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ABBREVIATIONS

AC advisory committee

AOM NUWA accounts operating manual

! inch = 25.4 mm

B/C benefit cost ratio -

BHN basic himan needs

BM Dar es Salaam branch marager of NUWA
BS British standard = ‘
CCM Chama Cha Mapinduzi (revolutionary party)
CIpP cast iron pipe

cu.m cubic meters

d day '

DI ductile iron pipe

DIP ductile iton pipeé

DF director of finance

DG director general .

DE “distribution engineer of NUWA

DPS data processing section

DSM Dar es Salaam -

DSMB  Dar es Salaam branch of NUWA

D1C. Technical Colleges in Dar es Salaam

F.C foreign currency portion

EL " elevation

FIRR financial intenat rate of return
"ER.P. fibered-glass reinforced pipe

ft foot = 30.5 cm
FTC. - full technician certificate
gatlon British gallon = 4.546 liters
GbP gross domestic product
GP galvanized steel pipe
gpm gallops per minate
~ ha hectare = 10,000:m?
HP or hp horse power = 0.746 kw
HQ headquarters
hr hour ' :
IDA International Development Assocmnon
DM Institute of Development Management :
IDWSS  Internaiional Drinking Water Supply and Sanitation Decade
IMF International Monetary Fund '
IRR internal rate of return o
1SO International Standards Orgamzation
JICA Japan International Cooperation Agency
ITY Jackson Turbidity Unit
km? square kilometer
KW or kw kilowatt =~ -
L.C. local currency portion
led liter per capita per day
Ipcd liter per capita per day
l.s. _lump sum
m meter
min minute

m? sguare meters
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m? “cubic meteérs

ME mechanical engineer of NUWA
mg/t milligrams per liter

mgd million gallons per day = 4,546 m3 per day
MLD - million liters per day

mm milimeter

MNF minitum night flow

MB megabyte

MOW | Ministry of Water

na.;  notavailable

No. number

NPV net present valug

NUWA  National Urban Water Authonty

NSTI Nyengezi-Social Training Centre : '

NVTC  National Vocational Training Centre; Ministry of Labour & Manpower Development
OECD - Organization for Economic Cooperation and Development

PE. . plant engineer of NUWA
PGS "parast’atal general scale” pay scale
POS “parastatal operat:onal scale" pay scale
PRS = "parastatal rare scale” pay scale
PSCP pre-sttessed concrete plpe

" PSS “parastatal special scale pay scale

PVC- - poly-vinyl chioride pipe _
"RWSD  Rural Water Suppiy Department
s second
SAP Structural AdJustment Programme
SCOPO  Standing Committee of Parastatal Organization
SIDA Swedish International Development Agency

SP steel pipe ,
© sq.km square kilometers
sq.m ‘square meters R
TAC - Tanzanian Audit Corporatzon
TANESCOQ Tanzania Electric Supply Company Limited
TBS - Tanzania Bureau of Standards
TF Task Force :

T.Shs. Tanzanian Shlllmgs (U $.$1=T.Shs.200 at November, 1990)
UWASA  Urban Water Supply Act

WHO World Health Organization

WRI Water Resources Instatute Ministry of Water Energy and Minerals
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A. APPENDIX TO CHAPTER 2
1 WATER DEMAND"*
1.1 GENERAL

Gteater DSM encbmpasses an area of 1393 sq. km., with a population of 1,360,850 (Pre]im'inary
Census 1988) DSM is divided into 3 adm1mstrat1ve districts , viz., Kinondoni, Ilala and Temeke.
Each of the dlstrlets is further sub—dlvtded into wards. Water supply in DSM is largely handled by the
National Urban Water Authority (NUWA), with the DSM Rural Water Supply Department (RWSD)
handlmg outlymg, rurai areas within the Greater DSM' region.

NUWA has cIassified DSM into 5 sub-branches. The Kinondoni administrative district is divided into
Kawe, Kmondom and Magomem sub-hranches while Hala and Temeke sub -branches conform to their
namesake administrative districts. ‘

Water siippiy for most.:of the denser popuiated areas of DSM is managed by the NUWA through -
distribution network suppl;ed from. reservon:s at the University of DSM; Ktmara and Mtoni. Inthe
northern region, along the Bagamayo road transmission mains convey water treated at the Lower Ruvu
Water Treatment Plant to the Umversuy Reservoir. In'the western reglon along the Morogoro Road a
transmission main conveys water treated at the Upper Ruvu Water Treatment Plant to the Kimara
Reservoir. In the southern reglon a small amount of water is treated at the Mtoni Treatment Plant and
pumped info the distribution network. . ) ‘

Some wards in the northem and western regions are served, in part, by pipelines tapped from these two
transmissions. Apart from these, out!ymg wards in the northern, western and southern reg:ons are also
served by a system of shallow wells,’ under the administration of the RWSD.

Table A.1.1 gives pertment mt‘ermatlon about districts ancl wards of DSM area, populauon and popu-
Jation density. It also gives an idea about which of the three sources supphes water to the ward - 1) the
“NUWA _dlstubutlon syst_em from the three reservoirs at Kimara, University & Mitoni, 2) the Lower and
Up’per Ruvu Trensmissieﬁ' Mainé aieng' Bagamayo and Morogoro roads, respectively and 3) shallow
wells, under tlle"admi_his'ttatien of RWSD. | '

e n Ak e 1 i s s i e o

ok The contents of this sectlon are summanzed in section 2.3, Main Repont They are also used for
"network analysas section 5.2, Appendlx C. _
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The prime coricern of this study is with the distribution system under NUWA administration. Figure
A.1.1 gives an idea of the areas in DSM that come within the purview of this system and those that fall

outside.

“Water demand on the system can be divided into its component parts, viz., domestic demand and other
demands, e.g.industrial, commercial and institutional. These component parts ate evaluated individual-

ly.

" TABLE A.1.1 GENERAL INFORMATION ABOUT WARDS
IN GREATER DAR ES SALAAM (1988)

Sr. Ward ‘Type  Aren, Population =~ Population ~Numberof Sourceof

No. _ : sq.km. (1988) Density . of House- Water
o : . holds Supply
- JLALA SUB-BRANCH = _ : : S
101 Ukonga M 47.2 45,203 258 10,127 # _
102 Pugun R 51.8 6,226 120 1,178 # T R
103 Msongela R 18.3 13,351 730 3,058 - R
104 Tabata U 5.5 18,465 - 3,357 3,780 #
105 Kinyerezi R 17.4 3,048 175 730 # R
106 Ilala U 2.2 35,048 15,931 .8,241 #
107 Mchikichini U . 1.1 15,040 13,673 3,372 #
108 Vingunguti U 49.3 33,690 683 8,731 #
109 Kipawa U - 8.8 36,910 4,194 . 9,282 #
110 Buguruni U .35 48,247 13,785 13,198 = #
111 Kariakoo U 0.4 12,569 - 31,423 2,499 “#
- 112 Jangwani u 0.9 15,320 17,022 2,908 #
113 Gerezani U 0.9 7,487 8,319 1,557 #
114 Kisutu -y 0.4 8,358 20,895 1,699 #
115 Mchafukoge U 0.5 8,547 17,094 1,604 #
116 Upanga Bast U ‘1.2 - 9,807 8,173 752 #
117 Upanga West U 1.5 11,020 7,347 1,633 . # .
118 Kivukoni u 2.1 5,372 2,558 781 #
SUB-TOTAL - 213.0 . 333,708 1,567 75,130
TEMEKE SUB-BRANCH : AT , _
201 Kigamboni M 33.8 26,078 VA . 6,197 - # "R
202 Vijibweni R 12.4 2,557 206 520 # R
203 Kibada R 14.2 3,003 211 : 752 R
204 Kisarawe 11 R 49.6 2,821 - 57 . - 697 R
205 Somangir’a R 938.9 6,730 68 1,596 R
206 Kimbijt ‘R - 1996 6,465 S 32 . 1,457 - ... R
207 Mbagala M 24.3 40,866 1,682 9,539 # R
208 Chamazi R 66.5 = 5452 ©82 o n26e1 R
209 Yombo Vitnka R 3.1 13,408 1,024 . 2,876 # R
210 Charambe - = M 6.9 18,624 ° 2,699 3,974 R
.. 211 Toangoma -R 37.4 6,652 . 178 1,553 . .. - R.
- 212 Miburani 19) 44.2- 72,892 1,649 16,793 - #
213 Temeke 14 U 44.2 91,144 2,062 222010 0 F
214 Mtoni 8] 2.6 - 39,417 . 15,160 9,745 #
215 Keko - 1] 43.9 42,868 976 10,493 #
216 Kurasini u 48.2 26,776 556 5,781 #
SUB-TOTAL 739.8 - 405,753 548 95,505 -

Note: Type U = Urban, R = Rural, M = Mixed - e
Source of Water Supply # = NUWA distribution system,
T = NUWA feedér mains, R = Rural Water Supply Department
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TABLE A.1,1 CONTINUED

Sr. Ward Typé, ' Atea, Population Population Number of  Source of
No. sq. k. (1988) Density = of House- | Water
. . : ~holds " Supply -

KINONDONI sub-branch _ o
301 Msasani U 152 51,203 - 3,375 10,839

#

302 Kinondoni U 3.3 42,387 12,845 9,526 ¢
303 Mwananyamala U 3.5 72,508 20,717 - 16,943 ¥
SUR-TOTAL 22.0 166,188 7,554 37,308

KAWE sub-branch . S Ce . : s
401 Goba R 54.4 4,753 87 1,186 T
402 Kawe U 27.4 44,085 . 1,609 10,527 # T -
403 Kunduchi R 75.8 22,743 "300 - 5.452 ¢ T
404 Mbweni R 22.6 2,159 96 551 T
405 Bunju R 83.0 19,977 120 2,493 T
SUB-TOTAL 263.2 83,717 318 20,209
MAGOMENT sub-branch S ' .

501 Magomeni U 8.3 16,944 2,041 4,361
502 Makurumla U 2.2 53,091 24,541 12,987  #
503 Ndugumbi - U 11 32,736 29760 7,933 #
504 Tandale U 4.1 58,413 14,247 13,380 #
© 505 Mzumuni U 0.9 23,985 - 26,650 5807 . #
506 Kigogo - U 1.2 21,222 - 17,685 4,603 #
507 Mabibo U 2.1 45,963 21,887 10,761 ¥
508 Manzese U 3.8 54,499 14,342 12,834 #

509 Ubungo U 18.9 46,980 2,48 - 9521 #
510 Kibamnba R 112.1 16,750 149 © 3,875 T
SUB-TOTAL 1547 371,484 2,401 86,152
TOTAL 1,393 1,360,850 977 314,3(_)4

Note: .Type'U = Urban, R = Rural, M = Mixed
Source of Water Supply # = NUWA distribution system,
T = NUWA feeder mains, R = Rural Water Supply Department
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1.2 DOMESTIC WATER CONSUMPTION
1.2.1 PER CAPITA CONSUMPTION

The social structure in DSM, as in many Third World cities, gives rise to a water consumption pattern
that lends itself to division roughly based on the socio-economic status of the residents. Consequently,
three types of water supply service fevels exist in DSM. These are based on the availability of water
connection on the premises of the consumer and the number and location 'o'f'taps in the premises.

(1) House connection - in this type, the household has available within the housing unit numerous

- taps, viz. bathroom toilet, kitchen, etc. This type of connection exerts the méaximum water

- demand on a per caplta basis, and this is due to the ready availability of taps at convenient locatlons‘
. within the house ' '

(2) Yard connection - in this type, the household has only one (or two) taps within the premises,
usually in the yard at the back of the house, from which water is taken by buckets and contamers to
- other parts of the house. ‘Water demand in'such households are usually less than where house con-
s nectlons exist, because of the extra effort required in conveying water from the yard to the point of
: .consumptlon :

(3) No connection - as the name implies, there is no water connection within the house and residents

have to go nearby water kiosks, or standpipes or to other people's houses to fetch water in buckets.
- Water demand in s.u'ch houses is least due to the distances water has to be conveyed from such
- kiosks and standpipes to the pomt of consumption and the effort required to be expended in the
- Process. '

Estimation of llters per. capita water per day (ped) of consumed at each service level was estimated
from observation of monthly water consumption values in selected 'model’ areas of DSM. Details .of
the analysis were given in section 2 of this Appendix A. The LPCD values according to each service
level is given below. |

" - House connection::

 high 400 Iped
middle - . 250 Iped
odow o “1601ped
- Ya_rd.connéctibh'ﬁ .. 85 Iped L
~No _t:on'nectio:n: 22 Iped o

. (kiosk/standpipe) .
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1.2.2 WATER DISTRIBUTION AREA AND WATER CONSUMPTION

As was mentioned earlier, some areas in the outlying 1eg:ons of DSM a1e served by the RWSD by
shallow wells. Some areas are served by offtakes from the transmission mams viz., the Upper Ruvu
Transmlssu)n Main and the Lower Ruva Transmission Mam In these areas, there is no service from
-the dlstrlbutlon network of NUWA. These areas are Bunju, Mbweni, Goba, Kunduchl Kibamba,
Msongola, Pugu, Charambe, Chamazi, Kibada, Toangoma, Somangira, Kisarawe IT and Kimbiji. .

In the case of Pugu, although there is no distribution system, the pumping station at Gbngd La Mboto
has 2 pumps - one pumping water to the Kisarawe Brick Factbry and the othe_r'pumpi'ﬁg-water to
TPDF, Pugu Secondary School and Pugu Kajiungea: The first pump has a dischar 'ge of 12 liters/sec,
while the second has a discharge of 34 liters/sec. Both | pumps are to be operated between 5a.m. and 10
a.m.. Together, the two pumps are capable of pumping a maxmmm of 828 m3/day of water, This
pumping station is, however, essentially idle at the present time due to lack of sufficient water.

Some areas between the center of the mty and the outlying regions are served from the NUWA dlSt[’lbu-
tion network, by the RWSD and from the Transmission Mains; Accordmgly, in such wards, the popula—
tion served by NUWA has been adjusted in consultation with RWSD. Such wards include Kigamboni,
Vijibweni and Kinyerezi. In Kawe, part of the area is served by the Lower Ruvu Transmission Main,
through the offtake at Lugalo, the point where the Old Bagamayo Road meets the New Bagamayo
Road. This supply accounts for 30 % of the overall demand of Kawe ward. ' '

At Yombo—.Vituka, the RWSD has S'unk_ in shallow wells to serve a population of 4000. There also
exists a pipe network that used to draw ‘water from Mtoni and 'from the main line'along'Pugu Road.
Due to low pressure, however, no water flows into this network and parts of the system within this
ward have fallen into disrepair. Some sections of pipes have been subjected t0 pllferage Therefore,
although this ward exerts no demand at the current time, sufficient pressure avallabahty in the future
‘would enable this ward to receive water, after some repair work is done to replace the mlssmg pipe

sectlons

To develop the water demand in each ward, it is necessary to sub-divide the ward populatlon into those
havmg and those not water connections, and the former is further divided into those with house and

those with yard connections.

To accomplish this, members of the Study Team went through the wards of DSM that are beihg'fserv'ed
by the NUWA distribution system. Going through éach ward, its by-laries and Stréété'as=wellfés the
main roads, viewing the ward from geographical vantage points like the top of a'hill onto a valley,
discussions with NUWA engineers, technicians at the NUWA branches, the Stﬁdy team a;r_ivéd at a
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ward-wise proportion having house', yérd and no conxiectioné. Tables A.1.2 and A.1.3 give population
and households, respectively, according to service levels in each ward. These tables reflect 1990 popu-
tation and household levels and formed the basis for calculating the water demand for each ward, usmg

_ the Iped values generated earlier.

Table A. 1.4 gi\;es the water demand for each ward in the sérvice area, derived by d'ivi(ling the ward
.populatlon into those with house, yard and those without connections and multiplying the respective
lpcd values.

The domeStic watér dema_ﬁﬁ for the entire service area is 128,185 (113,551 old):mslday.
123 REGISTERED AND UNREGISTERED CONNECTIONS

NUWA has a list of-dohiestic oonnections in DSM, arrénged by wardls:._This.lis.t_ has been updéfed in
1989 and 1990. But a lot of connections remain unregistered with NUWA, due to which; there is
undernbilhng and -2 lot of distributed water is unaccounted for. In 1989, a study done by Price ‘Water-
house and Associates estlmated that the ratio of accounted to undccounted connections was almost 1:1,
NUWA has commlssmned the Ardhi Institute to undertake a house-to-house survey 1o, among other
thmos, assess the magmtude of unreglstered connections and their locations. The results of this study is
due to be submitte_,d later in 1990.

Given this state of affairs, the current study did not directly utilize the NUWA list of reg:stered connec— '
tions to arrlve at the water demand ﬁgure The Preliminary census released in 1988 gwes the number of
households in DSM on a ward-to-ward basis. The survey conducted in each ward by the members of
the Study Team to determine the proportlon of households havmg house, yard and no water connectlons

was descnbed edrher

As is shown in Table A.2.12, Appendix A, the number of households per yard connection in the three |
model areas of Kariakoo, Mag:omeni and Kinondoni has been determined to be 3.6 households/yard
~ connection. This was Obtained from the survey in Kariakoo, Magomeni and Kinondoni model areas.

Based on this, the estimated number of households and populatlon in each water connection category
from thrs study i IS given in Table A.1.5 along w1th the reglstered connections with NUWA in 1990 to

enable comparlson
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_TABLE A.1.2 POPULATION ACCORDING TO SERVICE LEVEL BY WARD' (1990) -

Type of connection il House * Yard Kiosk/Standpipe
Sr.” Ward name  Total Low c¢lass Middle class.  High class o )
No., " People (%) People (%)  People ( %) People ( %} People (%) .

ILALA Sub-branch - o
ILALA Sub-branch : ' ' :

101 Ukonga 49,647 4,965 (10) 1 9,929 (20) 34,753 (70)
102 Pugu s ST L
104 Tabata 120,280 3,042 (15)1 3,042°C15) 14,196 (70)
105 Kinyerezi 536 375 (70)1 54 % 10 ; - 107« 20; _
106 Tlala 38,493 23,096 (60) 1 11,548 ( 30 3,849 (10
107 Mchikichini 16,518 6,607 (40) 1 6 607 (40) 3,304 (20)
108 Vinguguti 37,002 3,700 (10) 1 3,700 (10) 29,602 (80)
109 Kipawa- 40,538 4, 1054 (10)1 4, 1054 (10) 32,430 ¢( 803
110 Buguruni 52,990 211196 (40 ) 1 15, 397 (30) 15,897 (30
111 Kariakoo 13,805 8 283 (60) 1 2 761 520; 2,761.(20)
112 Jangwani 15,826 2, '524 (15)1 5 889°( 35 8,413 (50)
113 Gerezani §,223 6,990 (85)1 1,233 (15) G(-)
114 Kisutu 9,180 9,180 (100 ) m ‘ _ Q(-) . 0(~-)
115 Mchafukoge 9,387 9,387 (100 ) m i S0C-1) 0(-)
116 Upanga East 10,771 10,771 (100 ) h 0(-) 0(-)
117 Upanga West 12,103 _ 12,103 (100 ) h 0(-) L 0(-)
118 Xavikoni - 5,900 - _ . 5,900¢100)m 0-) - . 0(-)
SUB-TOTAL ~ 342,199  84,832(25)1" 24 467 ( 7)) m 22 874 ¢ 7 ) h - 64,714 (19) 145,312 (42)

TEMEKE Sub-branch L L - T
201 Kigamboni - 26,064 2,606 (10)1 7,819 (30) 15,639 (60).
202 Vijibweni - 1,292 129 (10)1 388 (30) LTS (60)
207 Mbagala 44,883 2,244 ( 5)1 8,977 (20)  -33,662 (75)

- 209 Yombo Vituka 10, 750 <338 5)L 2,150 (20) - 8,062(175)
212 Miburani 80 058 16,012 (20 )1 16,012 (20) 48,034 (60)
213 Temeke 14 ~ 100,104 30,031 (30)1 30,031 (30) 40,042 (40)

214 Mitoni 43,292 6,494 (151 10,823 .25)..: 25,975 (60)
215 Keko - 47,082 16,479 (351 4708°(10) 25,895 (55)
216 Kurasini 29,408 11,763 (40 ) 1 2,941 (110); 14,704 ( 50)
SUB-TOTAL = 382,933 86,296 (23)1 $3,849 (22) 212 1788 (56)

KINONDONI Sub-branch )

. 301 Msasani 56,335 28,168 (50 )1 28,167(50)h .. - 0(-) Q-
302 Kinondoni 46,554 18, 622 (40)h 13,966 (30) 13,966 (30) -
303 Mwananyamala 792,636 19,909 (2531 5,836 845 ). 23,8%1(30)
SUB-TOTAL 182,525 48,077 (26 ) 1 46 789 { 26 Jh 49 802 ( 27) 37,857 (21)

" KAWE Sub-branch - : B : Y
402 Kawe - 37,767 16,995 (45) 7,553(20) 13,219 (35)
SUB-TOTAL 37,767 16,995 (45) 7,553 (20) 13,219 (35)

MAGOMENI Sub-branch . o S
501 Magomeni 18,610 3,722 (20) 1 5,583 (30} . 9,305 (50)
502 Makurumla 59,299 14,825 (25)1 14,825 (25) 29,649(50) -
503 Ndugumbi 35,954 10,786 (30)1 10,786 (30) . 14,382(40)
504 Tandale 64,155 6,416 (10)1 19,247 (30) 38,492 (60; .
505 Mzimuni 26,343 5269 (20)1 10,537 (409 10,537 (407"
506 Kigogo 23,308 . 5,827(25)1 8,158 (35) -9,323.(40} .
507 Mabibo - 50,481 15,144 (30) 1 15,144 (30°) 20,193 (40)
508 Manzese 59,856 2,993 ( 531 14,964 (259 41,899 (70)
509 Ubungo : 51,598 33,539 (65)1 10,320(20) 7,739 (15}
SUB-TOTAL. 389,604 . 98,521 (25)1 109, 564 (28) 181,519 (47)

Total 1,335,028 334,721 (25)1 * 24,467 ( 2)m 69,663 ( 5)h 315,482 (24) 590,695 ( 44)

Note: Ciass L. = Low, M = Middle, H =

High
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TABLE A.1.3° HOUSEHOLD ACCORDING TO SERVICE LEVEL BY WARD (1990)

Sr. Ward nane NUOWA, . Houge - Connection Yard Cconnec. Kiosk/{Standpipe
No. Total - Number ( % )eclass Number (% '}  Number { % )
ILALA Sub-branch _ : .
101 Ukonga 11,123 1,112 {( 10 } L . 2,225 ( 20 } 7,786 { 70 )
102 Pugu S
104 Tabata 4,152 623 {15 ) L 623 ( 15 ) 2,906 ( 70 }
105 Kinyerezi 128 890 { 70 ) L 13 (10 ) 25 {20 )
106 Ilala 9,051 5,431 ( 60 } L 2,715 (-'30°) 905 { 10 )
107 Mchikichini 3,703 1,481 ( 40 ) L 1,481 ( 40 ) . - 741 ( 20 )
- 108 Vinguguti 9,589 0959 ({ 10 ) L 9%59 ( 10 ) 7,671 ( 8O}
109 Kipawa . 10,194, . 1,019 ( 10 } L 1,019 ( 10 ) 8,156 ( 80 )
110 Buguruni 14,495 5,798 ( 40 ) L 4,349 { 30) 4,348 { 30 )
111 Kariakoo. 2,745 1,647 { 60 ) L 549 ( 20 ). 549 ( 20 )
112 .Jangwani 3,194 479 {15 ) L 1,118 ( 35 ). . 1,597 { 50 )
113 Gerezani 1,710 ‘1,454 ( 85 )} L 256 (.15 ) O (- )
114 Kisutu = . 1,866 1,866 (100 ) M o (- ) O (- )
115 Mchafukage 1,762 1,762 (100 Yy M 0 { - 3 Q{ - 1}
1156 Upanga East 826 1826 (100 ) H 0 {.— ) 0o (- )
. 117 Upanga West 1,794 1,794 (100 ) H. 0-{ - } 8 (-~ )
118 Kivukoni 858 858 (100 ) M o (=~ ) 0o (- )
SUB-TOTAL 77,190 20,093 { 26 } L 15,307 { 20 ) 34,684 ( 45 )
4,486 [ 6 } M :
2,620 { .3 } H
TEMEKE Sub-~branch . . . T R S T
201 Kigamboni 6,193 619 ( 10 ) L 1,858 ( 30°) - 3,716 { 60 )
202 Vijibweni . " 263 26 (10 } L 79 { 30.) 158 { 80 )
207 Mbagala 10,477 . 824 { 5 ) L 2,095 ( 20 ) 7,858 (.75 )
209 Yombo Vituka 2,306 115 (5 ) Lo 461 ( 20y . 1,730: ( 75 )
212 Miburani 18,444 3,689 ( 20 )L 3,689 ( 20 ) 11,066 { 60 )
213 Temeke 14 24,460 7,338 (30 ) L 7,338 { 30 ) 9,784 { 40 )
214 Mtoni 10,703 © 1,605 { 15 } L 2,676 (256 ) - 6,422 ( 60 )
215 Keko = - 11,528 4,034 ( 35.) L 1,153 ( 10) 6,338 { 55 )
216 Kurasini 6,349. 2,540 { 40 ) L 635 ( 10 ) 3,174 { 50 )
SUB-TOTAL 90,720 20,490 ( 23 ) L 19,984 ( 22°) 50,246 ( 55 )
KINONDONI Sub~branch i C ’
301 Msasani °© 11,905 5,953 ( 50.) L of- ) o { -
Ll - ' 5,952 . {( 50.) H . Ly T
. 302 Kinondoni 210,462 4,185 ( 40 ) H 3,139 ( 30 ) ‘3,138 ( 30 )
303 Mwananyamala 18,609 4,652 ( 25 } L 8,374 { 45 ) 5,583 ( 30 )
SUB—TOTAL - 40,976 . 10,605 ( 26 } L 11,513 ( 28.) 8,721 ( 21
BRI : 10,137 ( 25.) H ' : : '
KAWE. Sub-branch S . :
402 Kawe 9,018 4,058 ( 45 ) L - 1,804 ( 20 ) - 3,156 ( 35 )
SUB-TOTAL 9,018 4,058 {( 45 ) L 1,804 ( 20 ) ‘3,156 ( 35 )
MAGOMENI Sub~branch - - - SR . S TR
501 Magomeni 4,790 -~ 958 ( 20 ) L - 1,437 ( 30 ) 2,395 -( 50 )
502 Makurumla 14,264 3,566 {25 } L 3,566 { 25 } 7,132 ( 50 )
503 Ndugumbi 8,713 2,614 (30 ) L. 2,614 ( 30 ) 3,485 ( 40 )
504 Tandale 14,695 (1,470 (10 ) L 4,40% ( 30 )} 8,816 { 60 )
505 Mzimuni 6,378 1,276 {20 )} L 2,551 ( 40 } 2,551 ( 40 )
‘506 Kigogo. 5,154 1,289 ( 25 ) L 1,804 ( 35°) .2,061 { 40 )
507 Mabibo - 11,819 3;546 ( 30.) L 3,546 ( 30 ) 4,727 ( 40 )
.. 508 Manzese 14,096 705 {5 L 3,524 ( 25 ) 9,867 { 70 )
509 Ubungo .- 10,457 6,797 { 65 ) L 2,091 & 20) 1,569 ( 1% )
_ SUB-TOTAL. . - 90,366 22,221 ( 25 ) L~ 25,542 ( 28 ) 42,603 ( 47 )
"DAR~ES-SALARM 308,270 17,467 (25 3 L 74,150 ( 24 ) 139,410 ( 45 )
' IR - : 4,486 (1 } M
12,757 { 4 )} H ‘

5

‘Note: Clase L = Low, M = Middle, H = High
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TABLE A.1.4 DOMESTIC WATER DEMAND BY WARD 900 |

nitf:m3/day)
Sr. Ward name Housie Yard Kiosk/ TOTAL
No. . L Standpipe
ILALA Sub-branch . .
101 Ukonga 794 1, 844 765 2,403
-7102 ‘Pugu - 828 ‘ 828
104 Tabata 487 1, 259 312 1,058
10% Kinyerezi 60 L .5 2 67
106 Ilala 3,695 L 982 85 4,762
107 Mchikichini 1,057 L 562 73 1,692
108 Vinguguti 592 L 315 651 1,558
109 Kipawa 649 L 345, 713 1,707
110 Buguruni 3,391 L 1,351 350 5,092
111 Kariakco 1,325 L 235 6l 1,621
112 Jangwani 404 L . 501 185 1,090
113 Gerezani 1,118 L= 105 0 1,223
114 Kisutu - . 2,285 M ¢ 0 2,295
115 Mchafukoge . 2,347 M "0 -0 2,347
. 116 Upanga East 4,308 H o 0 4,308
© 117 Upanga West : 4,84)% H - B N 4,841
118 Kivukoni : 1,475 M : 0 0 1,475
SUB~TOTAL 13,572 L 6,332 3,197 38,367
S 6,117 M : - :
_ 9,149 H
TEMEKE . Sub-branch S .
201 Kigamboni 417 L 665 344 1,426
202 Vvijibweni 21 L 33 17 71
207 Mbagala 359 L " 763 741 1,863
209 Yombo Vituka 85 L 183 - 17T L A6
212 Miburani 2,562 L 1,361 1,087 4,980
213 Temeke 14 4,805 L 2,553 881 8,239 :
. 214 Mtoni 1,039 L 920 571 2,530 .
215 Keko - 2,637 L 400. 570 3,607
216 Kurasini 1,882 L 250 323 2,455
SUB-TOTAL 13,808 L 7,128 4,681 25,617
KINONDONI Sub-brarich -
301 Msasani 4,507 L QO Q 15,774
. 11,267 H o L
302 RKinondoni 7,449 B 1,187 307 . 8,943
303 Mwananyamala 3,185 L, 3,046 526 6,757
SUB-TOTAL 7,692 L . 4,233 ..833 31,474
i8,716 H ' el T
KAWE Sub-branch . :
402 Kawe 2,719 L 642 291 03,652
_ SUB-TOTAL . 2,719 L~ 642 291 ©.3,652
MAGOMENI Sub-branch S L
501 Magomeni 596 L 475 205 1,276 -
502 Makurumla 2,372 L ‘1,260 652 4,284
503 Ndugumbi 1,726 L - " 917 316 2,959
504 Tandale 1,027 L 1,636 847 3,510
505 Mzimuni - 843 L 8986 232 1,971
506 Kigogo- 932 L - 693 205 - 1,830
507 Mabibo 2,423 L -1,287 444 4,154
508 Manzese. 479 L 1,272 - 922 2;673
509 Ubungo 5,366 L 877 170 6,413
SUB-TOTAL 15,764 L. © 9,313 3,993 29,070
DAR~ES-SALAAM 53,555 L 27,648 12,995 128,180
6,117 M
" 27,865 H

Note: Class L = Low, M = Middle, B = High

-A110 -



TABLE A, 1 5 C‘OMPARESON BETWEEN DOMESTIC WATER CONNECTION
' ﬂmﬂﬂCURRENTSTUDYANDEm“% ECORDS

sr. Ward (A} Current Study (B) 1990 Ratio

" No. " House @Yard Total NUWA record . B/A
ILALA Sub-branch _ e :
101 Ukonga 1,112 618 1,730 238 14%
102 Pugu '
104 Tabata ‘ 1623 173 796 . . .568 | 1%
105 Kinyerezl ‘ . 90 4 - 84 ' 94 100%
106 Ilala : 5,431 . 754 6,185 2,312 37%
107 Mchlklchlnl 1,481 411 1,892 82 C 4%
108 Viangunguti . . 959 266 1 225 -
109 Kipawa {1y 1,019 283 1,302 567 22%
110 Buguruni .. 5,798 1,208 - 7,006 o213 . 3%
111 Kariakoo 1,647 153 1,800 1,607 89%
112 Jangwanl Coe 479 - 311 ‘ 790 757 . 96% .
113 Gerezani 1,454 3 71 1,525 744
114 Kisutu {2) 1,866 v 1,866 3,483 82%
115 Mchafukoge 1,762 0 1,762 B
116 Upanga Bagt{3) 826 0 826 2,045 248%
117 Upanga West 1,794 0 1,794 1.534 "86% .
118 Rivukoni: B . 858 -0 i858 . 444 52%
SUB-TOTAL . 27,199 4,252 31,451 14,686 47%
TEMERE Sub-branch .
201 Kigamboni = (4) ' 619 - 516 1,135 139 123
202 vijibweni 26. . 22 48
" 207 Mbagala o524 0 582 1,106 © 872 75%
209 Yombo-Vituka 115 . 128 ‘ 243 . : .
2312 Miburani o 03,689 1,025 '4 714 ' o
213 Temeke 14 7,338 2,038 9,376 5,364 57% -
" 214 Mtoni © 1,605 . 743 T 2,348 1,862 - 79%
215 Keko : 4,034 320 . 4,354 1,253 . - 29%
216 Xurasini {5) 2,940 176 2,716 1,087 15%
SUB~TOTAL 20 490 5,551 26,041 10,577 ¢ 21%
KIHONDONEI Sub-hranch - o : : . -
301 Msasani 11,905 18] 11,905 2,920 25% .
302 Kinondoni - 4,185 872 5,057 3,420 68%
303 Mwananyamala 4,652 2,326 . 6,978 2,632 38%
SUB-TOTAL 20,742 3,198 23,940 8,972 38%
KAWE Sub~branch ce o S
402 Kawe : 4,058 501 4,559 4,216 93%
SUB-TOTAL 4,058 501 - 4,559 4,216 93%
MAGOMENT ‘Sub~branch -

501 Magomeni (6) ... 958 399 1,357 2,290  30%
502 Makiurumla 3,566 991 4,557 385 B%
. 503 ‘Ndugumbi _ 2,614 726 3,340 921 ‘2B%
504 Tandale - 1,470 ©1,225 2,695 " I
505 Mzimuni 1,276 .- 709 1,985 S L
‘506 Kigogo 1,289 - 501 1,790 ¢ 1,680°  ~ 94%
507 Mabibo - . 3,546 - 985 . 4,531 1,197 26% .

508 Manzese ’ 70% 979 1 684 y

509 Ubungo 6,797 581 7,378 7,345 100%
SUB-~-TOTAL . 22,221 7,095 29 316 - 13,818 47%
DAR ES SALAARM 94,710 - 20,598 115-308 52,269 - 45%

Wotes t @ Yard connections = No. of hougeholds hav;ng
. c-yard. connections (refer to Table A.1.3} divided .

. by 3.6 families per yard connectlon

)-NUWA's Kipawa ‘includes Vingunguti o

) NUWA's Gerezani & Kisutu also xncludes Mchafukoge

) No. .of. NUWA . connections. in-Upanga East :
exceed total number of households

) 'NUWA' s Kigambonl includes Vijibweni

) NUWA's Kurasini includes Miburani

) NUWA's Magomeni includes Tandale, Mzimuni and Manzese

G\Uhh L\JNH
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1.3 INDUSTRIAL, COMMERCIAL AND INSTITUTIONAL WATER CONSUMPTION

Estimation of water demaund by ‘industrial, commercial and institutional consumeérs is clubbed together,

as the methodology used is very similar.

NUWA has assigned account numbers to consumers, as in the case of domestic cohsumers These
account- holders include all consumers who consume more than 50 m3/d. The NUWA accounts also
include a pomon of consumers who consume less than this value. As in the case of domestic consum-
ers, there are a number of connections which are not registered with NUWA and therefore without

account numbers. This is significant only in the case of commiercial consumers, though.

In addition, NUWA has also installed water meters in about 750 establishments for research purposes in
1989. NUWA, however, does not classify non-domestic consumers into the above—mentioned catego-

ries.

Meter readings of the water consumption of the 750 establishments for 1989 were u's_éd '_as.t‘ne basis for
estimation of water demand by industrial, commercial and institutional establishments. The Study
Team, in consultation with the sub-branch offices, as well as NUWA officials, classified ail this data

into the three categories, to facilitate data analysis.
Consumption by all metered establishments, in each category, are as follows;

Ihdustrial consumers - 2,000 m3/d
Commercial " - 900 mi/d
Institutional " - 930 m3/d
'Large’ consumers in all three categories are all included in the 750 metered establishments. Therefore,
- total demand in each category is the sum of the water consumptlon by ‘'large’ consumers and sma]l'
consumers. The former are all account-holders and meteled hence th1s consumption can be easﬂy
determined, since it is the actual consumption vatues observed through meter readings.

In the case of "small’ consumers, as mentioned before, since there may be a number of establishments
which are not metered, a water consumptlon per day per consumer value was calculated This value
was derived from the consumptlon of the metered estabhshrnents However for the sake of matchmg

the magnifude of consumptzon consumptlon values of esta‘bllshments with consumption greater than 50
m?/d were echuded s0'as to ensure that the calculated value is representatlve of smaller establish- .
ments. This was done separately for each of the three categories-and the results are as follows_ ;
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Industrial consumer - - 6.2 m*/d/consumer
t- Commercial -z
Institutional "o- 41 "

Determination of the demand of 'small’ consumers involves firstly, the estimation of the number of
'small' consumers over and above those registered with NUWA. After that, the sum of this unregis-
“tered numbers and the registered numbers is multiplied with the per establishment water consumpﬁdn
discussed eartlier. ' '

"I the case of industrial and institutional consumers, NUWA billing accounts include all consumers in
each category, i.e. there are no unregistered conswmers. Unlike domestic consumers, since industrial
units have to be registered before setting. up shop, it is difficult for such industries to tap lines illegally
although the possibility exists. In the case of institutions, it is even more unlikely that there are unregis-
tered, illegal connection..

"Large' consumers' demand is obtained from the meter records. '-Smail'.cbnsumers' demand is deter-
mined i)y multiplying the per consumer demand by the difference between the total number of account
holders and 'large’ consumers. This, when added to the actual consumption figures of 'large' consum-
ers, gives the total water conswinption for industrial and institutional consumers, and given in Tables
A.1.6 and A.1.8, respectively.

The total mdustrlal demand. estimated above is confirmed by another method, since it is remoteiy possl—
ble that there may be small industrial wnits which may tap illegally into water lines.

The tWofmain industrial belts in DSM are 1) a!ong Pugu Road, between the city center and the
airport, and 2) in'.Ubuhgo.- In these two- industrial regions, the area of the inddStriés, where water

meters are installed, are known as well as the areas of all industries.

Area of mdustnes with meters. . Area of all industries

Pugu Industrial belt - 0.98 S o 3.04
Ubungo " " 048 o : 0.53

TOTAL 1.46 .57

Industrial-demand is estimated by the method of proportions, on the assumption that industrial demand
is propomonal to the area occupled From this, the total industrial demand can be calculated as given
below _ .

2000 x 3.57/ 146 = 4,900 m3l
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This figure for the total industrial consumption matches well with that obtained from the previous
analysis, 4,612 m*/d and given in Table A,1.6. Hence the value of 4,600 m*/d is adopted as the indus-

¢rial demand.

However, in the case of commercial consumers, it appears that there are a considerable numbers of
unregistered consumers. According to a survey conducted by the Ardhi Institute, the ratio of the total
number of commercial consumers to the total number of registered commercial consumers (i.e. with

account numbers) is of the order of 1.8,
Therefore, the total number of commercial consumers can accordingly be estimated as I.§ times the
total number of commercial accounts, i.e:,

“Total number of commercmal connection = 1.8 x No. of consumers with account numbers

The ward-wise breakup of commercial water demand is given in Table A.1.7, along with calculations

above,

In summary, total-consuymption in each category is as follows :

Industrial consumers - 4,600 m*/d
Commercial " .- 6,300 m3/d
Institutional " - 5,400 m3/d

TOTANL = 16,300 m3fd

1.4 TOTAL WATER DEMAND, SUPPRESSED AND UNSUPPRESSED DEMAND

In the previous sections, the water demand for each component of consumption - domestic, ‘i'ridustriel
, ‘commercial and institutional - was determined on a ward -by-ward basis.. The total demand in each ward
is the sum of the individual components which is shown in Table A19. ‘

However, at the present time, demand is suppressed in some areas in DSM due to the unavailability of
. sufficient water pressure. This suppression affects all components of water demand - domestic, indus-
trial, commercial and institutional - and has to be accounted for in the calculation of the present water

consumption figures.

Present water -consumption ﬁgures‘are-inpiat data for calibration of the metwork model of DSM: which
will be expounded in greater detail in the next chapter. Hence, it is necessary to develop factors to

account for demand suppressmn on-a ward- t0~ward basis.

Theoretically, the degree of water demand suppression is a direct function of the effec'tive water pres-
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sure (absolute pressure minus ground ievel elevation) in the distribution systen.

However due to insufficient water pressure and flow round the clock, residents and establishments in

'DSM have circumvented their water shortage problems by installing pumps and storage tanks
on their premises and pumping water into the tanks during periods of water availability. This has an
effect on'th_e degree of water demand suppression.

Water pressure measurements were made in J anu’ary and August 1990 on the primary distribution
system in DSM. The measured values were superimposed on the map of DSM, 50 as to enable evalua-
tion of the water p1essure profile within each ward. Based on the effective water pressures in the differ-
ent wards of DSM, and takmg into consideration the suppression circumvention mentroned
earlier, suppression factors have been developed for each ward in DSM.

The condrtxon used was that an effect:ve pressure of 10 m and above would ensure sufﬁcxent water was
available and therefore demand suppression was non-existent, Lower effective water pressures ‘would
impose demand suppressron the magmtude of which would increase progresswely with decredses m
effective pressure. Wards having sufficient pressure were assigned a factor of 0.95, 1mplymg no sup-
pression. Fectors of 0.8, 0.7, 0.6 and 0.5 were assigned for decreasing effective pressures.

On the basis of the factors 50 developed the actual water eonsumptron (suppressed demand) in DSM in
1990 is shown in Table A.1.10. Wards where there i is no consumption at present (Gongo La Mboto
Pumping Station and Yombo-vituka ward) have been ass:gned a factor of 0, 1mp1ymg that there isno
demand in that ward.

The water supply and demarsd balance for DSM is as given io'TéIhle A.1,11. From this, it can
be seen that the overall leakage within the NUWA distribution is 35 %. The overali curent suppression
factor for DSM is 87 %, 31gmfymg that in 1990, insufficient water pressure causes the water
consumptlon to drop 13 % from what would norrnally be consumed had water pressure not been a
constrarmng factor..

The 87% is a value on a dally average base. Consrdermg peak hour ~on a daily maximum demand day,

this vaiue will decrease, Assummg that peak hourly factor is 1. 36 and that ratio of dally maximum
demand to daily average one is 1.25, only:51% can obtain water dutmg peak perrods ‘
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TABLE A.1.6 INDUSTRIAL CONSUMPTION

CD).

‘Sr.No. Ward name . AB) E (F) ECA H I J
ILALA Sub-branch - g : s g
101 Ukonga 0(; o(m 0 (0 2 2 12 12
104 Tabata -0 (0) 0(0 0 (0 2 2 12 127
105 Kinyerezi 0(0) 00 0 (0 0 0 0 0
106 Tala 623 (2) 623 (2) 0 (0) 5 3 19 642
107 Mchikichini 0(0) 0(0) 0 (0) o 0 0 0
109 Kipawa & Vingunguii 17(5) O{M 17 (5 36 31 192 209.
110 Buguiuni - 0(0) 00 0 (0 4 4 25 25
111 Kariakoo 0 (0) 0 (0) 0. {0). 4 4 25 25
112 Jangwani. 0 (0} 0 (0) 0 (0) 2 2 12 12
113 Gerezani & Mchafukoge 0(0) " -0(0) 0 (0) 7 7 43 - 43
114 Kisutu & Mcahfukoge 1 (1) 0 (0) 1 (1) 12 11 68 . 69
116 Upanga East 0{0) 1] 0 (0 0 0 0 t]
117 Upanga West G.( 0y o0 {0y 00y o 0. 0 0
1138 Kivukoni 0(0) 0O 0 (0 3 3 19 19
SUB-TOTAL 641 ( 8) 623(2) 18 (6 77 69 428 1,068
TEMEKE Sub-branch : _ . _
201 Kigamboni & Vijibweni 140 (1) 140 (1) 0 (0 4 3 19 . . 159
207 Mbagala 0 (0) 0(0) 0 (0) 1 1 6 6.
213 Temeke 14 222 (29 80(1) 142 (28 . 285 256 1587 1809
214 Mtoni 0 (0) 0() 0(0), . 0 0O 0
215 Keko 1{1D 0(0) . 1D 29 28 174 175
216 Kurasini & Miburani 0 (0) 0 (0) (0 120 12 74 .14
SUB-TOTAL 363 (31) 220 (2) 143 29) 331 300 1860 2223
KINONDONI Sub-branch . S L R
301 Msasani 2 (1) 0 (0) 2 (D 3 2 12 14
302 Kinondoni 0 (0 0 (0} 0 (0) 3 3 19 19
303 Mwananyamala 0(2) 0(0 0(2) 2 0 ] o
SUB-TOTAL 2(3 00 2(3) 8 5 31 - 33
KAWE Sub-branch '
402 Kawe 44 ( 4) 0(0) 44 (4) 38 34 211 255
. SUB-TOTAL 44.( 4) 0(0) 44 (4) 38 34 . 231 . 255
MAGOMENIE Sub-branch . S _ U T : o
501 Magomeni & Tandalc 0(0) 0(0) - 00 0 0 0. -0
502 Makurumla LO0(0) I IEY)] o(0) 0 0 0 0
503 Ndugumbi 00 00 oo -0 0. LV
506 Kigogo 0(0) - 0(0) 0(0) 2 2 12 12
507 Mabibo 0( 0) 0( 0) 0( 0) o 0 0 0
509 Ubungo 953(8) 862( 2) 91( 6) 19 11 68 1021
SUB-TOTAL 953(8) 862(2) 91( 6) 21 13 81 1033
TOTAL 201}3(54) 1705( 6) 298 (48 475 421 - 2610 4612

NOTE :

HOTmUOR>

Total metered consumptmn in m’lday
Total meter number o
Big consumeris’ metered consumptlon in m3lday
Big consumers' meter number

Smal] consumers’ metered consumptlon in m/day
Small consurners’ meter number :
Number.of consumers registered to NUWA
Number of consumers without meter *

1 Consumption of consiners without meter in m*/day

I Total consumption in m®/day = {A) + (I)
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" TABLE A.1.7 COMMERCIAL CONSUMPTION

Sr.No. Wird name A (B) C D) E ® G- H H J . K
ILALA Sub-branch . :
101 Ukonga 00y . 00 L0 0 9 16 16 19 19
104 Tabata OE 0) . 0(0) 0( 0) 36 65 65 78 78
105 Kinyerezi 12( 1) . 0(0) 121 1 -2 1 1 13
106 1lala -~ . 17(24) a(0) 17(24) 158 284 260 312 - 330
107 Mchikichini o, 0(0 -0 O o 0 0- - 0. 0
102 Kipawa & Vingunguti -~ 0( 0) 0(0) T 63 113 . 113 136 136
110 Bugurini = - S 13(12)  0(0)  13(12) 56 101 8 107 119
- 111 Kariakoo 41(33) . 0(0  41(33) 128 230 197 237 - 278
112 Jangwani 9116y 72(1}) 19(15) 53 05 79 95 187
113 Gerezant & Mchafukoge 13(12) - :0{0) 13(12) 03 117 105 126 . . 139
114 Xisutu & Mcahfukoge - 35(41) . = 0{0) 35(41) 505 909 868 - 1042 1076
116 Upanga East 0o (e 0 000 4 7 7 -9 9
117 Upanga West TR a(0) 3D .4 7 6 7 11
118 Kivukoni -~ - 128( 8) - 94(1) 34(.7) 47 & .7 92 220
SUB-TOTAL - 354 (148) 166 (2) 188 (146) 1129 2032 1884 2261 2615
TEMEKE Sub-biranch : oo i
" 201 Kigamboni & Vijibweni . Q( 0) = - 0(0) o¢.0y 3 55 6 6
207 Mbagala 3( 1) . 0(0) 3( 1) 6 11 10 12 15
213 Temeke 14 : 1 (S5 T1(1) 39 (:50) 192 346 295 354 .. 463
214 Mtoni o - 1(e6y.. . 0(0)  1(6 - 47 8 79 94 95
215 Keko - - 82(10) 0 (0 82(10 79 142 i3z 159 240
216 Kurasini & M1bu1‘am A75( 4) 74 (2} 1(.2) 49 88 .:84 101 276 -
- SUB-TOTAL . . 370 {72) ‘. ‘ 5 {3) 125(69 - 376 . 677 605~ 726: 1095 -
KINONDONI Sub- branch : : : e
301 Msasani. ©24(10) - 0(0) . 24(10) 13¢ 241 231 277 302
302 Kinondoni 21(50) . -0 (0} 21(50) 287 517 467 560 581
303 Mwananyamala - 20(23) 0(0) 20(23) 222 . 400 377 452 472
SUB-TOTAL - - - 65(83) 6 (0) 65( 83) 643 - 1157 1074 1289 1355
KAWE Sub-branch . _ _ R :
402 Kawe. - i2(1 ; )] 12{ 11; .90 - . 161 150 180 192"
 SUB-TOTAL 12011 0 (0) 12 (11 % . 161 150 186 192
MAGOMENI Sub-branch _ : U
501 Magomeni & Tandale ~ 41(35) 0 (0)  41(35) 140 252 217 260 302 .
502 Makurumla S0 0 (0) 103 7 13 10 12 12
503 Ndugumbi - : 6.(11) . -0 (0) 6(11) ‘41 74 63 75 - 81
506 Kigogo : E(D 000 1(:1) - 25 - 45 44 53 . 54
507 Mab1bo ‘ 403 - 0(0) 4( 3) 1t i8 15 - 18 22
509 Ubungo . o . 49(53) 0{0) 49 ( 53) 263 473 420 504 - 554
SUB-TOTAL- 101 (106) - 0-(9) 101 (106) AB6 . - 875 76% 923 1025
Total S L. 901 (420) 411 (5) 490 (415) 2724 4502 4482 5379 6282
Note: A Total metered consumption in m%/day
B . Total meter number .
C Blg consumers' metered consumption in m*/day
.I» Big consumers' meter numniber
E Small consumers' metered consumption in m*/day
F  Small consumers® meter number
G’ Number of consumers registered to NUWA
" H Estimated number of consumers = Gx. 1. 8

1 Number of consumers without metec
- J. Consumption of consumers without meter in m3iday o
K Total consurnptlon in m3lday = (A) + ()
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TABLE A.1.8 INSTITOTIONAL CONSUMPTION

Sr.No. Ward name ' A® c{d - B®E G H- I J
ILALA Sub-branch .

" 101 Ukonga 0(0) S0 0; 0(0) 15 15 62 62
104 Tubata - 0{0) . =00 -0{0) - 2 2 8 B
105 Kinyerezi 00 0{0) _OEO) 0 0 0 0
106:1lala - . 36(3) 0{0) 36(3) . 37 34 139175
167 Mchikichini 0.(0) 0(0) . 0(0) 0. L R "0
109 Kipawa & Vingunguti (VRG] (HEY)] 0(1) 58 . 57 234 - 234
110 Buguruni 5(2) 0(0 5(2) 8 0 25 30
111 Xariakoo. 00 0{0) a0y 9 9 37 37
112 Jangwani -0 (0) 0(0) 0(0) 2 2 8. 8
113 Gerezani & Mchafukoge 1(1) a(0) 1) w 9 37.. .- 38
114 Kisutu & Mchafukoge 2(3) 0(0) 2(3) 69 66 . 271 272,
116 Upanga East 15(3) o 15(3) - 55 52 - 213 .0 228
117 Upanga West 15(2) 0(0) 15(32) 120 118 - 484 499
118 Kivukoni : 24( 6) o(0 24 2 q) | 163 157 644 667

SUB-TOTAL - 97 (21) 0(0) 97 (21) 548 527 2161 2258
TEMEKE Snb-branch _ _ . :
201 Kigamboni & Vijibweni 0 (0) 0(0) - 0(0) ¢ 9 9 - .37 37
207 Mbagala : 0(0) - 0(0) 0(0) 0 ¢ 0 0

. 213 Temeke 14 9(7) o) C9(Ty 153 146 - 599 607,

214 Mtoni . 0(0) 0(0) 0{0) 7 w7 29 29
"215Keko - ' - 15(5) ~000) 15(5) 65 60 246 = 261
216 Kurasini & Miburani -~ 126 (1) 126 (D ()2 0) 50 .49 - 201 327
SUB -TOTAL . - 149 (13) 126 (1) 23(12) 284 271 1111 1261
KINONDONI Sub- branch : ‘ Lo
301 Msasani. : 5(2) 0(0) 5(n - . 64 62 254 259
302 Kinondoni 7(5) o(0) CT(5) (87 52 213 220
303 Mwananyamala . 0‘5 0) 0(0) 0(0) 18 18 - 74 74
SUB-TOTAL R - 8(9) 12(7 o139 132 541 553
KAWE Sub-branch - S S
402 Kawe 610{( 9 559 ( 1; 51{8 126 117 478 1083
SUB-TOTAL - 610 (9 559 (1 51(8) - 126 117 478 - 1088
MAGOMENI Sub-branch : ' :
501 Magomeni & Tandale 35(2) 0( 0) 35(2) 2.0 0. 35
502 Makurumla 000 00 0.(0) 0 G 6 0
503 Ndugumbi 0 (0) 8{0) o { 0) 2 2 8 8
506 Kigogo 0{0) BN (T 1)) 0 (0 1 i 4 4
507 Mabibo 11} 0(0) (D Sl 0 R T
509 Ubungo _ - 24(8) Tg0)] 24(8) 38 30 123 147
SUB-TOTAL _ - 61 (A1) 80y - 6L 44 3 135 195
TOTAL Lo 928 (61) 685(2) -243:(59). “ildr 1080 4427 5355
NOTE: A Total metered consumpuon in m3lday : :
. B Total meter number '
C Big ccnsume.rs metered consumphon in m¥/day
D Big consumers’ meter number
E  Small consumers’ metered consumption in m?/day
F Small consumers' meter number
G Number of consumers registered to NUWA & ‘
H Estimated number of consumers = Number of CONSumers w1thout meter

I Consumption of consumers without meter in wd/day -
J ‘Total consuraption in malday =(A) +(D
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TABLE A.1.%9 UNSUPPRESSED WATER DEMAND, 1990

{Unit: m®/day)

No. Ward Name Domestic ‘Industrial Commercial Institutional  ‘Total
101 Ukonga 2,403 12 19 62 2,496
102 Pugn 828 828
104 Tabata 1,058 12 78 8 1;156 °
105 Kinyerezi - 67 0 13 0 80

106 Hlala 4,762 642 330 175 5,909
107 Mchikichini 1,692 ¢ 0 ] 1,692
108 Vingunguti 1,558 1,558
109 Kipawa 1,707 209 136 234 2,286 .
110 Buguruni - 5,092 . 25 119 30 . 5,266
111 Kariakoo 1,621 25 278 37 © 1,961 ..
112 Jangwani 1,090 12 187 8 1,297,
113 Gerezani. 1,223 43 139 38 ‘1,443 -
114 Kisuta 2,295 1. 69 1,076 272 3,712
115 Mchafukoge 2,347 : 2,347
116 Upanga East 4,308 0 9 228 4,545

- 117:Upanga West 4,841 0 11 499 5,351
118 Kivukoni: 1,475 19 220 667 2,381 .
SUB-TOTAL -38,367 1,068 2,615 2,258 - 44,308 -

- TEMEKE Sub-branch B . "
201 Kigamboni 1,426 - 159 6 37 1,628
202 Vijibweni . 71 : SR

© 207 Mll)agala 1,863 6 15 0 1,884
209 Yombo Vituka - 446 . o446
212 Miburani 4,980 : 4,980 -
213 Temeke 14 8,239 1,809 463 - 607 11,118
214 Mioni 2,530 ¢ 25 29 2,654
215 Keko 3,607 175 240 261 4,283
216 Kurasini 2,455 ¢ 74 276 327 - 3,132
SUB-TOTAL - 25,617 2,223 1,095 1,261 30,196 .
KINONDONI Sub-branch -~ ¢ . o ¥ : Do
301 Msasani 15,774 - 14 302 259 16,349
302 Kinondoni . 8,943 19 581 220 9,763
303 Mwananyamala 6,757 0 472 .74 7,303

- SUB-TCOTAL ' 31,474 33 . 1,355 553 33,415
KAWE Sub-branch : ' : o S
402 Kawe - - 3,652 255 i92 1,088 5,187
SUB-TOTAL 3,652 255 192 1,088 5,187

© - MAGOMENI Sub-branch .
501 Magomeni 1,276 0 302 35 1,613
502 Makuromla 4,284 0 12 0 4,296.

* 503 Ndugumbi 2,959 0 81 8 3,048
504 Tandale - 3,510 3,510
505 Mzimuni 1,971 1,971
‘506 Kigogo - 1,830 12 54 4 1,900 -

1 = 507 Mabibo - 4,154 0 22 1 4,177 .

© 508 Manzese 22,673 ; . 2,673 .
509 Ubungo.© 6,413 1,021 . 554 147 - 8,135 -
SUB-TOTAL 29,070 1,033 1,025 195 31,323

. TQTAL - 128,180 . 4,612 T 6,282 5,355 144,429
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TABLE A.1.10 ‘SUPPRESSED AND ACTUAL WATER DEMAND, 1990

{Unit : m*day)
Sr. Ward Suppression Domestic  Industry Commniercial = Institutional Total
No. Factor Large® Small Large*Small Targe* Small
ILALA Sub-branch o .
101 Ckonga 0.50 1,202 0 6 0 10 Q ~31 . - 1,249
102 Pugu 0.00. -0 0 0 0 0 0 0 0
104 “Thbata . 0.50 -529 0 6 0 39 0 4 578
105 Kinyerezi 0.50 34 0 0 12 i o o0 47
. 106 Tlala 0.80 3,810 623 . 15 0 264 30 - 116 4,858
107 Mchikichini 0.80 1,354 0 g 9 a o 0 1,354
108 Vingunguti 0.60 . 935 0 0 0 0 0 -0 - 935
109 Kipawa 0.60 1,024 0 125 0 82 0 140 - 1,371
110 Bugurimi 0.95 4,837 - 0 24 0 13 0 29 5,003
111 Kariakoo 0.95 L540 0 24 0 264 0 35 1,863
112 Jangwani 0.95 1,036 0 11 72 109 0 . 8. 1,236
113 Gerezani 0.95 1,162 0 41 0 132 0 36 01,371
114 Kisutu - 0.95 2,180 0 66 0 1,022 0 258 - 3,526
115 Mchafukoge 0.95 2,230 0 0 0 0 0.0 02,230
116 Upanga Hast 0.95: 4,093 0 0 . 0 9 0 217 7 4319
117 Upanga West 0.95 4,599 0 o 0 10 13 462 ' 5,084
118 Xivukoni - 0.95 1,401 0 18 119 96 12 622 2,268
SUB-TOTAL 31,966 623 336 203 2,151 55 1,958 37,292
TEMEKE Sub-branch SR
201 Kigamboni 0.60 856 140 i1 0 4 0. ~22 1,033
202 Vijibweni 0.60 43 0 0 0 0 0 07 4
207 Mbdgala Q.70 1,304 0 4 0 il 0 0 1,319
209 Yombo Vituka 0.00 0 0 0 0 0 0 - 0 0
212 Miburani 0.80 3,984 \ 0 .0 0 ¢ 0 3,984
213 Temeke 14 . 0.80 6,591 167 1,314 711 3id 0 486 8,943
214 Mtoni .80 2,024 0 0 D 716 0023 02,123
215 Keko 0.95 3,427 0 166 : 59 172 0 - 248 4,072
216 Kurasini 0.80 1,964 0 59 174 82 126 161 2,566
SUB-TOTAL 20,193 307 1,554 304 . 659 126 940 = 24,083
KINONDONI Sub-branch : . L :
301 Msasani 0.95 14,985 0 13 0 287 - 0 . 246 15,531
302 Kinondoni 0.95 8,496 0 138 .. 0 552 0. 209 9275
303 Mwananyamala 0.95 6,419 0 S 0 448 0 70 - 6,937
SUB-TOTAL 29,900 G 31 0 1,287 Q0. 525 °31,743
"KAWE Sub-branch : s - A . '
402 Kawe 0.95 3,469 31 213 0 182 599 465 4,959
SUB-TOTAL 3,469 31 213 0 182:-599. . . 465 4,959
MAGOMENI Sub-branch s : R
501 Magomeni 0.80 1,021 0 0 13 231 29 w5 1,299
-502 Makurumtla 0.95 4,070 0 SV FEREY 1) 11 0 - 0 4,081
503 Ndugumbi 0.95 2,811 0 0 0 77 0 8. 2,89
504 Tandale 0.95 3,335 0 o .0 0 g 0 3,335
505 Mzimuni 0.95 1,872 0 0 o -0 o0 1,872
‘506 Kigogo 070 1,281 0 8 - 0 38 0 3 1,330
507 Mabibo 0.70 2,908 - .0 . 0 i5 0 1294
508 Manzese 0.80 - 2,138 0 0 0 0 0 0 2,138
509 Ubungo 0.95 6,092 . 943 74 0 526 16 124 - LTS
SUB-TOTAL 25,528 943 82 13 898 45 141 27,650
TOTAL 0.87 111,086 1,904 2,216 520 5,177 825

* more than 10 m>/day (more than 50 m*/day in case of unsuppressed demand).
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TABLE A.1.11 WATER SUPPLY AND DEMAND BALANCE IN DAR ES SALAAM
(1990, DAILY AVERAGE BASE)

(A) Gross Supply: 296,300 m3/day
‘ (Lower Rivu Treatrent Plant) 207,500 :
(Upper Ruvu Treatment Plant) 82,000
(Mtoni Treatment Plant) 6,800 :
(B) Net Supply: 193,400 m?/day
{C) Leakage Ratio: . ‘ L35 %
(D) Unsuppressed Consumptlon (Daxly average) 144,429 m¥/day
(B) Unsuppressed Demand: (D)/{1-(C)} 222,200 m?/day
© (F) Overall Suppression Factor: (B)/(B): : 87%
(G) Suppressed Consumption (Daily average) : 125,727 m?/day

(H) Suppressed Demand: (G)/{1-(C)} ' 193,400 m®/day

1.5 PEAK FACTOR
1.5.1 PRESENT PEAK FACTOR

Peak factors in thé distribution systein were estimated from the total flow from the three water sources |
at University, Ktmara and Mtoni, which were available from NUWA records and Siudy Team investi-
gations, D

At the u.niversity reservoir, NUWA only records the inflow into the reservoir. There are two outflows -
through the 54" and 33" pipes. The study team investigated the outflow fluctuation through the 54" and
the fluctuation pattern for the entire volume was based on this fluctuation observed for the 54" pipeline.

At Kimara Reservoir, there are no inflow records with NUWA but the outlet is controlled by a valve
for most of the day. When the valve is closed the water level in the reservoir rises and the water inflow
is calculated from the rise. This mﬂow is-assumed to be constant, and applicable for the period when
the valve is opened. The outﬂow from the reservou' has beels estimated to be the difference between the
inflow volume and the drop in the rise in the water leveI when the valves were open

At Mtoni, the outflow volume has been estnnated from NUWA records. The outflow from all the three
water sources are shown in F;gure Al2,; “From this ﬁgure it can be seen that the outflow volume i is
182,000 m3/ddy and the hourlj,r peakmg factor is 1.47, which was obtained on 3rd, August, 1990
It can also be seen that the Kimara curve reflects the condition when the valve is open. It is flat at all
o _other times. The permd when the valve is closed is the permd when demand suppression occurs.
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1.5.2 PEAK FACTOR FOR UNSUPPRESSED DEMAND

Since the rehabilitated system will eliminate demand suppression, peaking factors for unsuppressed
demand in each component of demand - domestic, industrial, commercial and institutional - need to be

developed .

In the case. of domest:c demand the consumptlon pattern observed by flow meter measurements inthe3
model areas is used to obtain the peak flow curve for domestic consumphon and gwen in F]gura A2,

Since leakage has been included in the current consumptlon pattem leakage is removed and the actual
domestic consumptnon is estimated. To determine the leakage as a function of water pressure the
lowest flow rate in the curve is considered to represent leakage. Leakage flows at other times is ob-
 tained as a proportion of this flow, based on the respective water pressure.

For industrial, commercial and institutional demand, the leakage is assumed 10 be constant during the
entive operational period. The operational periods for each component is as given below. Outside these

times, leakage is considered to be non-existent.

Industnal ....... B to 16 hours _
Commercial....7 to 21 hours
Institutional....8 to 15 hours

~The overall leakage coefficient is obtained from summation of the components. Comparirg unsup-
' pressed and suppressed demand, it can be seen that during the period of peak demand, i.e. in the
morning hours of the day, there is relatively httie demand suppressxon and it 1s around noon time that

demand suppression is ohservable,

During the unsuppreséed_ period, the peak factor is caleutated to be 1.50.

-A 1,22 -
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2 PER CAPITA CONSUMPTION®
2.1 'PURPOSE

The purpose of thls study isto estxmate the per cap:ta consumptlon in each service class - house and |
yard conneclions. This per caplta consumption value is used to calculate the non-suppressed consump~
tton in the city and, to evalvate the demand distribution in the City.

2.2 AREAS INVEST_IG_ATED
Three types of studies were conducted, Meters were installed to obtain per capita consumption data.

~TYPE A .

About 20 meters were mstalled in 5 model areas - Magomem, Karlakoo llala, Kinondoni and MlkO-
cheni (see Flgure A2, 1) - in March and April, 1990. About 40 meters were installed in Kisutu (city
center), Mefer readings were recorded everj; month,

- TYPE B : :

In addition, approximately ‘70 meters were also mstailed between Iu’.y and August 1990 in each of the

following areas - Kariakoo, Magomem,_ Kinondoni, Ilala and Sinza. Among the five areas, results were
obtained in three areas (Kariakoo, Magemeni and Kinondoni). These points are observed to evaluate

the effect of meter insta!lation on water conservation. o '

-TYPEC T | | |
‘Per capita consumption data was measured at the same time as leakage measurements were conducted
in the 3 model areas - Kariakoo, Magomeni and Kinondoni.

2.3 PROCEDURE

The following procedure is for types A aﬁd B survey. Procedure for type C sui’vey is described in
section 4.5, Appendix C. |

(1) Install meter. '

(2) Read meters every month in type A areas and every day in type B areas.

(3) Investigate number of 1nhab1tants per tap connection,

e ——— s T o - — -

* The contents of this section 13 used in section 2.3.3 "1990 unsﬁppressed-water consumption”, Main
Report : | ' :
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2.4 EQUIPMENT USED

- pipe locator
- "Portaflow" flow meter
- consumer meter - -

2.5 RESULY

Results are tabulated in Table A_.Z.i, which gives the per capita consumption for house connection
(Type A), and Table A.2.2, which gives the per capita consumption for yard connection (Type A).

Two other tables are analysis based on data measured dtiring the first on-site study; Table A.2.6 gives
the per capita consumption for hbuseholds not having access to water connections in the Kinondoni
Model area, while Table A,2.7 gives a similar analysis for the Magomeni model area

Further, analysis of other types of survey are given in the following tables.

Table A.2.8. Per capita consumption in 3 model areas (Type C)-
Table A.2.9- Per capita consumption in kariakoo area (Type B)
Table A.2.10 Per capita consumption in magomeni area (Type B).

Per capita cohsumption was estimated for each of the three types of water connection patternis;
- house comnnection

- yard connecuon

- no.connection (standp;pe/klosk)

2.5.1 PER' CAPITA WA‘TER CONSUMPTION - HOUSE / YARD CONNECTIONS

Per capita water consumption ﬁgures-for_ house and yard connections was done through a study of water
consumption patterns in - six selected model areas--f in Kariakoo, in Kisutu (city center) and in Jlala
wards of Nlala sub-branch, in Magomeni ward of Magomeni sub-branch, in Kinonddﬁi ward of Kinon-
doni sub-branch and in ‘Mikocheni area and in Kawe ward in Kawe sub-branch, These model areas
- were chosen with the view that the water consumption in }ﬂodel'areas should not be constrained by
water pressure, 'forbtherwi'se representative values of per capita water consumption would only reflect
suppressed demand rather than unsuppressed demand. The latter is reqmred sinice this will be the demgn
basis for the. rehabilitated system '

-A23-



Mikocheni and Kinondoni represent well-to-do, upper class residential areas, with wide open spaces
around the housing units serving as gardens, with mostly house connection type water supply. Kisutu
also represents upper class residential aveas, with the difference being that, being right in the center of
the city, there are no open spaces around houses, and most housing units are apartinents rather than
houses, which are prevalent in Mikocheni and Kinondoni. Magomeni, Tlala and Kariakoo represent not-
so-well-off residential areas, where there is a greater preponderance of the so-called "Swahili" housing

units.

In these modet areas, about 20 houses were chosen in each area (40 ‘in the case of Kisutu)' as representa-
tive of the said area. In these houses (some were commercial or institutional estabhshments), water
‘meters wete attached to the incoming pipe connection in March 1990. Meter readers at ‘the Tiala sub-
branch were requested to record the meter readings in the llala, Kisute and Kariakoo model areas Oni a
monthly basis. Meter readexs at the Kinondoni sub-branch were requested to record mmllar monthly
readings in the Kinondoni and Mikocheni model areas, while Magomem sub branch handled the work -

in the Magomem model areas.

Monthly meter reading records and the date of reading were input for data analysis; Study team person-
nel accompanied by NUWA technicians visited all the houses in'the Kariakoo, Magomeni and Kinon-
doni model areas in March 1990 to find out the number of people resident- in each house so as to esti-
mate the number of water consumers for each meter. At the same time, the number of taps and type of'
houses in each household were also recorded; 1) swahtllftype house is classified as a yard connection

and 2) non-swahili-type house is classified as a house connection.

The monthly water consumption volume in liters per capita per day, henceforth referred as Iped,

along with information for identification of each household (house number, street name and meter size),

and the number of people in each household is given in Table A2.1 (for house connection) and in
‘Table A.2.2 (for yard connectton) o '

The frequency distribution of per capita consumption . values for house connections obtamed from the
survey is given in F}oure A2.2.To account for variation in the number of people in the households in
the survey, a weighting average method was used. Overall average Ipcd value for ¢ach household was
_multiplied by the number of members in the household. The total of this product of all households
divided by the total number of people in all househol_d_ gives a'weighted Ipcd value of 227 liters. .

It is, however, found that house connection values vary consxderably with madel areas; 405 1!d in- .
Kinondoni, 254 1/d in City center and 159 1/d in other areas (ifala, Kariakoo, Magomem and -Mikoche-
ni). These differences are denved from different usage levels of fittings and equipment. Then, m__order :
to know the nature (like éooking, washing, gardening, neighbors’ use) of water use, incrcm_ental
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consumption 'of each WA'ter;uqe equ'ipr'nent was ana].yse'd follo\\?ing supplementary interviews, which
were conducted in October 1990, Table A.2.3 gives distrlbutlon of water-use equlpmem tabulated from
TablesAzlandAZZ '

Data which has more than 15 samples (types A to C in _Tab'le A.2.4) were firstly used and per capita
consumption is éstimated. Base consumption is estimated as 83 1/d from type '('A)‘ of Table A.2.4. "
Shower consumption is 25 I/d by subtracting type (A) from type (B). Flush toilet and sink consumptxon
is 61 1/d, obtamed by. subtractmg (B) from (C). Flush toilet is assumed to consume 30 lld based on
observations. m Japan. Therefore, sink consumption is 30 }/d. Estimated water used by othex types of
ﬁttmgs and equipment are gnven below, although the results are less rellable due to the smailer
nusnber of samples

Bathiub  © 143 /d (D-C)
Sprinkler 1 82 l/d (G-D)
Car washing ;' 52 'I_Id'(F.-D)

As a result base and mcremental c0nsun1pt10n of each fi ttmg and eqmpment is esumated and gwen in
the left- hand column of I‘abIe A2, 5

House conneenons in Dar-es-Salaam are subdmded into. three categones high, mlddle and low. From _
site lnspectlon and 1nterv1ews the following distribution has been’ deduced:; l) house connectlon (high)
is in all house connectnons in Upanga and Kinondoni and 50 % of Msasani, 2) house connecuon_
(middle) is all house conneenons in Kisutu, Mchafukoge and Kivukoni and 3) house t'onnect:on (low) is
50 % of the house connections in Msasani and all wards other than mentioned above.

'The frequency dnstrlbutlon of per caplta consumptlon values for yard connections obtained from the
survey is given in Fxgure A23. A samllar analyms for the case of yard connections from which 2
'welghted average of 83 lpcd is obtained, is given in Table A. 2.2 of this report. T]ns 1s rounded- off to
85 ipcd for yard connect:ons and adopted for yard connections in DSM. The yard connection consump-
tion of 85 1/d is almost equivalent to the base consumption of 80 1/d.
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TABLE A2.1 PER CAPITA CONSUMPTION -- HOUSE CONNECTION - .

{I'YPE A READING)
House Street Meter No. of _Monthly Average Water Consumption
No. Number Name Size people {liter per capnla per day) - Water-use Equipment”
' in house .

inch hold Aprif May 'Iune July Aug. Average

City Centre o . .
Ceem 91 e 145 e 118 (C)RSh,Sise

1 . 1423 . Chose 34" 8 i
2~ 1287/84 Zaramo 3/4* 3 - 101 - 145 - 123 (C) BSh,Si-yeye
3 92717 Zanaki 34" 5 - 1123 o= 171 - 147 (C) F,8h,8i,~5-
4 Market . 34" 2 -~ 64 -~ 8 == 73 (C)FESh,Siyy-
5 131178 Jamhuri 3/4" 4 - 221 - © 242 232 (N)B--,8i,-,ye-
6  819/82 Libya 34" 2 - 213 e 265 -~ 239 (C)ESh,Sis,n
-7 7271197 Market/Asia 3/4" 6 - 119 -— 154 - 137 -(C)ESh,8i,,---,-
8 - Mansfield 34" 3. - Tl - 52 -—— 62 (C)ESKSi,ye
9 724/11  Mkwepu 34" 8 - 133 - 129 . 131 " (B)EShSiB~ W
10 705/24 Mkwepu 34" 3 e 169 e 225 wio 197 (N)F,Sipmee
11 149  Indira Gandhi 34" 6 - 481 . 481 (C) F,Sh,8i,--,--
12 1017  Kitumbini _ 34 4 e 222 e 370 - 5296 (C) BSh,Si;-yeyn,
13 1017(0203) Kitumbini 304" 4 e 388 - 491 456 445 (N) F--Sij-,-,m,s
14 1574 Mosque 314} 5 - 120 - . - 120 - (D) F$h,5i,B,,,-
15Karim 3rd i Mskihici©~ ~ 34" 3 o e e 233 232 (C)EBShSie -
16 Karim 1st fl Mshihiri/Morogoro  3/4" 1 - 273 - 254 278 - 268 (N)F-~Si,~--
17 2201/148 Libya/Fupi 3/4* 2 - 276 -— 264. 150 230 (C)ESh;Si,-;-5e,-
18 1309/148 Kitumbini 3/4" 4 - 358 -— 475 417 (L) -Sh,Si-se
19 2119 Jamati 3/4" 3 - 556 - 676 616 (D) F,5h,8i,B, -
20 1973/10 India S 34" 3 eee 166 - 189 179 178  (C)F,Sh,Si,-,--,-,-
21  9/A India 34" 5 - 63 - 75 83 74 (C)FShSi-mye,e
22 465-141 " Aggrey/Indira Gande 3/4" 4 - - 68 534 610 - (O)F,-,8i,8,-,-,-
23 154 Indira Gande 34" 11 - 281 - 403 - 342 (C) ESh,Si,;m,
Ilala : o s . o
24 29 Moshi 3/4" 18 - 75 62 T2 we-- T (C)FESh,Si,-,-,-,-
25 90 Tanga _ 34" 11 -— 112786 56 -~ .85 (QEShSi,-Sp.C-
26 28  Lindi E 2 10 - 122 130 - —— 126 (C)FSh Si,-yemymye
27 20  Saadani 3/4* 8 .- 176 232 220 -~ 209 (D)ESh;Si,B,--,-,-
28 19 Saadani ‘ 34" 7 e 1870 2600 212 ---- 210 - (C) F,Sh,Si,-,-,e,e
26 24  Songea 34" 7 - 176 245 234 213 217 (D) FSh,Si;B,
30 10 Nzasa ' - 3/ 6 -- 364 430 - 507 434 (F)FSh, Si, ,B,--,C,-
Kariakoo . .
31 42, Swahili 3/4" 10 180 - - 149 157 162 (C)F.Sh,Si,-,-ye,-
32 A2/81 Matumbi 12*° 10 205 - 19 635 - 286 (G)F,Sh,5i,B,Sp,,-
33 NHCF61 Nyati 3/4" 5 e eeem e e 203 203 (DF Sh,-_-,-,--,-,-

(*) F = Flushtoilet  Sh = Shower B = Bathtub  Sp = Spririkier
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- TABLE A.2.1 CONTINUED

53

W= ‘Washing machine

A27-

House " Street Meter No: of Monthly Average Water Consumption .
No. Nuinber Name . . . Size  people (liter per capita per day) - Water-use Equipment”
' in house . : :
inch hold April May June July Aug. Average
Kinondoni _ o o
34 145 AdaEstate S34t 100 e e 629 682 622 644 (D) F Sh, Si B,-_-,-,-
35 34 . AdaEstate 34" 3 —— - -- 1294 1073 1184 (R) F,Sh,Si,B,Sp,C,W
36 33 AdaHstate 3/4" 5 e e i8 376 297 286 (H)F,Sh,5i,B,8p,-, W
37 24 K. Shamba 34" 14 e e 191 252 233 225 (H) F,5h,5i,B,Sp,-, W
38 23 : X, Shamba 3/4" 7 --- - 1141 633 816 863 (G)FSh,Si,B,Sp;-,-
39 SIDAC Ada Estate 34 2 e e ~--' 274 226 250 (G)F,Sh,Si;B,Sp,-,-
40 - 64  Ada Estate 3/4" 6 e e 325 245 - 285 (D not avallab]e
41 63 AdaEstate 314" B 360 228 -— 294 (F)FSh, Sl ,B,--,C,-
42 60  AdaEstats 344 9 e e 138 142 -— 140 (R)FSh,8i,B,5p,C, w
43 58  -AdaEstate 3/4" 3 - e 225 242 - 234 (D)FES5h,Si,B,--;-,-
Magomem IR : o
44 B206 - ‘Matombo Street 344" 10 - 150 -~ 193 175 173 (C)EsSh, 31
45 -E8 Matombo Street -3/4" 9 e 67 - - 115 91 () BSh,t,s,ey
46 'G27 Matombo Street 3/4" T e e - 407 246 327 (BY-,Shyeyeyenyny-
47 B 300 B (Area) C34T 3 e ws - 549 549 (F) F,Sh,-y~,--yy
Mlkochem e : e :
48 Plot 341/34 Block A 172" W - e 92 - 39 66 (M) I‘,—-,—-,-,Sp,
49 Plot 349 . Mikocheni A K1 B 78 85 82 82 (P)FSh,Si,-,8p,,-
50 Plot 411/443 Block A 34" 12 Lo f— 52 75 (?) notavailable.
51 Plot 252 Block A 3/4" T e e 47 - 52 50 (D FSh, Si,B Sp,C,-
.52 Plot 270 Block A~ 172 6 - e 115 - 134 125 (O)E Sh,--,-,--,-,-
Plot 321 Block A 3/4" I 42 - 65 54 (C)ES5h,Si-,--,-,-
54 Plot 286 :Block A . 3/4" 5 - 128 177 - 101 | 135 (D)F, Sh,Si,B,--,-,-
.55 Plot 273. Block A 344" 10 - e . 54 64 (C) FSh,Si,-,~,~,-
56 Plot 425 Block A /A 3 - - T3 - 96 85 (B)F,Sh,8i,B,-,-, W
57 Plot306° Block A TU3i4n 6 e e- o 5820 - 469 526 (D) FSh Si,B,~-,-,-
58 Plot'310 Block A “3/4" 8 - - 109 138 81 109 (D)F, ,Sh,54,B,--,-,-
59 Plot 355 Block A 34" 6 . - - 138 - 172 155 (P) F,8h,Si,-,5p,-,-
60 Plot'3_'51: Block A 3/4" .10 . -~ -~ 162 - 191 177 (G)ESh,Si,B,Sp,-,
Average Kinondoni (High) 405 -
“City centre (Middle) 254
Others (Low) 159
Total ) 227
(*} F = Flush toilet . Sh —VShowe:r Si = Sink = B = Bathtub  Sp = Sprinkler C = Car washing



TABLE A.2.2 PER CAPITA CONSUMPTION (YARD CONNECTION) (TYPE A READ]NG)

House =~ Street Meter No. of _Monthly Average Watér Consumption
No. Number Name Size  people (liter per capita per day) Water-use Eqmpment
‘ in house '

inch “hold Aprii May June July Aug. Average

ilala : ' -
1 32 ‘Taboma w8 - 72 112 121 - 102 | (A) No equipment
2 40 Nzasa 34t 17T - 55 68 - - 62 (A) No equipment
3 69  Bukoba 34" 8§ - 46 51" 51 -~ 49 (A)No equipment
4 33 . Arusha - 34" 13 - 111 79 120w 1037 (K) =yo-,8imyiny,-
5 33 - Utete 34" 20 - 22 = 4] e 32 ®- Sh,«-—,-,--,~,-—'
6. 28 Nzasa o 3/4" 9 - 47 82 TS e 68 (B) -,Sh,~r,=,-~,~,-
7 63  Moshi - 34" 15 - 87 157 58 -- 101 (B)-Sh,--mopei-
§ . 05  Moshi/ A2 10— 194535 e 33 (B)5Shnmeye
9 27  Iringa/Kilwa 2" 7 - 145 107 142 -— 131 C)ES8h,Si,--,-,-
10 21 . Aangani 314" 10 - 8 73 85 - 80 (B)-Shy—yeys
1t .17 Amsha e 10 - 143 183 129 1320 (B)-Shmpee
Kariakoo ' . B .
12 44 ' Nyamwezi 172" - 19 - - 128 253 182 188 (A)No equipment
13 10 - Swahxh/Nyatl : 2" 20 52— - 38 - 45 (A) No equipment
14 16 Fam 3/4" 15 63 e e 55 - 59  (A) No egnipment
15 27 .. Swahili 12" 100 122 e - 147142 137 (A) No equipment
16 22  Kongo - 34" 25 B0 - e 64 --—-- . 72 (A)No equipment
17 41 Nyamwezi 172" 11 - eeee e 105 - 105 (A)No equlpment
183 11 Jangwani 374" 9 B2 e e 53 o 068 (7) motavailable .
19 31 Kongo . 344" 10 152 -~ - 131 -2 142 (A) Noequipment
20 16~ Swahili /4" 25 123 .- 223 89 - 145 (B)-,Sh,--py-
21 37 Nyamwezi 1727 4 155 - e - 126 141 0 (B) -, Sh,-m 50
22 - 33 Swahili - 2" 17 125 - 98 G- —- 7 112 (B)=,Shj--y-pmsym-
23 4 Mbuni 127 7 98 - 178 === 123 133 . (A) No equipment
24 8  Matumbi 2° 20 56 - 89 53 -—— 66 (J) ESh,--ymnem
25 52 Kongo: 34" 13 20 - e - 22 21 (A)Noequipment
26° 29 Konge 34" 6 194 - e e 1700 182 (B)- Sh,-ﬁ,—,—-,-,-
Magomeni ' o o
27 A 156 Kagera Street 34" - 13 - 3 88 & - 70 (A) No eqmpment
.28 D 18 - Kapera Strest. - 3/4" 26 - 109 - 251 165 175 " (A)No'equipment .
/29 G 16  Chidia Street 34" 12 - 36 37 .81 -— 51 - (A} No équipinent
30 . G40 . Chidia Street . 34" 18 - 25 62 48 - 45 (A) No equipment
31 . (G17 Matombo Street .34 10 - 86 --—--.. 180 129 132 (A) No equipment
32 A'168 Kagera Street 3/4" 21 - 46 3. 17 - 51 (B)- Sh,»-,-,--,—,—.
33 B204 Matombo Street 34" 11 . —- 87 - 9 91 91 (JYF,Sh,--,-—-,-
34 D34 Kapera Street 34" 22 0 - 20 020 41 .- 27 (A) Noequipment
35 305 Mkwawa : 12" 10 eeen e K 83 (A) No equipment
36 E 14 Chole Sireet 34" 15 - 62 s - 80 71 (B)-Sh,-,-—;-,-
37 F26 Mengo Street 34" 318 -~ 29 92 - 40 54  (A)No equipment
383 F20 Mengo Street 34" 14 - 40 - 60 50 (A) No equipment
39 G41 Matombo Street 3/4" 16 - 27 135 -~ 60 74 . (B)-,Sh,nmynym
40 F 181 Kagera Street : 72 Sy J— 41 - - - 58 50 (K) -, S,
41 'B44 Matombo Street  3/4" 23 -— 56 98 -— 55 70 (A)No equipment
42 B23 Gombero Street 34" 12 < i e e 65 65 ‘(B) B 7oy
Mikocheni : o .
43 Plot 240 Block A 1727 9 - 50 - - 70 60 (A) No equipment
: . ' Average = 83 L :

(*) F = Flush toilet Sh = Shower 8i = Sink B = Bathtub Sp = Sprink}er C = Car washing
W = Washing machine ' ; : L :
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TABLE A.2.3 DISTRIBUTION OF WATER-USE EQUIPMENT

water-use

HOUSE CONNECTION

YARD

equipment (high) {middle) (low) CONNECTION
shower 100.0 78.3 96.2 40.5
fiush toiiet 1060.0 95.7 96.2. 1.2
sink’ 100.0 100.0 76.9 7.2
bathtub 100.0 17.4 38.5 0.0
sprinkler 66.7 0.0 26.9 0.0

car wash 33.3 0.0 11.5 0.0
washing machine 4.3

44.4

38 - 00

Note: high...in Kinondoni, middle...in City center, low...in other areas (flala, Kariakoo, Magomeni andMikoche

TABLE A.2.4 DOMESTIC CONSUMPTION ACCORDING'TO WATER-USE EQUIPMENT

TYPE*

.. Average per capita’ Number of sample

‘Remarks

~ consumption (i/day)
{A) No equipment - 83 24
(B) ",Sh,-'-,-‘,-_-,-,— 108 5
(C) B,8h,Si,~, - 169 © 22 .F = Flush toilet
(D) F,5h,8i,B,--,-,- 312 9
(E) K, Sh,Si,B,~-,~, W 108 2 Sh = Shower
(F) ¥,5h,51,B,--,C;- 364 2 :
(G) F,Sh,5i,B,Sp,-,- 394 4 8i = Sink-
a{)_F;_Sh,Si.B,SP,';W 256 2 : ’
" {D) F,8h,8i,B,5p,C,- 15 1 B = Bathtub
(J) F:'Sh)"'.'v"r")“v' . 188 6
(K) -,=-, 81,7,y a7 2 Sp = Sprinkler -
(L) -,8h,8i,-,=,, 417 1
(M} F,--,--,-,8p,-,- 66 1 C = Car wash -
(N) F,--,8i,-;-;-,~ 286 4 )
{Q) F--,81,B,~,- 610 1 W = Washing machine
(P) F,;8h,Si,-,3p,-,- 119 2 :
{Q) E,Sh,Si,-,8p,C,- 85 1
(R) F,5h,81,B,8p,C, W 662 . 2
AVERAGE 182 101
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TABLE A.2.5 WATER-USE EQUIPMENT CONSUMPTION

base consumptlon : _ House_connection Yard
(lld) (high) - (middle) (low) © - connection
"non-luxury' consumption 80 80 80 80 . 80
shower, o 25 25 20 24 . 10
fiush toxlet ' 30 30 29 29 2
sink. | 30 30 .30 23 , 2
bathtub : 140 140 24 54 0
sprinkler - 80 53 0 22 0
carwash = 50 17 0 6 0
‘washing machine ' 40 18 2 2 0
(A)Fotal. . - 475 393 184 239 94
(B) Measurement T e 405 254 159 : 83 :
Difference (A-B)IB R 3% 28% 50% _ 13% -

Note: hlgh ..... in Kinondoni
middle...in City center
low...... in other arcas (llala, Kariakoo, Magomem and Mlkochem

2. 5 2. PER CAPITA WATER CONSUMPI‘ION
S NO CONNECTION (KIOSKISTANDPIPE C(‘ONNECTION)

In the case of househOIds not having water conhections, and therefore _dep’e'ndent on external source}'s of
water - from water kiosks, standpip&s; or ﬁ'(nn other people’s houses - a study was done o analyze the
water consumptton pattems of such households Two model squatter areas in Magomem and’ Kmondo-
ni were selected. About 7 households in the former and about 57 households in the latter were stuclled

A standpipe was located in each of the two model areas.

_One standplpe is in the south-end of the Kinondoni model area (see Flgure A.2.4). Houses are. loeatecl
close to-each other at an estimated average mterval of 10 meters Fifty-seven households used the
standpnpe The followmg were taken into account 13 to 4 households in one house, 2) 57 househo]ds'
using this standplpe and 3) distance from houses to the standpipes, which is average carrymg dxstance is
judged to be 30 o 40 meters

“The otllef sta’ndpipe is. lbcated in eastern l)oundarj.r of Magomeni (see Figure A.2, 5). In this part, there
were some yard connection users, resultmg in only seven standpxpe users. The carrymﬂ distance here

also is Judged to be 30 tc 40 meters
These carrymg dxstances are typxcal for the developed urbamzed arcas. However, in the newly-deveiop-

mg urbamzed areas and developmg areas, carrying distance of water’ 1s certainly longer due to inade-
. quate secondary pipe n_etwo_rk and service pipes. Per capita water consumptlon in those areas will be

A2
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smaller.

Observation started at 6:00 am and ended 8:30 pm, and was carried on - for three days consecutively at
each location. On three consecutive days, a record was kept of all people who came to collect water at
the standpipe, as well as their address. Records were also kept of the volume of water collected each

time. These observations were made in March 1990,

This data was sorted out to group water collection volumes by household. Subsequently, a survey was
made by members of the Study team on three separate days to find out the number of people consunting
the collected water at the addresses obtained from the people collecting water, during the previous
recording days. A summarized list of households identified by a name or number in the Magomeni and
Kinondoni mode! areas, the nurber of people in the households and the water consumed on each of the
three days is given in Tables A.2.6 and A.2.7, respectively.

1t can be seen in these tables that in some cases, the _numbér of household members differ on the three
survey daies, and therefore a selection was done to obtain the reliabie: household member count. Such
numbers differ due to a vriety of reasons. Among thern are that the number of people in the household
do actually vary on account of mlgrauon to aid from the rural areas: Another reason was that the resi-
dents did have problems in counting large numbers (family sizes were Iarge in many cases) espeu,lally

older and uneducated members.

The criteria used "to break the tie" was that if two of the values matched, and the third value differed,
the majonty principle would prevail. If all three values d:ffered and if any two values were nearer each
other, one of the two was selected. One guiding criteria was that the earlier survey value was more
correct than a later survey value, due to that date being closer to the dates of water collection measure-

ment.

Another selection had to be made to eliminate unrebteéenfative ot "unt eliable” water cohsum"p:tion
values since values as low as 1 Iped was thamed which is unreasonable. The criterla used here was
that lpcd values lower than 10 lpcd would be eliminated, since it was observed in the model areas
that quite a few households collected water from more than one standpipe. Such a criteria would rectify

this uncertainty, statistically.

The frequency distribution of the ifeliable’ values of per capita consumption fof population without
water connections is given in Figure A.2.6. The overall weighted average per capita value, to account
for family size, as in the case of house and yard connection areas, was 19.6 Ipcd in the case of Magom- -
eni model area and 21.6 in the Kinondoni model area. For this study, a value adopted for households'

not havmg water connections w1th1n the premlses is 22 Iped.

-A2:14 -
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We have apphed the obtained per capita consumption of 22 liters per day in the two model areas to '1o- .
conpection" ‘users throughout the city. Hence, estimated total consumption might give rather hlgher "
value. Nevertheless ‘variation of the per capxta consumpiion in no-connection category can ‘have only
‘negligible- effect on the estimated domestic consumption and network analysis due to its relative small-
ness compared to that of other catégories. Accordmgly we have concluded that, for the plannmg pur— '
pose, the value is effective. : '

2.6 ANALYSIS

From Type A analysxs of house connections (Table A.2.1), it was determmed that the per capita
consumption varied from 159 lped to 405, while Type C (Table A. 2. 8) analysis resulted in a value of
57 to 151 Ipcd ‘This variation can be explamed by the fact that in Type C analysis, a squatter area in
Kinondoni was also mcluded which depressed the lpcd value for house connections. Type A value is
representatwe of all areas.

For the case of yard connectlons Type A analys:s (Table A. 2 2) y1elded a lped value of 85, while
- Type C analyms at' Magomeni, (Table A.2.8) yielded a value of 73 Ipcd. Type B analyms at Kariakoo
" (Table A.2. 9) gave a value of 82 Ipcd, whlle another Type B analysxs at Magomem (Table A.2. 10)
resulted in a value of 91 lpcd These va[ues appear to be essentlally the same,

Type A analys;s ylelded an lpcd value for households with no water connectlons of 22 lpcd (Tables
A2.6and A2 7) :
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TABLE A.2.8 PER CAPITA CONSUMPTION IN 3 MODEY, AREAS (TYPE C READING)

Kariakoo Magomeni Kinondoni Remarks
{1) Consumption: m?/day 946 371 344 tefer to Table C.4.6,
. Appendix
{2) Demand: m3/day 1,823 478 547 _including leakage
(3) Population 6,272 6,510 4,392, . “from survey
(4) Connection 358 301 221 from survey
(5) Per Capita Consump.: l/s ‘151 57 78 (H3)
{6) Per Capita Demand: /s 291 73 125 (I3

' TABLE A.2.9 PER CAPITA CONSUMPTION IN KARIAKOO AREA (TYPE B READING)

CONSUMPTION (i/day)

Hoﬂsehold ' Per éapita

House Street ! _
NO.  Name First Second Thiyd Average Size .Consumption -
= day day day - (I/day)
42 Congo 907 945 902 918 2 459
8  Mhoro 440 468 721 545 8 - 68
6  Mhoro 657 554 629 613 . 10 61
4 Mhoro 1,286 1,206 1,496 . 1,329 20 .66
1 Mharo 1,270 " 1,138 1,384 1,264 20 63
15 Jangwani 1,453 1,576 1,545 1,525 15 102
18 Melerd 2,461 2,037 2,908 2,469 .18 137
5% Jangwani 4,661 3,707 5,372 4,580 Factory e
18 Jangwani 1,169 1,277 880 1,109 - - 10 LML
7 Mhoro 1,637 1,490 1,445 11,524 i1 139
44 Congo 1,041 848 1,016 968 21 46
11 Jangwani 437 430 - 533 466 9 . 52
5  Mhoro 1,519 1,270 1,422 1,404 30 47
17 Jangwani 1,232 1,150 1,404 1,262 13 97
TOTAL 20,170 18,095 21,663 19,976 187 #82

Note : * except factory
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TABLE A.2.10 PER CAPITA CONSUMPTION IN MAGOMENI AREA (FYPE B reading)

House Street CONSUMPTION (1/day) Household ' ‘Per capita

" 'NO. Name - First day Second day Average Size Consumption
12 - Gombero . 18 27 23 : Under construction
305 Gombero - 752 635 694 1z - 58 l/day
13 Gombero 1,016 990 1003 _ 16 - 63
15 ‘Gombero 1,286 1,434 1,360 19 R
17  Gombero 1,326 © 804 1065 13 82
333A . Gombero 85 © 43 - 64 Under construction
333 Gombero Cooas 1,054 1,000 8 125
301 Gombero 981 1,154 1,068 5 214
19 . Gombero 630 . 945 788 - 20 39
218 Gombero 3,171 3,205 3,188 - 8 399
21 Gombero 2,235 240 1,238 13 95
" 23 Gombero 610 . 846 728 14 52
25 Gombero 1,239 2,687 1,963 21 .93
27 - Gombero 1,394 1,746 1,570 20 79
30 Matombo 912 B 73 - 767 16 T 43
1 Gombero 863 903 883 -8 i10
158A  Gombero 1,955 2,199 2,077 9 231
156. Mlkwana 1,526 2,382 1,954 28 70
153 Gombero 1,480 1,338 1,409 10 B TS|
11 Gombero 760 - 953 857 14 61
7  Gombero 1,145 1,396 1,271 16 79
9 .  Gombero . 530 441 486 11" ' 44
- TOTAL 24,859 - 26,043 25,451 : 281 91

' TABLE A.2.1% OVERALL ANALYSIS

o . ' _ ' Per Yard Connection
Model No. of No. of . No. of No, of No, of

Area connections “families . people Families People
Kinondoni 66 183 793 2.8 12.0
Kariakoo : 139 433 2,224 3.1 ‘16.0
Magomeni : 186 : 788 3,013 4.2 16.2

Overall 391 . 1,404 6,030 3.6 15.4
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TABLE A.2.12 DETERMINATION OF THE NUMBER OF FAMILIES PER YARD
CONNECTION IN KINONDONI, KARIAKOO AND MAGOMENI MODEL AREAS

KINONDONI
N F P N F p N 1 P
1 1 6 23 1 7 . 45 1 8
2 1 9 24 2 3 46 1 5
3 3 9 25 . .1 4 47 7. 12
4 1 7 26 1 4 48 1 11
5 1 12 27 9 28 49 1 11
6 i 5 - 28 1 7 50 3 12
7 g 26 29 1 12 51 3 17
8 5 - 18 30 2 -9 . 52 i 8
9 7 42 31 4 15 53 5. 11
10 6 i8s 32 1 13 54 1 9
11 4 17 © 33 1 8 55 A 9
12 5 19 34 10 29 56 5 .18
13 1 10 35 12 32 - 57 4 18
14 2 15 386 10 30 . 58 1 5
15 2 10 37 1 4 59 1 15 -
16 1 6 38 6 4 60" 2 5
17 1 4 39 4 9 © 61 4 17
18 1 9 . 40 1 7 62 6 14.
19 1 5 41 1 15 63. 1. 8
20 1 6 42 1 11 64 1 6
21 1 9 43 1 13 65 4 10
22 z 17 44 1 16 66 1 10
Total 183 - 7913
Average 2.8 12.0 .
KARIAKQO
N F P N F P N F P
1 4 20 18 2 i 35 1 13
2 1 24 19 2 4 . 36 .. 1 21
3 ‘1 15 20 7 ‘10 37 7 25
4 4 20 21 6 . 16 38 1 31
5 6 21 22 6 .14 .39 1 7.
6 1 .10 23 1 12 © 40 3 11
7 1 20 24 4 18 41 4 29
8 1 8 25 7 18 42 1 12
.9 1 7 ;26 1 6 43 4 12
10 8 28 27 1 20 . 44 2 11
11 1 13 28 1 12 45 6 217 .
12 2 7o 29 5 21 .. .. 46 1 6
13 4 ‘17 30 3 24 47 1 15
14 2 2 31 1 4 © 48 4 20
15 g 27 3z 3 18 49 1 7
16 . 3 12 33 6 .20 50 2 13 .
17 1 12 34 -2 9 Bl 1 15

Note : N Sample number, F Number of family; P Numbef Of'pedpié
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TABLE A.2.12 CONTINUED

N F P N F P

N F P
52 3 .13 .82 1 18 111 3 12
53 5 15 83 6 14 112 6 20
54 5 11 84 5 19 113 5 18
685 5 .9 ' 85 2 23 - 114 . 1 9
. 56 1 '8 86 3 20 115 1 21
» 57 6 i8 - 87 5 20 116 1 8
58 6 22 88 1 23 S117 1 18
59 1 11 . 89 2 9 118 10 29
60 6. 16" - 90 1 S22 119 1 20
61 7 18 91 1 80 120 1 15
62 4 - 27 92 1 10 121 5 15
63 4 19 93 1 29 122 3 11
. 64 1 15 94 1 9 123 5 23
T 65 1 4 . 95 3 20 124 3 10
66 8 32 ¢ .. 96 1 30 125 2 10
67 2 15 97 1 8 126 7 23
68 X 4 98 1 4 127 3 26
.69 1 5 99 1 5 _ 128 1 10
- 70 . T 05 . 100 6 30 129 1 i6
- 71 1 18 i01 3 11 . 130 5 12
S 72 3 11 102 2. 8 131 5 20
73 1 10 103 1 11 132 6 10
74 6 22 104 1 12 133 4 7
- 75 1 11 .. 105 . 9 22 134 2 12
76 2 18 106 6 12 135 7 24
77 3 13 107 9 - 18 136 1 20
78 6 26 108 17 137 2 16
79 4 20 109 1 11 138 7 17
80 4 14 110 . 4 17 139 4 - 28
81 3 17 ' ‘Total 433 2224
: Average - 3.1 16.0
MAGOMENI
1 2 g i5 2 6 29 1 5
2 4 .15 16 5 16 - 30 7 23
"3 3 17 17 3 10 31 7 -18
4 5 10 18 6 .28 - 32 6 21
5 3 18 19 5 23 33 5 - 18
6 4 13 .20 5 17 34 724
7 6 14 21 2 10 35 1 24
8 8 18 22 6 19 36 - 2 10
9 6 21 23 1 4 37 10 . 19
10 5 14 24 6 18 38 6 19
S11 6 28 .25 . 2 10 39 .9 .28
12 4 7 26 2 5 . 40 6 .7
13 4 16 - 27 4 5 41 6 20
14 4. 8 .28 4 8 42 - 6 11
Note : N-Sample number - F Number of family P HNumber of people
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TABLE A.2.12 ' CONTINUED

Average .

N F P N F P N F P
43 6 7 91 11 24 139 1 18
44 '8 19 92 10 27 140 5 10
45 3 18 93 5 32 141 6 12
46 - 1 13 94 7 22 142 5 17
47 2 10 . 95 6 19 ‘143 3 6
48 1 12 96 3 15 144 6 10
49 2 20 97 4 16 145 19
50 1 11 98 5 29 146 2 10
51 7 ‘15 99 4 15 147 3 21
52 8 22 100 1 4 148 4 19
53 4 17 101 1 10 149 6 19

54 2 12 102 2 7 150 .8 27
55 2 8 103 3 16 151 3 9
56 3 20 104 5 31 152 6 17
57 1 12 105 8 22 153 5 17

58 3 19 . 106 4 23 154 3 14
59 6 23 107 6 21 155 7 24
60 1 8 108 4 18 156 4 8
61 1 5 109 4 22 157 6 19

. 62 3 10 110 4 .15 158 1 7

63 7 12 111 8 33 159 3 9
64 6 20 112 7 29 160 1 9
65 4 13 113 5 21 161 1 6
66 6 22 114 6 13 162 1 11
67 5 11 115 5 20 163 1 8
68 5 26 116 6 19 164 1. 10
69 4 19 117 4 30 165 1 10
70 4 19 118 6 15 166 6 24
71 8 14 119 4 21 167 5 5
72 -1 20 120 8 24 168 2 .6
73 3 25 121 4 15 169 = 3 21
74 2 6 122 3 12 170 7 21 -
75 2 25 123 6 24 171 S g
76 3 27 124 4 -18 - 172 1 18
77 4 18 125 4 16 173 9 26 -
78 1 5 126 5 14 174 1 8
79 6 16 127 2 7 175 2 12

- 80 4 24 128 4 17 176 4 19
81 4 12 129 6 12 177 1 7
82 5. 25 130 8 20 178 4 20
83 6 21 131 5 .17 179 1 20
84 6 15 132 5. ' 23 180 -1 12

. 85 4 25 133 2 12 181 5 20
86 6 25 134 6 20 182 2 16
87 6 19 135 1 15 183 17
88 5 19 136 4 14 184 4 9
89 7 25 137 4 14 185 - 6 22
90 6 25 138 3 .6 186 5 20

' Total = - 788 3013

4.2 -16.2

-A222-









B. APPENDIX TO CHAPTER 3.

1. GENERIC JOB DESCRIPTION OF BM, DEPAREMENT HEADS, ENGINEERS
IN OPERATION DEPARTMENT, AND SUB-BRANCH MANAGERS OF DSMB ™

1.1 BRANCH MANAGER:

a. In charge of the BRANCH both administratively and professionalty.
b. Supervise, coordinate and advise on day to day water supply operation in service area of the |
BRANCH ensuring safe and continuous supplies of water to consumers. o :
¢. Beat responsibility for the technical efficiency of water abstraction; treatment and distribution within
the service area and ensuring that adequate maintenance is carried-out in all plants and equipments.

d. Bear responsibility of the commercial operation of the BRANCH ensuring that agreed administrative

and financial systems are installed and operated.
e. Bear responsibility for the achievement of production and financial targets.
f, Responsible to the Director of Operation.

1.2 HEAD, PERSONNEL AND ADMINIS’I‘RATIV’E DEPARTMENT:

a. Prepare BRANCH's manpower and training plans for submission to NUWA's HQ.
b. Im_plément all personnel systems and administrative procedures at the BRANCH.
c. Provide office services and security for the BRANCH.

1.3 HEAD, OPERATION DEPARTMENT:

a. Responsnble for the operation of the BRANCH's water supply system according to agreed perform~
ance and pubhc health standards. _

b. Supervnse the preparation and 1mp1ementatxon of detailed planned preventive maintenance pro-
grammes for plants, equipments, and ¢ivil works at the BRANCH. o :

c. Ensuré’ that rcgular inspectiéil of plants,' equipments and civil works is carried out and monitors all

- servicing; maintenance and repair, ' ' ' :

d. Advise the source & treatment and distribution’ engineers on major breakdowns and repmrs of elec-

~trical equipments and civil works. ' el

" e. Ensure prompt and efficient mvestlgatmn of customer complamts concerning quallty, taste and

health, '

e e e T oy - —y A _—— -

* Refer to section 3.2.2 "staff of the Dar es Salaam branch, NUWA", Main Re'p.ort. o
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1.4 HEAD, FINANCE DEPAI?I‘MENT= BRANCH ACCOUNTANT"

a. Interprete unplement ﬁndnc:al regu!atlons and reviewing their practicabihty and viability; advising

the Director of Finance accordingly.
b. Assist in the reviewing and formulatmg financial management practices.

¢. Deal with accounting prablems. .

d. Prepare both on the job and formal training programme for accounting personnel.

e. Prepare annual statutory accounts for the BRANCH.

f. Manage working capital and controls cash flow. .

g. Produce guldelmes for and supervise the co- ‘ordination and critical appratsal of the periodic opera-
tional and capital budgets prior to submission to the BRANCH MANAGER. :

1.5 DISTRIBUTION ENGINEER, CHIEF OF THE SECTION:

a. Orgamze control, supervise and manage . :
a) the manpower resources, including contractors employed on the mstallatton repair and mainte-
nance of the d:stributxon and a part of transmission networks of the BRANCH through five SUB-

BRANCH managers and chief of the emergency unit.
b) the use of matenals including setting stock levels, requ1s1t10n1ng, site securlty, etc.
¢) all available vehicles, tools etc. ensuring adequate records of their usage and avallablhty are main-

fained. _ .
b. Ensure adequate records are maintained of work undertaken, material issued, mat_erial returned,

manpower employed, cost incurred.
¢. Ensure that the standard procedures for operation and maintenance including safety standards are.

introduced and maintained. :
d. Ensure that management and budget control mformatlon is disseminated to SUB—BRANCH manag-

ers.
L.6 MAlNTENANCE ENGINEER, CHIEF OF THE SECTION:
a. Responsible for the maintenance and repair of all the mochzinical and electrical plants,.bu_ilding struc-

tures, intakes and other civil works of the BRANCH.
b. Responsible for all the workshops, and for buildings maintenance serwces in the BRANCH

1.7 SUPPLIES & STORES OFFICER, CHIEF OF THE SECTION::

a. Ensures timely procurement. .
b. Ensures proper receipt, storage, and procedures for the acqmsltlon storage and issue of all matenais
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and services. :
¢. Establishes, evaluates and maintaing primary and secondary data. -
d. Reviews and approves all the purchase orders of the BRANCH before issue.

1.8 SUB-BRANCH MANAGER:

a. In charge of the sub-branch for day to day operations.

b. Makes recommendation to the distribution engineer on the establishment of detailed standard proce-

_ dures-for operation and regular maintenance of the distribution system at the SUB-BRANCH.

c. Investigates customer complaints on tariff rates of water consumed, water disconnexion etc.

d. Responsible for new connexion.

e. Reports over- alI matters relating to the operation of the SUB-BRANCH disiribution systems to the
distribution engmeer '

f. Responsible to the distribution engineer.
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2. PARASTATAL SALARY SCALE
(refer to section 3.2.2, Main Report)

1) Parastatal Operational Scale (POS) _ - -+ (Unit: T.Shs.)
AIR* 1 2 3 -4 5 6 7 8
POS 1 60 | 2,125 2,185 | 2,245 | 2,308 2,365 2,425 2,485 -
POS 2 85 | 2,620 | 2,705 | 2,790 | 2,875 | 2,960 | 3,045 3,130 -
POS 3 95 | 3,265 | 3,360 | 3,455 | 3,550 | 3,645 | 3,740 3,835 -
FOS 4 110 | 4,000 | 4,110 | 4,220 | 4,330 | 4,440 | 4,550 | 4,660 -
POS & 120 | 4,815 | 4,935 | 5,055 | 5,175 | 5,295 | 5,415 5,535 | 5,655
POS 6 130 | 5,835 | 5,965 | 6,095 | 6,225 | 6,355 | 6,485 | 6,615 .| 6,745
POS 7 145 6,950 | 7,095 | 7,240 | 7,385 | 7,530 | 7,675 7,820 7,965
Pos & | 160 | 8,160 | 8,320 | 8,480 | 8,640 | 8,800 | 8,960 - -
POS 9 | 170 | 9,160 |{-9,330 | 9,500 | 9,670 | 9,840 |10,010 - -
2) Parastatal General Scale (PGS) : o _ - (Unit: T.Shs.)
AIR* 1 2 3 4 -5 6 7 8
PGs 1 | 110 | 3;435 | .3,54%5 | 3,655 | 3,765 | 3,875 | 3,985 | 4,095 -
PGS 2 120 | 4,230 | 4,350 | 4,470 | 4,590 | 4,710 | 4,830 | 4,950 -
PGS 3 130 | 5,100 | 5,230 | 5,360 | 5,490 | 5,620 | 5,750 5,880 | 6,010
PGS 4 145 | 6,195 | 6,340 | 6,485 | 6,630 | 6,775 | 6,920 | 7,065 7,210
PGS 5 | 155 | 7,380.{ 7,535 | 7,690 | 7,845 | 8,000 | 8,155 | 8,310 | 8,465
PGs . 6 .| 170 | 8,665 | 8,835 | 9,005 | 9,175 | 9,345 | 9,515 - -
pGs 7 | 180 | 9,710 | 9,890 (10,070 ;{10,250 {10,430 (10,610 - -
PGS 8 | 150 {10,825 |11,015 |11,205 |11,395 {11,585 - - -
PGS 9 | 200 |11,820 |12,020 |12,220 {12,420 - - - -
PGS 10 | 220 |12,675 {12,895 {13,115 {13,335 - - - -
PGS 11 | 230 |13,575 ;13,805 |14,035 14,265 ' - - - -
PGS 12 240 114,520 |14,760 |15,000 |15,240 - ~ - =
PGS 13 | 250 15,520 {15,770 |16,020 (16,270 - - - -

.3) Parastatal Rare Scale (PRS) =~ =~ _ _ .  (Unit: T.Shs.)
| | Ars 1 2 3 | a4 5 6 7 8
PRS 1 | 170 | 7,755 | 7,925 | 8,095 | 8,265 | 8,435 | 8,605 | 8,775 | 8,945
PRS 2 | 200 | 9,145 | 9,345 | 9,545 | 9,745 | 9,945 |10,145 - -
prs 3 | 220 10,345 |10,565 10,785 |11,005 11,225 [11,445 - -
PRS. 4 | 245 111,690 11,935 |12,180 |12,425 |12,670 - - -
PRS 5 | 265 12,935 {13,200 |13,465 |13,730 |13,995 - - -
PRS" 6 | 290 |14,305 |14,595 |14,885 {15,175 | = - - - -
PRs 7 | 310 |15,825 |16,135 |16,245 {16,755 - - - -
PRS- 8 | 335 |17,165 17,500 117,835 |18,170 - - - -
PRS 9 | 360 [18,625 |18,985 |19,345 (19,705 - - - -
PRS 10 | 385 [20,205 [20,590 |20,975 |21,360 - - - -
4) Parastatal Special Scale (PS$) S _ "~ (Unit: T.Shs.)
pss 1 | 360 |16,490 |16,850 |17,210 {17,570 - - - -
pss 2 | 480 [18;170 |18,650 |19,130 (19,610 - - - -
Pss 3 | 600 [20,330 |20,930 |21,530 [22,130 .- - - -
Pss 4 | 720 (22,970 (23,690 |24,410 |25,130 - - - -

% AIR .... Annual Increment Rate, Effective from July 1, 1990
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