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Appendix C: 				Tables with parameter values 


The water use per capita estimates were calculated for income grouping, sourcing type, and intermittency. Values were established as per Table S2 below, based on four studies:
The analysis of [1] of 408 metered residents for four years supplied by GWCL within GAMA divided by three intermittency levels, continuous, 80%, and 44% periodic availability, plus three income classes defined by infrastructure living conditions. Average water use found in the study ranged between 43 to 183 litres/capita/day with variation due to income levels and intermittency of water supply. The effect in water use due to poor intermittent supply was a 35%, 40%, and 46% decrease over continuous supply for low, medium, and high incomes, respectively.
The analysis by [2] of 276 households within GAMA showing average water use of 151 litres/capita/day for households paying fixed public rates versus 32 litres/capita/day for those paying 10-15 times higher private rates. Values were derived from expenditures and measured bucket consumption and communities generally had continuous to good intermittent supply. 
The analysis by [3] of 380 GWCL water access residents from 2008-2012 in the rural Koforidua community supplied by a small town pipe system. Water supply was transformed from under-pressured intermittent to continuous supply following improvement works in 2010. The effect of having an intermittent supply was a 40% and 31% decrease in piped water use over continuous supply for medium and low income users, from 77 to 53 litres/capita/day and from 56 to 34 litres/capita/day, respectively.
The analysis by [4] based on 102 household survey data finding an average of 35 litres/capita/day consumed. The households mostly sourced their water from non-GWCL suppliers due to intermittent pipe access under private rates. 



[bookmark: _Hlk518913181]Table S2. Water consumption in litres per capita per day by income, sourcing condition and source type.
	Sourcing condition 
	Source type
	Low income
	Medium income
	High income

	Continuous Piped Water Access
	Piped water source
	66
	90
	138

	Good intermittent Piped Water Access (80%+ time available)
	Piped water source
	56
	83
	110

	
	Secondary source
	0
	0
	28

	Poor intermittent Piped Water Access (<50% time available)
	Piped water source
	43
	54
	75

	
	Secondary source
	0
	0
	15

	No Piped Water Access / decentralised source
	Secondary decentralised source
	32
	53
	53


Source of data: [1–4].
1. Abraham, E.M. Planning Urban Water – Dependent Livelihood Opportunities for the Poor in Accra , Ghana; International Water Management Institute: Accra, Ghana, 2007
2. [bookmark: OLE_LINK4][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Lamptey, F. Determination of domestic water consumption pattern in Accra.MSc. Thesis, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana, 5 July 2010.
3. [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Banafo, K.S. Water Consumption and Its Variations in Koforidua.MSc. Thesis, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana, 16 December 2013.
4. [bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: _GoBack]World Bank Group et al., 2013. Final Report on field assessment of selected LIUCs, Washington DC. Available online: http://pubdocs.worldbank.org/en/982761444247673180/pdf/2013-06-13-Final-Community-Profiles.pdf (Accessed on 11 January 2016)

[bookmark: _Hlk518913214]Table S3. Proportion of population with central pipe access in rationed areas and with continuous supply and final % of central water distribution per district.
	District
	Total Population
	pop. in area 2+ days of rationing
	pop. with continuous supply
	Rationing days in rationed areas 
	Population in rationed area
	Population in non-rationed area
	Proportional distribution of central water supply

	ACCRA_METROPOLITAN
	1665086
	0.26
	0.74
	0.55
	430034
	1224434
	0.66

	ADENTA
	78215
	0.96
	0.04
	0.41
	37240
	1480
	0.01

	AKWAPIM_SOUTH
	37501
	0.00
	0.00
	0.00
	0
	0
	0.00

	ASHAIMAN
	108422
	0.48
	0.52
	0.50
	43320
	46409
	0.03

	AWUTU_SENYA_EAST
	190972
	0.00
	1.00
	0.00
	0
	347
	0.00

	GA_CENTRAL
	117220
	0.95
	0.05
	0.38
	86918
	4379
	0.03

	GA_EAST
	147742
	0.60
	0.40
	0.57
	43620
	29231
	0.02

	GA_SOUTH
	411377
	0.43
	0.57
	0.46
	45923
	60031
	0.04

	GA_WEST
	219788
	0.48
	0.52
	0.45
	8027
	8743
	0.01

	KPONE_KATAMANSO
	109864
	0.88
	0.12
	0.46
	27411
	3884
	0.01

	LA_DADE_KOTOPON
	183528
	0.46
	0.54
	0.54
	83611
	99905
	0.06

	LA_NKWANTANANG_MADINA
	111926
	0.83
	0.17
	0.31
	23056
	4735
	0.01

	LEDZOKUKU_KROWOR
	227932
	0.97
	0.03
	0.44
	221426
	5943
	0.06

	NSAWAM_ADOAGYIRI
	86000
	0.00
	0.00
	0.00
	0
	0
	0.00

	TEMA_METROPOLITAN
	292773
	1.00
	0.00
	0.44
	238811
	0
	0.06





[bookmark: _Hlk518913223]Table S4. Proportion of wastewater discharged onto local soils into open drains , and into sewage pipes 
	District
	Into environment
	into open drains
	into sewage pipes

	ACCRA_METROPOLITAN
	0.65
	0.27
	0.08

	ADENTAN
	0.84
	0.08
	0.08

	AKWAPIM_SOUTH
	0.93
	0.05
	0.02

	ASHAIMAN
	0.80
	0.17
	0.03

	AWUTU_SENYA_EAST
	0.95
	0.02
	0.03

	GA_CENTRAL
	0.88
	0.07
	0.05

	GA_EAST
	0.78
	0.10
	0.12

	GA_SOUTH
	0.88
	0.07
	0.05

	GA_WEST
	0.85
	0.10
	0.05

	KPONE_KATAMANSO
	0.85
	0.07
	0.08

	LA_DADE_KOTOPON
	0.58
	0.30
	0.12

	LA_NKWANTANANG_MADINA
	0.80
	0.11
	0.09

	LEDZOKUKU_KROWOR
	0.77
	0.17
	0.06

	NSAWAM_ADOAGYIRI
	0.89
	0.09
	0.01

	TEMA_METROPOLITAN
	0.47
	0.14
	0.40



[bookmark: _Hlk518913248]Table S5. Population proportion parameter values  for use of toilet types and defaecation practices
	AREA
	No facilities/open defeacation
	W.C.
	Pit Latrine
	Kumasi VIP
	Bucket/Pan
	Public Toilets

	ACCRA_METROPOLITAN
	0.03
	0.33
	0.04
	0.14
	0.04
	0.42

	ADENTAN
	0.24
	0.32
	0.13
	0.15
	0.00
	0.16

	AKWAPIM_SOUTH
	0.09
	0.09
	0.24
	0.16
	0.01
	0.41

	ASHAIMAN
	0.04
	0.12
	0.03
	0.18
	0.00
	0.64

	AWUTU_SENYA_EAST
	0.16
	0.09
	0.23
	0.12
	0.01
	0.40

	GA_CENTRAL
	0.05
	0.27
	0.40
	0.21
	0.00
	0.06

	GA_EAST
	0.08
	0.43
	0.23
	0.12
	0.00
	0.14

	GA_SOUTH
	0.14
	0.27
	0.24
	0.13
	0.00
	0.22

	GA_WEST
	0.07
	0.30
	0.29
	0.23
	0.00
	0.12

	KPONE_KATAMANSO
	0.25
	0.26
	0.08
	0.14
	0.00
	0.27

	LA_DADE_KOTOPON
	0.05
	0.43
	0.02
	0.05
	0.02
	0.44

	LA_NKWANTANANG_MADINA
	0.07
	0.39
	0.13
	0.23
	0.00
	0.17

	LEDZOKUKU_KROWOR
	0.08
	0.26
	0.05
	0.19
	0.04
	0.38

	NSAWAM_ADOAGYIRI
	0.04
	0.18
	0.10
	0.17
	0.01
	0.51

	TEMA_METROPOLITAN
	0.10
	0.53
	0.02
	0.04
	0.00
	0.31




[bookmark: _Hlk518913260]Table S6. Toilet use proportions in GAMA districts as per the 2010 population census.
	GAMA District
	No facilities
	W.C.
	Pit Latrine
	Kumasi VIP
	Bucket/Pan
	Public Toilet
	Other
	Improved toilet access

	ACCRA_METROPOLITAN
	2.5%
	33.0%
	4.3%
	13.8%
	4.0%
	41.9%
	0.5%
	88.7%

	ADENTAN
	23.5%
	32.2%
	12.7%
	14.7%
	0.3%
	16.4%
	0.2%
	63.3%

	AKWAPIM_SOUTH
	8.8%
	9.5%
	24.2%
	15.8%
	0.7%
	40.6%
	0.4%
	65.9%

	ASHAIMAN
	4.0%
	11.7%
	2.7%
	17.5%
	0.3%
	63.5%
	0.3%
	92.7%

	AWUTU_SENYA_EAST
	15.4%
	9.2%
	23.1%
	11.8%
	0.5%
	39.5%
	0.5%
	60.5%

	GA_CENTRAL
	4.9%
	27.4%
	40.3%
	20.8%
	0.2%
	6.1%
	0.4%
	54.2%

	GA_EAST
	7.3%
	42.6%
	22.7%
	12.2%
	0.2%
	14.3%
	0.6%
	69.1%

	GA_SOUTH
	13.5%
	26.6%
	24.0%
	13.2%
	0.2%
	22.0%
	0.6%
	61.8%

	GA_WEST
	6.2%
	29.7%
	28.9%
	22.6%
	0.1%
	11.9%
	0.6%
	64.2%

	KPONE_KATAMANSO
	23.9%
	26.1%
	7.5%
	14.4%
	0.2%
	27.1%
	0.8%
	67.6%

	LA_DADE_KOTOPON
	4.0%
	42.5%
	1.5%
	4.5%
	2.3%
	44.4%
	0.7%
	91.4%

	LA_NKWANTANANG_MADINA
	6.7%
	38.8%
	13.2%
	23.4%
	0.1%
	17.2%
	0.7%
	79.4%

	LEDZOKUKU_KROWOR
	7.8%
	25.7%
	5.1%
	19.1%
	3.7%
	38.0%
	0.6%
	82.9%

	NSAWAM_ADOAGYIRI
	3.6%
	17.7%
	9.8%
	17.0%
	0.7%
	51.1%
	0.2%
	85.8%

	TEMA_METROPOLITAN
	9.5%
	53.1%
	2.1%
	3.5%
	0.2%
	30.8%
	0.9%
	87.4%

	
	
	
	
	
	
	
	
	

	GAMA
	6.0%
	32.0%
	10.0%
	14.0%
	2.0%
	35.0%
	1.0%
	80.7%


Source of data: (Ghana Statistical Service 2014b-o).

Table S7. Parameters established for the material flow analysis.
	Parameter
	Parameters description
	Details section

	
	Source water treatment plant efficiency
	(2.3.1)

	
	Pipe loss parameter
	(2.3.2)

	
	Spatial distribution parameter with proportion of supply per area 
	(supplementary materials c)

	
	Water consumption in litres per capita by socio-economic group 
	(2.3.3)

	
	Local water losses at household site
	(2.3.3)

	
	Proportion of distributed water used by non-domestic users by sector  
	(2.3.3)

	
	Local water losses at non-domestic sites by sector 
	(2.3.3)

	
	Amount of water sourced per company in sector 
	(2.3.3)

	
	Litres per day per person of urine excreted for 15+ and 0-14 year age groups  
	(2.3.4) (supplementary materials A)

	
	Kilograms per day per person of faeces excreted for 15+ and 0-14 year age groups 
	(2.3.4) (supplementary materials A)

	


	Proportion of wastewater discharged onto local soils , into open drains , and into sewage pipes 
	(2.3.5) (supplementary materials c)

	




	Population proportion practicing open defaecation , using pan and bucket latrines private w.c. , pit latrines , and public toilets 
	(2.3.5) (supplementary materials c)

	
	Sub-soil leakage from privately used septic tanks and pit latrines 
	(2.3.5)

	
	Sub-soil leakage from publicly used septic tanks and pit latrines
	(2.3.5)

	
	Proportion of wastewater treated in sewage plants
	(2.3.6) (3.6)

	
	Proportion of human excreta treated in sewage plants
	(2.3.6) (3.6)

	
	Sewage treatment plant operational efficiency by technology 
	(2.3.6) (3.6)
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