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THE HISTORY AND FUTURE OF WATER MANAGEMENT 
OF THE LAKE CHAD BASIN IN NIGERIA 
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University  of  Cambridge 

Abstract 

The  history  of  water  management  in  Nigeria has been  essentially a history  of 
large  capital  projects,  which  have ofkn been  executed  without  comprehensive 
assessments of either  the  effects  on  downstream  users  or  on  the  environment. In 
the case  of the Chad basin,  the  principal  river  systems  bringing  water to the  lake 
are the Komadugu Yobe  and  Ngadda  systems.  The  Komadugu  Yobe, in 
particular, has b e n  impounded at various  sites,  notably  Challawa  Gorge and 
Tiga,  and  further dams are planned,  notably at Kafin Zaki. These  have r e d u d  
the flow to insignificant  levels  near  the  lake  itself.  On  the  Ngadda  system,  the 
Alau dam, intended  for  urban  water  supply,  has  meant  the  collapse  of  swamp 
farming  systems in the  Jere  Bowl area northmt of  Maiduguri  without  bringing 
any  corresponding  benefits. A recent  government-sponsored  workshop  in Jos, 
whose  resolutions  are  appended to the  paper, has begun to call into question 
existing  waterdevelopment  strategies  and to call  for  a  more  integrated  approach 
to environmental  impact  assessment. 

Keywords: water  management,  history,  environment,  Lake  Chad Basin, Nigeria. 



N
 



145 

Acronyms 

In a paper  dealing with administrative history, acronyms are an unfortunate 
necessity  if  the  text is not to be  permanently  larded with unwieldy titles  of 
Ministries  and  Parastatals.  The  most  important  of  those  used in the  text  are 
below. 

ADP 
CBDA 
DID 
EL4 
FAO/CP 
FEPA 
FGN 
FMA 
HJRBDA 
IBRD 
IIMI 
IUCN 
JICA 
HJRB 
J.WP 
LCBC 
MCM 
NCWR 
NFDP 
rn 
RBDA 
SCIP 

Agricultural  Development  Project 
Chad Basin Development  Authority 
Department  of  Irrigation  and  Drainage 
Environmental  Impact  Assessment 
FAONorld Bank Co-operative  Programme 
Federal  Environmental  Protection  Agency 
Federal  Government of Nigeria 
Federal  Ministry of Agriculture 
Hadejia  Jama'are  River Basin Development  Authority 
International Bank for  Reconstruction  and  Development 
International  Irrigation  Management Institute 
International  Union  for  the  Conservation  of  Nature 
Japanese  International  Cooperation  Agency 
Hadejia-Jama'are  River Basin 
Kano River  Irrigation  Project 
Lake Chad Basin Commission 
Million  Cubic  Metres 
National  Council  of  Water  Resources 
National  Fadama  Development  Project 
National  Water  Resources  Institute 
River Basin Development  Authority 
South Chad Irrigation  Project 
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Hadejia-Jama'are  system,  have  disrupted  the  ecology of the wetlands  and  the 
intricate  nexus  of  production  systems  which  depend  on  these.  Little account has 
been  taken  of the impact  on  either  the  environment or the peoples  and  economic 
life  of  the  region. 

This paper'  reviews  the history of  these  schemes  and  outlines  projected  future 
developments. It seeks to show that without  much  greater  emphasis  on 
environmental  and  social  impact  the  proposed  economic  benefits  will  be  largely 
wasted. It begins  with an overview  of  the  administrative history and  current 
situation  of  water  resource  management in Nigeria.  Then  the Komadugu Yobe 
and Chad basin  systems  are  described  in  some  detail,  focusing  on  both  existing 
and  projected  developments.  Finally,  an  extended  reference  list is appended to 
provide a way in to the complex  and  often  inaccessible  literature. 

Descriptions of the  various  structures,  planned  and in progress, can be  found 
in  a  number  of  sources.  The  most  important  are  reports  prepared  for  the  IBRD, 
reviewing forestry  and wildlands (FAOKP, 1991), the irrigation  subsector 
(FAOKP, 1992)  and  four  schemes  proposed  for  iùrther  fùnding (FAOKP, 
1993).  These  provide a critical  overview  of  both  government  policy,  benefits  and 
problems  of  existing  schemes  and  insight  into  fùture  projects.  Another  useiùl  text 
is ADAMS and  Grove  (1986),  which  although  notionally  covering Afiica has a 
whole,  focuses  largely  on  irrigation  schemes  in  Nigeria. 

2. MANAGEMENT OF WATER RESOURCES IN NIGERIA 

2.1. Brief historical outline 

The  goals  of  water  resource  management  in  Nigeria  have  historically  been 
three: 
a) provision  of  urban  water  supply 
b) generation of hydropower 
c)  development  of  large-scale  surface  irrigation 

' The data in this paper  was  collected in  the course of a  visit  to  Nigeria  in 
MarcWApril 1993.1 would  like  to thank those Nigerian  government  officials Who 
made  available  the  documentation  that  made its preparation  possible. 1 should 
emphasize,  however,  that this paper  expresses my personal  opinions  and  should  not 
be taken as reflecting  the  views of any  government body or  international  agency. A 
major  source of data and  documentation  was  the K m  Workshop  on  the  Hadejia- 
Nguru wetlands. 1 would like  to thank Henry Thompson for making it possible for 
me  to  attend  and  for useful discussions  on  various  matters. 
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consistent  with  the  civil  service  reforms has yet to take  place, as there are still 
two Director-Generals  within  the Ministry. The  fùture  institutional  structure is 
somewhat  uncertain,  especially  in  the  light  of  current  political  developments. 
Apart  from  the  service  departments,  such as Planning,  Research  and Statistics, 
there are four technical departments:  Irrigation  and  Drainage,  Water  Supply  and 
Water  Quality?  Hydrology  and  Hydrogeology,  Dams  and  Reservoirs. 

The main body  making  major  policy  decisions  relating to water  resource 
issues  is  the  National  Council  of  Water  Resources (NCWR). The  NCWR is 

, chaired  by  the  Federal  Minister  of  Agriculture  (previously  by  the  Federal 
Minister  of  Water  Resources),  and  its  membership  includes  the 30 State 
Commissioners  responsible  for  water  resources  development,  and  representatives 
of the  major  national  institutions  concemed  with  water  use:  National  Electric 
Fower  Agency  (NEFA),  the Mand Waterways  Department ( W D )  and  the 
Director-General  for  Agriculture in the  Federal  Ministry  of  Agriculture.  The 
recommendations  of this Committee  and its sub-committees are  binding  on  the 
technical  departments. 

Apart  from  the  Ministry  itself,  other  agencies  have  some  responsibility for 
water  resources.  The  National  Water  Resources  Institute 0 is an agency 
under  FMA  which was established in 1978  in Kaduna to provide  training  in 
water  engineering.  Although  it  has  a  brief to research  the  engineering  aspects  of 
major  projects, its major task is to provide  training  for enginam and  technicians 
on  short  courses  and  to  maintain  a  water  resources  library  and  documentation 
centre. 

Federal  Environmental  Protection  Agency  (FEPA)  is a part of the  Presidency, 
and  was set up.in 1989  on the mode1 of  the United  States  EPA to co-ordinate 
approaches to the environment  across  ministries  and  establish  national standards 
for  pollution. It has  recently  engulfed  the  Department  of  Soils  and  Erosion 
Control,  previously within Water  Resources.  At  present,  it  has  no  established 
mechanism for  interacting  with  existing  departments  and  sometimes  proceeds 
along  parallel  tracks.  For  example,  in  199 1,  FEFA  published  water  quality 
standards without  direct  reference to the  department  within  water  resources 
responsible  for  water  quality. 

Before  the  establishment  of  the  River  Basin  Development  Authorities, 
irrigation  development  was  handled  by  State  Irrigation  Departments (SlDs), 
under  the State Ministries  of  Agriculture.  When  the  Federal Govement 
established a separate Ministry of  Water  Resources  it also encouraged  the states 
to follow.  The  advent  of  RBDAs  eclipsed the  role  of  SIDs,  although  many  of 
them  still  have  large staff  numbers,  despite 1imit.d fùnds rendering  them  virtually 
idle.  The informal division  of  responsibility  within  a  state  is that larger  irrigation 
projects  (over 2000 ha) are handled  by the RBDA.  However,  there is apparently 





15 1 

results  of  these  studies,  and in particular  those  concerned  with  downstream  users 
(e.g. ADENM, 1973,  1975) were  published  well  before  major structures  were  put 
in  place  on  the  Hadejia-Jama'are  system.  However,  the  linkages  between 
academic  institutions  and  implementing  agencies  are  predictably knuous and  no 
use has been  made of  this stored  experience in planning  new  projects. 

Environmental  Impact  Assessments (EIAs) are usually  required  by 
intemational  agencies  before h d i n g  large  capital  projects. This is particularly 
the  case  for  large dams, as there has been  considerable  international  concern  in 

' recent  years  about  their  deleterious  effect  on  the  environment.  However, if EIAs 
are carried out  honestly,  they  are  very  unlikely to take  a  positive  view of dam and 
barrage  projects,  because  of  an  already  bad  record  in this area. 

To meet the  requirement  for EIAs without  their  potentially fatal effect  on 
capital  projects,  there are essentially two strategies.  The task can be  given  either 
to a  tame  consultancy  agency  whose  report  will  consist  entirely of platitudes, or 
to the  engineering  firms  bidding  for  the  physical  construction.  Needless to Say, 
this latter  group are unlikely to higldight  problems that would  prevent an 
engineering  project  fiom  going ahead. 

In addition to this, a persistent  feature  of  Nigerian  administration  is  the 
tenuous  relationship  between  reports  and  policy  documents  and  actual  executive 
action. This is because of the ad hoc nature  of  administrative  decisions,  which 
depend  principally  on  political,  religious  and  ethnic  factors  rather than economic 
or scientific  rationales.  The  preliminary  documentation  then  becomes a type  of 
learned  charter  for  action,  irrespective  of its content. 

3. WATER RESOURCE MANAGEMENT IN THE CHAD BASIN 

3.1. Administrative  responsibility for the Chad  basin 

One of the  more  eccentric  fmtures  of  the  system of RBDAs in  Nigeria is that 
their  boundaries  reflect  administrative  and  political  decisions,  rather than 
hydrological  reality.  The  River  basin  system  was  established  in 1976 outside  the 
framework  of  international IBRD credits  and no  economic  evaluation  of  the 
supposed  benefits  was  ever  undertaken.  The  actual  number  of RBDAS has risen 
and  fallen  over  the  years  according to political  influences. 

Although the RBDAs are  supposed to be  federal  and  thus  outside  state 
interests,  narrowly  defined,  there  is  little  doubt  that  the  siting  of  the  Headquarters 
has  a  powerful  influence  on  the  activities of the  authority.  For  example,  the  siting 
of  the  headquarters  of  the  Hadejia-Jamalare RBDA in Kano town  has  led to the 
development  of  al1 the  major  control  structures  in  the  former  Kano  State, as well 
as the  siting of the  initial  irrigation  areas. 
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for  irrigation  or domestic  water  supply,  although  some are now actually  used  for 
recreation or aquaculture. 

The  major  storage  works in the  upper  catchment  of  the  Hadejia  river are the 
Tiga  Rapids and  the  Challawa  Dam.  The  Tiga  Rapids d a m .  is a 48 m high 
embankment dam, 6 km long,  located  about 60 km south  of Kano with a 
catchment  area  of 6,600 km2. The dam regulates  the Kano river,  the  largest  of 
the three upper  tributaries  and  provides  irrigation  water to the Kano River 
Irrigation  Project (KRIP), domestic  water to Kano City  and  releases for 
downstream  users. 

The  Challawa  gorge dam was  recently  completed  and  impounding  began  in 
early  1992,  but  the  first  spilling has not  yet occurred. It is a 42 m high 
embankment dam 7.8 km long with a total storage  capacity  of  930  MCM,  a 
catchment  area  of 600 km2 and  a flooded reservoir  area  of  100 km2. Releases 
fiom this reservoir  are  intended to irrigate  land  in  the  Hadejia  Valley,  KRIP 
(Phase II) and to supply Kano City  and  downstream  Settlements.  There is no 
operating  policy  for  Challawa dam and  it  has  yet to produce  any  useful  output. 

The  recently  completed  Hadejia  barrage  is  located  in  the  middle  reach  of this 
river  and is intended to irrigate  12,500  ha  of  land  in  the  Hadejia  Valley  Project 
(HVP) by  diverting  regulated  releases  from  the  upper  reservoirs.  The  head  pond 
of this barrage has a  storage  capacity  of  34  MCM  and  irrigation  and  drainage 
infrastructure to serve a HVP Phase 1 area of  7,013 ha is presently  under 
construction. 

The Kafin Zaki dam has been  planned  for  many  years,  but  only in January 
1993 did  work  begun in earnest with  financing  fiom  the  African  Development 
Bank.  The dam is  being  constructed  on  the  Bunga  river,  the  major  upper 
tributary of the  Jama'are  river.  It  will  be a 40 m high  embankment dam, 11 km 
long,  with  a  total  storage  capacity  of  2,700  MCM  and  a flooded area of  about 
235 km2. Releases  fiom this dam will  be  re-regulated  by  the  proposed  Kawali 
Diversion dam on  the  Jama'are  river  about 60 km downstream  of Kafin Zaki 
dam. 

(b) Surface irrigation  schemes 

The  main  large-scale  irrigation  scheme  in  the  Hadejia  basin  is  the Kano River 
Irrigation  Project  (KRIP)  (Phase 1).  Some  13,280 ha have so far been  developed 
and are under  agricultural  production, with a  cropping  intensity of 150%.  There 
is  potential  for  a  further  7,000 ha, provided  additional  water  is  available  from 
Tiga Dam. However, the  current  development  is  plagued  by  institutional, 
operation  and  maintenance and water  management  problems.  Congested  natural 
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tubewells (15 to 25 m deep); in other  cases  irrigation  water  is  diverted  from small 
tributaries  and  streams  by  means of weirs  and  ditches. 

The  organised f adam irrigation has been  operated  since 1975 by  the ADPs 
with  financial  assistance fiom the  World  Bank.  The  ADPs  supply  credit to small 
f m e r s  to buy  pumps  and  drill  shallow  Wells. This technology introduced 
supplementary  irrigation  in  the  wet  season  and  the  potential  for an irrigated dry 
season  crop.  The  initial success rate for  a  sustained  yield  fiom  the  tubewells  was 
less than 50 %, but this has improved  substantially with the  better  understanding 
of  the  aquifers from hydro-geological  surveys  in  the  northern  states  between 
1987 and 1990. 

Existing fadamu irrigation  areas  (using  washbores,  tubewells  and  direct 
pumping) in the  states  of Kano, Jigawa,  Yobe  and  Borno  total  about 77,500 ha. 
The pokntial irrigation area is estimated to be 387,000 ha  although this would 
depend  largely  on  the  groundwater  potential,  their  exploitation  practices  and  the 
aquifer  recharge.  Since  they are hydraulically "ted to  the  rivers,  alteration 
in  the  floodplain  hydrology  will  adversely  affect  their  productivity  and 
sustainability. 

Impact  on  the  regional  ecology 

Apart fiom problems  within the irrigated  area,  notably  waterlogging  and 
salinity, the  major  effect has been  on the downstream area, especially  the 
Hadejia-Nguru  wetlands  and  the  Yobe  proper.  The  Yobe  is  now  virtually dry for 
most  of  the  year,  and  the  irrigation  schemes,  fisheries  and  pastoralists that used 
to depend  on it have  been  forced  out.  The  Hadejia-Nguru  wetlands  region  of 
flooded  swampland has been the  focus of an RSPB/IUCN  project  for  some  years 
and so is  relatively  well studied. Its decline has been  dacumented  in  a  number of 
reports,  especidly BARBER et al. (1991), KIMMAGE et al. (1991), THOMl%ON 
(1992). The  extent  of the f l d a n d  varies fiom year to year,  but a broad  estimate 
of  the  impact  suggests that the area flood has declined to one  eighth  of  its 
previous  size as a  result  of  damming.  The  concems  raised  by  these  findings  are 
set  out  in  more  detail  in  Appendix 1. 

3.3. The lake Chad basin 
Nigeria  controls  a  substantial  geographical  area  of  lake  Chad,  which it shares 

with  the  Chad  Republic,  and to a lesser  extent  Cameroon  and  Niger.  The  lake is 
overseen  by a Lake  Chad Basin Commission,  formed  by  these  countries,  which 
Nigeria  joined  in 1962. The  affluents  of  lake  Chad within Nigeria  consist  of  the 
Komadugu Yobe (see above)  and  the  Ngadda  and  Yedseram  systems. It is 
generally  considered that Nigerian  sources  contribute  less than 10% to the  overall 
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unconsolidated  sands  on  its  floor. It is  therefore  unlikely to fil1 to the  projected 
levels  and thus  will  not  be  able to filfil its objectives. 

The  Jere  Bowl  was  originally  a  region  of  swampland  northeast  of  Maiduguri 
town  fed  by  the  Ngadda  river.  Like  other  wetlands, it had an integrated 
(rice), fishing  and  pastoral  emnomy.  Prior to the  construction  of  the  Alau Dam 
there  was a thriving  and  extensive ridwheit cropping  pattern. Rice was 
produced  in the  depressions  flooded  by  the  rains  and  wheat  was  grown  during  the 
harmattan period  from  November to February.  Besides  the  wheat,  some  irrigated 
vegetable  crops  were grown using  tube-Wells.  Normal  water  flows  into the  Jere 
Bowl  stopped in 1988 with  the  construction  of  the  Alau dam and  only  in 1992 
did  the  reservoir start to spi11 again. This situation  has  dramatically  changed  the 
cropping  pattern  within  the  Jere  Bowl;  wheat  and  rice  now  account  for  less than 
2% of  the  cropped  area. Rainfeed  cropping  now  dominates;  about 40% of the area 
is  planted to millet,  followed  by  cowpea (18%) and  groundnut (10%). Apart  from 
the  losses to farmers now  compelled to return to rainfed  subsistence  cropping, 
Pasture  for  livestock  and  fish  stocks  have  been  badly dected. 

Using the  topsy-turvy  logic  apparently  characteristic  of  these  developments, a 
Jere  Bowl  irrigation  scheme has been  proposed,  drawing  water  from  the  Alau 
reservoir.  The  proposed  area to be imgated  is  about 15,000 ha,  some  15 km 
northeast  of  Maiduguri. This will  have the  effect  of first destroying  a hctioning 
system  of  flood-plain  exploitation  and  then  replacing  it  with  a  similar  but  vastly 
more  expensive  scheme  whose  effectiveness  will  depend  heavily  on high levels of 
management. 

This interlinked  series  of  works has yet  more  ramifications.  The  Sambisa 
swamp, 33 km upstream  of  the  Alau dam, is the  site  of swamp  flood  control 
works  in  progress  intended to enhance  the  water  inflow to the  Alau  reservoir, 
thereby  creating  a  water  deficit firther upstream. An interbasin  water  transfer 
scheme  called the  "Hawal  Transfer  Scheme" (Hl's) has been ' proposed to 
overcome this deficit.  Interbasin  transfer  is  where  water that is 'hot used" in one 
river  system is led by a canal  or  pipe  into  another.  Under the HTS, a dam would 
be  constructed  on the Hawal  River, a  tributary  of  the  Gongola  River.  Diversion 
supplies  would  be  delivered. to the  Alau dam via a 100 km closed  conduit/open 
canal  system.  The HTS would  make  available an extra 127 MCM  annually. 
Apart  from  the  probable  ecological  effects  on  the  Hawal  system,  the  principle  of 
creating  water  deficits  by  one  expensive  scheme  and  remedying  the  deficits  by  yet 
another  seems to be  of doubthl economic  merit. 

The  Lower  Yedseram  scheme,  which is still in the  early  stages  of 
construction, is essentially  a  weir  with  diversion  and  gravity  canals,  planned to 
irrigate  some 37,000 ha. The  Yedseram  drainage area is  adjacent to the  Ngadda 
River  system  and  also  enters  the  Sambisa  swamp.  Both  rivers  emerge  from  the 
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APPENDIX 
Workshop on the  Management of the  Water  Resources 

of the  Komadugu-Yobe  basin 
National  Institute  for  Policy  and  Strategic  Studies 
&. Hadejia-Nguru  Wetlands  Conservation  Project 

Kum, Jos 
1st - 2nd April,  1993 

Preamble 

A  workshop  was  organised  by  the  Hadejia-Nguru  Wetlands  Conservation 
Project  in  collaboration  with  the  National  Institute  for  Policy  and  Strategic 
Studies, at Kum, Jos on  1st  and  2nd  April  1993, to address  the  issue  of  water 
management in the Komadugu-Yobe  basin. 

The  Workshop  drew a select  group  of  participants  representing  various 
interest  groups  involved  in  the  area  such as the Federal Ministry of  Agriculture, 
Water  Resources  and  Rural  Development,  the  River  basin  Development 
Authorities,  State  Governtnents,  consultants  on dams, conservation  and 
development  organisations as well as universities  and  research  institutes. 

The  Workshop  highlighted  the  serious  problems  being  faced  by  the 
inhabitants of the  basin in terms of  water  security  and  considered  various 
strategies to ameliorate this condition. 

Thorough  discussions  were  held  on  water  management,  flooding  and  land 
utilisation in the  area,  and  the  following  recommendations  were  unanimously 
adopted. 

1.  Water management  and  operating  regimes of existing  and plmed dams 

1.1.  In  order to meet the many  water  needs withjn the Komadugu-Yobe  basin 
such as water  supply,  irrigation,  groundwater  recharge,  flooding, it has b e n  
recommended that Tiga,  Challawa  and Kafin Zaki dams and  the  Hadejia  Barrage 
should  be  operated to satisfy  the  downstream  requirements. 

1.2.  The  multiple  contribution to the  national  economy  of  the  wetlands (rice, 
dry season  agriculture,  fhelwood,  timber, fish, grazing,  wildlife,  biodiversity  and 
groundwater  recharge)  requires  the  maintenance  of  flooding  which  will  require 
artificial flood releases  from  the dams in  the wet  season. 

1.3. The  existing  facilities at Tiga dam that could  be  used  for artificial flood 
releases  need to be tested. The  adequacy  of  outlets  for  releases  from  Challawa 
Gorge  needs to be  assessed.  The  detailed  reassessment  of  the  design  of Kak 
Zaki dam needs to incorporate  the  capacity  for  adequate  artificial  flood  releases. 
The  group  notes  that  the  contract  for  the  construction  of Kafin Zaki dam has 
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5.  Topographical  maps 

A major  impediment to planning  and  development  of  water  resources in the 
Komadugu-Yobe  basin is the  non-availability  of  suitable  topographic  maps. It is 
strongly  recommended that  topographical  maps at a  scale of, at least, 1:50,000 
with a contour  interval  of 1 metre  be  prepared. In addition,  geological, structural 
and  hydrogeological  maps are  desirable.  Stereoscopic  satellite  images from the 
recently  launched  Japanese  satellite  may  prove to be  a  rapid  and  effective  basis 
for map  derivation. It was  appreciated  that  remotely sensed images  could  also 
provide data on  the  extent,  volume  and  depth  of  flood  water. 

6. Inter-basin  water  transfer 

The  issue  of  inter-basin  water  transfer  should  be hdled with  caution. 
Potential areas of surplus  water  should  be  assessed  critically from the 
perspectives of engineering  and  the  local  inhabitants  of  the  exporting  region. 

7. Fisheries 

The  depletion  of  the  existing  fisheries  of  the  Komadugu-Yobe  basin has been 
caused  by  over-fishing  and  disruption  to  river  flooding  and  flows.  The  Federal 
Government  should  enforce the  existing  legal  limit to mesh  sizes  of  fishing gear 
in  order to safeguard  fish  stocks  for  the  future. 

8. Grazing 

The  existing  grazing  reserves  are  not  being  maintained  and  adequately 
managed. This is  leading to an escalation of the  conflicts  between  farmers  and 
pastoralists.  The  Federal  Department  of  Livestock  should  be mandated and 
required to re-organise,  demarcate,  and  properly  manage  the  grazing  reserves  and 
update  the  cattle  routes. 

9. Small-scale  irrigation  and  fadama  development 

The  small-scale  irrigation  sector  under  the  Agricultural  Development  Projects 
and State Governments has been  successful.  The  high  economic  retum  of  small- 
scale  irrigation  requires  that  the  Federal Governent continue to promote  these 
programmes  whilst  improving  the  water-use  efficiency  of  the  large-scale f o d  
schemes  and  small-scale  users.  However,  there  is  a  need to quantifi groundwater 
resources to facilitate  safe  abstraction  levels  for  sustainable fidama development. 




