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System-Wide Joint-Dynamic-Response Approach to Water Quality Evaluation in Distribution Networks with Multiple Service Reservoirs and Pumps
SUPPLEMENTARY DATA
Table A1 Nodal demands and daily demand pattern
	Nodes
	Elevations
(m)
	Demands
(L/s)
	Nodes
	Elevations
(m)
	Demands
(L/s)
	Time of day
	Average-day
demand factor

	1
	6.096
	31.54510
	11
	36.58
	25.23608
	00:00-03:00
	0.7

	2
	15.24
	12.61804
	12
	15.24
	31.54510
	03:00-06:00
	0.6

	3
	15.24
	12.61804
	13
	15.24
	31.54510
	06:00-09:00
	1.2

	4
	24.38
	37.85412
	14
	15.24
	31.54510
	09:00-12:00
	1.3

	5
	24.38
	37.85412
	15
	15.24
	31.54510
	12:00-15:00
	1.2

	6
	24.38
	37.85412
	16
	36.58
	25.23608
	15:00-18:00
	1.1

	7
	24.38
	37.85412
	17
	36.58
	63.09020
	18:00-21:00
	1.0

	8
	24.38
	25.23608
	18
	15.24
	31.54510
	21:00-24:00
	0.9

	9
	36.58
	25.23608
	19
	15.24
	63.09020
	
	

	10
	36.58
	25.23608
	
	
	
	
	




Table A2 Cost breakdown for selected optimal solutions of the Anytown network
	
	Cost components ($106)
	Total deficit in
residual heads (m)

	Solutions
	Pipes
	Energy
	Tanks
	Total
	

	Vamvakeridou-Lyroudia et al. (2005)a
	3.78
	6.15
	0.61
	10.54
	1.46

	Murphy et al. (1994)
	4.51
	5.97
	0.86
	11.34
	0.00

	Walters et al. (1999)
	4.26
	6.04
	0.74
	11.04
	0.00

	Walters et al. (1999)
	4.10
	5.90
	0.90
	10.90
	0.00

	Vamvakeridou-Lyroudia et al. (2005)
	3.89
	6.15
	0.61
	10.63
	0.00

	Prasad (2010)
	3.58
	6.24
	0.78
	10.59
	0.00

	Solution 2 (Siew et al. 2016)
	3.68
	6.22
	0.51
	10.41
	0.00

	Solution 1 (Siew et al. 2016)
	3.68
	6.12
	0.51
	10.31
	0.00

	aThis solution is infeasible due to residual head deficits of 0.78 m at node 5 and 0.68 m at node 11. 




Table A3 Properties of the new tanks of the solutions investigated
	Properties
	Siew et al. (2016)
	Prasad (2010)
	Walters et al. (1999)

	
	Solution 1
	Solution 2
	Tank 150N
	Tank 170N
	Tank 5N
	Tank 12N

	Maximum operating water level (m) 
	72.98
	72.98
	74.34
	72.02
	aU
	U

	Minimum operating water level (m)
	67.18
	66.56
	69.93
	67.33
	U
	U

	Top level (m)
	74.31
	74.31
	75.56
	72.93
	U
	U

	Elevation (m)
	60.96
	60.96
	63.40
	63.70
	51.51
	72.24

	Diameter (m)
	18.67
	18.67
	14.51
	12.06
	U
	U

	Tank location node
	7
	6
	16
	9
	5
	12

	Emergency storage fraction 
	0.45
	0.5
	U
	U
	0.57
	0.29

	 aU denotes unavailable or unclear 




Table A4 Details of the new and rehabilitated pipes of the solutions investigated
	
	Solution 1
	Solution 2
	Prasad (2010)
	Walters et al. (1999)

	
	Pipe
ID
	Diameter
(m)
	Pipe
ID
	Diameter
(m)
	Pipe
ID
	Diameter
(m)
	Pipe
ID
	Diameter
(m)
	Pipe
ID
	Diameter
(m)

	Parallel pipes
	1
	0.3556
	2
	0.6096
	2 
	0.3556
	1
	0.7620
	26
	0.5080

	
	2
	0.6096
	14
	0.2032
	20
	0.4572
	2
	0.6096
	33
	0.2032

	
	20
	0.4064
	17
	0.2032
	24
	0.2540
	20
	0.5080
	36
	0.3048

	
	23
	0.3556
	20
	0.6096
	26
	0.5080
	21
	0.3048
	39
	0.2540

	
	26
	0.6096
	26
	0.6096
	40
	0.1524
	23
	0.4064
	40
	0.4572

	Pipe cleaning/ 
lining
	40
	0.3048
	3
	0.4064
	40
	0.3048
	3
	0.4064
	27
	0.2032

	New pipes
	10
	0.3556
	10
	0.1524
	10
	0.3048
	10
	0.3048
	
	

	
	13
	0.1524
	13
	0.2540
	13
	0.1524
	13
	0.2540
	
	

	
	14
	0.1524
	14
	0.2032
	14
	0.2032
	14
	0.2032
	
	

	
	15
	0.2540
	15
	0.4572
	15
	0.2540
	15
	0.1524
	
	

	
	16
	0.3556
	16
	0.2032
	16
	0.3048
	16
	0.3556
	
	

	
	25
	0.1524
	25
	0.2032
	25
	0.1524
	25
	0.1524
	
	

	
	Riser 7a
	0.4064
	Riser 6
	0.3048
	Riser 9
	0.2035
	Riser 5
	0.4572
	
	

	
	
	
	
	
	Riser 16
	0.3556
	Riser 12
	0.2540
	
	

	aRisers 5, 6, 7, 9, 12 and 16 are the pipes that connect the new tanks to nodes 5, 6, 7, 9, 12 and 16, respectively.
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