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CHAPTER 6. WATER SUPPLY AND SANITATION

6.1 GENERAL BACKGROUND
6.1.1 Historical Perspectives
| (1) Urban WaterSupply

In pre- colomal times, major cmes depended entirely upon undeveloped
soureces such as nvens and streams, springs, wells, ponds and direct rainfall for
their water supply. The celomal administration recognized the key rote which
~ the 1mproved water supply could play in the elimination or control of common
diseases and in thé raising of health level and general welfare of the people. 1It,
therefore, undertook the water supply schemes in such cities as Abeokuta
{1911), Lagoes (1814), Eunugu (1925), ljebu-Ode (1927), Oyo (1928}, Aba (1928),
Onitsha (1928), Makurdi (1928), Kano (1929), Kaduna {1930), Akure {1931),
Jos (1935), Okene (1936) and Port Harcourt (1937). By 1953 there were 28
urban water supply undértakings, and the figure had rlsen to 67 by 1960 and
261 by 1970. The amount of improved water consumed in these towns rose from
63 MLD in 1952 to 205 MLD in 1960, 048 MLD in 1974 and 1, 799 MLDin 1985,

By 1985, the per capita consumptmn of pipeborne water for the population
served ranged from 16 lpd for Ondo to 244 lpd for Benue, with an average ﬁgure
- 'of 62 lpn

Smce early 1970s, the Governments haVe invested heavily in urban
water suPply schemes mcludmg dam construction for Benin City, Ibadan,
~1lorin, Jos, Kaduna, Katsina and Zaria and the borehole sinking for Maiduguri
-and Sokoto. Capital allocation to water supply development has increased in
: absolube berms, however, its share of total capital expenditure declined from 15

percent in 1950 to only 3 percent in 1980. Consequently, inadequate water
supply remains as one of the major problems in urban centres; in fact, none of
g them éxcept, in Abuja Clty is’ ¢on31dered capable in supplymg adequate amount
* of the improved water. Long queues or rows of empty. containers at public stand

: pipes, the needs for households to invest in water storage tankslshallow wells,
 and the ¢ommnion use ef ummproved water in all cities are clear indications of
the severé inadequacy It is not uncommon for pipes to remain dry, for days,
‘-weeks, months or even yearsin some parts of ¢ cmes Because of the limitation of
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- municipal supplies, the industrial establishments, hi)usiﬁg‘éstatee and private
rich individuals who have the means often resort to developing their own
supplies through the sinking of bereholes.

In 1978, the percentage of houses or compounds sewed w1th water
ranged from 5 in Bauchi to 78 in Port Harcourt, and cmly six cities had flush
toilets in more than 10 percent of the houses or compounds. The use of
pipeborne water in cities is basically “rural” in ehatéic_t,ef; ‘most of it goes for
drinking, food preparation, cooking, washing, bathing and laundry, and only
little water is used for waste disposal, recreation and amenity purposes. Thisis
no doubt partly due to crushing poverty levels which make it difficult for people
to install water—usmg facilities such a‘.é flush toiléts, but it is also partly due to
inadequate water supply. Pit latrines which are common in most of cities are
sometimes located very close to wells and so poliute them with faecal materials,
and the introduction of the septic tank system is also the source of greuhdwater
contamination in areas where soils are sandy, such as Lages, Benm, Onitsha,
Owerri, Umuahia and Calabar.

(2) Rural Water Supply

' Until recently, virtually all the Stabes gave a relatwely lew prmnty to
~water in their rural development efforts, and in ‘many arcas, the rural people
themselves- thought more in terms of convenience than of expected health'
benefits from water as their priority nced, Many tubewells were sunk in the
then North Region in the 1940s, 1950s and early 1960s without the active
involvement of the local people; thus, they were open and unprotected, and the
people were not made to accépt to take care of them. There were no plans to
maintain them, and most of them became disused after only a few years Upto
date, roads, schools and dlspensarles have been built for many villages whlch

still rely on polluted loeal streams, pends, sprmgs or shallow wells for thelr
water SUpply :

~ With the estabhshment of RBDAs in 1976 and DFRRI m 1986 a new
era opened in the provision of water’ to rural areas. ‘A great number of
boreholes are bemg sunk in various parts of the country, fitted w:th manual or |
powered pumps, many of which are sunk as part of the l‘latIOI‘IWIdé effort:-to
eradicate the Guinea worm dlsease, Pnpéborne water has also been extended to
" rural areas from contral urban undertakmg in Funtua and Zaria. However
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because of inadequate s‘up'ply,- the technological problems and the people’s
ignorance, many of the rural communilies served in this way have not been
able to derive the maximuim beneﬁts therefrom. Thus, it is common to hear of:

- Boreholes especnally in arcas of ancient rocks, drying up only a few
days after commlss:oned

- Borehole pumps breaking down and remaining unrepaired because
- ofthe lack ofspare parts. :

- ‘Rural people not usmg a borehole sunk for them, because nobody
told they could use itor because they prefer thelr tradltlonal water
source. ‘

" By 1985 the aVenage mnnmum per capita use of impraved water for
rural populatlon served varled among the States' Anambra b lpd, Bauchi 31
1pd, Bondel 42 Ipd Benue 50 lpd Borno 32 lpd Gongola 79 1pd, Imo 5 lpd,
Kaduna/Katsma 10 lpd Kano 33 lpd Kwara 44 lpd, Lagos 103 1pd, Ogun 19
1pd, Ondo 16 ipd, Oyo 6 Ipd, Rivers 2 Ipd and Sokoto 10 Ipd. It is little wonder
that rural people still 'depended very much upen rivers, streams, ponds, springs
and shallow wells for their water supply. Durmg the dry season, some of these
sources dry up. In large parts of the eastern States, about half of the rural
'populatlon live more than 5 km from perenmal streams, and women and
chlldren spend up bo five hours per day collectmg water, '

(3) Gener.al 'Reihér_ks

The JICA Team consnders that I‘or those parts of the country served with
"lmpro\red water, the supply f‘alls far short of the mm:mum required for good '
- health and a sound envnronment The situation’ in those areas that are not
served by 1mproved supplles and have no ready access even to unimproved
':sources would be worse Although the reliable data on water use are rather
scarce, there is no 'doubt that the demand [‘or good, clean water far exceeds the
~ supply at present and that this demand is mereasmg and will continue to
~increase very rapldly because the water needs of any society change
-dynamlcally w:th mcreasmg per caplta income as we]l as wnth mcreasmg
supply level of improved water. How much water does. ngena need for
"'domest:c and mdustr:al purposes and how may these needs be expected to grow |
Ei”durmg the NWRMP per:od? Before ‘these questlons are answered lt 1s-
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imperative to evaluate the adequacy of" presenl; levels of water supply and
~ related degree of satisfaction.

" Nigeria was one of the signatories to the International Drinking
Water Supply and Sanitation Decade (IDWSSD) whose ebjectlve was to supply
water to all citizens of the country within the per iod ef 1981-1990. In spite of
this, the water supply situation appeared to be _det.erloratl_ng. One of the
reasons for this deterioration was th’é enormous socig-economic development
rate which far outstripped the level of water supply development Other
reasons mclude low investment level on oM whxch accounts for frequent
'breakdown of the production facilities. Addltlonally, th_e investment on
training of water industry staff is low. Very little incentive is given to local
~ manufacture of the water supply equnpment and chemlcals with the effect that
:mported ones are becommg less affordable As a result of increasing
populatlon and no commensurate 1 mcrease in serwce level ngerla is gradually
becoming one of the countries with the lowest level of water supply servnces in
the world

6.1.2  Classification of Water Supply and Sanitation Schemes

" The water supply schemes in ngerla are largely classﬂ‘ied mto two
sectors of the urban water supply with ‘population of more than 5 000 and the
rural water supply with population of less than 5,000. The urban water supply
schemes are further divided into two for the urban area with popuhtwn of more
than 20,000 and the semi-urban area with populatlon of 20 ,000 to 5,000. For.
urban water supply, State Water Agenczes (SWAs) are mamly m cha1 ge and
~ have planned, 1mplemented and managed waterworks except large dams
constructed and managed by RBDAS under FMWRRD O:n the other hand o
many agencies including FMWRRD DFRRI, FMHH SWAS, AI)Ps, RBDAs
LGs and external agencics such as UNICEF, UNDP World Bank J ICA CIDA
Global 2000 ete. are 1nvolved in rural waber supply

_ The samtatlon schemes i‘or urban area is under an:ronmental.
Planning & Protection Agency except Directorate of Dramage or Dxrectorate of
annronmental Pollutlon Control, Sewerage and Wastewater under the State
M!mstry The sanitation schemes for rural area is controlled by the agencles
' managmg rural water supply.
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6.1.3 JICA-NWRIS and Database

Sinee the techmcal data related to the water supply and sanitation

- sector in Nigeria were very scarce in the FMWRRD and scattered in dnﬂ‘erent

executing agencies, the NWRIS of water supply and sanitation was carried out
in 1992/93 by five domestic consultant firms under the contract between and

| supervnslen of the: Study Team. The Terms of Reference for Water Supply and

Sanitation were given as follows:

-

N L

1=

Water Su'pply" and Sanitat-ion

* Present situation of existing urban and semi-urban water supply
schemes (systems) compiling location and coverage, executing
" agency, water source works, service popu]atmn, projected water
“demand and current water supply, major water conveyance and

distribution fae;lltles, treatment plant and its process, water

_ quahty before and after treatment, construction cost, completion

year OM cost, water charge, prob]em areas and 50 forth.

Present situation of exnstmg rural water supply schemes on LGA
basis summarizing the items smular to above Item ain eonneet:on
with “Deep Wells"” \

- Proposed plan of the develoPment for new urban and semi-urban

water supply schemes (systems) and 0!‘ the major rehabilitation for

“existing ones for the years of 2000 and 2020 compiling the items
- similar to Item a as deemed relevant,

Proposed plan of the development for new rural water supply
- schemes and of the major rehabilitation for existing ones for the

years of 2000 and 2020 compn!mg the items similar to above Item

- bin connection with “Deep Wells”.

In addition, a series of the scheme surveys and the discussions with the
Govermment agencies concerned on the basis of the final reports as submitted in

~ March 1993 have been carried out, and this has led towards the supplement to
" the above NWRIS Theé final inventory of, this sector thus established on the

LGA bams 1s compnled in Vol Three “Water Resources InVentory Survey” and

-"Vol Four “Water Resources Database Maps .



Reference is made to para. 1.1 of Ch‘apter 1 where the g‘en‘éi‘al
background, the difficultics encountered during the course of the survey and
the final reports of the NWRIS are desmbed It may be noted that during the
course of the NWRIS, there were many of the discussions regarding the -
inventory of private shallow wells particularly in the large urban centers,
however, there was the complete lack of those inventories in the public
authorities, and no account has been made in'the NWRMP Study. In 'general
* the Study Team has been strongly ampressed on'the inherent defectweness on

the database and inventory preparatlon in each of the executmg and publlc o

administration agencies. It is recommended that there is a consuderable reom
for 1mpr0vement for this simple inventory work under the strong direction and
coordination of the Department of Planning, Research and Statistics in
cooperation with other relevant Departments, and the Water Resources
Inventory included -in this Final Report should be. updated w1th the
procurement and ¢consolidation of additional information in near future.

Attention has also been paid to the number of existing boreholes, for
which the NWRIS was ccmduobed in two ways: one under 2 “Deep Wells” and
another under 5 “Water Supply and Samtatmn” ' The former is explained in
para. PART 3D “Groundwater Resources” in Chapl;er 3, and the lattér is quoted
from Tables 6. 1 and 6.3 in thls Chapber Companson between the two on
Reglonal basisismade as follows:

Number of Boreholes -

_ Region From Hydcogeology From Wateér Suppb
North-West . .. 5,322 5,276
Norih-East - 6,764 o4
Centra} West - 3,341 ‘ o 3am

_ CentralEast = - .. 2,641 ©2,879 -
South-West 4,081 : .. 4,664
South-Bast _ 1,085 - 3,095 _

Total S 23,234 L 21,026

It may be understood that both the surveys were carried out by
different local experts and at different data sources, and the discrepancy
between the Lwo is endorsed by the current situation of weakness in
prepération of the database and inve‘ntor'y‘ in thé Go'{rernmeht agéncies
concerned. One of the explanations on this dlscrepancy was the inclusion of
hand-dug wells in large diameterin the water supply sector
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6.2 PRESENT 'SlTUAfIONS

6.. 2.1 salfeht Féatu:?es' éf Wate'Mofks
(1} Urban Water Slipply

(a) Existing Waterworks -

" Therée are two kinds of waterworks: ‘one is those consisting of reservoir

dam, intake weir, raw water conveyance plpelme water treatinent plant and

“distribution systemin the service area that use the surface water and the other

is those of borehole wells eqmpped with hand er mechamcal pumps to use the
groundwater. ‘ '

Information of the éx.isting' i#a&rwo’i‘_ks include the p]anﬁed'service
population, planned water supply capacity, and actual water supply capacity at
present as identified under the NWRIS and the 1991 population census on the
basis of 589 LGAs and are fully coinpiled in Vol. Three “Water Resources
Inventory Survey The outlme of exnstmg works on State level is shown in
- Table6.1.

" Nationwide

| There are 235 existing waterworks using surface water and 8.3 10®
borehole wells using groundwater for urban water supply in the country. The
planned service population by existing waterworks is estimated at 38.9X 108 in
total :'bccupying 79 percent of total urban population of 49.06X10° in the
‘countr Y. "The planned water supply capacity by waterworks is estimated at
4,200 MLD (108 t’cd), of which 2,920 MLD (122 ed) is to be supplied by surface
‘water and 1,280 MLD (85 €cd) by groundwater.  However, the actual water
"supply capamty by the surface water and groundwater is as small as 1 950 MLD
) (81 {’cd) and 690 MLD (46 t’cd) respectlvely

The emstmg waterworks, espemally those usmg surface water in large

: clty have been ¢0nstructed by a water supply plan of each of the SWAs without
the careful study of service ‘population, water demand, target year to satxsfy the
- water demand Optimum l‘acilnty séale, OM manner, project cost, water charge,
_ Cetes Tn addltmn, the existmg waterworKs: have béen’ determrated due to
‘improper oM and requlre rehabxhtatlon and upgradmg of the works.
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Therefore, the nationwide actual water supply capacity would be as low as 63
percent of the planned supply capacity, as is shown in Table 6. 1.

North-West Region (HA-I)

There are 34 surface walerworks and 1 ,383 borchole wells for urban
water supply in this Region. The planned service population by waterworks is
estimated at 3.14 X 106 which cover 74 percent of the total urban: population of
4.26X 106 in the Reglon The planned supply capamty of the waterworks is 440
MLD (140 ed), of which the capacity to be supplied by the surface water is 378
MLD (190 €cd) while that by the groundwater 62 MLD (54 €cd). The urban
water supply in Soketo, Gusau and Katsina cities mostly depend on the surface
water, and their planned supply capacity has reached 295 MLD representing 78
percent of total supply capacity of 378 MLD. :

“The actual water supply capacnty in this Reglon is as small as 213
MLD (107 fcd) in the surface water sources and 37 MLD (33 €cd) in the

groundwater.

North-East Region (IHLA-VII)

Since the Region has few surface water resources except in Kano State,
the existing \_vaterworks using surface water are_'provided'-for only ‘11 urban
areas, while 3,068 borehole wells using groundwater are distributed over the
Region. Planned service population is estimated at 6.13X 105, which is less
than the present urban population of 6.84 X 108, The planned supply capaéity of
the waterworks is estimated at 588 MLD (98 £cd), of which 340 MLD (173 £ed)
is to be supplied by surface water and 259 MLD (62 €cd) by groudeater “The
urban water supply in Kano, Maldugurl and Bauchi cities is to be served

‘mostly by surface water, and their planned service capacity reaches 286 MLD -

corrésponding 84 percent of the total pla_nned__ capacity of 340 MLD. The urban
water supply in the other States is mainly by the boreholes using groundwater.

The actﬁal suﬁply c.ap‘zicity is. “3:44 MLD (56 led), of which. 195'MLD
(100 fcd) is by surface water and 149 MLD (36 €cd) by groundwater, The actual’

capacity supplied by surface water for the urban ‘water supply in Kano, Banc}n |
- and Maiduguri cities is as low as 161 MLD eompared with their planned
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capaclty of 286 MLD, because their planned capacity has a large allowance for -
their actual water demand, : :

Central:West Regib'n (A1Y

The Reglon has large surface water resources but relatively low
potentlal groundwater resources, because the Region consists mostly of
Basement Complex rock., There are 57 existing waterworks using surface
water and 1,105 Waterwbrks using groun&water. " The actual water supply by
‘surface water and groundwater is 470 MLD and 46 MLD respectively, and the
“waterworks using surface water have been provided to a large extent which
‘compared with those by gmundwater Planned service population is estimated
at 5.65X 108 which cover 95 percent of the total urban population of 5.93X 108
~ at present in the Region, A large popu]atlon of 4.82x10° is to be served by
surface water and 0,83 % 105 by groundwater

e Plarmed supply capaclty is 740 MLD (131 fcd) in total of which a large

capacily of 660 MLD (137 £cd) is served by surface water and 79 MLD (95 &cd)
by groundwater. The .waterworks using surface water in the large cities of -
- Kaduna, Zarvia, Ilorin, Abuja, etc. have a large: cumulatlve planned supply
capacity of 431 MLD ‘representing 65 percent of the total planned supply
capacity of 660 MLD and a sufficient allowance for their urban water supply
demand, However, the actual supply capacity is 470 MLD (98 {fcd} for the
surface waterworks ‘and 46 MLD: (55 €ed) for the waterworks using
groundwater The actual supply capaclty m the above mentioned cities is
espemally as low as 266 MLD :

' Centra! Fast Reglon (HAS III ‘md IV)

| Sinc'e'the Central East Region_helbhgs to tﬁe most depressed area in
the country, the water 'suppl_y schemes have not progressed. Accordingly, the
planned service population by waterworks is 2.09X 10° which accounts to only

B2 percent of the total urban’ populatmn of 404X 108 in the Region. The service

' 'ipopulatlon of: 1 %108 depends on 46 waterworks usmg surface water and that
of 0,39 % 106 on 185 borcholes using groundwater Planned supply capacity is
estimated at 250 MLD (148 ed) for surface waterworks and only 35 MLD.(88
“Led) for boreholes‘ “The exnstmg waterworks using suiface water sourcds are
'comentrated in Joé of the Plateau State and Yola of the Adamawa State, and

X



their supply capacity reaches 126 MLD correspOndmg to 50 percent Of the botal
supply capacity of 250 MLD.

Actual supply capacity also is as small as 141 _M'LD (83 ¢cd) for the
surface waterworks and 20 MLD (51 €cd) for the boreholes. The actual supply
capacity by surface water in Jos and Yola "bitiés is particularly as low as 89
MLD corresponding to 70 percent the of total pl-mned supply capaclty of 126
MLD for those cities. : ~

South-West Regrion (HA:-V_I) -

Many large commerc:al czties including Lagos are situated in thls
Region. “Accordingly, a large number of waterworks such as 67 waterworks _
 using surface water and 2,094 horeholes w1thdrawmg groundwater have been
provided for urban water supply in the Region. Planned service populatwn by
the existing waterworks is as large as 15.54 X 105 which accounts to 94 percent
of the total urban population of 16.55X 168, The planned water supply capacity
is as large as 1,620 MLD (98 €cd) in total, of which 1,030 MLD (95 ¢cd) is by
surface watet and 490 MLD (106 fcd) by groundwater. The planned supply
capac:ty by surface water in the cities of Lagos, Benin, Osogbo, Ibadan and
Abeokuta reaches a large volume of 820 MLD, correspondmg to 80 percent of '
the total planne& capacity of 1,030 MLD,

Actual'supply capacity, is as low as 743 MLD (68 €ed) for surface
waterworks and 245 MLD (563 €cd) for boreholes, Actual supply capacity by
surface water in the above mentioned cities is pa'rtiéiﬂarlj as low as 570 MLD
corresponding to 70 percent of the total p]anned supply capaclty of‘ 820 MLD for
those cities, SR

South-East Region (HAs-V and VII)

Although: t!us Regum has large urban populatlon of 11 43><1()6 the -
waterworks have been found to be insufﬁclent ‘There are exnstmg 20
waterworks using surface watér and 466 boreholes mthdrawmg groundwater
in the Region. The planned service pOpulatlon is only 6.36% 106 in’ total

corresponding to 58 percent of the total urban pOpulatmn Planned ‘water
supply capacity is estimated at 612 MLD (86 f‘cd) in- total of which 259 MLD

(100 €¢d) is surface water and 363 ML.D (93 &cd) by groundwater The planned |
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supply capacity by surface water in the cities of Enugu, Abakaliki, Owerri and

Umuahla occup:es a large volume of 198 MLD cOrrespondmg to 76 percent of
the total plfmned capacnt,y of 259 MLD, Actual supply capaclty is as small as

186 MLD (72 £cd) for the surface waterworks and 193 MLD (51 €cd) for the

boreholes. Actual supply capacity by surface water in the above cities is

especially as low as 166 MLD,

‘{(b) New Waterworks Tentatively ?roposéd by Agencies

" The new waterworks tentatively proposed by the executing agencies
whith were also surveyed by the NWRIS are summarized in Table 6. 2. These
waterworks, however, are mostly at a conceptional plan level and should be
reviewed prior to implementation.

(¢) - National Water Rehabilitation Project -

" Although over the past three decades most States made substantial
investments in urban water supply, the result has often been dlsappolntmg
- Most facilities soon fell below about 40 percent of their mstalled capacity, and
few consumers receive satisfactory supply. Subsequently, the SWAs found it -
o dlfﬁcult to maintain and sustain the installed plants and equipment, leading to
the rapid fall in operatlonal delivery of these installed facilities. Faced with
“these critical sstuatlons, many State Governments approached the World Bank
to borrow funds to rehabilitate their water supply systems; as a resull,
- preparation of the project was initiated in 1984. ‘

- The project objective is to improve the level of water supply service in

_selected urban’ and semi-urban areas by meeting the highest priority

" rehabilitation needsand to begm to address the major institutional weaknesses
of the SWAs in order to improve their capacity to efficiently operate and
‘maintain the water supply systems The physical components of the project

E compnse rehabilitation of existing facilities, overhaul, repair or replacement of
~plant ‘and equ:pment to restore the output of water supply schemes to the

U original design mpacitles Spare -paris and maintenance of facilities are also to
~be prov:déd to strengthen and support the institutional capabnhty of the SWAs.

: 'I‘he pro_lectmcludes‘ o



- strengthening the Department of Water Supply and-Quality

Control, FMWRRD to develop sector guidelines in areas such as

 water treatment standards, borehole drilling, selectlon of
cquipment, and expansmn of facilities,

- unprovement of manpower planmng and development by the
SWAs.

- establishment of effective billing and céliéction éysieﬁls.
- development of common accounting systenis,

- the technical assistance requn‘ed by the State!FCT water’ agencws
- to implement improved financial systems,
- special studies, as and when required, in support of sector
development. _

The National Water Rehabilitation Fund would provide the loan

financing of up to US$10X 108 per State/FCT which would be complemented by
US$1.8X 10° on counter-part funds to be provided by each State. Detailed
engineering design, construction supervision and overall project coordination
would be finaneed under a loan of US$36 X 108 to the US$7.4% 108, The pro;ect
total ¢osts are estimated at US$306 1% 108,

Revnew and identification of the rehabilitation needs of the eqmpment
and materials in the urban water supply systems in all 21 States and FCT,
“including recommendation for improvement in aceountmg, manpower
developmen_t and personnel training for the water supply sector were carried
out by Messrs. Diyam/Binnie Consultants who preSentéd their final report in
April 1990 with the total cost of US$816X 106, Since this amount could not
readily be accommodated by both FGN and the World Bank , it was decided that
“only priority schemes whose total sum per State/FCT not exceedmg
US$10X 108 w<}u1d be accommodated. '

.Aftex* the reports of pre-ehgineering studies for 9 States and FCT

submitted by the Consultants were reviewed in‘January'.IQQO, the World Bank
_ project appraisal and subsequent loan negotiation were carried out; as a result,
the loan of Us$256X 10° was approved by the Bank in May 1991, The project is
- being supervised:by a Project Ma’nagemehtj‘Cdﬁsﬁltant (PMGC), Lavin
International Ine. in association with S}:hWed'As‘_soc_iat_cs and SGV Manila who

commenced work in Abuja in March 1991, Regional consultants who are

handling the engincering design and construction supervision of the
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vehabilitation works have been selected. The objeetwe and description of this
onigoing project are gwen below: - '

| Obiect‘wbs :

- 'The mam object1Ve of the prmect is to increase the quantity and
o rehablhty of the supply of potable water throughout the urban
~ centers of the Federation. This will be achieved by rehabilitating
some of the existing urban and semi-urban water supply systems to
" restore them to design capacity and to sustain the increased water
~ supply through institutional strengthening of SWAs. Inslitutional
- strengthening’ will emphasize improved staffing, financial
: management operation and maintenance and stores management

- Ttis acknowledged that the program of work included in this project
~will not deal with all of the. rehabilitation needs of water supply
systems in the Federation. The program concentrates on those
items of work mcluded on the. agreed schedules, which have been
chosen to give ‘the greatest impact in terms of quanttty, cwahty and
reliability of supply to consumers and \\hic‘n will nmprove the

x capablhty of SWAS to COllect re\fenue

De'scrip’ tiOn |

- ’Physu:al components of the pmject comprise the rehabilitation of
. existing facilities by overhaul, repair or replacement of plant and
equipment to restore the output of some water supply systems to
ji’omgmal design capacztles Spare parts and mamtenance facilities

" are also provided. :

- Tostrengthen and support the mstltut\onal capablhty of SWAs, the
o pm]ectmcludes assistanceto o

improve manpower p!anmng and development
‘establish effectwe billing and collectlon systems.
deVelop common accotinting sysbems

' 1mp]ement unprOved ﬁnancial systems '

The project also provldes the support to I‘DWR in devel()ping sector
gmdelmes and for carrymg Out, spécial studxes related to the sectbr

. The Pro;ect Launch Workshop was held in Abuja during the perlod of
22 {0 27 November 1992, th!e the Federal coordination’ is made by the
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Director of Special Duties, the Water Resources Sector; FMWRRD, ai_l_'(')f -:30
States plus Abuja FCT are eligible to benefit from a US$220X ldﬁ‘allocation for
physical rehabilitation works, and the FMWRRD is to benefit from the balance
of US$36X10° for technical assistance and institutional strengthening
endeavors. A total of about 250 urban and semi- -urban schemes are earmarked
for rehabilitation work nationwide. So far, all of the States’ have signed the
subloan’ agreementt and fulfilled the loan condlt:onalltles De51gn of the
'physwal rehabllntatlon works by reglonal consultants was scheduled to
commence in January 1993, and construction to start [:3 months lat,er When
completed, the project will résult in increased water supply Output nore
“éffective institutional frameWOrk more efficient billing and -:ollectlon systems,
better trained staff and less water leakage.

It may be nated that the fo]lo'wing major reconmmendations made on
the basis of the above-mentioned workshop papers and discussions were closely
related with those to be incorporated into the NWRMP:

1} Need to finalize the national water supply policy to provide the
required sector coordination and guidelines with . definite
institutional responsibilities for all agcncws mvo]ved m water
supply in the country. : : -

2) . State master plans should be developed and pol:cy objectives set
- for SWAs by the State Governments.

3) The SWAs should be given the autonomy they requ:re to functmn
efficiently so as fo become ﬁnanenally v:able enferprises.

- 4) In order for the management to discharge its dutles effectively, a
good organizational structure should be put in place with Chief
Executives of SWAs delegating responsmllmes to management
and other key senior officers.

5) In order to sustain and 1mprove operatlons, manpower
development and trammg, SWAs should receive adequate
attention and funding from the management of I;he respectWe
Boards and the State GOVernments

6) The SWAS should gwe attentmn to commercial actwmes to
become financially viable through appropriate categonzmg of
customers, development of good customer-management strategies,
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_evolution of realistic tariffication regime, and efficient billing and
accounting techniques,

‘7) Need to _encouragé the community mobilization and participation
in OMof water supply schemes,

(@ '.Mn.l'ti.-'Sfate.W.alﬁer Supply Program

Reahznng that the prowsmn under the ‘\Iatlonal Water Rehabilltatlon
Pro_]ect would not fully satlsl‘y the needs of the States especlally in the area of
_expanswn of emstmg water supply schemes or provnsmn of new ones, the
-Subject program was concewed by the World Bank The project under the
Dxrector of Special Duties, the Water Resources Sector, FMAWRRD is a loan
~ ‘prograin to assist the project States in improving quantity and rehab:hty of
water supply to urban areas, to lmprove health, productwnty and living
_ standards and condlt- ons of women and other persons living in such areas, and

o to strengthen and make ﬁnancnally wable the SWAs.

Under thls project a Jomt loan is negot:ated for two to five SWAs, and

' the loan allowed per State ranges from US$ 25 to 40 X 108, Initially, seven

States (Katsma, Kaduna, Imo, Cross-River, Kano, Anambra and nger)

indicated their wish to participate. Ogun and Plateau States have recently

“indicated their wish to partlcipate More States are expected to show interest
soon in view of their 1nterest in the National Water Rehabilitation Project.

Anambra State had been dropped because of its loan from AfDB, One multi-

‘ state water supply pro;ect mvolvmg Kaduna and Katsma (FY92) is already in

o _ place Under it, Water supply facilities in Kaduna, Kawo, Kana, Zonkwa and

!;'_hmlted rehabllitatmn of some rural schemes will be improved. In Katsma
_ State completlon/rehablhtatlon of Katsma, Funtwa, Dawa and Malumfasm
" schemes will be undertaken

T The advantage of multl State approach is to save tnme and money

-involved in treatmg each State separately Thxs is very cost effective approach
;_'jw water supply It also contrlbutes to the strengthemng of mstltut:onal
framework, and billing and collection systems of the SWAs,
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(2) Rural Water Supply
(a) - Existing Waterworks

The existing waterworks for rural water supply are mainly coraposed
of horehole wells to withdraw groundwater, although some rural areas have the
waterworks using surface water. Groundwater is withdrawn by imechanical or
hand pumps bemg mstalled at boreholes with depth of 50 to 150 m. It may be
noted that. groundwater hasa: number of advantages over the surface water for _
the prov:snon of rural water supply and in general should be used as the source
of supply whenever possﬁ;le Itis avallable within the commumty, and is more
reliable throughout the year and in the perlod of drought and does not require
the treatinent.

-Since the groundwater development by boreholes has been carried out

by many agencies and its data are dlspersed andin possesswn of al each agency

“and State concerned, such data have been collected under the JICA-assisted

- NWRIS and compiled on the basis of 588 LGAs i in Vol. Three “Water Resources

' Ih‘ventory' Sui'vey ' Planned service po'p'ulétio'n 'plai’m'ed sﬁb’plji'ea'pacity and

actual supply capamty for the rural water supply are summanzed on the State
level in Table 6.3. e

Nationwide

There are 30 exnstmg waterworks using surface watet and 18.8X 103
boreholes w1thdrawmg groundwater for rural water supply in the country.
Planned rural service population by the existing waterworks i is estlmated at
5.07%X10% in total;, which covers only 12 percent of the rural populatmn of
39.46% 106 in the céuntry. Planned population by surface water source is only
0.23X 108 and that by groundwater reaches a large number of 4 84X 108,
Planned supply capacily by the exlstmg waterworks is ‘estimated at 194 MLD
(38 £ed) in total of which 9 MLD (40 £cd) is to be SUpphed by surface water and
185 MLD (38 fcd) by groundwaber. HoWever, actual watér supply capacity is
138 MLD (27 Lcd), oi' which 7 MLD (31 €ed) is dependmg on surface water and
131 MLD (27 €cd) on the groundwaber.

In general, many of the rural areas in Nigeria have faced the serious
water shortage for domestic use with the nationwide iﬂdloators of the low
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’gervice populatlon rate at 9 percent’! and the small actual per capita water
-supply amount at 3.5 ed™, Reference is made to Table 6. 6.

... Aclual water supply capac:i.y 138 1 MLD C {1}
. Per capita water demand assumed 408d = (2
Service population: (1) = (2) = 3.45%10° " &)
Service population rate:
(3) + Nationwide rural populatmn— 0.087

s2.... - (1) + Nationwide rural pOpulalmn 3.5¢8d

North-West Rep;ion (HALI)

Rural’ water supply in -the Region presently depends only on
groundwater developed with the e‘xisting boreholes which are numbered at
3.9X 103, that is 3.4 X 10° wells are operated by hand pumps, only 18 wells by

- mechanical pumps and others without pump. The planned service population
- by the existing bereholes is estimated at 0. 85 % 106 in the Region. It can be said

" that the rural water supply in the Region is placed at a better condition than
the other Regions ‘Planned supply capaclty by 3.9X103 boreholes is estimated
at 34 MLD (40 fcd), while the actual supply capacity decreases to 24 MLD (29
tcd). '

. Rural water supply in Sokoto State has progressed compared with that
-of other States in' the Region as shown in the planned service populatlon of
- 0.44% 108, planned supply capa(:lty of 18 MLD and actual supply capacity of 12
MLD, which oceupies about 50 percent of the total rural water supply in-the
Regmn : :

Nerth-E_ast Region (H_A-‘VIID

_ Rurél'water'smipply in this Region also depends only on groundwater
‘sourees. The:e are emstlng 4, 4>< 10 boreholes, of which 2, X 10° wells are
- operated by hand pumps and only 125 by mechanical pumps. Althuugh the
'Reglon has the largest rural populatlon of 9. 93 %108 corresponding to 25
percent of the nationwide rural population of 39,46 %105, the planned service
o 'p0pulat1on by exsstmg boreholes is only 1.22%10% representnng 12 percent of
" ‘the wtal rural pOpulatmn m the Regmn

: Planned water supply capaclty by the exlstmg wells is eshmated at, 49 |
MLD (40 ted); whnle the actual supply capaclty is as small as 34'MLD (28 fcd)
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Rural water supply in Borno and Bauchi States is relatively developed as
shown in the planned service pepuiation of 0.7910° 'plam'led supply capacity
of 32 MLD, and actual supply capacity of 20 MLD which cerresponds to about
65 percent of the total rural water supply in the Reglen ' |

Altheugh the groundwater resources potentlal in the Reglon generally
has enough allowance to meet the demand with the amount of developed
groundwater at present, the groundwater in the east part of the Region has a
decreasing trend both in water level and yield causéd by -less rainfall :and
lowering of Lake Chad water level. Accordingly, particular attention is
required for groundwater development in the éast part near Lake Ch’éd.

Central West Region (HA-TI)

Rural water supply in this Region mostly depends on: groundwater
sourees, although the surface waberworks are existing only at three: places
There are 2.67 X 103 boreholes, of which the wells equipped with hand pumps :
-and mechameal pumps are 2.2X 103 and only 42, respectwely

Although the Region has the smallest rural population of 4,56 X 10°
corresponding to only 12 percent of the nationwide population, the planned
service population by existing rural waterworks reaches 0.63X'7106.'eceupy:ing
14 percent of the total rural population in the Region. In total, the rural water
supply in the Region is considered to be in a favorable condition as compared to
other Regions, Planned water supply capacity is estimated at 256 MLD (39 fed),
while the actual supply capacity is as low as 18 MLD (27 Led). '

Rural water supply in the Niger State has progressed when compared
with that in other States of the Region as shown in planned sérv‘ice’ popdlation_ .
0f0.31X 106 planned supply capacity of 12 MLD and actual supply capacaty of 8
MLD occupymg about 50 percent of the total rural water supply in the Regmn

Central East Region (HAS-III and 1V) .

Although this Region has the rural poi:dlation of 5.63% 108, :'t'he rural’
water supply has not been developed, as a result, only 2 ax 102 boreho]e wells
are provided, and there is no waterworks using surface water.: Planned servnce
population, therefore; is as small as 0.72X 108 corresponding to only 13 percent
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of the total rural pcupu]at,lon in the Reglon Planned water supply capacity is
estimated at 29 MLD (40 €cd), while the actual supply capactty isonly 21 MLD
(29 €cd).

SO&&H-WesI; Re gion (HA VI)

R Rural water supply in thls llegnon depends on 26 waterworks usmg
surface water and 9.5X 10% borehole wells. Planned service population is
"estlmated at 1.04 %108 correspondmg to 18 percent of the total rural population
of 578X 10% - in the Reglon The served pepulatwn by surface water and
groundwater is 0.2 108 and 0.8X 108 respectively. Namely, the occupying rate
of the waterworks using surface water for rural water supply is relatively as
high as 24 percent in the Region. Planned supply capacity is estimated at 34
MLD (32 €cd) in total, of which 8 MLD (40 £¢d) is to be supplied by surface
 water and 26 MLD (31 €cd) by groundwater Actual supply capacity, is as low
as 24 MLD (28 £¢d) in total, of which 6 MLD (31 €cd) is to be supplied by surface
water and 18 MLD (21 €cd) by greundwater

'l‘he rural water supply in the Delta State is at the lowest level among
all the States in the country as could be seen in the planned service population
of 68X 103, planned supply capacity of 2,7 MLD and actual supply capacity of
- 1.7 MLD

: 'South-East Reglon (HAs-V and V1)

Although the Reg:on has a large number of the rural populatlon of
749X 106 the rural ‘water supply schemes have not progressed Accordingly,
'the planned service ‘population by existing waterworks is 0.6X10¢
'correspondmg to 16 percent of the total rural population. There are one
- existing water\-.rorks using surface water and 26% 103 horeholes using
_ 'groundwater, Pianned supply capacity is estimated 23 MLD (40 €cd), while the
: {actual supply capaenty is assmall as 17 MLD (29 fcd).

Rural water supply in the Reg:on is s:tuated at the lowest in the

- country. Many States such as Fnugu Anambra, Akwa Ibom and Cross River
“are at planned s_erwee population of less than 100X 103, planned per capita
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supply capacity of less than 40 fed and actual per caplta supply éapaclty of less
than 30 fed. : :

- (b) New Waterworks Tentatively Proposed by Agencies

_ New waterworks for rural water supply is to be promoted as explained
hereinafter under item (©). In additio‘n the States of Adam’éwa, Enugu, Bauchi
etc. have prepared their own rural water supply plans through the feasibility
study and intend to 1mplement the waterworks prOJects based on their plan,
Especially, Bauchl State has collected and compiled all data for the existing
boreholes and intend to use those data for the’ proper OM as well as the future

(¢) National Rural Water Supply and Samtatmn PrOgram

‘This program under the assistance of World Bank, UNDP and'
_UNICEF is an attempt to rationalize the institutional, financial and technieal
aspects of the Rural Water Supply and Sanitation (RWSIS) and provldes the
basis for increased financing in this sector. A draft of the Sector Strategy and
Action Plan had been discussed at the national workshop in- Feb’ruéry 1992,
and the comments dand views adopted then had been mcorporabed into a f"mal
document in July 1992,

Many domeéstic organizations and external ‘agencies have gained
“experience in the RWS/S program over the years, and based upon their
experience, the emphasis for RWS/S iniplmnentatio’n is shifting to community
based maintenance with the underlying principles of making the commumty
own their water supply facilities and involving multi- dlsclplmary speclallsts in
the fields of community development, health and engineering in planning and
. implementation, With the demand-driven approach, the community would buy
their pumps and spare parts through retail outlets and the local mechanics
would be trained to service the equipinent. The strategy is;, therefore, based
upon the sustainability of infrastructure with cOmmumty management and
Government promotion of nnproved service, and prlvate sector mltiatwe in
mnpp]ymg goods and services S

Under thls program the strategy, individual commumtnes will
participate in all levels of the declsions on RWS/S and assume the full
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responsibility for OM. LGAs will assist the communities in planning their
facilities and managemient, the State personnel will assist LGAs to establish
the RWS/S Divisions and provlde the training and techmcal support and the
_ prwate sector will provide most of the construction, OM services. The Natlonal
RWS/S Program would assist the communities that are ready to provide at least
10 percent of the construétion cost in cash or kind and also assume the
responSIblhty for its OM by orgamzmg the revenue collection for this purpose.

. The Actmn Plan aims at dw1dmg into four plannmg Zones (NE NW,

SE and SW) in line with the primary health care (PHC) Zones, and initiated a
pilot project in a lnmted number of States and three LGAs in each of these
States. In accordance with the demand- driven policy, cach program’ will be
expanded to cover more areas on the basis of experience and demand after the
_i‘it"st.' three years. The take-off will involve US$ 3X 108 per zone a year
increasing to US$ 10X 10° per zone a year in foresceable future. The World
Bank, UNICEF and other external agencies will prepare and promote the
initial funding eyele in the first three years, énd the follow-up financing to scale
up the activities in line with demand and progress is expected to depend upon
" the suceessof initial phase. =

(d) Ghinea-Worﬂ; Eradicétioﬁ ngrath :

" 'Guinea” worm infection becomes a cause of death when accompamed
_secondarlly by tetanus bacterla People become sick when they ‘drink water
contammabed with microscopic Gumea worm larvae which grow in the human

body before emerging as a meter-long threadlike worms a year later. The
| d:sease has a multlple adverse effecis on health, education, and social,
_";rehgmns, political and economie activities of the rural ‘population in Nigeria.
. Because the peak of Guinea worm infection overlaps with the critical period of
~ labor demand for harvestmg or plantmgf, the éradncatmn of Guinea worm would
potentlally boost the local productmn of agrlculturai products especially rice
and malze Ref‘erence is made to para. 11 2.1 (7) of Chapter 11 when the water-
' related dlseases in ngeria is detalled

The goal to eradlcate dracuncuhams was endorsed in Aprnl 1991 by the
steermg commnttee of thc IDWSSD. The UNICEF Executwe Board in 1989

mcluded the eliminationof Guinea worm in the 19905 as an 1mportant element
Cof YA Globa_l S_tratggy of the Well-Being of Children as An Essential Part of
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Overall Development”.- The FGN has put a méchanisni in place by the -

estabhshment of the ngerla Guinea Worm Eradication: Program (NIGEP)
working in collaboration with such extérnal agencies as UNICEF, JICA, CIDA,

UNDP, Global 20600 (USA Carter Centre), eté, for the total eradlcatlon oi‘ '

Guinea worm disease by 1995,

The eVolution survey indicab_e’s that the number of Guinea worms has
- decreased drastically from 1X10° cases per year in 1986 to 35,749 cases in
1994. The 4th National Case Search Statistical Summary explains the Guinea
worm cases by State in 1990/91 where the most severely mfected wel‘e the
States of Ondo, Enugu, Benue and Sokolo for the cases of- 30% 103 to 60X 102,

and next were the States of Niger, Plateau, Bauchi; Katsina and Kebbi for the
cases of 5X 102 to 30>< 103, - It is projected that gwen the present trend of
development by 1995, the number of worms will haVe fallen to below 10X 103
with less than 200 transnnssmn sites.

(e) Rural Water Supply Interventions by External Agen’t‘:iés

During the IDWSSD period (1980 - 80), a substantial increase in the
interventions by external agencies took pléce, notable amoﬁg which are:

- 'The UNICEF - assnsted WATSAN (water and samtatxon) pro;ects to
provide a strong interdisciplinary team at the State level with
water point survey equipment, drilling rigs and vehicles for Jproper
implementation of the rural water supply were initiated in six {old)

States of Imo, Kwara, Gongola, Cross River, Anambra and Niger

and are being expanded to ﬁ\'e more States of Ondo Oyo Benue,
Bauchi and Kaduna.

- - 'The World Bank was involved in 1986 in the development of basm
- strategies for efficient planning and execution of the rural water

supply program, while providing the loan for the State ADP.
operations mclndmg the rural water supp!y component to prowde'

" the hand pump-equipped boreholes ‘As for the State ADPs
“activities, reference is made to para 5 1 3 of Chapter 5 “Irngatlon
and Drainage”,

- The UNDP in association wnth the Government of the Netherlands
- has financed the RUSAFIYA projéct with foeus upon the LGA -
based institutional model and conmunity centered approach for

.p!anmng and implementation of the sustamable rural water supply o
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and sanitation schemes, which was started in 1988 including the
- States of Borno, Bauchi, Benue and Plateau and Abuja FCT,

- The Japan International Cooperation Agency (JICA) has been
_involved under the grant aid program in the borehole drilling for
f. rural water. supply in the then Anambra and Niger States with a
focus upon the Guinea worm eéradication and the provnslon of

_ ';eqmpment for further water supply devélopment.

. The UNICEF has recently mltlatcd the assistance to thé FMWRRD
to provide the Water Supply and Sanitation Monitoring System
- (WASAMS) fof.fégular'inqnitor_ing of the sector performance.

6.2.2  Present W’atér‘jSér.\ii'c'e Level
(1) .Ur.ban_ Wat;ar Su’p:;ily
-~ {a)  Water De_mahd Examinéd |
“The water demand for 1991 has been estimated in such ma'nﬁer as
described in para. 6.4 of this Chapter, and its result on State level is shown in

" Table 6.4, The estimated urban water demand on Regional basis is
© summarized as follows:

Htem " NW NE CW CE SW  SE -‘E‘?‘a"’".

' : T IS I L : verage
'Potal Popuzauon(m:*) 4,262 6,837 5941 1,034 16,553 11,432 49,059

© Scrvice Population (10~ 2,131~ 3418 © 2,970 2,017 8276 5716 24,529
Water Demand(MLD) = 187 330 314 185 1,108 508 2,639

" PerCapita Demand (fcd) . 88 9% 106 92 134 89 . 108

Note: Per capila means per service population.’

_  The South-West and South-East Regions require large water demand
ras' compared with other Regions due to a great number of urban population.
The per capita demand of the Central- West and South- West Regions shows
' hlgher value of 106 to 134 fed, as there are many cities with dense population

“and large urban activities.
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(b) Capacity of Existin g Wat_erwerks

" The capacity of existing waterwérks is estimated based on their
planned and operating information by each of SWAs which were collected
: under the NWRIS The estimated result on each LGA level is shown in Vol.
Three “Water Resources Inventory Survey 'y and its summary on State level is
“shown in ’I‘able 6.1, The Capa(:lty of exlstmg waterworks on Reglonal basis are
shown below _ R |

Capacity of Existing Waterworks for Urban Watér Supply
g Item NW NE CW CE ~SW SE  Tolal
1.Total Population (10%) 4,262 6,837 5941 4,034 16,653 11,432 49,059
2 Plannied Seivice Population (109 3,135 6,129 ‘ 5,64_3 _2,093= 1_5,540_ 6,364 _38,904} _
3.Supply Capacity (MLD) P S '
Planned _ 440 5g8 740 286 1,523 612 4,199

Actual 250 344 516 161 . 988 379 2,639

Rate (%) '_ 57 58 70 57 65 62 63 -
4 Per Capital Supply (€cd): Item 3/Tiem 2 . _ o

Planned . 140 88 131 137 98 96 108

Actual ' 80 56 91 1 64 60 68

_ Actual per Total Population =~ 69 50 87 40 - 60 33 . 54

‘As already explained in para. 6.2.1, the urban planned water supply
capacity of exisling waterworks in the Regions of the North- East, Central West
and South-West has a suffic;ent allowance to satisfy the present total urban '
population, Contrary, the served populatlon ratio in the Central East and
South-East Reglons is placed at constderably low leVel Actual supply capamty
isas low as 63 percent of planned SUpply capacity on an average in the country.

(c) Water Service Level
Quantitative evaluation for the present water service level has been

~made based on the above water demand and supply capaclty of existing
waterworks:
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Estimated Servic‘e Pdpu!atidn‘uhder Actual Supply Capacity :

_ ’I‘he estlmated servnce populahon under the actual supply capac:ty of
exlstmg waterwwks is assumed by dividing the actual per capita supply by the

examined per capita water demand The estimated service populatmn rate also

is assumed by dlwdmg the estimated service population by the total urban
population, The estimation result on State level is shown in Table 6. 4, aid its
Regional level is summarnzed as follows:

Mem . NW _NE CW. CE_SW SE Tol

_Total Poputation (103) 4262 6837 5941 - 4,034 16,553 11432 49, 055
_ Estimated Service Populallon (103) 12,849 3 467 4,890 1,761 ‘? 381 4 276 24,623
Service Population Rate (%) 67 b1 82 44 4 - 37 - B0
Examined Per Capita Demand (fcd) -~ 44 60 53 46 - 67 44 . 54
Actual Per CapitaSupply(fed) . 59 60 87 40 60 33 54

" Note: 'Per'cilpité raeans per tolal population.

The estlmated service population rate on nationwide level reaches 50

percent which satlsﬁes the water supply target of 50 percent in 1991, The

North-West, North-East and Central West Regions show a high service
population rate of 50 to 80 percent, because the existing waterworks have
actual supply capacity wnth sufficient allowance. On the other hand, the South-
East Region shows considerably a low service population rate of 38 percent,
because the emstmg waterworks in thé Reglon mostly depend on boreholes
which can not have a large supply capamty as comparcd with the waterworks
using surface water. Seven States of Sokoto, Kaduna, Niger, Kwara, FCT, Edo

. and Ogun show a hlgh serv:ce populﬁtmn rate of more than 70 percent. On the
'ol;her hand elght. States of Kogi, Taraba, Delta, Ondo, Oyo, Anambra, Cross
River and Rwers show very ]ow servlce populatlon rate of less than 30 percent

The actual per caplta supply amount on natmnmde level reaches 54
¢ed whlch could almost satisfy the target supply amount of 54 fed in 1991 The
actual per caplta supply m Central West Region shows especlally a large
amount of 87 8cd which is 1.5 times for the examined per capita demand of 53
ed. “However, the. actual per’ capita supp!y in South-East Region is as

| . remarkably small as 33 ted which is only 73 peicent of the exammed per capita
':demand of 45 fcd m the Regmn Seven States of Sokoto Kaduna, Kwara '
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" Abuja, Edo, Ogun and Lagos show high actual per capita supply of fhoféftiiéh
70 €cd, but six States of Taraba, Kogi, Ondo, Anambra, Cross River, and Rwers
present very low supply of less than 25 ¢edi As éxplamed above, the South East
Region is placed in the critical water shortage area for urban’ water supply due
to the lack ofwaterwork facilitles espemally for the surface water

Estimated Service Population under Planned Supblv Capacity -

The éstimated service population under the planned supply capacity of
existing waterworks also is assumed under the condition that they could be
operated compleualy and supply the full cqpaclty The estnmatlon of Stat,e level
is shown in Table 6.5, and its Regional summary is as follows |

item NW NE CW GE SW . SE  Total

Tola) Poputation(10%) 4,262 © 6,837 5941 4,034 16, 553 11,432 49 059
Estimated Service ' .

Ropu!alion{103) ' 5,010 6,027 7,007 3,122 C11,3717 6,906 -39,449
Estimated Service - : o . - ] : Do 2 : .
PopulationRate(®) - .08 8 18 .77 .59 . 60 .80
..l;.;;r;:‘r-n;c-l.i’-e‘;Capsta.Supply(fcd) . 44 50 53 46 67 _ 4‘4_ - b4
Planned Pet CapitaSupply {¢ed) - 103 88 125 0 792 B4 86

Note: Per ¢apila means per total population,

.Although there are the problems as are dlscnssed in para 6. 3 1 wnen
the existing waterworks could function with their full capamty, thelr planned _
capacity in the North-West, North-East and Central West Regmns would be -
well satisfied for the total urban pOpulatlon Towever, the service populatmn
in other Regions could not cover the total urban populat:on and the lowesti-
service papulatwn rate is in the South- East Reglon with oniy 61 pe: cent,’ In

general the planned per caplta supply amount in all Reglons could satlsfy the
amount of examined per capita supply.

(_d) Qualitative Evalﬁ)étion

Smce the exlstmg waterworks using surl‘ace water has not, been
maintained and Operated properly, they ] have lost their xlormal water treatment |
functions, In addition, the dxsmfectmn for {reated water 1s not sufﬁclently
operated. Polluted domestic water without proper treatment is often supplled ]
W the service area by many of existing waterwarks In addmon the secondary
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po]lutlon is accelerated at the dlstrlbutmn system in serviée area caused by the
untreated waber supply a

The grOundwater thhdrawn by boreholes is supplaed generqlly
 without treatment. Quality of groundwater varies dependmg on
hydrogeological condltmns m the area and causes the following problems in the
- South Reglon ' '

Grotitid\vatér in Lagt)s and Cross River States include the high iron
content which may be necessary to be treated by the i n‘on removal
facility.

. Groundwater in Cross River State shows very low PH value and
could not be used for domestlc water without the PH adjustment by
alkalization.

- Grotmdwatér alo:tg the coastal area shows a little high content of

 salinity and ferrous chloride.
(2) Rural Water Supply
g (a) .Watef Demand Exafﬁtned
The examined fural':\#at‘éi‘ demand for 1991 has been giva‘n under
- para. 6. 4, and its result on State level is shown in Table 6. 6. The estimated
rural water demand en Regional basis is summarized as follows:

Mem . NW NE. CW CE .SW SE ‘Total

. TotalPopuIatwn(lO } o 6,070 9,931 4,655 5634 5778 7,494 39,462
" Service Populatisn (10% - C 3,035 4,985 2,277 2817 2,889 3,747 19,731
Water Demand (MLD) 121 - 199 91 113 116 - 150 189
Assumed Per Capita Demand (€cd) 40 40 40 40 40 40 40

Note Percaplta means per service papulatwn

3 'I‘he North-East and South East Reglons have large rural population
' and reqmre large water demand of 199 MLD and 160 MLD, respectwely

: '(_b) Capamty 0[‘ Existmg Waterworks

- The capacnty of existing waterworks mostly depending on boreholes is
est:mated by thmr own: planned and Operatxzd data of cach agency which were
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collected under the NWRIS. The estlmatlon on each LGA level is shown m Vo]
Three “Water Resources Inventory Survey”, and its summary on State level is
shown in Table 6. 3. The capacity of existing waterWorks on Regional level is
shown as l'ollows

" Capacity of Existing Waterworks fOr_Rural Water Supply

Item NW NE CW CE SW SE Tolal
1.Total Population (107) 6,070 9,932 ~ 4,555 5633 5,118 7494 39,462
2 Service Population (10%- 848 1,221 650 719 1,041 590 5,069
-~ 3.Supply Capacily (MLD) - 3 j o
Planned 34 49 25 29 34 23 194
Actual 24 34 18 21 24 17 138
Rate(®) -~ 71 69 120 12 M2 74 71
4.Per Capital Supply (fed): Hem3Mem2 - Co : : .
‘Assumed 40 40 - 40 40 32 - 40 a8
Actual 29 28 27 29 23 29 27

Actual per Total Population 4 .- 3 4 4 4. 2 3

As shown in the above table, the service pc.pulatxon covered mth the
existing waterworks is as small as 5,07 X10° in the country which’ represents
- only 13 percent of the total rural population, Especlally, the actual eapacity of
‘the existing waterworks in the South- EastReglon isatan alarmmgly low level,
Actual supply capacity also is as low as 70 percent for the planned supply
capaclty on an average '

(¢} Quantitative Evaluation
Quéntitative evaluation for the pres'en't water service level is made in

accordance with the above assumed watcr demand and supply capaclty of
existing waterworks, ' :

Estimated Service Population under Actual Per Capita Supply Capacity '

The estimated service populétion under the actual supply capaeity of
existing waterworks and its rate on the basis of the total rural pcpulatwn are
assumed as shown in Table 6.6, and those on Reglonal level are summarlzed as
follows: o :
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Htem NW NE CW CE _SW_ SE  Total

Total Population (167 6,070 6931 4555 5634 5718 1494 39462
Service Population (10%) 610 850 437 ' b25 600 430 3,453
Scrvu:ePogt{lallon_Rafc(_%) G 10 .'.‘9 100 9 10 ! !
4.'}\“s'é‘ﬁﬁi'éii'I'iér'ﬁ%i';iftéﬁu';}ﬁi}'('l'c'ci}-""'""""1'0' ...... ‘ R P P 404040
Actual Per Capita Supply (led) - o4 0 -3 4 4 4 2 4

" Note: Per capita'means per service population.

The estimated service population rate under the actual supply
capacity of exlstlng waterworks is only 9 percent on nationwide level, This fact
shows that the rural water supply in the country faces critical water shortage
condition. Actual per capacity supply amount’ also is as small as 4 £ed which is
only 10 percent of the assumed per caplta supply of 40 ted. Espec:ally, the rural
water supply in the South East Region is placed in the worst sxtuatlon as shown

“in thc servme populatlon rate of 5to6 percent

'Estinlébcd'scrvice Popﬁl-éticn under Planned Supply Capacity

- The est:mated service populatlon under the planned supply capacity of
exnstmg waterworks and its rate ont the basis of total rural population also are

assumed as shown in 'I‘able 6.7, and those on Reglonal level is summarized as
fo]lOWS‘

em . NW N8 CW CE _SW _ SE Total

Total Popu]ailon (10%) © 8,070 9,931 - 4,555 5,634 5,778 7,494 39,462
Service Population (109 848 1,220 627 718 843  GB7 4,843
Service Population Rate(%) 14 12 14 13 156 -8 12
| AssumedPerCap:taSupply(fcd) 40404040404040
Al Adtual PchapltaSupply(\‘.’cd) Y 5 6 5. 6 3 5

Note: Per capita means per service populati'oh‘

When' the éxiSting waterworks could fully supply with their own
: planned capaclty, the. servxce populahon rate increases to 12 percent on
unatmnwnde leVel as’ compared wnth that of 9 percent under the actual supply
: capamty However, the rural serwce populatlon under the planned supply
' capac:ty is stnll small, asa consequence, many of the rural water supphes would
| _'face the domeshc water problem unless new watcrworks are prowded Actual
‘per capnta supply amount also is as sma]l as 5 fed on natmnw;de level which i is
' only 12 percent ol‘ the assumcd per caplta supply amount of 40 Led.
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(@) Qualitative Evaluation

Rural water supply mestly depends on groundwater sources
Groundwater in the South Reglon has some quality problems such as high iron
content, low PH, salinity dnd ferrous chloride, which will requn‘e ‘water
treatment, Groundwater in the North and Central Reglfms has no quallty
problem for domestic water. :

6.2.3 Raw Water Use for Existing Waterworks
(1) Raw Water Use on State Basi_s -

Datly and annual raw water use for actual water supply by surface
water and groundwater on State level are estimated as shown in Tables 6.8 and

6. 9. Annual raw water use for actual waler supply on Reglonal level is
summarized as follows: '

(Umt 10%cu.m p. a)

_ ftem NW NE Ccw CE S_W o 'SE Total
1. Urban Water Supply - o - . e
Surface Water 68 62 149 45 236 . 59 619
Groundwater 12 47 15 6 78 61 219
_ SubMotel . 80 109 164 51 314 120 838
o Raral Water Supply e B e S G
Surface Water e -0 0 o . 2 ‘0 ‘2
Groundwater 8 11 6 - 7T 6 B 42
e SubTotal B M5B
3. Total Water Supply : ST
Surface Water _ 68 62 149 .45 238 59 621
Groundwater 20 58 20 13 83 67 . 261
___ Total: (1. + 2) 88 120 169 58 . 321 126 ' $82

(a) Nationwide

The raw water use for existing Waterworks on: natlonwxde level

reaches 882)( 10% cu.m, of which 621X 108 ¢u/m depends on surface water and
261X 10% cuam on groundwater. The raw water usé for urban’ area except th()se

for the North-East and South: East Regions mostly depends on surface water,

}

which cnrresponds to 74 percent of the total urban raw water use. On the other
hand, the raw water use for rm‘al area iIs mostly by gronndwater which
represents 95 percent of the total rural raw water use.
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~(b) . North-West Region

" In this Reglon the raw water use for urban water supply by surface
‘water is estimated at 68)( 105 cun corresponding to about 85 percent of the
total raw water use, and all of the raw water use for rural water supply depends
on groundwater sourees,

(c) . North-East Region

The raw water use by groundwater is relatwely large and estimated at

| 58)( 106 cuan corresponding to about 50 percent of the total raw waler use in
the Reglon Smce the Reglon has iow potential surface waler resources, the

raw water use for urban water supply by groundwater also reaches a large’

amount of 47X 10° cu.m representing about 43 percent of the total raw water

'us'e for urban water supply. The raw waler use by surface water for Kano,
M’ndugn and Bauchi cities is 56X 10 cu.n occupymg about 90 percent of the

total water use for urban water by surface waber

(cl) '-'Centtal Weé}‘. Regio;;
Smce the Region is blessed with surface water resources, the raw
_water use by surface water: is as large as 149)-(106 cum accounting to 88
percent of the botal raw water use of 169X 10% cu.m, Kspecially, the raw water
use for urban water supply mostly depends on the surface water., :

(e) Central East Region .

The faw water use for actual water supply in the Region is only
58X 108 cum in botal which is the lowest in the country. The raw water use by

- groundwateris alse small and estnnat,erl atonly 13)( 1106 cum correspondmg to

29 percent of the totai raw water use
(ﬂ '.'Soﬁth-\Vest'Regién

The raw Water use in the Reglon reaches the hnghest amount of
' 321)( 1{)6 cum in the country and 74 percent of the raw water use is supplied by
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the surface water. Especially the raw water use for urban water supplyis as
large as 314 X108 cu.m, which represents 98 percent of the total raw water use.

2] SoutheEast Reigidn
The raw water use in the Region relatwely depends on_groundwater

which is 67X 10° cum correspondmg to 53 percent of the total raw water use of
126X 108 cu.m .

(2) - Raw Water Use on HA Basis
Annual raw water use for actual water supply and e:’(i'sting waterwork
on SHA basis are estimated as shown in Table 6.10, and t‘nat on HA basis is

summarized as shown below:

(umt 10%cu. mpa)
HA [ BA-X HA hi HA N HA v HA Vl HA-VI HA- ﬂl Total

1. Urban Waler.Supply

Surface Water 58 145 23 17 10 . 230 56 7 619
Groundwater 10 13 9 2 29 68 .42 47 @ 220
g, Sub-Total  ....69 168 32 13 39 208 98 126 839
2. Uural Water Supply
Surfate Waler 0 0 0 6.1 1 0 0 2
Groundwater Y 4 5 -3 2 b6 5 it . 42
resinopub Total T L. SRR DERTICR: S BESRTIE JUPOOR L SO 35
© 3. Total Water Supply : ' _ . . I
Surface Water 59 145 23 17 11 - 231 56 99 k2l
Groundwater 17 17 . 14 5 - 31 73 47 68 - 262

Tofal: (1.+2) . 76 162 37 92 42 304 103 137 883

6.2.4 Sanitation and Sewerage

Urban sewerage establlshment schemes consnst of the secbors for
sanitation, sewerage, storm water dramage, and solid waste

(1) Sanitation and Sewerage Sector

As for the domestic sewage, there are two common types of the tonlets
'con31stmg of the pit latrme and the water closet which are connected to the
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sewage dlsposal systems. ’I‘he sewage from the water closet is chScharged ¢ither
into the septic tank system or mto the sewerage systems for treatment

In respect to the treatment and dlsposal methods in sanitation sector,

'~ there is no organized treatment’ for septage, and some households only add
certain chemlcals such as caustlc soda to their pnt latrines and septic tanks.
The septage is thrown into the Open drains around the houisés, and the sludge is
periodically collected by disposal car and wasted to disposal area This pract&ce
should be discouraged.

~ The sewage at parts of housing estates, hotel school, Government. and
public office, ete. is collected at district unit and treated by the package plant
based on either extended aeration or contact stabilization meéthods, oxidation
pond method, conventional actwated sluclge method, oxldatwn ditch method or -
trickling ﬁlter method.

- In Lagos Metropolis, for example, the proportion of people using pit
latrines, septic tank and sewerage system are estimated as 65 percent, 30
percent and b perceit, respectWely. "There are 7 Government operated exlstmg
sewerage systems and 31 individual operated existing sewerage systems, 13
systems of which are out of use. On the Governsent operated system, sewage

“treatment methods are of ox;datmn diteh, conventional activated sludge, or

extended aeration method. The individual-operated sewage treatment methods

“are of extended aeration method for 7 ‘systems and package plant based on

-~ pither extended aeration or contact stablllzatlon methods for the remaining

"systems ‘Effluent from the sewerage systems may be discharged to open

* channel, lagoon, storm drain or swamp. - Emstmg large-seale \msteWater
tt‘eatment works in some States are shown in Table 6. 1% '

' (2) Storm Water Dramage Sector o
Storm water dramage schemes have not been 1mplemented but

'planned in large cities such as Lagos, ‘Abuja, Tbadan, ete. Small scale storm
: waber dramage schemes are lmplemented at part of Lagos city, Abma cnty, ete.
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(3) Solid Waste Sector

The solid waste is hauled directly from the generating premises to
disposal sites, There are no transfer stations. The sanitary landfill z_izét}io'd is
~erudely employed because the tipped solid waste is not being covered. There is
a leachate problem from all the dumping sites. Itis of the high priority for the -
present environmental needs for every State Govéi‘nlnenthnd_'State capital
that the solid waste management should also be improved.

6.3 CURRENT PROBLEMS AND NEEDS
6.3.1 Urban Water Supply
(1) Problemsin Existing Watenmrks Plan

In the States where the target of the water supj)ly has been highly
achieved in terms of the estimated SPR and per capita supply, the target under
~planied supply capacity has reached over 100 percent to a large extent,
however, in nine States of Sokotoe in the North-West Regwn Kano and Bornoin |
the North-East, Kaduna Nnger Kwara and. Abuja in the Central West
Adamawa in the Central East, and Lagos in the South-West, the OVerplanmng
or overeshmatmn is scemed to be made on emstmg waterworks pro_]ects for the
large urban centers.

In many cases of the project planning, the overestimated demographic
increases and long-term goals of the projects have resulted in overestimation of
the planned service population and planned water supply amount. Even if the
plans themselves are not overplanned, the project activities and related
efficiencies have been lowered due to the poor OM services f(h__r long years after
completion of the pro_je'cts. Such unfavorable conditions of the projects have
caused a long stagnation of the project functionings and required. a
comprehensive rehabilitation: of the facilities, for instance, in:Sok'oto,-fKano,
Adamawa, ete, The above fact may review that in neglecting the consideration
on normal ¢perations of the waterworks projects, the basic data and indices
required for the project planning have been given, and the total project works
have been implemented for a long period. '
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‘The waterworks projects shoul'd be carried out in a well-arranged
staged development plan based upon the adequate basic data and indices. It is
- recommended that the waterworks plans should be formulated appropriately
with proper check and inspection of the basic data and indices as well as
; adequate combmatmn of the rehabilitation, replacement, ‘veconstruction and
“expansion plans under a reasonable financial plan. ‘The basie indices for the

waterworks pro_}ects therefore, should be studied and determined in detail
giving careful “attentions to actual water demand, financing for OM, and
'rehabllltatmn and reconstructmn of the facilities as well as greater
'paruclpauon and fair benefit distribution of the local inhabitants. In this
connection, reference is made to para, 12.4.4 of Chapter 12 “Institution and
Legislation” where the special issues in project undertakings are diseussed for
" the items of project preparation, trade-off between project preparation and
mplementatlon and planning and managing the project implemeéntation
inclusive of coordinating mechanisims, momtormg and evaluatlon, and
management 1nformati0n

2y 'Lac.k_ of Appropriate Technology in Water Supply Systems
(a) General

‘_ " The JICA Team has 6bs_e'rvéd that the existing waterworks are
planned and design'ed withsuch systems and unit prOceSs as giVen below:

., - 'The c0nventwna1 rapld filtrat:on system is mostly applied for the
~existing waterworks with some exception, Alum for coagulant,
lime for PH_control ang chlorine gas or bleachmg powder for

- _dlsmfectaut are used at the system.

- Coagulo sedimentation is desrgned genera‘lly with c]anﬁed type

but with horizontal flow type in some waterworks, Rapld sand

_ filter is operated mostly w'th back- washmg system with air scour
- and ﬂoatmg weight control system, '

| Sqme e_xlsti‘ng waterworks ha_ve faced the following problems:
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(b) Raw Water Intake

'I‘:h_e raw water ihtakes ét the resér'vo_ir dams have preblems éuc_h as
sedimentation hence decreasing. reservoir capacity, dense- aguatic weed
covering the intake mouth and high conbent of turbidity in reservoir water,
The raw water mtakes at pumplng stations are lifting the river Water dlrectly
without prowdmg grld chambers to remove the sediment load cons:stmg of
sand and coarse matenals, hence, _weamng out the pump blade and others,
resulting in the costly maintenance and repair works ‘

(c) Feedin_g Systém of Alum and Lime

Although the feeding operations of alum and lime are well made
generally, the over-feeding opérations are found at some existing waterworks.
Economical and effective feeding control methods should be worked out taking -
into account the variation of turbidity content in raw water, selection of proper
feeding point and provision of fcedmg devices.

H{d) Coagulo—Sedime'ntation Sysbem

For the coagulo-sedimentation system, simple and non-mechanical -
method which can treat properly the raw water with high turbidity content
should be applied. For example, the system consisting of gravity fall type for
mixing method, vertical buffing type for flocculation method, and horlzontal
flow and hopper bottom ype for sedimentation method may be consxdered By .
applying the above simple structure and easy OM system for the waterworks,
the low efficlency of water treatments caused by mechanical defect shortage of
spare parts, etc., would be improved, and the OM could be made prc)perly by the
staff‘s technoIOgy under primary {raining.

(e) Rapid Filter System

A simple and non- méch‘anical type of the'rap{d'ﬁlter systein which can
be operated with less energy and more stability should be applied instead of a
particular type provided by ex:stmg punficatlon manufacturers Many
existing rapid filter types have faced such problem as the: high energy
consumption in operatmn ‘the non-uniformity in filtering work, the
contammatmn of filter layer due to i improper washing system and msufﬁclent
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washing operations, and the lowering of treatment efficiency caused by defect
of air compressor and air eontrol valve and filter control devices.

(0 Disinfection System

There are many waterworks to use the chlorine gas for disinfection.
This method requires the high initial investinent and the difficulty of saf'ety
operations and complicated maintenance, although the running cost for this
method is lower. It is recommendable te use the bleaching powder from the
viewpoint of easy and safe OM., -

" {g) - AsaWhole

1t is neceséary to upgrade the technology for. planning,:designing and
 OM of the waterworks as well as the knowledge to understand the water supply
functions and economical management for the waterworks, '

(8) Insufficiency in Waterworks Management
(a) Téchnica_l Managemeht

- Many existing waterworks have been operated and maintained
' \Vlthout an 1nbegrated management plan whnch should include the following -
items; :

- _Ratmnal implementation plan with a proper OM manual such as
- periodical check and mspectmn rehablhtatnon, replacement,
B reconstructlon, and expansnon :
- Revenueand expenditure plan for the above 1mp1ementation plan,.
. Water charging p]ari for- water users to meet the above e:(penditure.

L Provnsmn of the spare parts for equlpment and their purchasmg
: budget _

SR Prowswn of the sklllful staff for OM and the traming program for
o upgradmg the l;echmcal lavel of OM. =

637



For the réason of lack of the proper water management as méii_tién'éd
above, many of the existing waterworks have supplied less water amount than
their designed supply capacity. In:addition, the existing waterworks can not
recover their designed supply capacity by simple rehabilitation and
replacement, and the new waterworks with large investment are inevitably
required in many cases. -

(b) Commereial Operations -

Water charge on some waterworks is scheduled as shown in Table
6.12. However, the consumers paying water charge are found scarce, because
the public water supply is mostly considered as the social services oriented and
‘tied to health care delivery which should be performed by the Governménta'l
fund, and also based upon the fact that the pu‘olu, water supply sérvices are not
always reliable; Itisnecessary toi improve the public water supply service level
and to prepare at least the fund for OM, rehabilitation and replacement based
¢n water charge, otherwise a large amount of Governmental budget may be
required to achieve the water supply Operations‘p'rf:_.grén“n"ili‘édéquﬁte manner.
To improve this procedure, the general concepts to be incorporated are compiled
in para. 12.2 of Chapter 12 where the decentralization, accéuntablllty and
financial autonomy, users partlclpatlon, gender issues, water users
participation, private sector. part:c:patlon ‘and so forth are explained, In .
“addition, special remarks with respect to the decentralization of c.‘oWAs
functions are also compiled in para. 12.4,2 (3) in Chapter 12,

It nay be noted that from the worldwise experiences, nothing disrupts
the operations of _'xvatefwdrks more than béing de'pe"n‘d_ént' upon unpredictable
Government subventions to cover the operating cost. This means that the
decision on procurement of inputs and maintenanée and repair of cquipment
cannot be made in time to prevent the service interruptions. ‘In turn, the
service interruptions damages the waterworks image with consumers who
become reluctant to pay for water delivered only intermittently, and then this -

‘reduces the SWA income which is made more dependent upon the Government
subventions to maintain the water supply services, - This vicious process can
become a downward spiral with worsemng the financial situation, and the
progressive deterioration of equipment and service rehabnhty The key to
breaking out of this downward spiral in the quality of water supply services is

6-38



to co:nmércial_ize the operations of Waterworks in order that they may
eventually achiove the financial autonomy to a full extent.

1t is oftén mentioned that é’v_en’ low-income consuiners are prepaved to
pay for the cost of good quality water if the services are reliable.  Proof of this is
that the consumers frequently pay much higher prices when purchasing water
' from street vendors than the public waterworks. In all cases, the street vendors
" dre charging more thaﬁ US$1 per cum of watef | Which'cafl be ¢compared to the
present water charges in major cities as are compiled in Table 6,12, In addition,
the street vendors offered little assurance that their water quality was
acceptable.

- Taking into account the conditions that the SWA financial resources
are ins_umci_ent"'and the consumers are willing to pay for the cost of drinking
water, what financial goals should the SWAs set for themselves ? It can be
con31dered that a total financial self- sufficiency may be unrealistic for most of
" the SWAs in the near Future, since they have a backlog to invest the BMR
works and to expand their services to the consumers not presently being
serviced.: Nevertheless, it appears feasible to expect that at the end of the

- foilowmg BMR. works, the SWAs could generate sufficient resources through

~ the sale. of water to (1) meet its. OM expenditures including overhead and
routine. maintenance, and (2) to make a reasonable contrlbutlon towards the
capltal costs of major BMR works and for extendmg the services to previously
unservwed consumers '

 ; - The equnpment rehabllltatlon and mamtenance program to
‘inctease the amount of water dehvered to a level that is close to
design capacnty

- The program to identify and repair the leaks in water transmission
" and dlstrxbutlon networks as well as in illegal consumer
connectlons

- The' prOgram to 1dent1fy, cnumerate and classnfy existing and

: 'potentlal water consumers, to bill all serviced cliénts regularly and

" to ‘collect for the water billed, whilé the clients who do not pay

i within'a reasonable period should be dmsccmnected until they settle
. their bll!s :
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It would be possible to st‘ructﬁré a'water tariff that takes into account
the community health and social eq.uity whi'le' achieving the desired level of
income for"SWAs Dafferent tariffs may be applled to water ¢consumers to
enstre that the low-income groups receive water at affordable prices, while
middle and higher income ¢onsumers make a substantial contribution to the
cost of services, In addition, the SWAs should éxamine whéther or not to meter
the water conswmmned, Whlch may have such advantages as (1) a fair basis for
charges, (2) a tiend to reduce consunption and avoid the water waste, and (3)
the identification of leaks for’ répall‘, and such’ dnsadvantages as the added cost
of mstalhng méters and readmg them.

In Nigeria, it has been evaluated that the legislation establishing the
SWAs usually given them a clear mandate to provide water to urban (and
someétimes rural) consumers; and although the SWAs are constituted as
antonomous entities, many of them function as a department of the St'até
“administration. And, this i'riteg:rationin the civil service may be the largest
obstacle to commercialization of the water services, Total or partial
priir’atiiétion of the water services is an option to be considered; bécause the
‘worldwide facts indicate that the water services have been provided
successfully by the privately-owned companies to many communitiés for some
considerable time. In this occasion, the provision of water by private companies
has taken place within adequate legal and institutional frameworks to ensure
that the public interests are safeguarded.- Privatization of the water services
can be done in different degrees and stages over time, of which the most
applicable to the Nigerian condltlons appear to be the contracts of servnce,
management lease and concessionaire. These contracts are outlined in para
12.2.7 of Chapter 12 “Instttutlon and Leglslatlon

(4) BMR Works for Existing Wé;_ter_'.‘k_ol":l'(s' )

The actual! water supply capaclt,y of existing waterworks in 13 States
satisfies their prOJected water demand in 1995 and the serw(:e populatwn rate
by existing waterworks on natlonmde level reaches a‘oout 50 percent which
also satisfies the national program target When the ex;stmg works ¢ould be
operated properly with their planned supply capacnty, numher o!‘ the States to
satisfy their projected water demand would increase to 24, and the Sel‘VlCe
population rate on the nationwide level also would i mcrease to 78 percent ‘The
BMR works for existing waterworks, therefore, are urgently reqmred to
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achieve the planned supply cf\p'acity It may be noted that some of the States
can not satlsl‘y their projected water demand even if their waterworks are
rehabilitated and upgraded, because the orlgmal planned supply capaclty is
smaller than the projected water demand. However, the existing waterworks
under the followmg conditions could not recover the water supply capacity even
if the rehabilitation and upgradmg works are carried out:

'- The waterworks have been’ operated more than 20 years after
_ completlon. :

- The waterworks with lower water supply funetlons due to poor and
lmproper OM

- The waterworks having the difficulty to carry out the
‘rehabilitation and upgradmg works die to large defects and more
technical problems for improvement. .

Therefore, the BMR works should be carried out studying the present problems
and defect parts in the existing waterworks in a careful manner. Some of the
water treatment plants may be reconstructed instead of the rehablhtatmg and
upgradmg works from the v1ewpomt of water supply functions and investment
cost. Itis necessary to prepare an approprlate 1mprovement plan based on the
: integrated management plan as descr:bed in para. 6. 3.1 (3) (a) taking into
account itsrole to be dlscharged under the long-term waber supply plan.

6.3.2 RuraI'WateeS.upply B
ll) General

‘The physical problems and needs on provision and subsequent OM of

“the tubewells for rural water supply are explamed in detall from the viewpoint

of groundwater use in para. 3D: 5 of Chapter 3 “Water Resources and
Management" '

Recent attentlon is being focussed on the rural communitles for the .
'lmprovement of thelr lwmg condltions with a° serles of the programs for
prlmary health care (PHC}, rm'al water supply and samtatlon (RWS/S), Gumea
_worm eradleatlon, agnculture and other rural mfrastructure development at
varymg degrees of commntment Bemg second only to alr as the BHN the -
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water supply has naturally been in the front of these programs: however, not
much has been done to ensure the sustainable development of th:s vntal sector
in the rural areas. : : : . o .

* Sustainability is probably the central issue which engaged and is
engaging the rural water supply sector developers during the IDWSSD and
beyond The key issues of sustamablhty have been elucidated during the

course of the IDWSSD, mamly through pllot and demonstratlon programs as

well as various training courses, seminars and workshops, regmnal and global
ctmsultatmns These issues are at various stages of development testing and
application in Nigeria and have been set forth in the Nat:onal RWS/S Séctor
Strategy and Action Plan as introduced in para.6.2.1 (2), (c) which all those
~ involved in the Sector should familiarize themselves with. The key elements of
sustainable rural water supply may fall under six main éatlegorics as explained
below:

(2 National Poliey Guidelines

What remains to be done at present is to translate the National RWS!S

Sector Strategy and Action Plan into a national pohcy guideline. Th]s will
strengthen the :mp]ementatmn of the National RWS/S Program thhm the

context of which only sustainable water supply to raral commumtmes can take
place, and the confidéence of multi- and bilateral support agencies can be gamed
There is, however, the need to raise the awareness and secure the polmcal will
of those in the Government.

(3) Strong and Stable Institutional Framework

The institutional afr'ah'géinén_t for rural water s_\lpp'ly‘i:s' well spelt-out

in the above Sector S'trate‘gy'ah'd' Action Plan; however, there may be some

salient and practical issues that need {o be consndered if this arrangement iIsto

ensure the sustainable rur al water supply.

" One of the most eritical aSpects in the mstntutwnal arrangement isa
strong and sta‘ole leaderslnp It is 1mp0rtant 6’ ensure that in choosmg the

heads for the RWS!S units at three levels of the Government, attentton sh(mld |

be pald to select the peOple who can prowde the strong and fac;htatwe
leadership and have an exposure on or potential for mter-agency coopératicm '
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_ 'l‘he bmldmg of mstltutlonal capacnty that is the most 1mportant factor

~ for smtable rural water supply means both tmmmg and equipping of the units
at all levels partlcularly the trammg of managers and professmnals as well as
the prwate sector for dr:l!mg operatlons and hand pump mstallat:on / repalrs
Capacnty bmldmg 1s a tzme consummg actwlty when consndered in terms of
.de\:elopmg the abnhty of communities to own and manage their water supply
facxlltles

Close lmkage between the apex agencnes at three tiers of the
Government and other sector agencles both national, external and non-
Gevemmental 1s necessary to ensure that all agenaes are kept abreast with the

ohcy development and program status’ the review is made in the
nnplementlng approaches and training requnrements, and the dupllcatlon of
efforts is avoided. The Sector Strategy and Action Plan recommends
co]laboratwe commlttees at Federal State and LGA levels. And also, bath the
external agencles and NGOS are keen on havmg a umﬁed approach towards the
involvement in the sector as well as relating close]y to the Government
-agencies. To conserve the water resources in ternis of quantity and quahty, the
~ proposed Department of Water Admlmstratmn that is discussed in para. 12.3.3
of Chapter 12 “Instltutlon and Leglslatwn" need to be consulted and
coordmated with other water users in’ the rural water supply program
plannmg, 1mplementatlon and momtormg '

(4 : Commu'r_iify .OW'nel"ShriP‘- -.

In the past the rural water supply has been dommated by the
epproach of Govermnental prowswn of facilities which are constructed owned
and mamtamed by the Government. This has not worked at all, and it i is quite

'clear that anether approach to place the ownershlp of the faclhtles in hands of
" the commumtles is the best. |

First of all, each community s"hc‘)u'l'd be aware of its most pressing needs
and determine its develcpment prlornty In the beginning, a need assessment in
1a form of rapid reconnatssance survey of all commumtnes should be done by a
'LGA RWSIS unit for Whlch the commumtles are prmntmed on the bas1s of
. their percewed or md:cated needs, and only those with water supply as thenr_
: ‘tOp prmnty should be consxdered for mvolvement ina pro;ect undertakmg
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- The prOJect planning and 1mplementat:on should take place within a
partnership alrangement where the commumtxes take the lead and the
Government provide support so that the communities are fully aware of theu'
responsnblhtles and have an opportumty to develop the conﬁdence in all the
support agencies involved. Cost sharing is a nlajor aspect of any COmmumty :
part:cnpat:on for which the Sector Strat,egy and Action Plan stresses a 10 _
percent commumty contribution towards the initial’ construetlon costs and a
full responsibility for the financing and managing OM of the. f'lcxhtles Within
the context of community partlclpatwn, women should be mvolved in all
aspects and stages of plarmmg and nnp]ementatlon The information relevant
to the Women in Development (WID) are complled in para, 12 24 of Chapter'

12. In addition, to ensure that the comrnumtles are able to sushm their water
' supply famhtles, support should be avallable t6 them in ‘¢lose pmxnmty Such
support includes the avallablhty of tramed area mechamcs for more difficult
repair works and the spare’ parts dlstrlbutmn network to ensure the.
avallablllty ‘of pump parts at retail outlets close to the commumty. In this
connection, the effort in development of local manufacturi ing capactty for both
complete pumps and spare parts should be mtenSIﬁed

(5) Prbjéét Planning and Implefi:ént’ing' Appi‘oﬁéh

“Within the context and timeframe of a national rural water supply
program, there should be a shift in plamliﬁg and désigning individual projeéts -
~ from the more prescriptive and inflexible blue-print apploach to the more
‘adaptable learning process approach, The latter approach may ‘allow all
partners concerned with the project to test and contmuq]lv modify the
1mp]ement,mg methods in the lnght of experience so that more appropr:ate
approach which is socio- culturally v:able, bechmca]ly feasxble and finanmaily :
afl‘ordable will emerge. This is par tlcularly useful at the initial stages of the
program implementation when most of the :mple‘menting methods are stlll
being tested and developed in the pilot and demonstration projécis before a full-
scale repllcatmn is undertaken,

Certam aspects m appropr:abe planmng and 1mplementatmn would
include (1) community deVelopment approaches, (2) low-cost water
de\relopment such as hand- dnllmg and- dlggmg, (3) commumty partxclpatlon m
small pipe scheme, and (4) ways and means of seCurmg ‘the fmancial
contribution of the Government.- These aspects need to be further devaloped ,
and refined in thé demonstration projeets, whlle the learmng process approach
should be fully employed for these pro;ects
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(6) .Rural Water Supply Morlitorihg

- Monitoring is an important aspect of any development as is explained
in para. 12.4.4 (5) in Chapter 12 “Institution and Legislation” and needs to be
incorporated in the progratil, because this enables the planners and users to
follow progress, identify the problems so that the modification in approach
could be made towarcls better perform'ance. Of greater in1porfance, however, is
the handling of the information obtained during the monitoring exercise. Quite
often, there is the mechamcal gathering and storage of data without uhhzmg
them. The training in data gathering and analysis néeds to be given to all
planners, professionals and exlension agents at all levels who should know - .
what to do with such information they gather as water source and use,
population and general perceptions from the meetings with commumtaes The
data obtained should be analyzed and stored in a retrievable manner,

6.4 NWRMP TOWARDS THE YEAR 2020
6.4.1 ’lntroduc’tion

The water supply sector in the National Water Resources Master Plan _
(NWRMP) has looked closely mbo two items: (1) the projection of water demand
by the year 2020 that may be a factor to be given to the 2020 water resources
use rate in relevant basms, and 03] the proposal of water supply schemes by
water sources by 2020 that may lead to approxlmatwn of the budgetary '
requirement to meet the prOJected water supply demand. Both items have been
exammed based upon the foundation of the present situations as are in paras. 6.
2 and 6 3 and also of the populatmn pl’OjECtlon as is in para. 2.3 of Chapter 2
'_“Soclo Economy and Land Use”; all of which have been discussed on the basis of
each of 589 LGAs within the context and timeframe as imposed upon the Study.

" In connéction with this analytlcal framework, less emphasis has been made to
the establishment of individual projects while appropnatc division of the future
waterworks by surface and groundwater sources on LGA basis has bcen sought
_ takmg into account the water resources potentials as are compiled in Chapter 3
“Water Resources and Management” and also the proposal on multlpurpose
dam projects and related irrigation water demand as are prowded in Chapters 4
' “Water Source Works” and 5 "Imgation and Dramage” '
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It is noted that all of the analyses for the above-mentioned iteins to
prepare the NWRMP on the water supply sector have been made on the basis of
each of 589 LGAs as the minimum unit, and the outcomes froth these analyses
are compiled in Vol. Three “Water Resources Inventory Survey”, while the
information summarized on State and Regional level are attached in many
tables of this Chapter for ready reference, -

6.4.2 ‘Water Supply Demand Projected
(1)  Government Policies and 'I‘argéts
- According to “Master Plan for Water Supply & Sanitation” (1084 8

Draft), the Government policies and targets are given as fo]lows taking the
year 2000 as target '

Urban Area ~ Rural Area
_ | 1984 1990 2000 1984 1990 2000
Population Qo 25 a8 . b7 69 71 83
SPR (%) : 80 95 100 8 95 . .100
Per Capita Supply (fcd) 180 _ a0 '

And accordmg to “National Water Supply Pohcy” { 1992) submltted by
the NTCWR the targets of service populahon rate (SPR) and per caplta supply
are described taking the year of 2015 as the target and three demographlcal_
classifications as urban area wnth more than 20,000 people, semi- urban area

with 20 000 ~ 5, 000 and rural area with less than 5 ,000, B : : e
Urbanf\rea _ | Seiili urbénArEa Ru‘rﬁrer'reéx:
‘ 1995 2005 2015 1995 2005 2015 1995 2005 . 2015
SPR , (%) 60 80 ‘100 = 60 - 80 100 60 80 100
" PerCapitlaSupply  (fed) 120 : - 90 60 ‘

(2) Major Factors Inéorporated _
(a) SPR

_ Although the Government has been trying to realize the targets along
with its policy, it seems rather difficult to achieve those taking into account the

present water supply conditions siich as 50 percent SPR for the 'mbaﬂ area and |
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9 percent SPR l‘er the rural area in 1991, On the other, Nigeria was one of the
signatories to the Internatlonal Drmkmg Water Supply and Sanitation Decade
(IDWSSD) whose objective was to supply water to all citizens of the country
between the period 1981 - 1990.

Tt may be 'consicier'ed that the poor record as mentioned above in terms
of water supply development underscores the need to reorient the Government
pohcaes in future to ensure that the sustamable improvement in the quality of
living stanclard for vast majorlty of the population is ach:eved at least during
the NWRMP period. It should be u_nder_st_ood that the income growth and its
more equitable distribution are in themselves to be recogniéed as means of
achieving a desirable goal of providing for the fulfillment of Basic Human
Needs (BHN) of a- greater percentage of the pOpulat:on than has in the past
‘been the case, where the water supply isone of the BHN.

- The service population rates required for the public water supply
schemes during the course of NWRMP period have been projected as follows:

Acccss to the safe water through p051twe implementation of the
public water supply program in the NWRMP target year of 2020
has been taken at 80 percent of the population both for the urban
“and rural which may be éompared with 31 percent in 1991, This
- service population rate in 2020 has been targeted with special
- reference to that of the Pre-Plan Vision Document Towards A
' Perspectwe Devel-:npment Plan for the Federal Republic of Nigeria
(80 percent in 2010) additionally takmg into account the remaining

_ avatlabnhty of traditional private supphes of safe waler usually by
“i streams, springs and hand: dug wells as- well as the manpower
~ requirement and related service improvement as a whole. As a
‘matter of fact, this target may be optimistic and a challenging task,
as for the National Perspectwe Plan, reference is made to para.

2.6.1 ofChapter 9 “Socio-Eeonomy and Land Use”.

B - ':Durmg the course of the NWRMP perlod the service papulation
- rates in 2000, 2005, 2010 and 2015 have been interpolated al the
- '-'percentages of 6(} 65 70 and 5, respectwely
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(b) - Projected Water Demand Level under Six Categories

bo1)

" b.2)

" Classification

Since the water demand varies in accordance with the

‘community population size and related activities, the level of
water demand has been classified into those for the' following
' six categories of A to ¥ referring to the feasibility reports of

existing Schemés propesed schemes and nulti-state water
supply prQ;ect and the planmng crlterla of National Water

' Rehabshtatlon Project

‘A : "Demand level to be requlred for urban actwnty wnth

population of more than 1% 10ﬁ

B : Demand level to be required for urban actwlty w1th

population of 1 %10 to 500 102,

C : Demandlevel to be requ:red for urban actw;ty with

pepulation of 500X 10° to 20X 103,

D Demand level to be required for semi-urban actwnty

 with population 0f20>< 10310 10X 10%,

E Demand level to be required for semi- urban actlwty
with populatlon of 10X 107t 5X 10%,

" F : Demand level to be reqmred for rural acthty with

p0pulatmn of less than 5% 103

Detall of the unit water demand for each category for

respectwe years is gwen in 'I‘able 6. 13

Per Capita_Cd_n'stjniption _fci’t de'est_'ié Use’ N

_ The per caplta consumptmn for domestlc use WOuld increase
toward the year 2020.in accordance w1th the nnprm.rement of

living standard and the propagatlon of ﬂush toilets. Annual
increasing rate of the per capnta consumptlon for each water
demand level is estimated as follows:
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_ House Connection Public

 WaterDemandlevel | A s lclol e | r |Po

Increasing Rate %

19912000 | 21 {21 |21 |18 13|08 0d

20002020 | 21 |21 | 21 |18 |18 | 08 | 08

b.8)

. Increasing rate by improvement of living standard:
~ Rate=0.7 +0.47X _
where, X: Annual inereasing rate of GDP for urban area.
- Increasing rate by ﬂush toilets:
Rate=0. 015 (Y-7)

- where, 'S Diﬁusxon rate to target year
7 Diffusion rate as of 1991

Per capita consumption for domestic ﬁse by th.e public post is

- assumed at 25 €cd in 1991 referring to the data as applied to

the similar. other countrles wluch are shown in Table 6.14,

~And, the year 1991 has been taken at a starting year for the
calculation of umt water demand to be given to subsequent '

projection.
Special Use AlloWance '

Speclal use allowance is defmed at the a]lowance for mdustrlal

- commercnal and mstltutmnal use to the domestlc one. The _

special use allowance rates which are shown in Table 6.13 are
given referring to the actual or- planned data of the water

- supply schcmes formulated by some States as shown below:

' 'Aétual rate in Lagos . 29~36%

Pi-oposéd_ rate in Kaduna State Program . . . 36%

. Proposed rate in Katsina Multi-State Program: 27~3%

S Propoééd rate in Cross RiverState .. .~ 256%

b 4) Planned Rabes of Effectiveness

Pl*mned rate of the effectWeness is assumed as follows



- For water demand level of A to D the rate is 65 percent in

1991, 70 percentm 2000 and 80per¢entm 2020. :
- For water demand level of E, the rate is 70 percent in 1991
15 pércent in 2000 and 82 percent in 2020.

- Forrural water demand level of F the rate is constant at 90
« percent, - - '

b.5)" Load Factor

Load factor means the rate betw_e‘en maximum daily supply |
amount and average daily supply amount. This rate is given at
' 1.15 based on the actual data in Lagoes and Abuja waterworks,

(c) Population Distribution by Water Demand Level

Population distribution by the water demand' level at each LGA is
assumed based on the population density of each LGA or current status of cities
- and towns, As a result, the pOpulatmn dlstrlbutlon by the water demand level
at each State is summarized in Table 6.15.

(3) - Projected Water Demand

In accordance w:th the above-mentioned factors of per C‘lplta water
demand and population dlstrlbutmn the computed water demand on State
level for 2000 and 2020 is shown in Table 6.16 for urban, rural and total, while
those on LGA level are complled in Vol Three' “Water Resources Inventory
Survey”. '

{4 Raw'Water Demand by Water Source

Daily and annual raw wal:er demands by surface and groundwater on
State basis are summarized in Tables 6.17 and 8.18. ‘Annual raw water
demands by each water source on HA ‘basu; are in Table. 8.19. Division of the
annual raw water déemands for urban and rura‘il into beth the surface and
groundwater resources as shown in Table 6. 18 has been made taking the water |
resources potential and water use rates for respective surface and groundwater
~ asare examined in Chapter 3 “Water Resources and Management” and also the
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' 1mplementahon program for the ‘proposed medium- and small-scale.

multipurpose dams as are discussed i in Chapler 4 “Water Source Works”.

6.4.3 Water Supply and Sanitation Schemes proposed.

(1) General

(a) " Needs for the Water Supplg} Capamty to be Improvéd!Auglﬁ:oo_ted

The water su'ppl'y demand balance in the yeor 2020 has been presented
accordmg to the projected water demand as mentioned in para. 6.4 and the
actual water supply capacity and the capacnty to be improved by the BMR
works of existing waterworks as exammed in para. 6. 3. The water balance in
2020 is shown on State level in 'Table 6.20 and summarized on Reglonal level as

 Deficit Capacity -

~ follows:
‘ : {unit: MLD)
Item NW NE CW- CE S5W 8§  Total
_ UrbanWatersupp‘l)[ ' '
Prcgected_ Demand 1,000 1,827 2,423 1,610 7,656 3,649 18,075
* Actual Supply Capacity 950 344 516 16 988 379 2,639
Deficit Capacity 770 . 1,491 1,909 1,348 6668 3,269 15,456
..... Ruralwatersul b B R
‘Projected Demand - 640 1,069 705 909 816 1,058 5197
Actual Supply Capacity .24 T 34 18 21 24 17 138
Deficit Capacity 616, ‘1035 687 888 792 1,041 5059
..... e
Projected Demand 1,650 - 2,806 3,128 2419 8472 4,707 - 23272
Actual Supply Capaeity o76 L 378 534 182 1,012 396 2,711
1,386 2,697 7,460 4,310 20,515

The water supply towards the year 2020 will face a serious water
: shortage problem even if the exlstmg waterworks could supply with their full
' planned capacity. In order to achieve the water supply target, it is necessary to
operate the planned capacity of existmg waterworks in a well-arranged manner
and to pr0v1de addntmnal waterwmks bo a large exbent to meot the deficit

' capacnty in the above

table. :
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(b) System Components and Costs Redﬁired for Watér Supply Schemes

The water supply plan is prepared using the following items:

BMR works to ensure full operatiﬁhs“ of the planned capacity for
existing waterworks and also additional waterworks.
Implementation of the additional waterworks.

Reconstructlon of existing and additional facilities which w:ll be
gradually deteriorated and loose thelr supply function’ after their
life- span

The additional waterworks schémes _for-_ﬁrba'n water supply are composed of
those by surface water and by groundwater, and the additional waterworks
schemes for rural water supply are composéd of those by surface water and by
boreholes with mechanical pump or hahd-pump for groundwater withdrawal.

These schemes have the fbllowing system configurations, and the

project construction costs for each category cost are eshmated based on the
prices as of February 1994:

" Urban water supply scheme by surface water

System : Intake Fac1]1ty — Conveyance Facxhty — Treatmentr

Plant — Transmxssmn Facility — Distribution Faclllty
Construction Cost : 10 X 1(}6 Naira/MLD '

Urban water supply scheme by groundwater

System : Borehole with Mechanieal Pump - Overhead Tank —
Distribution Facility

Operation time 18hrs

Planned Pumpage : Referto Table 6 21 based on the NWRIS

Construction Cost : Refer to 'I‘ab]e 8. 21

Rural waber supply scheme by surface water : _

System : Intake — Conveyance — Slmple Treatment Plant (slow
sand filter system) — Dnstnbutmn Facilities

Construction Cost : 6X 10¢Naira/MLD
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e Rural water supply scheme by borehole with mechanical pump
System : Borehole with mechanical pump — Overhead Tank —
o Distribution Facility
Unit Pumpage : 168 m3/day
Construction Cost 1 2.1X105Naira/unit

« Rural water supply scheme by borehole with handpumnp
"_Sysi';em . Borehole with handpump
_Planned unit capacity: 8.4 m3/day
“Construction Cost  : - 0.16 X 10°Naira/unit

"Noté: In the rural water supply schemes, the 10 pereent community contribution
-in the initial construction cosis as is stressed in para. 6.3. 2(4) is not taken
into account.

The proposed water supply schemes should be established based on the rational
implementation program taking into account OM, periodical check and
inspection, replacement, rehabilitation, reconstruction and expansion for the
waterworks as described in para. 6.3. '

In the water supply schemes, the waterworks by surface and
groundwater should be rehabilitated at every 15 years and 10 years,
respectively and reconstructed at every 30 years and 20 years, respeciively.
The costs of OM and replacement will: be, in principle, borne by the
beneficiaries taking into acéount the possibility of water ¢charge collection to a
large extent and the Government subvention to a minimum linit. - For
mference. the calculation of chargeable water rates for the cases of (1) OM &
: replacement recovery and (2) full cost recovery for the proposed water supply
" schemes is given in para. 2.7.3 (4) of Chapter 2 “Socio- Economy and Land Use”,

(2) Ux;f)énlwga-t'efTSupply Schezﬁés -
(a} Water Supply -Démand Relation
“The: waii:ér 'sinpply'demé'n'd bélaﬁce projected for p]annihg on State

'_'leVel in 2020 is shown in Table 6 20 (7), and its result on Reglonal level is
summanzed as foilows

'6-53



~ (Unit: MLD)

Item NW NE  CW CE ~ SW ~SE  Total
Planned Capacity 1,010 1,827 2,423 1,510° 7,656 3,649 18,075
Surface Water 563 934 1,945 1,074 5324 926 10,767
... Groundwater 447 803 478 436 | 2332 | 2,723 7,308
Defictt Capacity STTL1,491 1,900 1,348 6,668 3,260 15,456
Surface Water 382 745 1,476 933 - 1,582 741 8,838
Groundwater 409 746 433 415 2,086 2,528 6,618
Actual Capacity 250 . 344 K16 161 . 988 . 379 2,633
Surface Water 213 . 185 470 140 -~ 743 186 1,949
Groundwater 37 - 148 . 46 20 245 = . 193 690
"BMR Capacity 1127 7241 21612 11 236 1,467
Surface Water 88 137 186 139 268 73 892
... Groundwater L24 104 080 0 13 . 242 163 516
“New Waterworks 6597 1,251 1,893 1,196 76,157 3,033 13,989
Surface Water 274 608 1,290 793 - 4,313 - 668 17,946
" Groundwater 385 643 403 - 403 ¢ 1,844 2,366 6,044

It is necessary to implement the construetion for additional
waterworks and the BMR works for existing waterworks and additional
waterworks, and also to perform the proper OM for éxistiﬁg and additional
waterworks in order to ensure a sustainable maintenance of the water supply
capacity mentioned in the above table.

{b) Implementation Program

"The implementation pregrains on State or LGA 'lei.rel should be
prepared in paying partlcu!ar attention to the following items so as to carry out
the water supply schemes as mentioned in the para. 8.4.3{2)(a):

- 'The inhabitants should receive pbssibly a‘_fair share of '_the béneﬁt
: from the prcuects

- The pm_]ect works should be carrled out by staged 1mplementatlon
in response to the increasing water demand $0 that, the larger
benefit on the mVestment can be generated

Since the urban water supply demand is considerably large, the wat_cr
resources development and management for surface water should be carried
out in a multipurpose nature in'éo'operation withirfig_at'ion'dévelc)pment, and
especially, these large-scale water supply works should ’bé: implemented
covering not only densely populatc'd urban areas but their pc’riphe’rai small
municipalities together with the effective utitization of existing waterworks.
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The 'Wa_te'r demand nationwide will increase up to the year 2020 as

“shown in Figure 6.1. In line witﬁ this trend of the water demand, a rational
water supply scheme should be prepared so as to possibly ensure fair shaving of

" the project benefit. An cmtlme of the proposed works for the BMR, additional
| waterworks and reconstruction as included in the above plan on the State level
: for the respectwe working stages of 1991 to 2000, 2001 to 2005, 20086 to 2010,
2011 bo 2015, and 2016 to 2020 during the course of the NWRMP period is
“shown in 'I‘able 6.22, and those on Reglonal level is summanzed in the next
| page table:

i6BE



Hex Watc;tqfks _-Réc6n§lfuétion

i I R

N9 J 2008 | A13) a8 e

QO T Y)Y R T
JECCEO BTN IIY B

NE 20139 (b} 178 113

__Bul Total} 1252
L2000
L2005

o | 2015 | 413

CE

Y |

Sub Total)_§|
00 | A4S
2008

18 | s
st | 2015
2020

Sub Total
2000 1 3836
200y
00
fOTAL | 200% | 3548

656



(¢) Costs Required

The costs required for the above mentioned schemes on State level

except for OM are shown in Table 6.25, while those on Regional level are

suminarized below:

(Unit: 10° Naira)
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{3) Rural Water Supply Schemes
(a) Water Supply—De"ma'nd Relatio'n

_ Rural water supply schemes proposed towards the year 2(}20 is
composed of the following:

- BMR worksof the existing and additional waterworks.
- Construction of addltmnal waterworks.

.~ Reconstruction and expansion of the exnstmg and addltlonal |
waterworks facilities. :

The addntlonal waterworks for rural water supply will be achieved through

~ development of the borcholes with hand- -pump or the qmall piped- system usmg

boreholes with mechanical pump The water balance for the rural water supply

plan on State level in 2020 is shown in '[‘able 6.20 (8), and the outline on

Regmnal level is summanzed asfolIOWS' ‘ _ _
: : (Unit : MLD)

Hem . NW NE CW CE - SW _ SE . Total -

Planned Capacity 640 1,069 705 909 816 1,058 5,197
Surfate Water 0 0 23 . 0 - 8 8 114
Groundwaler 640 - 1,069 682 909 731 1,052 5,083

Attual Capacity 24 34 18 21 24 17 -~ 138
Surface Water "0 0 1 0 6 0 1
Groundwater - _ . ) _ :

Mechanical Pump 2 12 4 5 4 2 29
Hand-Pump 22 22 13 16 14 15 102

BMR Capacity 10 15 7 8 10 6 56
Surface Water - 0 - 0 ¢: 0 2 .0 2
Groundwater _ o : o
 Mcchanical Pump 1 9 3 4 3 2 22 ‘
" Hand-Pump g -6 - .4 4 - & 4 32

New Waterworks - 606 1,020 680 880 782 1,035 6,003

Mechanical Pump 364 613 395 528 423 617 2,940
Hand-Pump 242 407 263 352 983 412 1,958

Surface Water 0 9 22 0 ' 6 105 :

It is necessary to implement the construction of additiOhal
waterworks, the BMR works for the existing and additional waterworks and
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also to perform proper OM for the existing and additional waterworks in order

to ensure proper upkeep of the water supply capacity mentioned in the above
table.

~ (b) Implementation Program

|  The implemerltatibn program on State or LGA basis will be prepared
paying careful attention to the following items to achieve the water supply plan
asmentioned in p_ar'a; 6.4.3 (3)(51):

- Al the mhabltants should recewe poss:ble fair share of the project
benefit.

- The progect should be 1mplemented in staged development to meet
" the increasing water demand so that the benefit generated can
_ grow steadily in proportion to the investment. - :

 For reference, the National Rural Water Supply and Sanitation
Program as already formulated and is explained in para. 6.2.1 (2)(c) includes
" 87%10% boreholes with handpump and 8X10% small piped system using
boreholes with a mééhaﬁical pump for 57,7 X 10° rural 'po'pulation in the target
year 2006 and reqmres an mvestment of 9,776X 108 Naira for borehole with
hand-pump and 17,336% 106 Naira for small piped system. In accordance with
the findings of the NWRMP Study, the National RWS/S Program may be
subject to appropriate m’odiﬁcaiion. ' |

_ The water demand nat10nw1de will take an increasing trend up to the
. year 2020 as shown in Flgure 6.2. The rauonal rural water supply scheme will
be prepared S0 as bo ensure a poss:ble fair share of the project benefit for all
 inhabitants and to supply adequately in- response to the increasing water
demand trend

Outlme of the proposed waterworks on the above plan on Stabe level
“for the respectnve plan stages of 1991 ta 2000, 2001 to 2005, 2008 to 2010, 201 1
0 2016, 2016 to 2020 are shown in Table 6,23, while those on Regnonal leVel are
summanzed in suceeedmg page:
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(¢) Costs Required

- The costs required for the above mentioned schemes on State level are
shown in Table 6. 26, while those on Regional level is summarized below:
' (Unit: 10°Naira)
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(4) Summary of Water Supply Schemeson State Level

Individual discussions of the u)atersu;iplj plan-and schemes towards
2020 for cach of the urban and the rural have beén made in.the preVmus
paragraphs. - Since there are many information compiled therem ‘a simple
presentation of the proposed water supply plan asa whole for more clear reference
and casy understandmg on State level has been worked out in Table 6.24
compiling the information on (1) populatlon in 1991 and 2020 (urban, rural and -
total), (2) water demand in 2020 and present water supply capacnty, (3) proposed
‘capac:ty toward 2020 (surface and groundwater) and {4) number of boreholes (at
present and proposed towards 2020).

‘(5) Wate‘r Supply Sector Fuﬁding

“As is e::plamed in para, 4.2.3 of the Main Text, the costs reqmred to
achleve the rather optnmlstlc and challenging targets given to the water supply
component in the NWRMP have been approximated at 323 X 10° Naira for 25
years by the year 2020 or 12.9 X 10° Naira per year on average during that period
which is equivalent to 3.1 times the anticipated annual budget as extrapolated
from the present budget allocation of this component Although the Study Team
lmphes that rather moderate outlook in the FGN budgetary situation inclusive of

resource inflow could be éxpected beyond 2000, there would be the need to make
the sensitivity testing on the targets for water supply plan in the \IWRMP in
terms of the budgetary arrangement. :

In general the costs reqmred for water supply sector vary accordmg to
the level or degree of (1) the service populahon rate and (2) the per capita water
demand, First of all, the relationship among (1) the service pOpulatlon rate, (2)

the per capita water demand at intake level (raw water) and (3) the costs required -

" for the NWRMP has been comprehensively given both for the urban and the rural
cases through careful exammatmn on the outcome of the NWRMP targets as
shown in the followmg fngures ' '
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From these twb ﬁgures the cost,s requlred for prowsmn of the water supply
facilities in t‘ne NWRMP in relatmn w1th various alternatwe targets can be
: computed The fable gnven below complles the costs requnred for some of the
 various targets thus quobed from two figures and appropnately combined both for
“the urban: and rural and then compares those annual required costs with ‘the
annual budgets antlcapated durmg the NWRMP period asexplained previously.
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If the budgetary arrangement during the NWRMP period is kept at the
present leVel without any extra increase in funds, the following conditions for
water supply w0uld be achleved as of the end of 2020: '

Urban Water Supply : . Rural Waler Supply
Case - Service " Per Capifa Demand Service - Per Capita Demand
.. PopulationRate  atIntake Level  Population Rate  at Intake Level
: : (%) . (fed) - (%} (€ed)
1 10 129 40 47
2. 60 164 ' 30 47
Present Condition 50 108 9 40

‘NWRMP Target 80 g - 216 80 80

(6) Sanitation and Sewerage Plan

~Planned daily maximum sewage amount is the sum of domestic sewage
amount, cornmercial wastewater and groundwater. The domestic sewage amount .
is derived by mi}ltiplying the maximum per capita sewage amount by planned
population, In general, the planned daily maximum sewage amount would be
alimost equal to the planned daily maximum water 'supply amount of the water
supply 'plan. . -

“For the year 2020 at Regional level, the relatlonshxp between the water
potentlal and planned sewage amsunt and the estimated BOD based on the
assumption that the input sewage BOD i is the same as the domestic sewage BOD

_ of 180 mg/f have bEen examined, and the sahent mi‘ormatwn are given below:

. - _ "NW - NE . CW - CE SW  SE  1otal
@ Burface Waler Resouitces Potential  (10%cum) 22,400 82007 32,600 83,000 35400 85,700 267,30

. (D Planned Séviage Atount ~ - {10%cum) 630 © 920 990 710 12,690 1,490 7,390

@ Planned SewageAmount for (A) & (B) ({0fecum) 63 163 - 262 80 1392 - 205 2,155
Cal_,egoneaon Waler Demand Level o : . '

® @+® (%) 24 112 30 09 16 1 28

& Estimated BOD mgit) 43 202 54 16 137 3t 50

In analyzmg the conformtty of the water sources for water supply, reference is
made to the Environmental Water Quality Standards of Japan which limit the
..BOD to be less than 3 my/t. "As is seen from the above table, the North-East and
South West Regnons where the planned sewage amount is considerably high
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against the surface water resources pctential indicate that the BOD is to be a way
over the limit, hence placing the water sources for water supply unfit. Even in the
surrounding areas of large cities in other Regions, it is anticipatéd that the
estimated BOD would be much higher than the limit. Among the six socio-
economic cabegorzes for water demand pro;ectwn as gwen under para. 6.4.2 (2),
the planned sewage amount for A and B categories accounts to 2.16X10° cu.m
which would be about 30 percent of the total planned sewage amount. Especxally
for these Regions, an approprlate sanitation and sewerage plan should be
formulated, and its early implementation would be of an absolute necessity.

In principle, the NWRMP for sanitation component calls for the
“different technology options and mixes considered for the three socio-economie
strata for water supply in connection with its six categornes on water demand
level as mentioned above:

- For category (F): rural area, VIP latrines, pour ﬂush and upgraded
pit latrines are reCOmmended

- For categories (D) and (L) semi- urban area and category (C): urban
area, the septic tanks, _VIP latrines, pour flush and upgraded /
~ improved pit latrines would be connected to conventional pubhc
sewage dlsposal plant, :

- For categories (A) and (B): urban area where the popu]atmn dens:ty
is more than 5,000 per sq.km, it is suggested to provide a public

 sewerage system to be connected to the households, private

~ undertakings and publi¢ facilities with an end- treatment for the
waste water resulting from people’s daily life and work." These
systems to be separated from Storm water channels would be
installed in stage-by- -stage manner in the context of overall urban
planning, and their end-treatment works would function to dispose
the effluents discharged from sewerages with approprlate technical
standards of water quality for conservation of the downstream publlc
‘water bodies. - :
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TABLE 6.1 PRESENT URGAN WATER SUPPLY BY WATERWORKS
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TABLE 6.2

NEW WATERWORKS TENTATIVE PROPOSED

Kalsina
HKatsina
Kalsina
Daura
Daura

‘Funtua
Matumfashi

‘Danmusa
Dutsima

Kaduna
Pﬁlci
Kavru
bPitt

“Zonkwa
Jemma
Enugn
Nsukka

Yobe
Potiskum
Darﬁagun

Borng
Damboa-Jemri
Maiduguri

Cross River
Calabar
A kamkpa
Ikom
Itigidi
Qbubra
Obudu
Ogaja
Ugep/Ediba

Lagos
Lagos
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TABLE 6.3 PRESENT RURAL WATER SUPPLY 8Y WATERWORKS

- . Sorlace Yatée . : Gyound Yarer . . Total__
ceows Phanaed Flanned Aetuzl Planne. . Borehols Plannzd Aétual Plannay Planped - { Actual
State Borvicg ¥o.| Copacley Capacity - Bervled - - - - Capacley Capiclry Pervlcd Capacity Capaclry
: “Yope. R - bopu. [ kP LW WP § ¥ Kolal o 0 fepu 1 -
11800 | | vip e | o Tawega | #o Lo, | w0 {wo. Mo [icd tvio Jied | oo | o Vica 1D Thed

froe}
1)
a5t

APRLY 11 3 3 : 1
1
9
3

a8

attonslded 7e8 |30] v 2ie0 2] 11

TiLo | dris pasit TR il 19, . Nl FEN
T Sarvice Popelalicn Eale ¥P 1 Poiehole w1th Wechanlcal Puep
Y | : Borchols withoul Peap . ’ it -z Eorehole wlth Rand Pusp

1y <Borehole wlth Lazge Scate Flped Syeten

869



TABLE €.4

 PRESENT URBAN WATER SERVICE LEVEL UNDER ACTUAL SUPPLY CAPACITY

Plateaw -

Eenge

Sub Total |

_ Fasmized  Comand. - Actual Supply Copacity ] } ]
o} Serviee | . ) ) Pla(-ned; o} Aetusl .. EstimatedEstimates
State Popu. Popu. SPR Supply Amount *] Service Planned “Supdly 2 - Kervice SPR
. | Pope, i SER Copacity . Popv. ':

1000 *1600 - % WD ] led ded | M50 ] MED 1£d 1¢d *10CO ll_ i
Kebbi . essho . ape| .seo] asss|ooanz| . sssl . ses| ras] sy sus) er) . 2] sse
sckoto | west_eas| sne| saml savl wnel sel sezlowend]acee| sne|. s8] 9rs
Kotsiea | ans| e teo| wss| ssef ws| iem| e sus| sus| w.s
Sub Totat | - w61 03| oso.0]1brzs| srs| azs| mas| maef u50.3) 19.8
Rano, weas|c rsosf se.0fistes| azoe) eo3|. astel 19| 1
sigors | oma| ] seel seaal ais| sne] o welsnie)iwes
Febe can] . iss] see]iress| sed]: a2 afeze| 60
porno . | asw| . _ase] el wsar| spa] weal mmsfies] osie
Bouchi e || soef seae] 13| a8} wssioens| 49
Sub Total 6836 aus| so.0lameai] sa3| 7| e1em 56,2 _
() o R b N IO PR TS SRS
Kaduna e} el osoofmssi] weeal sxz| wen]|iezaf zeas) sral sen. 2e]  ss
Kiger! nm |  ses{ co.0| szee| s ggs| 0.7 es.a| s8] 1l
Evara 33| mrt 56| e 153|129
Kogi . il ast] seef anis T sm| 8.6
£CT 23| . igt] . 50.0] 8,63 LA ey
Sub Tolal 4892 B2.3
G B R VR D IR DR DTSR SN IRETUN FRTATT N A ]
Adamava
Taraba

(SW) - (R T - [

Pelta 161D $05] . 50.0] €5.38

Edo - 1381 690 . 50.0F €0.33

tudo 5T el seo| ol

Osuir 1624 813| 50.8] 5423

Gre_ | 2067 N[ 56,0] 106881 147,25

ogan | 1845 92.56 |

tagos . _ 5568 524.35

Sub Total _____1,5,55,-'3., 8216 £0.0 $1£97.94

{SE)_ N o

Equge | . 1989 N 193441

Aogebra, | .. 0836 | 918 £.90

o | me}. _sss| evo] esas|

Cross Riven) - 872 _ . _ 436 B8 |

Abia | . as] eg9 E615]

Akeakbon | azas] ez 4360

Rivers ] . 2461 LrIN N 108.95

Sub Tobal 11432 5116 so6. 37| seel 44.3|  siea} ss.7| svss] 55| szis ]| 7 314
Notfounide | 4o0t6 | 2as28] sd.olreassal wonel| sasl ssond] re.3]zess ol enal sasl zeeml  so2

SR ¢ Service Populstica Rate
5,42 ¢ Fer Total Populaticn

©



	CHAPTER 6: WATER SUPPLY AND SANITATION
	6.1 General Background
	6.1.1 Historical Perspectives
	6.1.2 Classification of Water Supply and Sanitation

	6.2 Present Situations
	6.2.1 Salient Features of Waterworks
	6.2.2 Present Water Service Level
	6.2.3 Raw Water Use for Existing Waterworks
	6.2.4 Sanitation and Sewerages

	6.3 Current Problems and Needs
	6.3.1 Urban Water Supply
	6.3.2 Rural Water Supply

	6.4 NWRMP Towards the Year 2020
	6.4.1 Introduction
	6.4.2 Water Supply Demand Projected
	6.4.3 Water Supply and Sanitation Schemes Proposed



