =4 -8 =9

1 HazenWilliams
1 DarcyWeisbhach
1 ChezyManning

The HazetWilliams :

, . The Darcy
Weisbach : . The
ChezyManning :
. With the DarcyWeisbach GlISjipe

1 HagenPoiseuille (Re < 2 000).

1 ColebrookWhite Swameelain (Re >4 000).
1 Moody 3 (2 000 < Re < 4 000).

e certain values. : the
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discussion of Controls in Secti®rrR.a

( )
( )
, GISpipe
, 1
2 : 0.5
. Q
GISpipe
, GISpipe . , GISpipe
1
1
1
1
. GISpipe
9-6.
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9-6:
(V) (G , )
(CV) ( ) )
(PRV) (PRV)
. GISpipe PRV
1
. )
1
1
- )
(PSV) (PSV)
.GISpipe PSV
1
. )
1
1
- )
(PBV) (PBV)
St 2 Q4

true physical devices but can be used to mo
situations where a particular pressure drop
known to exist.

(FCV)
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(FCV)

(TCV) (TCV)

(GPV) (GPV)

(PRV, PSV
PBV . FCV : TCV . GPV ).

1 PRV,PSV FCV (

)
1 PRV

1 PSV
1 PSV PRV

9.2.3
GISpipe

oabhwpheE
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tab(  9-18)

Edit Water Distribution MNetwork Model

OJunctiDn i Pipe
I:lHesen.rDir l:.'j'F’ump _A_Label

ETank P valve

9-18: ( )

XQoDMIOTIOo

[

(  919).

2D | 3D

i - Q & S [] & @ - Visible Layer || Label |v| Nodes |v| Links

9-19:
, : 9-20.

( , : 9-20).
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Froperties O *
Junction ID 7
¥-Coordinate 290867.358202682
¥-Coordinate 8804053.10336585
Description
Tag
Elevation (m) 1379
Cemand Categories 1
Demand (ri/hr) 0

Demand Pattern

Emitter Coefficient (CMH/(m)~0.5 0
Initial Quality

Source Quality

Actual Demand (1 hr)

Emitter Flow (rmi/fhr)

Total Head (m)

Preszure (m)

Quality

Pressure Variaticn

Additional Information

Enable
9-20:
20280004 YILI O22NRAYI (S
be set in the Properties ) k-
option : 9-21.

2D 3D
- Q & & I3 & @ - visible Layer
Select

Ol Select a region on the map

%[> Selectall connected pipe networks
+[»  Select up to closed link networks
+Wk  Select enable pipe networks

=k Select disable pipe networks

= Select same diameter pipe networks

9-21:

GISpipeg 45



GISpipe

7-12) 9-22and
R-MQARAQI O Q- visbel| BT ARKIIO Q- Visblel
L
as @
9-22. 9-23.
(G ) (918
0KS Y2dzAS 6KSYy 20SNJ KS fAy1Q.
Qa SYR y2RS FyR( 9-24).
Y
b~
9-24:
: PanandZoom ( 9-25).
2D | 3D 2D | 3D 2D | 3D 2D | 3D
R-MABARAII & | - MARKRA D ¢ |- A& KD - Q& &0 &
Pij ZEJ Foom in Zoom out
9-25: /

Qa

SY R yitatih8se intermediate

GISpipeg
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9-26:

I3 edit Vertices

AN s X Remove Shapes

Edit Facilities
9-27:

. Right

9-28:

Escape

(

9-29).

Cross

GISpipe

Y8084l NB thd Rousd K fingl B overkie

and hold

9-29.

47

9-27)
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GISpipe

9-29:

( 9-30).
9.2.5 9-12and 9-13.

Yalve

Pump

9-31 : 9-7.
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2500 M>H

e

I

Builk pipe

View Selected Shapes Table (1)

Automatically connect selected junction to pipe
Enable

Disable

Change Start Mode Toe End Node

Generate Junctions at equal intervals along the selected pipe
Select Source

Select Service Area

Inverse Selection

Selected shape |ayer operations

Set Color Selected Shapes

Hide Selected Shapes

Show Hidden Shapes

Change Pipe

9-3L

9-7:

1)

XXX
XXX

XXX

Junctions
XXX
XXX
XXX
XXX

Shapes

Format

objects

GISpipeg
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, the 9-18).
key.
Bulk pipe
9-32.
. the label was selected ( 9-33).
Bulk pipe
Properties b4
Caption Bulk pipe
¥-Coordinate 292944 208731706
¥-Coordinate 8804181.56834146
Font Arial
9-33:
« o) 9.2.6
9.25
GISpipe ( 9-34) 9-35

GISpipeg
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Properties m]
Junction ID SV-55-C-3
X-Coordinate 301379.660914871
¥-Coordinate 8796812.09114344
Description
Tag
Elevation (m) 1389
Demand Categories 1
Demand (i /hr) 0.025
Demand Pattern 1
Emitter Coefficient (CMH/(m)~0.5 |0
Initial Quality

Source Quality

Actual Demand (1f/hr)
Emitter Flow (rd/hr)
Total Head (m)

Pressure (m)

Quality

Pressure Variation
Additional Information
Enable

Ch A B

(<

9-34: ( )

GISpipe

= Kakula WRN = O X
foo E [ ) ]
DMA Mapping  DMA Elevation Batch Input  Excel Batch Input  Save To Excel
Junction{564} | Reservoir(1} | Tank(8) | Pipe(577) | Pump(l7) | Valve(10)
|Enter text to search.. |
Drag a column header here te group by that column
wp | Junction IC | X-Coording | Y-Coording | Description | Tag | Elevaticn{m] | Base Demand | Demand Pattern | Demand Cate | Emitter Coef | Initial Qua | Source Qui | Actual Demar | Emitter
K1-J3800 305042728 |8797280.42] 144420 0.00 1 0
K117 30064952 87940438 139200 0.00 1 0
K1-J-DTP4 305038941 |879730232¢ 1444720 307|2a 1 0
K1-1-D32 30310074 879598106 HV Washbay 143100 042 6 1 0
K112 30036545 879348146 136800 000 1 0
K1-J-DTP3 |305016.11 |879730372( 144420 101|2a 1 0
K1-J-D37 30310925 |B8795889.38 Tyre store 143400 0253 1 0
K1-1-50P7 305244291 879727124 144450 000 1 0
K1-J5421 30201356 |8795956.11 142500 0.00 1 0
115.66 0.00
described in 9-8to 9-14.
Note: flow units .
metre S| Metric . cubic feet, gal
. flow units
GISpipeg 51



( 9-36) or
: B.
Hydraulics & Quali |ﬂ
¢F Hydraulics & Quality A Pattern | E &
Hydraulics
. Demand Criven Analysis
Demand Model . .
[ ) Pressure Driven Analysis
Flow Units {CMH -
CF5
Headloss Model GPM
I MGD
IMGD
Specific Gravity AFD
; - LPS
Specific Viscosi
PE{_ . i LPM
Maximum Trials MLD
Relative Accuracy ChiH
CMD
If Unbalanced =
(@) Continue
Demand Pattern 1
Demand Multiplier
Emitter Exponent 05
() Ne
Status Report () ves
(@) Full
9-36:
CMD i/ day)
CMH (rd/hr)
MLD (10°E/day)
LPM (£/min)
LP35 (£/sec)
AFD (acre-feet/day)
IMGD (10%UKgal/day)
MGD (10%gal/day)
GPM (gal/min)
CFS (ft¥/sec)
Flow Unit: | CMH I |:| Click XY |

9-37: flow units

9-8.

9-37).

GISpipe

GISpipeg
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9-8:
ID . It can consist 15
ID
X Q
Y Q
Other
Category( : ) (
) > junction
The inmetre( ) some of the junction.
flow units Category
. Jan of
flow into the . left then 0
Category
ID
to to in
( ! )
Category Category . ellipsis
(or hitthe key)to bringupa S letthe
user base andtime to Categoryof
Category
: ( ) .
1 psi( 1metre) ( flow
units) . (or meter). ;
9.2.2for more
0 .
of any the this . the
( Enter )
( 9.2.6 ).

9-9.

GISpipeg
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9-9:
ID
X
Y
9-10:
1D
X
Y

15

The

Other

Category( :

(

The

te
Category,

(

GISpipe

. It can consist

ID
of the on the map, inthe Y I LIQ
Q
)
) : reservoir
( + ) in feet (meters).
ID
Qa KSIFRo®
with time.
Enter ) ( 9-40).
9-10.
. It can consist 15
ID
: tank on the map, Qa
of the tank on the map, inthe Y I LJQa
Other
xt ( no ) used to the tank to a
( metre)
(metre)) : .
( metre) ned.

GISpipeg
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9-11:

GISpipe

( metre) ned.
The of the tankin feet (metre). For thisisthe
. For or , it can be an
1.128 : ( )
(cubic
feet( metre)) . )
( )
ID

. The choices include

- (MIXED)
-2COMP (2 )
- FIFO ( )

-LIFO ( )
: 9.1.2 .
Qa d2drft @2ftdzyS GKIQ
2 (2COMP) mixing model.

1/day . , for

if the Bulk ind KS LN
will . : in 9-23
0
(orhitthe key)to bringupthe Source (see
9-40).
9-11.
15 or . be the sameasthe ID for any
The ID
The ID

GISpipeg
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9-12:

GISpipe

Other
Category( : )
( ) . pipe to a Category,
in feet (meters).
( mm) : .
HazeAwilliams ChezyManning
dimensionless DarcyWeisbach
(mm)
, dimensionless
0 .
the pipeis : , or a
Thebulk forthe . 1/day. ‘a
for anda for . if the
from the LINR2 2 S O G Q awill :
9-23 .
Thewall forthe . 1/day. ‘a
for anda for . if the
fromthe LIN2 2 S Ol Q awill :
9-23
this setting On/Off, by clicking the /
7-12).
9-12.
. It can consist 15
1D
ThelD of the nodeon the sideof the . Isa .
The ID of the node on the side of the . Thisis a
Other
Category( : : )
( )
ID bythe pumpandthe flow
the . if (

GISpipeg
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GISpipe

)

(horsepower(kW)) . the same
of no what the flow is.

(dimensionless) . ,
1.2 20% e
normal setting.
¢KS L5 t+roSt 2F I dGAYS LI GdGSN
The multipliers pattern are to speed settings. 0
State ( ) period.
The ID label OdzNIBS G KI G NB LINB &t6-yaiea
efficiency (irpercent)asa of flow . This isusedonlyto

. or if

GKS 3Jt26Ff LlzYLl STTAOA Sy O ®Optiamk
(see 9-24) .
The or of in / KW-hr. Used
the costof if not orif the global

@It dzS &dzLJL)X A SR 6 A (Optons K S  LINB 2

ID
.9 OK YdzZf GALX ASNI Ay GKS
to a for the period.
or if the global pricing patterr
ALISOATASR Ay (Dptidns (INE 8Z00G Q4

9-13.
9-13:
ID . valve.
15 or . be the sameasthe ID for any
ThelDof the nodeonthe or sideof the . (PRV
PSVs flowinonlya ) isa
ID
Other
Category( : )
( ) :
in inches (mm).
Type (PRV, PSV, PBV, FCV, TCV GPV)
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9-14:

9.2.6

GISpipe

9-6

PR\ (psi m)
PSV (psi m)
PBV- (psi m)
FCV (flow units)

TC\- (dimensionless)
GPV- ID
dimensionless loss that when the is
0 .
the of the . If set to OPENor
CLOSED :
. NONE AL
and its can be made to vary
LT | Ot D
fixed to OPEN/CLOSHEbDen it canbe made a
that
9-14.
¢tKS floStQa GSEGO®
, Qi
scaling units.
, Qi
scaling units.

Launches a Font dialog that allows selectiorf | 6 St Qa T
style.

Ibar click on the object (see  9-38)

Edit Water Distribution Metwork Model Storm Water Management

{8: Assign Meter to Junction | €F Hydraulics & Quality

ihl Fattern
@ Trace Meter Location 'L'D' Times & Controls
BH Demand Table 04 Energy F’" Calibraticn B Curves
Model Settings
9-38:
, Category ,
(  939).

GISpipeg
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GISpipe

Demands for junction K1-J-DTP7

Demand Demand Pattern

396 2a

Categories

Customer 1D

Ratio

g | [

9-39: Category

oK

Cancel

Source Editor

Source Quality |

Time Pattern |

Source Type

{ !I Concentration

() Mass Booster

() Setpoint Booster

() Flow Paced Booster

(o] 4 Cancel

9-40:

Format

(940

9-15.

9-41.
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= Edit Curve = O X
Volume{0) |iPump(8)| Efficienty(0} = Headloss(0}

Curve Mame KMWPk-125-500 Flowd( i /hr) 0 100 200 250 300 380
Description | KSB KM/Pk-125-500 Head(m) 70 68 65 &3 &0 55
Curve Mame KWPk-85-315 Flows(tri /hr 0 20 30 40 50 &0
Description | KSB K\MWPk-65-315 Head(m) 317 31 305 30 297 289
Curve Mame Elsume-100-80-160 Flow(rri fhr) 0 20 40 &0 BO 100
Description Head(m} 316 315 314 312 31 30
Curve Mame TemplL Flow( 1 /hr] 0 20 40 &0 B0 100
Description | KSB KM/Pk-65-315 (320 impt Head({m) 385 379 36.8 36 35 338
Curve Mame Temps Flow(tri fhr 0 20 40 &0 80 100

All Check Add Delete Select Shape Chart Save Close
9-41:

() (X)

ontain the lower and upper levels

(¥)

the (X) axis in flow units.

, (X, flow units) (Y, percent)

YR GKS St SOGNROIIt Ifndtdup@Bied fok aspedific SumpJtadnlad@d Y 2 G 2 |
global pump efficiency used.
(GPV) (Y)
X) : ,

- aw-down behaviour.

9-42,
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9-15:
Item
( flow units )
( flow units )
ID ( 15 )
, Y |
flow units the selected flow units)
: XY (
flow units the selected flow units)
( flow units
( flow units
( flow units
( flow units
= Chart - O X
70 .
69
58 =
&7 v B KWPk-125-500
&8 W KWPk-125-500
85 2
54
83 a
82
61
80 2
fo: ]
53
57
5§
55 [}
o o
52
B1
50 o
45
43
47
45
45 g
o 50 100 150 200 250 300 350 400 450 500
9-42:

GISpipeg
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S LINer2SOiQ
. Within this interval aguantity remains at a constant level,
Slidzl £ G2 GKS LINRPRdAzOG 2F Ada y2YAylrft @FfdzS | yR
. Although all time patterns must utilize the same time interval, each can have a different
number of periods.

9-43,
:g, Pattern Editor — O x
Enter text to search All Check 1 2 3 4
Pattern Name Average Time™ Patterns 1 2 8 2z
1 1.00( (Graph _— ’ \ ’ \ ‘ \ M ’ \
2 L00| 500 1 0.03 025 0.01
< 100} 1015 1 003 025 001
2 100| g3 1 003 025 0.01
i 100/ |p45 1 0.03 025 0.01
7 100/ |1-00 1 003 025 001
6 100| (115 1 0.03 025 0.01
3 100 [1:30 1 003 025 0.01
4 100/ 145 1 78 025 0.01
5 100| |2:00 1 78 045 0.01
ral 100| (215 1 78 045 001
Patl 1.00/| (230 1 78 045 0.01
Pat3 100| | 245 1 0.03 045 0.01
n Loo| 300 1 0.03 075 0.01
318 1 nn3 n7s am
Set Time Add Delete Select Shape Chart Multiplier Save
Item
; ( 9-43) : , and :
9-44. : () . ,
( ) click on the
Set Time X
Duration 48:00

Start Time 0000

Time Step (15

Cancel

9-44:
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9-45,

= Chart

1.8
17
16
15
1.4
1.3
1.2

09
0.8
[
06
05
04
03
02
01

10

15

20 26 30 3 40 48 BD 55 60 6 TO 75 80 85

B0 95

9-45:

Graph Options

General:| Horizontal Axis | Vertical Axis Legend | Series General |{Horizontal Aui

( 94y «
( ' ’ ' ) ’

(

),

, , bology of lines, marks and labels) as depicted in  9-46.

X Graph Options

Vertical Axis | Legend  Series

Graph Options

General | Horizontal Auis | Vertical Axis; | Legend | Series

Panel Celor

Background Color

View in 3-D

3D Effect Percent

Main Title
TChart

D White ) Maximum 95.00 (95.00)

15

Increment 0.00 Auto-Scale

Z Grid Lines

Ko}

Aais Title Change Font.
Change Font.

Minimum

Maximum

Increment

Auis Title

005 (0.05)

180 150
000 Auto-Scale
[] Grid Lines

Change Font

Apply Close

GISpipeg
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Graph Opticns

General | Horizontal Axis | Vertical Axis LE;EI‘J; Series

posticn
Symbol Width (3 of Label Width) 20 =
Framed v Shadowed v
Visible v Transparent

Check Boxes v

9-46:

(@]}
o
N
(et
[N
No
<

= Controls

Simple | Rule Based

Close

GISpipe

Graph Options X

General | Horizental Awis | Vertical Axis | Legend | Series

3a

Change Font.

Legend Title

Lines | Markers = Labels
stye

Size 1

Close

9-47,

9-47.

Category
1
1

€

Clese

GISpipeg
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W
Format
LINK | x IF | NODE y
LINK | x AT  TIME t
LINK | x AT | CLOCKTIMI ¢
X = ID
= OPEN CLOSED,
= ID

zZ=
= (
c=24

GISpipe

ABOVE/BELOW | z

AM/PM

ity.

. level in a tank exceeds

a certain value and does the opposite when the level is below another value.

RULE 1
IF TANK 2 LEVEL ABOVE 6.0
THEN PUMP 10 STATUS IS CLOSED
AND PIPE 55 STATUS IS OPEN
RULE 2
IF TANK 2 LEVEL BELOW 3.9
THEN PUMP 10 STATUS IS OPEN
AND PIPE 55 STATUS IS CLOSED

contaminant intrusionThe dialog form, shown in

9-48, ( 9-17).

GISpipeg
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Source Editor X

Source Quality

Time Pattern | -

Source Type

@ Concentration
Mass Booster
Setpoint Booster
Flow Paced Booster

oK Cancel
9-48:
9-17:
(
ID of time used to make
1
1
1
1
).
).

to model a contaminant intrusion.

9.2.7 Other

GISpipe ,

9-49.

GISpipe

) G

vary with time,

e network or

GISpipeg
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Edit Water Distribution Metwork Model Storm Water Management

®: Assign Meter to Junction  £F Hydraulics &3 Quality

ihl Fatterm
@ Trace Meter Location 'lf) Times ; Controls
. . C
BH Demand Table o) Energy P" Calibration B Curves
Madel Settings
9-49;
Assign meta to junction X
Assign Type
@ ?.-ﬂ-.ll::-catir'g meters to the entire pipe network
) Allpcate meters to selected pipe networks.
|:| Assign only selected meters.
Assigned to Junction in Water Pipe along Supply Pipe
| Ok | | Cancel
9-50:
Trace Meter Location X
[ i . [ | Pipe network can be selected
telected Meter | Duplicaten Customer D
= | Customer ID Demand
Dragging and dropping the meter to the desired junction
changes the assignment junction.
9-51:
9-52.
( ) Category

GISpipe

Category

GISpipeg

67



GISpipe

Demands for junction K1-J-D61 X
Demand Demand Pattern Categories Customer IO Ratio
0125
05 7 =]
| | | 88 None | | [# Edit
&' | Pattern Name Pattern
[] [
0 - JU L
L M
|:| 2a i .
+ - ] |32 _] - L
f | |
0 s | -l
=l | -
] Ju
0 s Il
— L ||
9-52:
5 . Category
. the Elor [=]
1 Category ( )
1 ; ( , : 9-52).
( )-
1 Category: Category ( )
1 ID: Category/
1 s XXX
, Category
, Category,
( 9-38). , , Category, ,
( ) edin 9-53.
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9-54),

Microsoft Excel
: Excel

9-55)

GISpipe

(
. Category

= Demand Table m} x
| Demand Input In Excel | | Category Distribution | | Emitter Distribution ‘ | Delete Category | [Enter text to search_ |[Enter text to demana H<= -
Junction ID | Categories | Customer ID ‘ Ratio ‘ Business Sectors | Demand Patter | Demand Customer Demand | Emitter Flow | Emitter Coeffice | DMA | Service Mode
SM-1127 Base Demand 0.00 0.00 0.0000
SM-SOPSDWb  Base Demand 0.00 0.00 0.00 0.0000
SM-1132 Base Demand 0.00 0.00 0.00 0.0000
SM-1120 Base Demand 0.00 0.00 0.00 0.0000
SM-S0P21DWa  Base Demand 0.00 0.00 0.00 0.0000
SM-SOPSDWa  Base Demand 0.00 0.00 0.00 0.0000
SM-SOP17DWb  Base Demand 0.00 0.00 0.00 0.0000
SM-190 Base Demand 0.00 0.00 0.00 0.0000
SM-SOP18DWb  Base Demand 0.00 0.00 0.00 0.0000
SM-179 Base Demand 0.00 0.00 0.00 0.0000
SM-SOPTDWa  Base Demand 0.00 0.00 0.00 0.0000
SM-SOP20DWb  Base Demand 0.00 0.00 0.00 0.0000
SM-S0P1 Base Demand 0.00 0.00 0.00 0.0000
SM-S0P4 Base Demand 0.00 0.00 0.00 0.0000
SM-1118 Base Demand 0.00 0.00 0.00 0.0000
SM-1117 Base Demand 0.00 0.00 0.00 0.0000
&308.00 0.00 0.00
=, Excel Batch Input x
Cpen Excel File Remove existing data
Junction
Meta Customer ID
) Junction ID
Epanet Key Field
Excel Key Field
Description
Tag
Elevation
Base Demand
Pattern
Emitter Coeff.
Emitter Exponent
Initial Quality
Excel Sectors Field
-
L ]
Close
9-54: Excel
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Distributed Flow

Distributed by pipe length ratio.

Category Name ||

Time Pattern

Total Flow(CMH)

oK

Cancel

9-55: Category

9-18:

9.3
9.31
GISpipe
redo the last step.

Undo D

Redo C

GISpipe @

9-56 .
. 0-18. Options

building more
accurate and efficient.

up
workflows but increases the risk of accideritas.
ty in a
model when elevation data is incomplete.
( )
: scale  map.
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GISpipe

( ) . den or
overlaid.

or

;

Show delete objects dialog.

Mode elevation closest node elevation

Auto length

tcroll Mode : | Touch

Cursor Map Background Color

Selection Precision(pixel) : @) White

Cursor Size(pixel}: (200

Selection Color :

i

CTRL + Mowe the Shape : Copy Shape.

CTRL + Shape Selection : A new shape is selected while preserving the existing selection

SHIFT + Junction + Mouse Wheel in Default Selection : Connecticn Tracking.

SHIFT + CTRL + Junction + Mouse Wheel in Default Selection : Upstream/Downstream Tracking.
5HIFT+ Mode : The shortest route between two nodes is selected.

9-56:
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9-19:
(50% ) ./#f/,ff’fﬁgP
32 957
a1 J3 P1
P1 p2
a) @ O O
1 52 3
p1
) @ 0
n 3
9-57:
33

(100%

GISpipe

A
7
//
e

GISpipeg
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9-58. J3 P2
@ »
P1 P2 :
a) @ O ® O
1 J2 J3
. J6
. J4
P1 P2 \
b) @ O @® 5
n J2
. J6
9-58:

L-P-D (R copy

ﬁ( Cut
8 Select Al
Clipboard
9-50:

Paste

Ctrl +V

9-59.

Ctrl + C

GISpipeg
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GISpipe

conditions and operates efficiently under various scenafysper configuration of these
settings is essential for reliable results and meaningful analysis. These Settings can be accessed from

the Water Distribution Network Model , : 9-60.
Edit Water Distribution Network Model Storm Water Management M
i8> Assign Meter to Junction  €F Hydraulics &y Quality
thl Fattern
@ Trace Meter Location @ Times & Controls
BH Demand Table €3 Energy P’ Calibration B Curves
Model Settings
9-60:
9.4.1
9-61,

@H}fdraulics 5 Quality Al Dot E Mg
ATTern

®) Demand Driven Analysis
Demand Model . .
Pressure Diriven Analysis

Flow Units ChH
Hazen-Williams
Headloss Model ®) Darcy-Weisbach
Chezy-Manning
Specific Gravity 1
Specific Viscosity 1
Maximum Trials 40
Relative Accuracy 0001
If Unbalanced e E.t:-p.
Continue
Cemand Pattern 1
Demand Multiplier 1
Emitter Exponent 0.5
Mo
Status Report 8 Yes
Full
9-61:
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9-20:
(DDA) (PDA) :
DDA , PDA
a of .
ThePDAoption canbe usedto findaDDA
flow units in andlink flow :
gal, , or that the for all
uUs. or metre all
to Sl Metric . flow units
- (
AppendixB, )
: are:
- HazenWilliams
- DarcyWeisbach
- ChezyManning
4C . C
(dimensionless).
of the of the to that of 20 deg. C
(2.0 0.94 /day) (dimensionless).
iven point in time.Suggested value i
40.
usedto thata hasbeen to the
0.001
STOP
CONTINUE : 10 , with no link ,
inan to
ID of atime to be to junctionswhere
or downbya (e.g.,2.0 alldemands0.5
L) ) 1-0 ).
to
0.5
' pipe
-NO ( )
-YES (

GISpipeg
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-FULL ( )
PDA 0
PDA
PDA - 0.5.
0
(US)
metre(Sl)
( ,
)
to of O that no
flow flow units
CHECKFREQ
of , flow valvesandpipes
to 2 ,
- (
) valves
(PR\&NAPSVis bythe DAMPLIMIBption (see 9-21).
MAXCHECK , ,
is10, that 10 ,
of CHECKFREQ
DAMPLIMIT PRV PSV
60%
beas . isO that
be usedandthat on valves made
be neededon that have ,
0.01
9-21:
CHECKFREC MAXCHECK DAMPLIMIT
2 10 0 :
10 100 0.01 Less X be

GISpipeg
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9.4.2
button 9-62
ﬁ Hydraulics a{;}ualit}r ITE E MNodes
(f) Times ’Q“a'“tl"
ﬁ Energy - E::E
Quality Model ) Trace
_) Chemical [
= N | ) N
9-62
( 9-22)
9-63.
Quality:
) Meone
lity Model ) Age
Quality Mode ) Trace
) Chemical
Tolerance 0.01
9-63: -
( 9-22)
9-64.
Quality:
_) Mone
lity Model ) Age
Quality Model ®) Trace
) Chemical
Trace Mode
9-64: -
, X 9-65, : ) ,
, ( 9-22) ( 9-23).

GISpipeg
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Quality
Mone
Quality Model f'gE
race
@) Chemical
UInits mgyL
Diffusivity 1
Tolerance 001
Quality Mame
Bulk Reaction Order 1
Wall Reaction Crder FIRST
Global Bulk Coeff. o
Global Wall Coeff. o
Limiting Concentration o
Wall Coeff. Correlation o
9-65: -
9-22:
- ( )
- ( )
- ( )
- ( )
(: )
mg/L,
ug/L :
and percent, .
of the of the to that
20 °C (0.00112sgft/day). : 2if the
2, 0.5
0
. mg/L
0.01
ID

g too small a value will affect computational efficienBpme experimentation with
this setting might be called for.

9-23.
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9-23:
to is when a bulk flow :
1 1, 2 2 . Michaelis
Menton
1 FIRST (1)
ZERO (0)
VF
canbe by this for
for , for , Oif no
(1-n) ,
n :
Wall rate O, assignedto all . Canbe
,a for ,orQif nowall
1 ft/day(US) m/day(Sl), 0
/ /day(US)
/ metre/day(Sl)
: this value.
0
0
9.4.3
. The
by clicking the , : 9-66,
: 9-24.

Hydraulics ¢ Quali
09 4 @ Quality ithl Pattern q
t') Times & Controls
Run
03} Energy F"" Calibration A Curves Analysis

Energy:
Pump Efficiency(%) 75

Energy Price

| Price Pattern

(=]

Demand Charge
| | H |

9-66:

GISpipeg



GISpipe

their

(e.g., a value of 2 meattsat the
starting

)-

9-24:
(%)
of /I kilowatt not
ID
kilowatt
9.4.4
9-67,
T
9-25(
Hydraulics &Y Quali
‘f s © Quality il Pattern g
'[‘:) Time: ; Controls
Total Duration 48:00
Hydraulic Time Step 005
Quality Time Step 005
Pattern Time Step 15
Pattern Start Time 000
Reporting Time Step 15
Reporting Start Time 000
Clock Start Time o
®) Mone
Average
Statistic Minimum
Maximum
Range(Max. - Min)
9-67:
9-25:
« ) ( )
0
1
5 (0:05
)
1

)

beginswith all-time

GISpipeg
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1

Normal default is O.

, 24
Format ( :0:00, 6:0018:00).
(e.g., 7:30 am, 10:00 pm)
12:00( )
Type of used to the of an
( )
( )
( )
( )
« - )
Note: ( ) 0 :
S require
that a nonzero Total Duration be specified.
9.45
GISpipe
. GISpipe
( : : : )
T ID- D )
T - ( )
ﬂ -
( 9-69).
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- O X
| | Pressure measurements.txt L] +
File  Edit  View o~ =
;PI"‘ESSUI"‘E measurements
;Location Time Value
e
Sv-178 B:00 1422

2:08 1418

4:00 1417.5
SV-SM-A-1 3:00 1424

9:00 1421.4
Ln 1, Col 24 162 characters 100% Windows {CRLF) UTF-8

9-68:
0 (
27.5) . Format( : 27:30)
0

by placing a semicolon (;) before thefor a series of measurements made at the same
location the Location ID does not have to be repeated.

or
= Calibration Data = O X
Show walues on map
Enter text to search Demand(0) | Head(2) | Pressure(0) | Quality(0) | Flow(0) = Velocity(0)
MNode ID Description Computed | | Observed I | Mean Errg &eri . I ' ' I ' Wm
i Vo170 142274 141917 357 Computed Mean 1422.74 1422.33
oyEMA1 147783 142270 013 Observed Mean 1419.17 1422.70
Mean Error 3.57 0.13
MNode ID SV-I70 SV-EM-A-1
Description
Set Time Add Delete Select Shape Import Export Save Close

9-70 and 9-71,

Category

= =4
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:9.2.6
= Controls - O b4
LINK 9 OPEM IF NODE 2 BELOW 110
LINK 9@ CLOSED IF NODE 2 ABOVE 140
Draw Map Apply Close
9-70:
= Controls - O *

Simple | Rule Based

RULE1

IF TANK K1-T-6254-TK-002 LEVEL ABOVE 4.4

THEM LINK K1-V-VALVE-6254-TK-002 5TATUS IS CLOSED
RULE 2

IF TANK K1-T-6254-TK-002 LEVEL BELOW 3

THEM LINK K1-V-VALVE-6254-TK-002 S5TATUS IS OPEN
RULE 3

IF TANK K1-T-2261-TK-001 LEVEL ABOVE 4.4

THEM LINK K1-V-VALVE-2261-TK-001 STATUS IS CLOSED
RULE 4

IF TANK K1-T-2261-TK-001 LEVEL BELOW 3

THEM LINK K1-V-VALVE-2261-TK-001 STATUS IS OPEN
RULE 5

IF TANK K1-T-2261-TK-010 LEVEL ABOVE 5

THEM LINK K1-V-VALVE-2261-TK-010 5TATUS IS CLOSED
RULE &

IF TANK K1-T-2261-TK-010 LEVEL BELOW 3.5

Apply Close

9-71
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9.5
9.5.1
GISpipe Category : ,
(  972.
Edit Water Distribution Metwork Model Storm Water Management M
i8> Assign Meter to Junction  @F Hydraulics &y Quality
ithl Fattemn
@ Trace Meter Location (9 Times & Controls
BH Demand Table &3 Energy P‘ Calibration B Curves
Model Settings
9-72.
9-26:
, flow units
ij’ Hydraulics
9-61.
(D Times ng timebased analysis, se
9-67.
Ener
&3 Energy on,see  9-66.
: (0 )
& Quality the
distribution system, see  9-62.
9.5.2
/
( 9-73).
’ Pressure - @Model Validation ¥z Service Scope .o
Friction Factor = 1} E Elevation Verification % DMA |solation
Run . Other
Analysis Centour » )| g% Metwork Group ¥ Advanced Analysis ¥ Featyresv
Anlysis & Simulation
9-73:

(974
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Saving hydraulics at hour - 48:00

= Run Status —

Trial 1: relative flow change = 0.309972
Trial 2: relative flow change = 0.005052
Trial 3: relative flow change = 0.000026

maximum flow change = 0.0001 for Lin
maximum head error = 0.0000 for Link SV-FP37

9:00:00: Balanced after 3 trials
9:05:00: Balancing the network:
Trial 1: relative flow change = 0.000000
maximum flow change = 0.0000 for Link SV-P58
maximum head error = 0.0000 for Link SV-P77
9:05:00: Balanced after 1 trials
9:10:00: Balancing the network:
Trial 1: relative flow change = 0.000000
maximum flow change = 0.0000 for Link SV-P58
maximum head error = 0.0000 for Link SV-P324

9:10:00: Balanced after 1 trials

9:15:00: Balancing the network:

Include Analysis Results in Project File

When you double-click a message to go to that object.

Close

9-74:

) |® Model Validation

, 9-75,

o Mo validation issues found.

GISpipe

GISpipeg
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= Model Validation — O x
(D Operation Type I Description
@ (= -‘\ Junctions 0 There are no reservoirs or tanks at 0 nodes other than junction |D O
i Search Close
L

9-75:

GISpipe Digital Elevation Model(DEM)
. DEM .

DEM SRTM30M DEM .

. | @ Importing SRTM30M DEM From Server

DEM Format . :
9-76. The DEM

=} Network Elevation

Neode ID Elevation Ground Height | Difference

Sv-Is4 138400 137900
SV-SM-B-9 1377.00 137200
V5588 138800 1383.00
SV-SM-B-10 137700 137200
SV-55-0-10 137900 1383.00
SV-SIM-B-2 138500 138100
SV-SIM-B-1 138500 138100
SV-SIM-B4 138400 138000
SV-SIM-B-5 138400 138000
SV-1297 138400 138000
V1294 1385.00 138100
SV-1204 137800 137400
SV-S5.L6 137800 137400
SV-S5-M-8 138100 1377.00
V5513 137600 138000
SV-S5-J-1 138000 138400 _ »
Sv-SsL-2 137800 137400 ? 3 1400 1410
VsS4 137800 137400 Ground Heighifm)

| Refresh Pipe Depth{m) |1
9-76:

Elevation{m)
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Net. Group Correction

. | 8% Network Group

9-77.

m Closed link network Group by Color || Enter: Next Record

Net. Operation

I No.

‘ Node Count

’ Pipe Length

GOSEEG

0.00

248
995.09
186588
701195
25153.00

9-78.

GISpipe

- Isolating: mk'.’@

GISpipeg
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K3-6354-TK-004
K3-6354-TK-003
K3-6351-PP-002B
K3-6354-TK-008
K3-6354-TK-007
K3-12874-BH1
K3-6354-TK-005
K3-6354-TK-002
K3-6354-TK-009
|| K3-6354-TK-010
K3-12874-BH2
K3-6354-TK-006

e o p— —" g —

9-78:

GlSpipe
, : 9-79.

g MNodes - (3| @) Model Validation ¥z Service Scope .ee

Links - E Elevation Verification 94 DMA lsolation
Run . Other
Analysis | Contour - 3| g4 Metwork Group BB Advanced Analysis ¥  Foarrec

Anlysis&&Simulation & Flow Direction Analysis

E Fire Hydrant Simulation

S 1 & @ - Visible Layer [v| Label [v] Nodes [v| L & Pipe Criticality Analysis

thl Variable Speed Pump

9-79:

: (979
(  9-80).

GISpipeg 88



State changed link(0)

Flow Direction

Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow
Bidirectional flow

Flow direction analysis
A function to find a link whose flow direction is
changed when the state of the link is changed.

Changed of flow direction(33}

Link 1D Type

K1-P528 Pipe

K1-P453 Fipe

K1-P235 Pipe

K1-P527 Fipe

K1-P456 Pipe

K1-P238 Fipe

K1-P522 Fipe

K1-P45% Fipe

K1-P81 Pipe

K1-P435 Pipe

K1-P77 Pipe

K1-P79 Fipe

K1-P461 Pipe

K1-P420 Fipe

K1-P198 Pipe

9-80:

(

(
9-81).

GISpipe

9-79)

GISpipeg
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Fire Hydrant Simulaticn x
Junctien |0 =+ | Demand (i) |P‘atterr' - i Anah,vﬂs """
Start Time + | | End Time v | [] view values
Junction 10 Before Pressure After Pressure Pressure Difference

9-81:

(

GISpipe

9-79)
9-82).

GISpipeg
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Pipe Criticality

Critical Pressure{m]} Default 1 Select <= Diameters

Closures Start Time ~ | | Clesures End Time

~ View Values

Pipe ID Count of Junc. Impacted

Move or Select

9-82:

Pipe Criticality

25 200

000 ~ | | 48:00

hod

][

b View Values

Pipe ID Count of Junc. Impacted

Move or Select

K1-P302 67
K1-P308

K1-P270 0
K1-P275 89
K1-P278
K1-P277
K1-p27
K1-P2E%

KI_PSIE £
K1-F20 13
K1-V-WALYE-B254-TK-( O
K1-P306 83
K1-P303

K1-P276

K1-F304 a3
K1-P268 a0
K1-P361 13
K1-P&00 0

IR R U R R L R I R R R L TR LR LR LR
358 BB B BB D D B B BB B BB BB DB

2254 -> -439008.40

4290 - 439662 40

166340

-2 -GG 40

188 -r 430665 40

ATORES AN

9-83:

GISpipeg
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(979
( 984).

=1 Variable Speed Pump

= O

X

Pump ID

Mazx. Speed

Target Juncticn

Target Pressure

K1-CentralPumpl2
K1-Areal-W5P2
K1-CentralPump5l
K1-RwWP4

K1-TP1-5B

K1-RwWP1

K1-RWP3
K1-ProcessPlant-6254-PP-
K1-Kakula_Camp-WSP2
K1-CentralPumpll
K1-Areal-W5P1
K1-CentralPump5s2

0 O S Y Y e

[T S R S R N R R R R = I T e |

Pump ID

Time

Run | ‘ Cloze

9-84:
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9.5.3
GISpipe /
( : D ).
GISpipe
, GISpipe
GISpipe

. , GISpipe ill compute a
hydraulic solution (probably with extremely large negative pressures) and attempt to identify the

problem link in its . If no connecting link(s) exist GISpipe
and pressures and 110 . Under an extended
period , it is possible for nodes to become disconnected as links change status over time.
(DDA) , GISpipe

ressures can
occur when portions network can only receive water through links that have been closed off. In
such cases an additional warning message about the network being distedmealso issued.

- (PDA)
. 0 S
largely eliminatedt KA a4 A& O2yaARSNBR I Y2NB aNBFtA&GAOE
in a network physically ralistic.
GISpipe
. ample,
the pressure limits that control the status of a pump may be set tosectogetherh NJ | LJdzY LIQ& K S

curve might be too flat causing it to keep shutting on and off. To eliminate the unbalanced condition

one can, try to increase the allowed maximum number of trials or loosen the accuracy
requirement. Both of these parametgr | NB &S0 gA 0K (.KiShe uithBadced i Q4
O2yRAGAZ2Y LISNEA&AGAZ GKSY Fy20KSNJ KERNIdzZ AO 2LJIA?2
it.

2. 10
§ Aa y2i( | OKASOSE (SN ALY X YSaal 35 A
either case, the analysis will proceed to the next

GISpipeg 93



GISpipe

. , age
tanks, this might affect the accuracy of results in all future periods as well.

110
case Gl8pe will also issue warning messages

about nodes being disconnectetihe equations might also be unsolvable if unrealistic numbers were
used for certain network properties.

9.6
, and
elements to visualise (see  9-85).
’ Modes - 1
Links -
Run ~
Analysis Contour = L]
9-85:
9-86.
ter being viewed on the map (see 9-87).
1
1
1. .
2. ( : 988 (2 Y2RATe (KS
and intervals.
94

GISpipeg

f N\

(s}



GISpipe

____________ Show on Map
P Junction
',// Layers Reservoir
,," Tank
i No View Mode Values |:|
/ ! |[Elevation Node ID's ]
/| ||Base Demand Size
] s |
Total Head Size by Value |:|
F‘re55|:.|re Font Size 7
Chlerine Decimals
Demand 2
Head 2
Pressure 2
Quality 2
_________ Show on Map
T Pipe
/’/ Layers Pump
e Valve
.'/I Link Values |:|
t [No View Link ID's ]
,"I Diameter Flow Direction
Roughness Size
1 |[Bulk Coeff. ——
! |Wall Cosff. Link Size 1
Links - (x| | ||Flow Size by Value []
"u"el.ucit},r Font Size 7
Unit Headloss
Friction Factor Decimals
Reaction Rate Flow 2
Chlerine Velocity 2
Unit Headloss 2
Friction Factor 3
Reaction Rate 2
Cuality 2
P(|Me "{'f'_"'f ---------- Export to Layer =
Ea'ﬁ:gi”ma g Resolution (Pixel 100
/ [ Filled
Contour T | |[emiter ow e ®) Line
Total Head Thickness
{F‘:mzs:r:: Lines per Level 3
9-86:

GISpipeg
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Pressure Flow Elevation
25.00 25.00 25.00
£0.00 50.00 20.00
75.00 75.00 75.00
100.00 100.00 100.00
m CMH m
9-87:
The ( 989
1
1
1
1
me period.
1
o on).
Legend Editor x
Pressure (m} Ok
25 Equal Intervals
Cancel
30 Eqal Qualities
35 Reverse Colors
40
9-88:
9-86 9-27
9-89.
9-27.
(
ID
GISpipeg 96
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GIS
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20 | 3D

R-MQ & Q [1 & @ - ViibleLayer [V] Label [| Nodes ] Links

Pressure
f 25.00
g 20.00
35.00
40.00

(329101,

6,1472]

Time[loas <P ! 2 3 4 789 101 23 40567 89 201 234567 89 01234567609 0Nz 3 45¢67 80301 2304
H\HHIEHHOE - v

9-89:

he
bottom  screen, simply click on the time period block.
( 9-90).
Stop (+ q )
Time 001 2 34 5 67 B % 101 2 3 45 67 8 % ML 234
LE : -
| Simulated Speed | | L o F !

9-90:

991
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300m

Time (630 «|0 1 2 3 45 67 8 9% W1 2 3 45467 8 9% 20123 88

H 4« m» Ol oo o I o e el o 1 O ) A

9-9L: -

9.6.1

, Windows Windows
9-28

9-28:

992and 994

9-95)

(
9-96and 9-97)

plotting:
Il ( ) (

9-29.
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9-29:
( 9-92)
(PDA)
(PDA)
( 9-94)
3 : 9-92.
or
Tab (see 9-92)
Format : 9-93.

GISpipeg 10C
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=1, Time Series Graph = O x
Nodes  Links Chart | Table
Parameter W — K281 ¥ K3-JP24 |7 — K:Hanl
() Actual Demand
() Total Head 1 J_\'_ — L
(®) Pressure sy 1 I-" """ o | & : = r
) Quality & | | | | H
() Demand Deficit [PDA} \| h : h
() Pressure Deficit (PDA) 84
B2
Node ID Layer Name a0
K3-1261 Kamea WRN _ .
K3-IP24 Kamoa WRN _ =
K3-1208 Kamoa WRN _ g 56
g B4
B2
50
48
45
¥ —
-
42 U o U u
40 U_LJ_
| Delete | (1] 10 20 30 40 =] 80 70 80 50
Time (hours)
| Maove Up | | Move Down |
9-92 -
=, Time Series Graph — O X
Modes  Links Chart | Table
P Time (hours} | K3-J1261 kE3-1F24 K3-120B N
. 000 4336 B7.54 B3.34
I ) Actual Demand
= 15 4336 6753 B3.33
30 4336 6751 B331
( 045 4336 6749 6329
() Demand Deficit (PDA} 100 4336 6748 6328
() Pressure Deficit (PDA} 115 4336 6746 6326
130 4336 6745 B3.25
IIE L e 145 4336 6743 63.23
K3-1261 Kamoa WRN | |lang 4336 6742 6322
K3-1P24 Kamoa WRN _ | i35 4336 67.40 6320
K3-J208 Kamoa WRN — | ' i35 4336 6739 63.19
245 4336 6737 63.17
Add Delete 3:00 4336 B7.35 B3.15
315 4336 6734 63.14
Move Up Move Down 330 4336 67.32 63.12
9-93 - - Format
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=1 Time Series Graph — O x
Modes Links Chart | Table
Parameter
[ — K3-F262 | K3-P125 W K3-P247 [ K3-P380 v — K3-P2 W — K3-P203
¥ — K3-P3g2 | K3-P41
Velocity
Unit Headloss
Friction Factor 300 ’- ’- ’- |-
Reaction Rate
Quality 250
Status
) . I I ¥
Link 1D Layer Mame
e 150
K3-P262 Kamoa WRN _ — |
K3-P125 Kamea WRN _ g 100 I 1 1
a
K3-P247 Kamoa WRN _ 3
=2 50
K3-P380 Kamoa WRN _ i
K3-P2 Kamoa WRN 0
K3-P203 Kamoa WRN _
K3-P392 Kameca WRHN _ )
K3-P41 Kamoa WRN
-100
-150
| Add | | Delete | 0 10 20 30 40 60 70 80 90
Time (hours)
| Mowe Up | | Move Down |
f . .
= Profile Graph = O x
1750
1700 ‘ I3 Min Total Head
1650 [¥ — Awvg Total Head
_ [V — Max Total Head
% 1800 \ ¥ — Pipe
2 v @ Elevati
g 1ss0 I3 evation
2
w
1 500
1450
1400
0 500 1000 1 2000 2 500 3000
Distance(m)
Pipe | Ground Elevation
Type ‘ 1o Distance | Diameter | Elevation | Min Total Head | Max Total Head | Awg Total Head
Junction K3-122 0.00 139500 147891 173100 151468
Pipe K3-P416 213
Junction K3-1320 53772 141800 147748 173100 151345
Pipe K3-P395 213
Junction K3-1214 78984 140500 147681 173100 151288
Pipe K3-P3%6 213
Junction  K3-1327 117300 142800 147579 173100 151200
Pipe K3-P413 213
Junction  K3-J13 127476 143200 147552 173100 151177
Pipe K3-P406 213
| Add H Clear || Reverse When you add a start node and add an end node on the map, the node between the start node and the end node is added automatically.
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toggle .
9-96and 9-97.
= Frequency Graph = O X
Type
© Al Network 100
S5
() Selected Network
80
Time 85
urrent Time
© Current Ti a0
O All Time e
70
Modes  Links 85
Parameter — &0
| Elevation # 55
- i
) Base Demand E 50
- o
) Initial Quality o 4
- 40
| Actual Demand
- 35
) Total Head 30
@) Pressure 25
) Quality 20
15
10
B
1]
20 40 &0 80 100 120 140
Pressure(m)
=, Frequency Graph = O X
Type
© Al Network 100 —
95
(O selected Network
80
Time [
O Current Time 80
O &l Time 7%
70
Nodes  Links 85
Parameter — 80
| Length # 55
- =
_) Diameter § g0
- o
| Roughness T 48
- 40
) Bulk Coeff.
- 35
: | Wall Coeff. 30
) Flow 25
20
) Unit Headloss 18
) Friction Factor 10
") Reaction Rate s
- 0
| Quality
0 02 0.4 06 0.8 1 1.2 1.4 1.6 1.8 2 22 24 25 2.8
Velocity(mis)

GISpipeg 10
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1
1
i ( 9-96)
1 ( 997
9-30:
( 9-96)
( 9-97
9-94)
- ) Shift
RN} gAy3a T 22Y NBOGIy3at S 4 A Drawiigkérecradgizar®ieiao t ST
Ctrl
( 9-92, 9-94 and 996 ) ( ,
)' ( 1 1 1 )! ( Ll 1 ] )|
« . , , ) ( : ., bology of lines, markers

and labels) as depicted in  9-98.

GISpipeg 104
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Graph Options

General | Herizental Axis | Vertical Axis | Legend | Series

Panel Color

Background Color

View in 3-D

3D Effect Percent

Main Title

Pressurg|

X Graph Opticns

Vertical Axis Legend Series

[ white “ Minimum 000 {0.00)
Maximum 95.00 (95.00)
[ wnite - == |

Increment 0.00 Auto-Scale

~| Grid Lines

Aais Title Change Font.

Change Font

Graph Opticns

General | Horizontal Axis | Vertical Axis | iLegend!| Series

e
9 Change Font.

Close

Apply Close

X Graph Options

General | Horizental Awis | Vertical Axis | Legend | Series

Position
3a
- Lines | Markers | Labels

Symbol Width (% of Label Width) 20 -

sve
Framed v Shadowed v
Wisible ol Transparent

Size 1 =
Check Boxes v —

9-98:

9-3L:

3D
3D

Close

Tabs

Colour LJ yStf 6KAOK

3D
3D
¢ SE

Close

GISpipe

Graph Options
General | Horizontal Axis |[Vertical Axis | Legend | Series
Minimum 005 {005)
Maximum 180 {L50)
Increment 000 Auto-Scale
+| Grid Lines
Adis Title Change Font
Close

2F AN LIKQa YIFAY

(et

9-31.

& dzZNNER dzy R &
[ 2t 2 dzNJ pladttinglarea LIK Q &

>
(et
—

(@)

iKS

X
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for some types of graphs.)
9-32.

9-32:
Category

GISpipe

Selectsthecolour f 6 St Qa o O] INER

’ 9_8 5; .
9-99.

9-86.
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9-99:

9.6.2 ( )

9.6.3 ( )

Microsoft Excel
xcel file, 9-100.

File m Insert Page Layout Formulas Data Review View Help Acrobat 1% Share
E’lj X El [EH Conditional Formatting =] ﬁ E}}) @
Paste Da - B I U-~ A A Alignment | Mumber @ s e Cells Editing Create PDF Create PDF and
] s O A - - & Cell Styles ~ ~ ~ and Share link Share via Outlock
Clipboard ] Font ] Styles Adobe Acrobat ~
|A1 v| |,\ f=|| Time v
A A B | C | D | E | F | G | H | I | ] | K | L | M | N E
1 |Time Type Node ID  Asset TypiAssetID  Elevation{Base Dem Initial Quz Actual DelEmitter Fl Head(m) Pressure(iQuality DMA
2 |0:00 Reservoir SV-R1 Reservaoir 1430 0 0 -7.81005 0 1430 7.42E-06 0
3 |0:00 Tank SV-T1 Tank 1420 ] 0 5.441197 ] 1423 3.000025 0
4 |0:00 Junction SV-J40 Junction 1389 0 0 0 0 1422.988 33.98767 0
5 |0:00 Junction SV-J41 Junction 1389 0 0 0 0 1422.984 33.98351 0
6 |0:00 Junction SWv-J42 Junction 1387 0 0 0 0 1422.98 35.98008 0
7 |0:00 Junction SWV-J43 Junction 1385 0 0 0 0 1422.979 37.97949 0
8 |0:00 Junction SV-J44 Junction 1383 0 0 0 0 1422.979 39.97919 0
5 |0:00 Junction SWV-J45 Junction 1382 0 0 0 0 1422.979 40.97874 0
10 |0:00 Junction SV-J46 Junction 1382 0 0 0 0 1422.978 40.97845 0
11 |0:00 Junction SV-J47 Junction 1382 0 0 0 0 1422.978 40.97815 0
12 |0:00 Junction SWV-J48 Junction 1380 0 0 0 0 1422.978 42.97785 0
13 |0:00 Junction SWV-J49 Junction 1380 ] 0 0 0 1422.978 42.97755 0
14 |0:00 Junction SV-J50 Junction 1380 0 0 0 0 1422.977 42.9774 0 Iz‘
o [shen | @ ET — O
| Ready ] b -—a—+ 100%

9-100: Microsoft Excel -
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9.7 Other
q MNeodes - 3
Links -0
Run
Analysis | Contour - 3

@ Medel Validaticn #z Service Scope

E Elevation Verification 94 DMA lsolation
:: Network Group

AnlysisB&&Simulaticn

[} Advanced Analysis >

&, 1 & @ - visible Layer [v] Label [v] Nedes [v] Links

M Graph ~

Other
Features +

sl X % © 8 &

L AT

Bulk Coefficient
Skelebrator

Flow Units Conversicn
Recalculating Pipe Length
Add valve to Net

Pipe Depth Layer -> EPAnet Elevaticn

tir

9-101: Other
9.7.1 (
9.7.2 (
Other

Skelebrator

Extent of skeletalization

@) All Metwork
) Selected Network

Jiamterimm) 100

9-102,

Remove pipes below the selected pipe diameter.

{m}

Cancel

Pipe Merge
Elevation less than 1
Ok
9-102
1
1
1

GISpipeg
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ired to apply the skeletonization

9-33:

9.7.3 flow units
Other
flow units . flow units

flow units : 9-103, flow units( )
flow units ( )

Flow Units Conversion »

Source Units: CMD (i /day)
Target Units | CMH (i /hr] -

Cancel

9-103: flow units

9.7.4
Other

: 9-104,

Information x

o Complete

9-104

GISpipe

9-33.

e Ok
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9.7.5 ( )

9.7.6 EPANET ( )
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10 ( )
GlSpipe EPA (SWMM) . GIS
« )
- . of
SWMM operates on a collection of subcatchment areas that receive precipitation and generate runoff
and pollutant loads (  10-1). SWMM , , / ,

. SWMM

ing under Windows, SWMM 5 provides an integrated environment for editing study
area input data, running hydrologic, dnaulic and water quality s, and viewing the results
in a variety of formats. These include colmaded drainage area and conveyance system maps, time
series graphs and tables, profile plots, and FNBlj dzSy O0eé |yl feasSad ¢KAa dz
in detail how to run GISpipe built storm water management models. It includes instructions on how
to build a drainage system model, how to set various options, and how to view results in
a variety of formats. It also describes the different typesiletfused by SWMM and provides useful
tables of parameter values. Detailed descriptionstheory behind SWMM 5 (the engine used in
GISpipe) and the numerical methods it employs can be found in a separate set of reference manuals
(www.epa.gov/waterresearchistorm-water-managememimodelswmm).

'

”;Em L, =5
//// "7/ o/ ///. £ ’/’/ eatherFI‘WS/

10-1: SWMM (USEPA, 2022)

SWMM , , Other ,

. SWMM

GISpipeg 111
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10.1 GISpipe

10.1.1
10.1.2
10.1.3

10.2 GISpipe
10.2.1
10.2.2
10.2.3
10.2.4
10.2.5
10.2.6
10.2.7
10.2.8
10.2.9
10.2.10

10.3

10.3.1
10.3.2
10.3.3
10.3.4
10.3.5
10.3.6
10.3.7
10.3.8
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10.4
10.4.1
10.4.2
10.4.3
10.4.4
10.4.5
10.4.6
10.4.7
10.4.8
10.4.9
10.4.10

10.5
10.5.1
10.5.2
10.5.3
10.5.4
10.5.5
10.5.6
10.5.7
10.5.8
10.5.9
10.5.10
10.5.11
10.5.12
10.5.13
10.5.14

GISpipe
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10.6
10.6.1
10.6.2
10.6.3
10.6.4
10.6.5

10.7

10.7.1
10.7.2
10.7.3
10.7.4
10.7.5
10.7.6
10.7.7
10.7.8

10.8 GISpipe
10.8.1
10.8.2
10.8.3
10.8.4
10.8.5
10.8.6
10.8.7
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11-1.

GISpipe

File Edit  Water Distribution Metwork Madel Storm Water Management Model Surface Runoff Model Tools Help BB ® Layer Property Search... Q
§+ £f settings ’
) thl Patiem
Generate Run
Model | FEOverlap ¥ anajsis
Medel

Analysis

11-1:

11t
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DEM ,
: 12-1

GISpipe

File Edit Water Distribution Network Model Storm Water Management Model

& Importing SRTM30M DEM From Server E fa;: .

Image  Vector  File To ShapeFile  Elevation

Surface Runoff Model Tools Help

VAN :: A

B Generate DEM(Digital Elevation Model) Export Raster To Conwvert Excel Set Get Building

X1 oy
A
Generate Voronei Generate

Layer from Junctions  Basin & Stream ¥

12-1:

12-1:

SRTM( )

@Importinq 5RTM30M  Digital Elevation Model(DEM)
DEM From Server

Generate DEM (
B (Digital Elevation . ,
Model)

Ed o

Export ' ’
Image

. ( DEM
ﬁ: ( . )

Raster To ,
Vector
Excel (
- Format . GIS

Convert Excel
File To ShapeFile

& DEM

Set
Elevation

ﬂ+ GIS ( : OpenStreetMap)

Get Building
From Web

Generate Voronoi
Layer from Junctions

(DEM)

30metre

DEM

DEM

GISpipeg
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o>
o

Generate
Basin & Stream v~

SRTM30M DEM

( NASA USGS ) SRTM
( ) Digital Elevation Model
30metre .DEM
, flow, pressure zones, drainage
patterns, and catchment behaviour. Integrating this elevation data into eb@8d model enhances
the accuracy of hydraulic s and is particularly valuable for regions without local
topographic surveys.

SRTM30M DEM (SRTM 30M

: ) ;
12-2( Google Earth

0 | 3D

RAKRAI Q O~

Lkm

12-2: SRTM 30M DEM

DEM(Digital Elevation Model)

, GBS
Digital Elevation Model

GISpipeg 117



GISpip

be used for hydrologic and hydraulic modelling, including flow direction analysis, slope
calculations, and defing natural drainage patterns. This tool is essential when more detailed or
localized elevation data is available and preferred over global datasets like SRTM.

DEM DEM(Digital Elevation Model)
12-3. DEM
10metre ~ DEM I mMn P wmn Y&ioéd I NBE 2y
1
1 DEM
:: * Input X P .
"+ Cell Size(m) 10 v
... ......................... G K ......................... el |+, .
123 DEM - o T
DEM , 12-4,
Layers x |[20]
32 Import Export Table Q,_ R 2 4
u Layer Name tse
& Altitude VUnknown
| B8 {Terrain Unknown
& SRTM 30M 3857
G GoogleMaps 3857

12-4:

GIS PNG

JPEG

,  hetwork, or
terrain features is requiredJsers can typically select the resolution and extenexported image,
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making it a valuable tool for comumicating the spatial layout and design features of a water

distribution or drainage system.

Export Image

Extent

12-5.
12-2, OK

X Min §2803142.70295284

| X Max [2807275.81080434

Y Min |-1221081 83631104

L

| Y Max 1‘121694872845955

Source EPSG |3857

Cols |4

12-5:

12-2:

EPSG

EPSG
Cols
Rows

Image File Format)

target EPSG |3857 [

1 Image Type TIF - ]
Rows |4 1 ’

Image Size | 1024

Cancel

( ) X( )
( ) X( )
( ) Y( )
( ) Y( )

EPSG . EPSG:3857

Web Mercator

EPSG
( ) . 15
( ) . 15 .
Format : TIF(Taggec
JPG, PNG, BMP.
( ) 1024 x 1024

GISpipeg
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( : , DEM) GIS
(., ) GIS .
, converted into elevation lines, or roads and infrastructure visible
on a satellite image can be digitized into vector paths. fubautomates part digitizing process,

allowing for more efficient creation of geospatial features that are necessary for modelling and
analysis in GISpipe.

126. T

r example, if a scanned
map of a pipeline is vectorized:

1 ( :0.5)
1 ( :5.0)

Input

Tolerance 1

12-6:
12-7.

Layers X
42 Import &> Export FH Table € €, + &

Layer Name EPSG
[ srTM 30M 3857
£ vector 3857
G GoogleMaps 3857

12-7:

GISpipeg 12C
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Excel Format
. Excel ( : X Y) ,

ID , this tool creates point features in the GIS
environment. It is particularly useful for importing survey data, pump station locations, or customer
demand nodes into the GISpipe system, allowing for easy mtiegr of nonspatial data into a
spatiallyaware model.

12-8. Excel X Y
cedure Sectior9.2.1
e R BT SRR R L
—4 Convert Excel File To ShapeFile — O x
Open Excel File X-Coordinate 2738336 & Y-Coordinate -3285683 695 R
-AERIAL DTM
OK Cancel

12-8:

DEM .
ts pressure calculations,
head loss, and flow dynamics throughout the networkis tool ensures that every element in the

model reflects realistic terrain influences, improving the fidelity of s and design
evaluatons.
DEM
C )
12-9.

GISpipeg 121
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Set Elevation b4

Pipe Depthim} 1
[ | only Selected Nodes

12-9:

OpensStreetMap Other GIS

, ding in estimating water demand,
planning service coverage, or evaluating the impact of infrastructure placement. The buildings are
downloaded asvector polygons and can be used for further spatial analysis, such as proximity to
pipelines, population density mapping, or identifying hadgmand zones.

). 3D
on their heights, see  12-10.

L AR QIIC &0 - saezwl =11 eoodiez [0 a

12-10: 3D

. distribution modelling
to allocate population, demand, or land use data to the nearest supply point. This spatial partitioning
supports network optimization, balancing demand, and locating new infrastructure more effectively.
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( ) | . : 12-11.

R-aAaaile 0-

12-11:

9.2.1

(DEM)

, ff. This
tool is useful fointegrating surface hydrology with piped infrastructure, assessing flood risk, designing
stormwater systems, or planning sustainable drainage. The output helps visualize how natural terrain
influences water movement, supporting comprehensive water resonragagement.

DEM :
(1~9)
12-12.
Select X
Accuracy
1 -
L0k || cance
12-12:

GISpipeg 123
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T[ 1 - ( ’ )
T 9= ( ; )
1‘[ -
T[ - ’
ﬂ -
1‘[ -
d reflected in the output.
(7-9)
(: )
). (1-3) faster and is suitable for quick assessments or
large regional models where detail is less important.
( : ) :
Streams in 12-13 12-14.

20 | 3D

R-Waaaileo -
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2D | 3D

R-TQaQile 9-
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13

:Help
131. : 131.

File Edit  Water Distribution Network Model Storm Water Management Model Surface Runoff Model

ER"NOR 1 2 =2 B & M

Abcut Home Manual Tutorial Change Remowe Request

Tools Help

Maowve Academic
Page Email Email foruse Computer Code
=2

131:

131

B ,

About

fat (
Home
Page

® PDF Format

Manual

*

Tutorial

&=

Change
Email

=3

Remaowve
Email

£

Request
for use

b

Maowve
Computer

04
Academic
Code

GISpipeg 12€
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14
- help@aqispipe.com
. gispipe.com

15

Rossman, L.A. and U.S. Environmental Protection Agency (EFPZONET 2.2
EPA/600/R20/133. Available at: https://www.epa.gov/wataesearch/epanet (Accessed: 1 2025
7).

U.S. Environmental Protection Agency (USEPA) (ZB@2)n Water ManagemenModel (SWMM)
User's Manual Version 5.2 EPA/600/R2/195. Available at: https://www.epa.gov/water
research/stormwater-managememnmodelswmm (Accessed: 1 20257 ).
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Category

GISpipe Project &
Simulation

Vector formats

Raster & Grid
formats

CAD Formats

Raster Compression
Format

Image formats

3D& Terrain
formats
Other

formats

GISpipe Project File
EPANET Input File

SWMM Input File

EPANET Network File

ESRI Shapefile

Maplinfo Interchange Format
Arc/Info ExportFormat
MicroStation Format
Geographic Markup Language
Google Earth Format

GPS Exchange Format
OpenStreetMap Format
Maplinfo Native Format
Digital Line Graph

Census 2000 TIGER/Line
Vector Product Format (VPF)
Arc/Info ASCII Grid

Golden Software Grid

IHO 57 ENC

Arc/Info Binary Grid

Binary Terrain Grid

Digital Terrain Elevation Data
Arc/Info Float Grid

SDTS Vector Profile

Digital Elevation Model

FME Feature Store
AutoCAD Drawing

AutoCAD DWG R2000

Enhanced Compressed Wavelet

ERDASnagine Format
Windows Bitmap

Portable Network Graphics
Pictometry Oblique Image
Tagged Image File Format
JPEG 2000

ERDAS Imagine Raw
SDTS DEM

Digital Terrain Elevation Data (DTED)

GISpipe

Extension

*.pgp

*.inp

*.inp

*.net

*.shp

* mif

*.e00

*.dgn

*gml

* kml

*.gpx
*.0sm

*.tab

*.dlg

*rtl

* Ifz, *.pft, *.tff
*.asc, *.agr
*.grd

*.000

* adf

* bt

*.dt0, *.dtl, *.dt2
* flt

*.ddf

*.dem

* ffs

* dxf

*.dwg
*.ecw
*.img
*.bmp
*.png

*.jpg, *.jpeg
* tif, * tiff

*jp2, *.j2Kk, *.jpf, *.jpX, *.jpc, *.j2C

* raw
* ddf
* dt0, *.dtl, *.dt2

Standard Tessellation Language (3D CA *.stl

GISpipeg
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CFS, GPM, AFD MGD flow units

flow units

metre S| Metric

mg/L ug/L

(see Flow units)
inch

foot

percent

foot

flow units/ (psi}?
kilowatt-hr

CFS (cubic feet/sec)
GPM (gal/min)
MGD(M gal/day)
IMGD (Imperial MGD)
AFD (acrdeet/day)
dimensionless

foot

foot

dimensionless
horsepower

psi

1s-order 1/day
O-order mass/L/day
1st-order/day(ft)
DarcyWeisbachl0O3foot

Otherwise dimensionless

mass/min
feet/sec
cubic feet
hour

GISpipe

S| Metric
mg/L ug/L
(see Flow units)
millimetre
metre
percent
metre
flow units/ (metre)?
kilowatt-hr
LPS (litre/sec)
LPM (litre/min)
MLD (M litre/day)
CMH (cubic metre/hr)
CMD(cumetre/day)
dimensionless
metre
metre
dimensionless
kilowatt
metre
1s-order 1/day

O-order mass/L/day
1st-order/day(metre)

DarcyWeisbach millimetre
Otherwise dimensionless

mass/min
metre/sec
cubic metre
hour

GISpipeg
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C
(EPSG)
GISpipe ,
(CRS) : . EPSG
(IOGP) onal Association of Oil &

Gas Producers (IOGP).

EPSG(European Petroleum Survey Group) :
GISpipe GlISpipe. :EPSG
EPSG ;
T al LAt SNI ¢ Svornddide
https://epsg.io
1 SpatialReference.org
rence systems
https://spatialreference.org/
1 10GP GeoRepository EPSG
https://epsg.org/home.html

Ci1

WGS84 Hartebeesthoek94(HB94)
. Gauss 2

Hartebeesthoek94; Lo
EPSG
HB94 / LolE 15E EPSG:204t ,
HB94 / Lol7 17E EPSG:204
HB94 / Lol¢ 19E EPSG:204: / ( )
HB94 / Lo21 21E EPSG:204! /
HB94 / Lo23 23E EPSG:205! :
HB94 / Lo2E 25%E EPSG:205;
HB94 / Lo27 27TE EPSG:205; : :
HB94 / Lo2¢ 29E EPSG:205: , KZN ( )
HB94 / Lo31 31E EPSG:205-
HB94 / Lo33 33E EPSG:205! ,

EPSG nal projection like UTM ( ).

UTM 6
(UTM)
EPSG
33S EPSG:3273 , eSwatini
35S EPSG:3273 ~  (  UTMm)
36S EPSG:3273

GISpipeg 131


https://epsg.io/
https://spatialreference.org/
https://epsg.org/home.html

EPSG
1 EPSG
1
1 , ,
EPSG:32735)

c.2
Korean 2000(Korea 2000

Korean 2000 /

Korea 2000 /
Korea 2000 /

Korea 2000 /

Korea 2000 /
. EPSG:5179(

UTM
EPSG

52N EPSG:3265
S5IN EPSG:3265
53N EPSG:3265

 UTM

/

127E
125

129E

131E

)

Korean 2000

EPSG

1 Korea 2000 GRS80

T (EPSG:4301)

1 GlISpipe
CRS

c.3 « 7 )

GPS

EPSG

EPSG:5179
EPSG:5180

EPSG:5181

EPSG:5182

.work.

GNSS

( :EPSG:5179

GISpipe

( : EPSG:2053

EPSG
EPSG:4326).

GISpipeg
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EPSG
WGS 84 EPSG:432!
Hartebeesthoek94 EPSG:414:
Korea 2000 EPSG:416. GRS80

EPSG:430: 2000

: GPS,
CRS (HB94,
CRS

GISpipe

GISpipeg
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ID (EPANET )
101
An was the
110 for of the not any

Oneor more were in the
200 be de-
200

201 EPANET .INP

202
203
204
205
206
An is made to a

controls.
208

209
210 wasmadeto an . This

211
212

213 (
214 255 .

215 ID
216

217

A is to a or

219

is illegally connected to another valve. PRV

220 , PSV
, PSV PRV
221

223
224
225

GISpipe

backto atankor

of the will

. Oncea pipe is assigneda

207 with the Editor,its be changedy simpleor

for

*.INP

. APRVPSVor FCV

GISpipeg
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ID (EPANET )

No pump or was for a . Apump must be
226 ID

227

230 X

233

302 EPANET
303 . : Error 302.
304 ) : Error 302.
308

309

GISpipeg 13t
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E
EPANET
GISpipe ( c)
(EPSG) GISpipe EPSG (e.g., 32735 for UTM Zon
35S).
, m¥hr or CMH.
( )
( )
, . GISpipe
EPANET EPANET
. (e.g., CMH, LP¢
flow units GPM). GISpipe flow units
GISpipe
( : )
( 1 1 ) 1 1
, , GIS
GISpipe EPSG /
, metre(mwWC)
psi
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GlISpipe

GISpipe

(

HazenWilliams C

PRV, PSV, FCV

metre(m/s)

GISpipe

(
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