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~ PREFACE

In response to a request from the Government of the Republic of Zambia, the

‘Government of Japan decided to conduct a master plan study on the national water

resources and entrusted the study to the Japan Intemnational Cooperation Agency
(JICA).

JICA sent to Zambia a study team headed by M. Yoshlo Nakagawa, Yachiyo
Engineering Co., Ltd., five times between October 1993 and October 1995,

The team held discussion with the officials concerned of the Government of
Zambia, and conducted field surveys at the study area. After the team retarned to
Japan, further studies were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the

enhancement of friendly relations belween our two countries.

I wish to express my sincere apprecnatlon to the officials concerned of the
Government of the Republic of Zambia for their clos¢ cooperation extended to the
team. :

October, 1995

ﬁ;mkész://
- Kimio Fujita

President
Japan Internationat Cooperation Agency

jﬁﬂ#&?_






_ _ October, 1995
Mr. Kimio Fujita
President _
Japan International Cooperation Agency
Tokyo, Japan

Dear Mr. Fujita,

LETTER OF TRANSMITTAL

We are pleased to subniit to you the master plan seport on the national water resources
development project in the Republic of Zambia.  The report - contains the advice and
suggestions of the authorities concerned of the Government of Japan and your Agency as

“well as the formation of the above mentioned project. Also included are comments made by

the Ministsry of Energy and Water Developmeént of the Government of Zambia during
technical discussions on the draft report which were held in Lusaka, Zambia.

The report proposes plans showing the general direction of future water resources

- development targetmg the year 2015, Regarding water supply and agriculture sectors, many

concrete projects have been formulated according to the proposed development targets.
For other sectors related to water resources, development policies are presented from the
viewpoint of water resources development, based on the analysis of the cufrent situation
and fulure projections. The plans for the water supply and agricultural sectors were
prepared on the basis of three scenarios (three sets of future socio-economic conditions
teading to the maximum, medium and ninimum water demands) considering future
population and economic growth. The report also presents an action plan to be implemented
at an early stage, selecting from the plans proposed in the master plan. -

In view of the urgency of water resources development in Zambia and of the né_ed for the
socio-economic development of Zambia as a whole, we recommend that the Government of

Zambia implement the projects proposed in the action plan as a top priority.

We wish to take this opportunity to express our siricere gratitude to your Agency, the

. Ministry of Foreign Alffairs, Ministry of Construction, Ministry of Agriculture, Forestry and

Fisheries. We also wish to express our deep gratitude to the Ministry of Energy and Water
Development of the Government of Zambia for the close cooperation and assistance
extended to us during our investigation and study.

Very truly yours,

‘oshio Nakagdwa
v Lea

~ The Study on the National Water Resources
Master Plan in the Republic of Zambia
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Zambia Brief Information

[Long-form Name - [Republic of Zambia

Independence Qclober 24, 1964

[Former Ruter United Kingdom

IForm of Governmeni|Republican System

President Frederick Chiluba inaugurated
on November 2, 1991

[Location Latilude 9-18 degree South

| Longitude 23-34 degree East

Area 753 thousand km2

Capital Lusaka

Poputalion 7.82 million {1990)

Official Language __ |English

Tribes

Tonga, Bemba, Ngoni elc.
(73 Tribes)

Religion

Mainly Traditional Religions,
Christianily in Cities

Education

Compuisory Education:

7-14 years oid
Attendance Rate:

Primary School: 95 %
Secondary School: 20 %
University: 2%
Literacy: 73 %
1990 statistics

Time Lag

Time Lag with Japan: -7 hours
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THE STUDY ON NATIONAL WATER RESOURCES MASTER PLAN
IN THE REPUBLIC OF ZAMBIA
FINAL REPORT
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The Study on the Nahowal Water Resoln'ces Master Plan in the Repubhc of Zamb:a

_ Siudy Penod Oclobér 1993 ~ Octobér 1995
Rcmplem Agency Mlmsiry of Energy 3nd Water Do\elopmem

1 BACKGROUND OF THE STUDY

7z ambla had a popu!ahon of 7. 38 miltion in 199{) The population g;owth in 1980 s was as

* high'as 2.7% per annum, Rapld urbanisation” has caused deterioration in public water
* supply services. The capntal city of Lusaka has the most serious degradallon The supply
capacity can meet only 66%’ of the demands. Rain fed agriculture prevails in Zambia for -

crop production, primarily maize, to meet -the consumphon of the nation. "Rain fed

agriculture has oftén been senously affected by drought. ~ Promotion of irrigation is a
" “national target 1o ‘attain stable crop product:on Establishmeat of strengthcned soctal and
' “economic foundation Wwith ophmal use of the water resources is required in order to
* rehabilitate the econoniic base, which is heavily depcndent on copper produthon at present o
. and vulnerable to its market price, and to achqevc ‘a stable and sustamable socio-economic

development of the country ' : S

2 OBJECTIVES OF THE STUDY

The objectnve of the Study isto formulate a mas!er pTan f‘or water resources development
~which covers the whole Zambia and whose- target year: is the year 2015 to remedy the
-+ cursent problems and 1o meet the future needs in the water supply sector and agricultural
~“sector.” Action plans are also forntulated for 1mmed1ate :mplementalu)n selecting out of the _
‘ prOJecls proposed in the Master Plan

OUTLINE OF THE MASTER PLAN

Developmenl pohc:es are fommlated for sectors such as water supply, gncuh‘ure hydro-
“electric generauon navngatmn “water quality, etc,; aﬂer the analysis of the present status
" .-and fulure reqm;ements for ¢ach sector. Prc-jects are proposed for water’ supply and
o agncullural sectors with the target year of 2015. .

"":3 1 B‘mc Pohues

f:_f“'-:Water Deinand Sccnar|0> _ | ' -
_The f‘ollowmg thiee scenarios aré set; compnsmg po;m[atmn préjecuon and economic
B growth forecast for the estimation of future water demands :

1) Base Scenano-Agr:cultural Expansxon o : -
- iedium population projection, base ECOHOH'HC growth - agncu[{ural expansmn '
2) Base Scenario-Industsialisation; .-
“high pOpuIallon projection, base eoonomxc growlh-mdustnahsahon
3) Conservative Seenario: .
“low population projecnon conservauve econormc growth

“ < Development Pohcy for Wate:‘ Supply> '
i Target water supply coverage in all urban areas dre st as 100% by 20]5 “Fhe coverage in
" f"mrat areas IS obe ra1sed fmm current 25% to 75% by 2015 Sourcés from smf‘a‘:e water -



should corréspond 1o the 10—)ear return period drought Sources from groundwater should -
utifise rechargeable groundwater within the fimit of safe ynelds to prevent depression of
water tablés for sustainable use.
< Dev elopment Pohc) for the Agncullural Sector >
While rain fed agnculiure is to be encouraged in the northern regions I‘avoured with
“adequate rainfall, irrigation is to be introduced and promoted ulmsmg stable water sources
to attain food security and improvement of balance of payment through increased
- production of irrigated cereal and export crops. Livestock and fishery is to be encouraged
to maintain meat consumption and to increase fish consumplion.

32 Proposed Projects _
The volume of water to be deve!oped 1o ensure domestic and industrial water use in large

urban, small urban and tural ateas is shown in Table-1.  Water requirement for the
- development of ifrigation, aqua-culture and livestock breedmg is given in Table-2.

Table-1 Water Supply Projects for Domestic and Industrial Use

Base Scenario- - .- Base Scenario- Conseﬁ'a ti\'é Scenario
Agricultural Expansion . Industrialisation. ) _ :
Population Waler Poputation ‘Waleér Population Water

Served Developed | Served | Developed |  Served | Developed
(1000 person) | (1000m*/day) | (1000 person) | (1000m*/day) | (1000 person) | (1000m*day)

Large Urban 4,500 723 5,223 1,095 3433 | 551
Small Urban] 965 156 1,948 358 §70 103
Rural 7,270 169 7,165 164 6,609 148

Table-2 Agricultural Projects
Base Scenario- ~ Base Scenario-

Agricultural Expansion - Industriatisstion Conscn.*.auve Seenario
Area (ha) Water Area (ha) © Water . Area (ha) Water
or Developed or Developed or Develaped
Heads (1000) | (1000m*/day) | Heads (1000) | (1000m*/day) | Heads (1000) | {1000m’/day}
Iirigation 60,776 5,252 53806 - 4,648 - 38,156 - 3,241
Fishery 30,950 2,130 40,560 2,793 24,050 : 1,638
Livestock . 4,60% : 20 5,183 250 . 4,190 204

4  PROJECF COST

The project costs for water supply and agncultural sectors are estimated with unit prices in
January, 1995 (1 us$ = 610 Kwacha) as shown in Table- 3 and Table-4. '

Table-3 Project Cost (Waler Supply Sector) - (Unit: US$ miltion)
Base Scenario- Base Scenario- _ Corseivative S S
Water Agriculiural Expansion lndusmalusanon . fvalive deenano
Supply Large | Small . Large | Samil | Large | Small Y
Sector Uiban | Urban Rurai Usban | Urban’ Ryral Utban |  Utban | B2l
| _e617.86] 133.03] 209.52] 818.09] 323.04] 203.77] s1831] 107.47] 18385
1,010.41 1,404.90 80966
‘Table-4 Project Cost (Agricultural Sector) " (Unil: US$ million)
Base Scenario- . Base Scenario- " Conservative Seenario
Agricultural] - Agritultural Expansion Industrialisation . | vonsevaitie ..

Sector  Rlrrigation] Fishery {Livestock[kerigation] Fishery [Livestock|Irrigation Fisﬁery Livestock| _
1,18877; 29008  3535| 954.89] 3w07| 4025  76206) 2054 T 3234]
1,514.60 N 13 | 100158 '

(iv) L



5 EVALUATION

51 FEconomic Analysis

- Economic efficiencies of the projects are calculated as shown in Table-5, comparing

cconomic benefits and cost, 5% of houschold income for domestic use plus 3% of value
added for industrial use in the case of water supply, and net benefit of agricultural
production in the case of agricultural sector, and converted costs from estimated financial
cost in both cases.

Table-5 Resﬁlt of the Economic Analysis

- Water Supply Projects Agricultural Projects
Ttems Large | Small - oy . N '
_ Usban | uan | Rural Total | lrrigation] Fishery JLivestock| Total
" [ Economice Inteimal _ o . .

Rate of Retom ()] 63 40 42 | 53 14 127 130 117
Bénefit/Cosl 0.80 0.56 0.64 0.72 1.32 1.18 1.25 1.13-

Net Present Value{ : ; ' ‘ . : .
WSS million) 210 -54.3 -58.3 -193.5 653 323 39 102.0

52 Fmancml Evaluation

It is estimated that the government’s investsnent for water supply. will accumulate to
US$ 630 million by 2015, while the proposed projects will ¢ost 2.2~1.2 times of the
estimation. The past investment by the government was too small. In case that the
cconomic growth as set in the scenario is attained, the government budget and consequently
the investment in water supply sector will be raised. The required investment will possibly

. be obfained. Investment of the agricultural sector relies on the private sector. Since

projects of the agricultural sector have high economic cfficiency, projects are feasible if
finances are secured. _

53 SOCm! Evaluation

Through the implementation of lhe water supp'ly and agricultural projects, the following
social effects will be expected:

Incentive to regional economy and increase of émployment opportunity
TImprovement of safe water coverage and public hygiene

‘Inducenent to pammpatmg in “women in dev'elopmcnt" aclivity
Mitigation of econonmiic disparily among regions

5-4 Envimnmental Impact Assessment

W'_hi!e_th{_i 1EE’s have been ﬁased Q:i limited investigations, no serious problems have yet
been discovered. The IEE’s have idemiﬁed the following issues as likely to be important :

- -Lar}d tenure, acquisition, compensauon and re-settlement

- Water right allocation and its mnpa¢t on social equity

=" New water demands and their tmpact on existing users

- Aquatic and terrestriat fauna in the river channel, dam reservoir, riparian strip,
- 'surroundmg wetlands and along wildlife corridors

- Sml eroston due to expanswn of agricultural land.

vy



6 RECOMMENDATIONS

As well as revisions to the Master Plan evry five years, 'endeavou_fs for sec’ufring ﬁnai_‘zces,
and ‘encouragement of public awarenéss of Beneﬁciary to-Pay principle and of Saving

Water, immediate commeéncement ofimp!ememauon of the Action Plan, as listed in Table-6,

are recommended

Table-6 Projects Proposed in Action Plan

Peoject Cost

Project Outline Impleméntation :
o : : " Schedule (Miltion USS)
) _ - Location: 10km worth from Lusaka | completed by 1998 15.70
Northein Lusaka | - Watér Developed: 20,000 m*/day
Production Well - No. of Borchole: 50
Project (diameter: 30 cm) (depth: 100 m)’ : _ _ :
) - Location: 45km cast from Lusaka |- study and design 1+ Water Supply:
Chongwe - Fill Type Dam 1996-1997 _ 109.87
Multi-purpose Dam |- Targel: - construction - Irrigation:
Project * Water Supply to Lusaka and 1998-2000 3174
Chengwe {103,000 m*/day) :
* Jrrigation
(810ha, 70,000 m*/day) L :
3) - Localion; one per province - construction of center 41.64
Drilling Cenler (new 6 centérs) by 2000
Project < Ob_;eclnc Groundwater - procurement 6f rigs
developrmient by provinée , by 2005 |
(4} - Objective: truing of ¢éngineers and | - Phase 1 (1996~1998) - for Phase 1
Groundwater technicians for groundwater establishment of the centre - 16.40
Development development ' and initial training by
Training Centre - Location: Lusaka City consuliants
Project -Land Arca: 10,000m’ - Phase 2 (1999~2003)
- Building Ar¢a: 3,000 m? téchnical transfer from
- Rigs: 2 seis (DTH type) - foreign experis
- Facitities: training rooms, = Phasc 3 (2004~ )
reference rooms, audltonum fraining andimanagement
workshop, efc. by Zambians '
(5) - Irrigated Area: 220 ha (9 sites) completed by 1999 334
ASIP Rehabilitation { - Crops: vegetable (peri-urban ‘
Projocts agriculture around local townships) , :
“1(6) - Irrigated Area: 1,500 ha - Phase 1: 1998~2000 1947
| Zanbezi Lent Bank |- Crops: rice ' '
Floodplain Rice |- Water Developed:
Irrigation Project 261,000 m*/day

: (w) '
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'CHAPTERI CURRENT SITUATION AND FUTURE DEMAND

FOR 'WATER RESOURCES DEVELOPMENT

1.1 Socio-EconOmy

(1) Social Conditions

' Admmlshatmn

Zambia admmistratwely cons:sted of nine Provinces and 57 Districts at the 1990 ¢ensus year,
The central government comprises 22 Ministries and Offices of the President and the Vice
President. The Ministries and the Offices have branches for respective Provinces. Under

- the ¢entral government; there are three levels of autonomous local government. They are

dlstnbuted as follows: three ‘¢ily councils; i.e., Lusaka, Ndola and Kitwe; seven municipal
couincils; i.e., Chingola, Kabwe; Mufulira,” Luanshya, megstone Chitilabombwe and
Katulushi; and 47 district councils which were located in District capital towns.
Subsequently, Kasama and Chlpata district councils were promoted 16 municipal council

‘from district council. Thus, there ar¢ 12 large urban areas at present. Besides, four district

councils increased after the 1990 census: year s0 in 1994 the total local authority is
enumerated as follows: threé city councils; nine munlcipal councils and 49 district councils.

“In this ¢urrent study, however, the number of Dlsmcts is conmdered as 57 as of the 1990
‘census year becavse of data avallablllty o _ ‘

'The 1990 census showed lhat there were 92 urban seulemems Of these 92 seltlements the

above ten cities are called as ten large urban areas, which have a population of 50,000 and
above. - There are 48 settlements with a population size of 5,000 and above, which are
officially classified as smatl urban area and in which most of District capitals are located.
The remaining 34 settlements are called rural townships and have a population size of more

~than 1 000
: Popula:! : girgwtl

; Acccrdmg to the 1990 census, lhe national populatmn was’ 7 38 miltion, T he popu!auon

growth rate between the latest two censuses dropped down to 2.7% per annum on average
from 3.1% of the previous ¢ensuses. In the former decade between the two censuses of
1969 and 1980, the populauon migration showed the urbanisation to large urban areas, such
as Lusaka or mining areas in Copperbeli- Province. In the latter decade between 1980 and
1990, however it showed the modest urbanisation with a sharp decredse ‘of population

' igrovﬂh in large urban areas along Copperbelt. The centralisation into Lusaka cily has

conlmued even for the tatter decade, but its pace stoived down. Since the regional cconomy

in'urban areas did ot grow at an eXpeCIed pace and it could not’ absorb surplus labour
force, an increasing rate of immigration into urban areas droppcd down as compared with
 that in the former decade. Nevertheless, the econontic dnspanty between urban and rural is
still large, .so an influx into urban areas \wli increase agam in conformlly with economic
“recovery inurban areas. :

ElE‘uiure populauon waé projeCted undel‘ the folf owmg procedure 1) projeéhon of the

rational fotal population; 2) distribution’ of district ‘populations of which the total was -

'arranged to be equal to the nation populauon 3} projection of total urban population; 4)

Rah)



distribution of townshnp popuiatnon of which the total was arranged to be equal to the total
urban population; and 5) projection of rural poputation, The total national population up to
2015 was projected under the following three scenarios, referring to CSO’s and related
agencies’ past projection reports and trend of populaubn growth between the cénsuses. +
1) High Projection: '
The future population is assumed to increase at the constant growth rate of 2 7%
derived from the 1980 and 1990 census data (2.7 % => 2.7 %).
2) Medium Projection:
The growth rate after 1990 will decrease at an annual rate of ] 34% whlch is
caleulated fron the growih rate between the two censuses (2 7% => 1 9 %)
3) Low Projection: o '
-The growth rate after 1990 wdl decrease at an annual rate of 2 69%, Wth]‘l sa
* double of the ‘decicasing rate in medium projection, . These projected figures are
similar to the figures estimated in the report of WHO which projected the future
: populatiOn taking inﬂuence of HIV/AIDS intc account (2.7'% => I 4 %)’- L

The total urban poputanon was prcuected on the bas:s of Ihe (dea ie, “people move from
economically depressed rural areas to economlcally developed urban aréas”.. . The
population migration to urban areas causes mmgauon of the disparity. between lhe urban
and the rural areas.  The urban pbpulauon of respective townships was projected as foltows:
1) to classify the 92 townships into three groups mnsndenng their urban characteristics; 2)
to assume the growth rates of the respective groups; 3) to estimate the future population;
and finally 4) to arrange the total population of respective townships to become equal to the
~total figure. Applymg the aforesaid procedure the future pOpulanon was pro;ecled in Table
1.y , . ;

Table 1 1 Projected Populahon. 2005 and 2015

- Item

(U I‘l.l! V J 000 persons)

1590 - 3005 2015 N

Census High Mdiom Low High Madium 'wa
National Populalion 7,383 10,594 10,465 10,025 14,336 12,238 ] 11,589
- Urban Population 2,72 (38%) | 4886 (43%) | 4233 (41%6) | 4074 (41%) | 7169 (50%%) | 5465 (43%) | 4982 (43%%
- Rusal Population 4,601 (62%) | 6,108(36%) | 6312(59%) | 3951 (3%%%) | 2,167(50%) | 7273 (57%4) | 6607 (57%%)
12 Large Urban Areas . | 2,196 3682 - | 3441 |7 3297 | 3233 | 3442 | 4,302
Lusaka City 169 asse | 1483 71421 | 2456 | 2081 | 1,985
(2) National Accounts
“Industrial Prﬁﬁlg
Major mdusmal sectors in Zambla are agncul(ure manufacturmg and mmmg In 1993 '

Gross Domeshc Product (GDP) was K1,420 bll ion (approxlmateiy US$3. 3 bnllzon) at
current prices, comprising as follows: .
1) Agriculture sector, one of the key mdus!nes of‘ the countzy, accoumed for K394
billion or 28% of GDP.

2) Manufacturing sector accouhled for K351 b:lllon or 25%, whlch used t0 account |
for more than 30% before 1992,

- 3) Mining sector accounted for K143 billion or 10%, Whlch co:mtnbuted 90% of
~ foreign currensy eammgs lhrough expcn

€q(2) -
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Agricuilural sector absorbs about 50% of labour force in'Zambia. The productmn of the
sector dropped down by 33% because of serious drought in 1992, but that in 1993
recovéred swiftly owing to good weather. Large portion of crop production of Zambia
relies on large scale commercial firms and it cultivates mainly cash ¢rops suth as maize,
ground ‘nuts, tobacco, ¢te. - Manufacluring séctor attained a rapid growth just- aRer
independence owing to favousable international conditions of copper markets and expansion
of demand for consunier goods in the domestic market. Tor ten years sin¢é 1985 the sector
has maintained an average growth rate of about 4% per annum.  Major products are

- agricultural processing products siuch as food and tobacco, whose production increased at a

rate of 7.7% per annum in the recent decade.  Other products aré paper products, metal
products and wooden producls ‘Mining sector extracts metal ore such as copper, bemg
proud of fourth position in the world production, zinc, cobalt, etc. - -

] Tourism is expecled to be one of the major sources of foreign exchange earnings. * The

tourism industry is centred in the game parks and Victoria Falls only at present. - Agencies
concerned are trying to develop new tourist: spots in areas su¢h as’ Lakes Kariba and

“Tanganyika. -‘However, the tourism industry has not yet grown as expected because of tack

of infrastructure forlounsm ‘Annual foreign tourist remams tess than 150,000 persons S

.Gmss l)omest;c Produgt 155 __) |

In 1992, Zambia had serious drought Allhough the worst effects of the"drdught-('m
Zambia's populace were averted, it had significant negative effects on economic growth,
fiscal and monetary operations, and domestic inflation. In 1993, on the other hand, the
national economy grew at. 5.2%, ‘and recovered to- almast the same level as: the 1991
économic level. Real annual growth of GDP was 1.24% on average for the recent nine
years. - This growth has been one of the lowest in Affica. Aécording to "Economic¢ Report

-1993"; the 4% growth is expected as the target for GDP in'1994. Thé new programme for

 1994-1996 4ims to achieve growth rates of 5% in 1995 and 1996. ‘With these growth rates,
‘per capita income will be expected to ris¢ because these rates exceed population growth.
‘Taking into account past trends, govemmcnt papers and World Bank reports, the followmg
.thrée scenanos weré provided for economic gromh projection for the target year.

Base Growth Case-Agricultural Expansion: The annual growth in GDP is assumed to
grow around 5% (per capita GDP at a rate of 2.5%/year) up to 2000, * Afterwards, the
growth rate of GDP will reduce to 3.2%/year by 2015 (per capita GDP at 1. ZS%Iyear) As
assumed in ASIP the agncullura! sector will grow at 6%/year up to 2000. 'Afterwards, the

‘agticuliural sector will grow at a rate of 3%/year. The growth rate of the agricultural sector
is the largest of the three cases: Other sectors except manuf‘aclunng are assumed to grow at
the average growth rate. The rest of Value Added (VA) to atlam the expected growth of
GDP is aSSumed to be covered by manufactunng sector;

_ -Base Growth (,ase-lndusmallsat:on' The annual growth in GDP is- assumed to grow
‘around 5% (per capita GDP at a rate of 2. 5%/fyear) up to 2000. - Aflerwards, the ‘growth
rate of GDP will decrease to 4. 0%year by 2015 (per capita GDP at 1 25%/yéar). The

- ;agncu!lural sector will grow at a rate of 3%/year. The growth raté of GDP is the highest of

~the three cases.” Other séctors and manufactunng are assunted o grow at the average

growth rate. The rest of VA to altaln-the expected growth of GDP is assumed to be

covered by manufaciuring sector. Thus, the manufacturing sector is expected 1o grow at

(3)



- considerably - higher rate --Hence, - this cas¢ is named as “Base Growth. Case-
Industrialisation”, x : . S _

Conservative Growih' Case: GDP is assumed to geow at annual rate around 2.5% before
2000, and around 1.5% afterwards. Annual growth rate of 0.3% is applied for per capita
“GDP up to 2000, reflecting “World DevelOpment Repon" of the World Bank. For years
beyond 2600, half of the grow in GDP per. capita' is assumed. - The growth rate of the
agricultural sector will decrease from:2.6%/year to 1.5%/year in 2015. The economic
growth rate is the lowest of the three cases. The growth rates of the manufacmnng and
other sectors are estinvated with the same assumptnon as the other cases. L

(3) Fmanclal Cond:hons

Central Government

The central government has recorded a deficit balance in the fiscal accounts till the year
1994.. The ratio of the government e.\pendﬂure to GDP was 27.5% on average for the
recent six years and ranged from 39% in 1991 10 21% in 1993, The capital expenditure
accounted for around 19% of the total expenditure on average and the ratio ranged from
8.8% in 1991 t0 32.1% in 1994. The capital expenditure of DWA accounted for only 0.5%
of the total capital expend;lure on average and ranged from K9 million or 0.2% in 1991 to
K13,021 million Or 1.4% in 1994. : ¥ - L

Besides the DWA, other agencies concerned with water, such as those for agriculiure,
energy and public hygiene, are also invesling for projects related to water. The ralio of the
total investment for water projects to the total capital expenditure of the central government
was 5.3% on average for the six years and ranged from 1.1% in 1992 to 15.4% in 1994,
The total invesiment by the DWA accounted for 20% of the total invéstment, mainly for
rural water projects; and ranged from 8% in 1991 to 38% in 1994. On the other hand, ihe
total investment for water supply schemes through MLGH accounted for 62% of the total

investment and ranged from 37% in 1992 to 81% in 1989, although that amount was -
disbursed not for direct investment by the central government but for loans to local

governments,

Local Government

According to- financial statements of local governments in 1990, there ‘were 55 local
governments because Siavonga and Sinazongwe districts were included in Gwembe district
at that time. - The total revenue estimate of 55 districts was K1,468 million, ‘which
accounted for only 4.7% of that of the central government. Moreover, the total -revenie
included K297 million (or 20% of the total amount) of the grants from the ceniral
government. Of the $3 districts, 33 district councils were managmg water supply works for
the people in the districts. Of the 33 district councils, only nine councils achieved a surplus
from the water undertakmg The other 24 councits managed the ‘water undertakmg in
deficit. The capital investment for water projects by local governments themselves was K14
million, which did not include the investment of the central government.- Thé ‘amount
accounted for enly 12% of the to1al amount (K115.3 million) of the central government, - -

(4)




the targez penod of ASIP (up to 2000), this tendency can be assumed 16 continue.

Capital Invesiment for Water Resources Development

Assuming that the present policy trends of the central gdvemment':con(inuE" public

'expendlture for water resources devetopment projects is expected to increase from K5.8

billion in 1993 to K13.4 billion in the 2005 and K18.4 billion in 2015 at 1993 constant

‘prices. . Cumulative investment will reach K123 billion by 2005 and K284 biltion (or 650

million us$) by 2015, The cumulated amount by 2013 is estimated to be broken down into

K275 billion for water supply and seweragé, K7 billion for ﬁshery, and K 1 billion ‘for

hydro-electric- generation. .~ As for- investment for- imgauon pmJec;ls the gOVemment--
recently has not invested public funds; expecting the private sector’s investment.  During

:(4) SCenarn)s fm Water Demand Pro_;ection

Even though nine scenanos can be set ccrrcspondmg to the three pro;échons of populatlon

and three GDP Growth Cases, three typical scenarios are selected for water demand
projection of the Study as shown in Table 1-2. Characteristics, pro_;ected populauon and
estimated GDP for each scenario are given in Table 1-3. : :

- Table 1-2 - Water Demand Projection Scenarios

GDP Growlh Case

Base Growth Casé- Base Growth Case- Consen'au\e Gm\ﬂh Case
Population Projection - Industrialisation . | Agricultural Expansion - o
High Projection Base Scenario -
R Industrialisation ., . R B
Medium Projection T . Base Seenarlo . - | -
N ‘ .| Agricultural Expansion o
" Low Projection = § e e e Conservative Scenario
. Table 1-3 Cmnposntion of Scenarlt)s L
Ilems Base Scenario- ~ Base Sécnano Agricvltural -Consérvative Scénario
LAY ¢ Industialisation’ -~ BExpansion : ' -
Characteris | <Water Supply> - - <Wal¢r Supp1>> <Water Supply>
-tics high population projection: | medium population low population prejection:
; large water demands, projection; medivm water low waler demands,

‘urbanisalion! farge waler

demands in vrban areas
<Agricultural Sector>

demands
<Agncnl(ural Sector>

) 1 high growth in 3gncultural

<Agricultural Sector>
consérvalive growthin
agricultural production; self-

‘medium growth in - producnon large expansion | supply of foods for Tow
agriculural production: s:.li'—i in raii fed agriculture and ' { population piojection
1 I supply of foods foi lugh | export of the products e .
N .| population . - - o T i . :
[ Poputation | National:  14. 336 mllllon National: 12,738 million . | National: - 11.589 million -
|in201s - Urban 7.169 rmlhon | Urban: - 5.465 milion Usban:.  4.982 miltion
1 (50%) RSO N L @3%
Rural . 4167 miltion: | Rural> * 7.273 mifion | Rural: .+ 6.607 million
(50 % (57 %) (57 %)
-  Ratio (1990=100): 194 Ralio (1990=100): 123+ | . Ratio (1990=100): 159 - :
GDP in GDP K. 3,634 billion - | GDP: K.3, 229 biltion GDP K. 2,166 billion
2015 “(US$8.36billion) | (USS 2.43 biltion) (USS$ 4,98 billion) -
U GDP pet capila s GDP per capitar GDP percapila:
K 254 |hou§and K 254 théusand K 187 thousand
(USS 583) USS 583y

- (US$ 430)



1.2 Domestic Water = T
(l) Current Do:nestlc Water Supply

' Qurrgm Q pag ;y_ gf\ a(er S! pp x

From ihe result of surveys on lhe current water demand and water supply capacny by the
JICA study team, the coverage in rural areas was only 24% on the average of the ‘country.
The reglonal disparity was large as the coverage in Somhem Province reached to 67%,
- while that in Northern Province was only 8% . With the exception of Lusaka, Livingstone
and " Kasama, - supply - capacities exceed the demands in-:12: large urban “cities  Lusaka,
Livingstone and Kasama are suffering with coverage of 57%, 70% and 67%, respectively.
The coverage in small urban areas was still 80% on the average.: In small townships, those
in Copperbelt and North-western Provinces weré in favourable conditions, while the
coverage in Eastern Provmce was only 26%, nore serious dlspanty than that of Iafge urban
lownshsps - :

M anag g _B__Q_

In principal, most urban water suppliés are undertaken by lo¢al authorities and most rurall

water supplies are managed by the DWA. In addition, the actual management of water
“supply and sanitation systems is divided among various managmg bodies as follows bccause
~ of historical background:
a) Central Government: DAVA under MEWD MOH and Departmont of‘ Commumty
Development under MCDSS '

b) Local Governments under MLGH: C:ty Councds Mummpal Couneils and Dustnct

Councils (33 councils)

¢) Parastatals: ZESCO, ZCCM, Zambia Railways ele. .

d) Missionaries and Non- Govemmenl Orpanisations (NGOs) '

€) Private Sector: ' Lusaka Water and Sewerage Company . Ltd. (LWSC) Ch}pata
Water and Sewerage Company Lid., Mmmg Compames eto

Publ:c lnvestment for Water, Sunnlv Schemes

In relation to the managing bodles the various pubhc agencnos mvesl pubhc funds fo
“implement water supply schemes. The DWA usually disburses its capital expenditure for

water projects. In 1994, 26 projeéts were implemented directly by the central government, -
The total amount reached K13.7 billion.. The MLGH also invested public ¢apital in water
projects not directly but through local authorities. In other words, the MLGH Joans capital.

funds to local governments, Flght projecls were 1mpIemented by local governments and

financed by the MLGH. The tota! amounts were K19.7 billion. Thus, the fotal amount was

'K33.2 billion in 1994, of w!uch around three-quarters or K25.3 brlllon rehed on foreign aid.

Financial Status of Waler Sumiih.r Um!en takers

Among the districts in the counlry. 33 d:slnct councds were managmg water supply -

schemes for the people in the districls, of which 24 councils managed the water undertakmg
in deficit. Water supply services in Lusaka and Chupala townships are managed by private
companies. Accordmg to a balance between revenue and expendlture of LWSC durmg four

- (6)
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years from 1990 to 1993, the overall balance of the company recorded surp!us in 1990 and
1992, while the balances in 1991 and 1993 fell into deficit, as much as 12% and 7% of the

- fespective operating revenue. In ordet to maintain a sound balance, the tarilf was revised in
~October 1994 and in January 1995 to catch up with its expenditure. The new tariff

increased nouceably for small Wwater consumers.  For example, a watér user consuming 30

- m¥month wﬂl be charged KS, 850 afOund 84% higher than that under the old tanff,
- K,3180.

Japanese Graut A‘id Prmgcls for Watgr Supplz

- The following pro;ec!s are lmplemented as grant aid project of the government of Japan in

order to increase water supply capacity.

1) Thie Project for Groundwater Develcpment in Southern Prownce Phase-1 and 2:
implemented in'1985-1990, 125 boreholes, supply capacity: 940m3.’day

2) The Project for Rural Water Supply Devel()pmem implemented in 1991-1995, 65

" boreholes in Lusaka Province, 105 boreholes in Central Province, 150 boreholes in
Copperbelt Province, total supply capacity: 1,660 m *tday

3) Water Supply Project in Satellite Area of Lusaka: lmplemented in 1994- 1996 8

boreholes, supply capacity 5,200 m Iday

OR Do'm'eélié Watei‘ Denand Projection

Prolccglon Procedurg

" Water demand is estimated as a product of th¢ number of consumers and umt water

consumption rates of respective consumers, The domestic water demand consists of
residential and non-residential water demand. The residential water demand in the future is
projected on the basis_of population pro_|ecuon The non-residential demand is_further
broken down to educational, medical, ‘administrative and commercial water demand. It is
assumed that lheSc demands are alt lmearly related to the population concerned. The
plannmg standard for human setilement is applied 10 estimate an inventory of the non-
residential facitities. Apptymg “water consumplion rates” and “planning standard for human
settlement”, the compound consumptlon rates were calculated as f‘ollows :

‘ Tablel 4 Componnd Unit Consum tion Ratés . l
: . Category ' D-.I'lmuon ' - Unit ConsumphonRate
_ Urban Area . . . ,
R -LargeUrban Area . mmshipmlh populauon of 180 tiveapitaiday
R * - | more than 50,000 _ :
- Smali Urban Area | Township with mputauon of less 1'50 livicapita/day -
1 - . han 30,000 = :
Rural Area o BAreas other than the above . 35 litv/capitalday

- (Note) - Unit rate in 1991 in Lusaka urban area is esumatcd as 130-150 ht!capuafday

‘\Wafer Supply Targel

In this study, the goal is set to fullil the safe water supply to urban and rural people as

follows: 1) for urban areas, to keep complete coverage in 92 large and smal! towns and 2}
,for mral areas, to cover 55% by the year 2005 and 75% by 2015

4



: Proiected Water Demand

The summary of the pro_;ected domesuc water demand for the three scenanos is gwen in
‘below Table 1-5 for the years of 1995 to 2015. Under the Bas¢ Scenario- -Agricultural
Expanslon (Med:um Pro;echon of populauon) prOJected water demand of twelve large
urban areas is estimated at 618,000 m’/day in 2005 and 810,000 m¥day in 2015. In small
~urban townshrps it is estimated at 125,000 m’!day in 2005 and 151,000 n’/day in 2015. Ia
rural areas, it is estimated at 217,000 m*/day in 2005 and 255,000 m’/day in 2015. '

'I‘ahle 1-5 Pro;ected Domestlc Wa(er Dcmand _ o
- {Unit: 1000 m*/day)

Base Scenario Bas-: Soenano o C_onser’i“.a'ti\;e Scenario |

Year " Industriatisation Agricuttural Expansion I

- | Large | Small | Rural { Total | Large | Sinall | Rural | Total | Large | Small | Rural | Totat
Urban] Urban} - I Urban | Urban| - ] Umhan] Usban| -~

1995 | 46810 Y14 178]  760|  d61) - 100] " iso] < 7a1] 4s7f 100] 78] 735

2005 | 663 193] = 214] 1070| - 618] - -135) 27| 9s1f - s592] o] 207 019

2013 940f _321] as1) 1512 810): asy] 283 1,216]  738]  138] 28| 1,104

1.3 Industrial Water

Bulk consumers of industrial water in Zambia are the manuf‘aclurmg sector and the mining

sector. Water dcmands for the manufaclunng and the mining sectors in 1990 are esnmated |

as 222 thousand m® and 307 thousand m’, respectively, and the total as 529 thousand m’.

The future demand of industrial water was studied on sector basis. The results of the

 forecasts are shown in Table 1-6 and 1-7,

‘(1) Mamil‘ftctilring Sector

Industrial water demand for the manul‘acturmg sector is f‘oreCasl by major crly and by
- province based on forecast of macro-economic indices of the- country, trends in regional

- development, and water consumption rate by type of mdustry analysed from 139 samples

answered by the manufaciu:‘ers in lhe queshonnanrc survey The tesults of ihe foretast are
as follows:

1) Water demands in the manufacturing sector in 2005 and 20!5 for the Base
Scenano-A§ncullural Expansion are projected as 367 thousand m® and 446
thousand m
the demands in 1990. .

2) Water demands for the manufaclunng seclor in the Base Scenano-lndustnal:satmnr o

and in the Conservative Scenario in 2015 will be 150% and 80% of that in the Base
Scenario-Agricultural Expansion, respectively. ‘

3) Major water demands for the manufacturmg sector w:li aceur in Lusaka and
Copperbelt Provinces. These two provinces will share 75% of the total.

4) The towns of largest water demands for the sector will be Lusaka Ndola and
Kitwe, in descending order. These three cities will account for 60% of‘ the iotal
water demand for the seclor.

(2) -Mining Sector

Water demands for the mlnmg sector are esumated and f‘orecasl through interview swvey
with Zambia Consolidated Copper Mines Limited (ZCCM), which undertakes most of the

(8)

, respectively. These ﬁgures correspond to 1.7 times and 2.0 tmles of




mining: production bf the ¢ountry.. Water demand in 1990 for mining activities is estimated

‘as-307 thousarid m’. Current watér demand concentrates in Copperbelt Province by 95%.

Since the ZCCM projects its future production to remain the same, future water demand for
the sector is forécast as the present level for every scenario. - The mmmg sector has
developed its own water supply systems and is not provided thr()ugh public services.

Tab!e l 6 Industrml W"iter Demands by Pro‘.’mce :
- (Unit: lOﬂOm’ldqz) :

Province - | - s e 2005‘ o 018

1 Minii Manut‘g Total : | Mining | Manufg| Total | Mining | Manufg| Total

—824] - g24] 1 13671 136.7] | 1809 1899

C78.5| 3694 29%0.6] 12938 140.7] 4313

| €Centeai | . SH3| el el sl 235|372
=Ehn&£%§@nim;;wwm. X T . ) A
AWestern - - oL oaAlc 14l 24y 124 13.3] 0 133
|Southern | 28] " 178| ' 206[ "~ 28] . 293{ 22 350
Luapala - . .mwm;m¢12“”; 32 . 2] . 57252
Northern - . 95 95 .7 - 17.0] ] 17.1
ABastern {7 sl T el 12 2 IR T T I Y
National Tolal 1~ - 307.1] - 222.4| - s29.5] 3071 36670 - 673.8] - 3070} 4464|7532

208 02| WA | DRSO = I X
s Chingota . .1 UL S X 259| . 10| 136
|- Mufutia Jdasp o aLsl 2k 13.9] 111
[~ Kalulushi A2 e B 51 T -
-Kiwe: : .28,
« Luansh}a ______ 1378
“Kabwe | 86 .51 .
-megstone _______ Loey
- |-Kasama o N 39 63
I-Chipata . .| .. 48 . . 890 -0
Sub-total .. | - . 177.0 293.2 2327

[National Total | = 222.4}

- [Notes] - 1y Figures in mining sector are based 6n ZOM information, -2) Chingola inctudes ZOCM Nehanga

division. 3) Kalulushi includes ZOCM Chibutuma mine.- 4) Luanshya includes Z0M Baluba mine.

Tabte 1-7 Waterl)enmnds foqunuf‘tc[urmg by MajorCity =~ -
{Unit: lOO-Om’!day‘r

T .. a0s . [ . _-2005

" Main City - JEstimated{Base Scenario|Base Scenario) ConservameIBaseScenmo Base Scenarid) Consename :

] JIndustratid | -Agnicuttural Scenano -Indostriali- | -Agiicultural |  Seénario

. o] sation E.\*pansié)n " sation Expansion
6.5 1937 - 1126.9 1007 C 2707 173 1407

598 . 391 - ,.31.1, L1 46.5] 370

3667 © 2918

’1,4' '. :'}\i‘:gx'"iéllltm"é,; ﬁv}étbék aiid Fnshery '

;‘(1) Current Condmons ongrlcuIture Sector ; )

. Agncultur

Agricultural land in Zambia totals 16 33 m:lhon Ha; and accounts for 22% of the” temmry
Land area used for permanem cultivation, exctudmg shilting cultivation prevailing in the

a nonhem part of the ¢ountry, is 8.54 mllllon ha Acmally p!anted area in 1993 exlended to

«(9)



1.36 million ha. Maize ceopping is predominant and shared 60% of the pianled area. - The
number of agricultural households of the country was 521,000 in 1990 and more than 90%
were classified as smallholding farmers. In 1990, 864,000 persons ‘wete engaged in
agriculture. . Cultivated area f‘or one househotd and one farmer was 2.2 ha/ househo!d and
1.34 ha/farmer. : o TR

Total production of ‘staple crops in 1993 was 1.89 million tons and maize production
“accounts for 1.74 million tons. Consumption of staple érops is estimated as 160 kg/capita,
taking account of production, imports and consumpllon for livestock breedmg Balance
- between demand and supply of staple crops varies by prownce Surplus 1n supply occurs in

- the ‘granary, such as Cenral, Soulhem and Eastern Provinces, while those surplus are

“provided to other prownces such as Copperbelt Copperbelt Province imports' ‘the largest

“amount of the staple crops, 150 thousand tonyear, followed by the Lusaka Province, 70

thousand ton/year, TImports from foreign countries are made constantly, although the
amount of lmports vary year by. year 160 thousand ton/year of maizeis lmported on
" average.

Irngation devetopment in Zambia has been lmp!emented since early 1960’s as govemmental

“or commercial projects. Irrigated area reached 53 thousand ha by 1993, and accounts for
3.2% of the total planted area. Annual in¢rease in irrigated .area is 3, 100 ha and

corresponds to 3.5% of annual inciease in planted area. . :

Livestock

Iti is esumated thal 2.67 miltion head of ¢a|tle 592 thousand sheep and goats, 303 thousand
pigs, and 7.92 million poultry were bred in the country in 1990. Currently livestock
product:on has been kept at the level which almost meets the meat consumption of the
nation (14.2 kglcap:la/year) Althti:ugh the production leve! should be kept up with the
consumption level and increase in population, producuon growth cannot be expected in
some parts of the country. The number of cattle had décreased by 5.5% during the period
from 1989 to 1991. The decrease was mainly caused by decrease in Southern Piovince.

Cattle grazmg requires 2 ha of land on flood plain areas and 5 ha area on p!ateau per head
of cattle in the dry season, which means the' caltle populahon has exceeded the capacuy of
the fand area in Southern Province. .

Fishery

Zambia has large bodies of water such as lakes rivers and swamps COvenng abou{ 2, 5 |

million ha of the country. Fisheries production from these water bodies in 1993 was 68.6
thousand ton/year or 8.61 kg/capita/year. - Annual growth in fishery’ producuon is 1.4%.
Most of the production, 95% of the total, is achicved by capture fi ishery. . Aqua- culture
accounts for 3,400 tonfyear (1,700 ha), and the’ producnwty of aqua-cultiral ponds is 2
tow/ha.” Even though the government policy has ralsed the target of fishery producuon to
meet the demand of 12 kg/capntalyear lacge'i mcrease’ in productton of capture fishery cannot
be expected, so that promouon of aqua- cuhure is necessary to increase fishery produciion;

(2)  Agriculturat Policy of the Mimstry of Agnculture, Food and Fsshcry
'Agnculiurat policy of the Mmisiry IS pubhshed in “Stalement of Agncultural Pohoy

reviewed in 1993 and “Agiicultural Seétor Tnvestment Programme (ASIP) t'ormulated in

| ("10)




1994. ASIP shows concrete implementation programmies for the execution of thc policy
" contained in the Statement during the first stage, from 1995 to 1999, of the period covered
" in the Statement. . Investment programmes for the next stage will be formu!aled in the future.
~The Statement and ASIP raise the follomng objectives:

< Majos Objectwes in “Sialement of Agr:cultural Palicy”

1o énsure nallonal and reglonal food security

to generate income and employment through full ulitisation of local condmons
to insure that existing agricultural resources {land, water, air) are maintained and
improved upon

to contribute to sustainable industrial development
1o expand the comnbullon to the national balance of payments by expansion of

exports: .

< Major Shoit Térm Ob}ectwas of the Agncullure Sector Investment Progranmie (ASIP)>
1) Agncultural Policy and Food Security

-

_'Donor aid will decrease gradually: and terminate afler five years, and self- ﬁnancmg
: and management will be required afterwards. ASIP must be sustainable usmg onIy

GRZ resources after this period.

A growth rate of 6% of the agncultural sector must be achieved at the same time
as reducing the government expcndlture for the sector to not more than 1. 5% of
totat GDP.

Food Security Agency will be created for storage of 2.% million bags of cereals

2) Trrigation Policy

to strengthen the lnsmuuoﬂai Capaculy of the Irrigation Engineering Section (lES)
to provide effective services and (raining to farmers.

to proceed with the rehabmtauon or complehon of the exnstmg nine Smaltholder
Irngatlon Schemes

‘l 3) Mechanisation Policy

- Méchanisation will be planned based on the explonatlon of oxen power, aiming at

: expansnon of ox draught syslem and mechanised agriculture with the establishment

of mechanisation centres. lmprovement of ox draught system inithe southein
region will be a main target in short term, while long term target will focus on

introduction of ox draught system in the nonhern region, where hoe caltivation is

still predommant

: 4) Fishery Promotion

-Fishery will be promoied to encourage fish consumption, whlch has decreased to
3 61 kg/cap:tafyear to in¢rease to 12 kg/capxta/year '

_ 5(3) Pmposal of I,Ong Term Agrimltural DevelopmentPlan

| Agncultural devel()pment plan is proposed, correspondmg to the thrcc scenarios set i the

socio-economic framework, based on the present conditions and programmes expressed in

-ASIP,

' Water resources ‘development” plan for the. agncuItura! sector is formulated
'jaccordmgto 1!16 proposed agncullural development plan, as shown in Tablel 8.

E_o_ nclion of Cl‘gi

‘Rain fed agnculture wall remam predommant even in the fulure and most of maize and oil
~¢fop - produdtion will. ‘obtainéd- through rain fed' cultivation, - Wheat and rice- croppmg'
" through ungated farmmg will be c0mplementary for sfable production of cereals.

(1)



Table 1-8 - Agricultural Developrient Scenarios .

S Present Status Base Scenario -, |- Base Seerario- |- Conservative
Items : o Agricultaral - Industrialisation - . Scepario
: ] Expanston : B L
Population 7,969 (1993) 12,738 14336 11,589
(3000 persons) (=100) _ (160) .~ . {180) _ - {145)
Annuat Growth in _Average 2.3% "1994-2000 6.6% 3.0% (constant) l995- 2.6%
Value Added of (1985-1993) al'lémards 3. 0% : 2000.: 2.3%
Agticultufal Sector L ‘ 2008 2.0%
A EEENS - 2010-: 1.5%
Value Added of
Agricultural Sector : b AP EIPEE T T S
-2005 269.3 bitlion K. 494._9 billion K. - 4396 ;billfon K.| . 382 7 bitlion K,
o © (=100) (165) Q4 ©(128)
-2015 699 8 billion K. 616.4 billicnK.{ = 491.2billion K.
‘ (234) - (206) (IGQ

Table 1-9 Clop Production and Water Demand for Irrngatmn by Scenano

Cusiént Stalus - Basé Séenarios Base S¢enario - - Conservative
Ttems {1993) Agricultural .- Industrialisation - Scenario
: L Expansion s
< Crop Production > e e e : el
(1) Staple Crops 1,894,000 fon 3,664,000 ton 3,383,000 ton | . 2,728,000 ton
domcsucoorampuon _ 1,894,000 16n 3,154,000 ton 3,383,000 ton 2,728,000 ton
- export ' - 510,000 ton . ¥ - :
{wheat) 71,000 1on 166,000 ton 186,000 1on 151,000 ton
- domestic produclion 50% : 100 % 100 % 100 %
- import 30% 0% 0% 0%
(2) Oi} Crops 154,000 ton 462 000 oa{. . 385 00 ton ) 323 L0006 ton i%
) {—100) (300) ) 2 SO) (210)
(3) Vegelables 520,000 ton 855,000 ton 958, 000 fon] 775,000 ton
{63 kg'capitatvear) |- (65 ke/eapitatyear) (65 kﬁ'&i}ltﬂyca.r) (65 kékaﬁu.’year)
€)) Fruits 1129000100 | . 343,000 (on 250,000 ton | T 202,000 ton
(16 kg/capitaivear) | - (27 kg/eapitayear) | (17 xpfespitayvar) | (17 kglcap:la}')w)
(5) Coflee & Tea 6,300 ha - 18,240 ha 12,000 ha . 9,600 ha
, (=100) L {250) (190) (152)
(6) Suga_rcanc, 13,000 ha 21,000 ha 21,000 ha 21,000 ha
’ ' “{=100) {162) (162) (162)
(7) New Crops (flowers) 250 ha 2,500 ha 500 ha . 380 ha
(=100) _(1000) " (200) L (152)
< Total Planted Arca > 1,363,000 ha 2.633,600 ha - 2,343,000 ha ©1,916,600 ha
(=100) (193) (112 L an
< Total Irrigated Area > 53,000 ha 114,000 ha 107,000 ha 91,000 ha
.. (=100) 215 (202) | - _(172)
<Newly Irrigated Area> . 61,000 ha 54,000 ha 38,000 ha
< Additional Irrigation _ . '
Water Demand > - 828 ooom’fday' 4 656 000m3lday . 3 233 oéo;n’/day E

In addition, irrigation WII] support the’ producuon of cash crops such as vegetable and fI‘UIt
and of exported goods, such’as coffee, sugar and flowers, in ordér 16 coniribute to the
improved balance of payments of the country and high growth in the Value Added of the
sector, Expansmn and enhancement of rain fed agriculture in the northern regton ‘where
rainfall is comparatively constant, ‘will be ‘necessary 1o achieve the slable agncullural
production of the country. = Of the three scenarios, the largest expansion of rain fed
agriculture will be required to attain the target in the Base Scenario- Agnwhural Expansion.
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In this scenano prompt mtroducuon of oX draught Syslem in the northern region should be

: extenswely encouraged

_ 'Staple Crops. Self supply is assumed in al] scenanos Rain fed raize and 1rngated wheal
witl be main erops. Consumpuon of staple crops is presuined té be 160 kg/capita/year, and
‘wheat consumption is sUpposed to remaln at 13 kg/capitalyear, 8% of the total consumptlon'

Even in the futuré, main part of the production should rely on rain fed agncu!lure In Base
Scenario-Agricultural Expansion, increased production- will allow to ensure the targeted
cereal reserve for three months (510 thousand tons), which will upgrade the food security.

agalnst drought events, and for Zambia'to become a ¢cereal exporimg country. In the other

' two scenarios all of the products will be consuned domesucally

0il Crops. ol crops,’ such as’ groundnuts and ‘seed ooltOn are ranked third of the
-agricultural products for e*xport and are produced by rain fed agriculture.  The niarket for

these¢ crops continues -to look: promising in the, fulure. . ASIP also emphasxses the

“development of proccssmg lechnology for vegelable oil production, assuming that demands
[in¢reaseé.  Production increase to two or three times the current volume can be projected by
12015.

.Vegetables. Vegetable ¢rops are e the most su:lable for cash eaming. Current producuon
‘has reachéd to the level to meet the supply of 65 kg/capita/year, and rapid consumption

increase will not. occur, - Further, large scale export will be dlmCUIt Current level of
production is assumed to continue. :

Fruit: Current consumption of fruit is 16 kg/capita/yéar, which corresponds to 30% of the

‘consumpuon in developed countries (50 kg/capitayear). In the Basé Scenario- Agncultural

Expansion, where the largest in¢reasé of agncultural production is projected, production of
fruit is pfanned to incfease to meel a consumpnon level of 27 kg/capﬂa/year

Coffee and Tea: Coﬂ'ee and tea plantauon s expandmg by 530 hafyear Much endeavour
is being made by enlrepreneurs to marketing and exports of coffee and tea.. Current
expansmn is assumed to continue in the Base Scenario-Agricultural Expansion. In the other

~ scenarios, however, the produclmn will grow at the same rate as that set for growth of total
value added of agricultural sector in each scenario, conmdenng poss;b]e risks in the future.

Sugarcane. Sugar is ranked second of the exponed agncuhural producls ' T he complele
process from plantation to exponmg has been esla'ohshed by the sugar company The
plantation will be expanided from the currept aréa of 13 ,000 ha to 21,000 ha by 2005, in
accordance wﬂh project:on of the prcducuon exPansmn planned by the company

New. Products: Flower growing and exporls have been started recently mamly by
commntercial farmess. | ASIP highlights ¢xpansion in the future. The markets for flowers are
European countries, wheré stable and expanded supply with lower price'in winter can be
achieved from Zambia which enjoys summer at the same time. - Therefore, production will

‘increase to-10 timés the present level in the Base Scenario-Agricultural Expansion. - In the

other scenarios, the production will grow at the same rate as that of total value added of the
sector of each scenano con51der|ng possnble nsks o : ,

ngs:ogk

' The larget of hvestock development plan is set to maintain current. conSumptlon level of
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livestock products, such as 14.2 kg/capita/year-for meat, l 8 kg/caplta/yeaf for.eggs, and
13.7 iltrefcapila!year for milk. Therefore, livestock breedmg should grow.with population
increase.  Livestock production has increased with population gtowlih so far, and will

possibly keep up with population increase in the future. 1In Southern Provincg, however, the
Vproductlon has teached to the potential limit, and is prOJected to reach it in Centeal Province

in {en years. Therefore required increased number of livestock should be bred in Northerm,
North: Western, and Western Pr(mnces Number of livestock and water.. demands for
livestock breeding by each scenario are shown in Table l 10,

:Table_l-ll) Number of Liveslock an‘d Water Deman.ds‘, by -Scenario - y

Tiems Curtent | . Basé Scepanio . * Basé Scenario . Conservative Seénario .
Status Agricultiral Expansion lndustnahsalaon _ '

- Year (1990) |. 2005 |- 2015 ;.2005,., 2015 | 2008 | 2015
Populalion 7383 0465 1 12738 | 10999 ) 14336 10025 - 114336
(1000 persons) G0l @ ()] T e ] a9y (136) (157
No. of Livéstock s S o ' ' L
{1000 heads) ‘ , SRR EEIRRE ve S
- Catlle 2,669 3,779 4,603 | 3,91 51821 3,625 4189
- Sheep/Goal 592 838 1,021 882 1,149 803 931
< Pig 303 431 523 451 590 411 473
- Poultry - 2,920 11225 | (13664 | 11795 1533: 10,756 12431
Water Demand o 3 N B
(m*day) 128,937 188,000 § 222,000 192000 250000 175,000 2020()0
Eigheg}:

It IS almost impossible to increase the suppiy frorn 861 kg/capltalyear in- 1993 to 12 ‘

kg/capita/year to meet the raised target of consumption by capture fishery alone. Thus,
rapid expansion of aqua-culture as well as encouragement of capture fishery, will. be
necessary. Because of intensive endeavour for promotion and expansion of aqua- -culture by
the Department of Fishery (DOF) with support of foreign’doriors, Zambian aqua culture
will expand even though lhe mduslry is only in the mmal stage so far ‘

- Aqua-culture unhsmg manure of p0ui:ry of pigs is recommended by the DOF for small scale

farmers. Productivity in this ¢ase is 2 tonhafyear. In the’ future, commercial farmers or

enterprises witl enter into aqua -cultural business. - In that case, direct feeding will be the
manner of breeding. Even in the latter case, productmly is estimated as 4 ton/halyear
because of low temperature in winter and msufhcnent oxygen d;ssolul:on at hlgh altitude.” In
the present plan, producnwty of aqua- -cultuse is assumed as 2 tonfhafyear as a conservative

projection. Major assumpnons and results for each scenano are hsted bcIOW and shown in

Table 1-11,

1} Domestic fish demand is supposed to be ﬁllﬁtled wnh domESt:c producnon Target
supply is achieved with capture fishery and- aqua Culture Growth m capture
fishery is pI'OJCCied as the current rate. .

2) Fish consumphon is targeted as 10 kg/capllﬂyear in 2005 and 12 kg)’-:apltafyear in
201s. . ‘

3) Area of fish pond and reqwrcd water fo; aqua cuIture is eshmated as- 30 950 ha
and 2,131 thousand m/day, sespectively, in the Base Scenario- Agncuhural
Expansion. The fi igures for the Base Scenario-Industrialisation are 40,500 ha ard
2,793 thousand ny /da;,- while for the Conservanve Scenano they are 24 050 ha
and 1,648 thousand m'/day. e T L T
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" Table 111 Projection of Aqua-culture

It¢mis - | Current .| " Base Scenario - Base Scenario Conservative Scenario
oo .| - Statws - | Agricultural Expansion] .. Todusisialisation G
ooYear - | (199%) | 2005 | - 2015 -} 2005 D015 ] 2005 | 2015
Populauon b 7969 ledes| 12,138 10994 143361 10025 | 14336
(]0009crsons) o : ' 1 el ~ -
Consumplion 8.61 10.00 12000 1000 1200 1000 12.00
(kp/personfyear) _ o _ .
Roquirod Production 68, 625 104,708 | 132,900 | 109,000 172,000 100,300 139,100
. {ton/year) = S B N
- Caputure Fishéry] 65 151 . 81,200 21,000 81,200 | - 91,000 81,200 91,000
{ton/yéar) S . 5 e -
~Aquacultute | 3474 23,500 3 900 |~ 28,700 | 81,000 | 19,100 | 48,100
(tondyear) 2 I o = L
Required Ponds 1,73? 11,750 30 950 14,350 40,500 9,550 24,050
Area {ha3) : : : . 2 .
Water Demand 117 313 2,131 996 2,793 656 1,648
for Ponds : ' .
(1006n:3/day)

15 Hy'dli‘ioé-l_é'c,(ricrIs"dwéz';Ce_l‘lergiﬁdn.

Q) ‘l"réseiit ’Sihi‘ﬁt:io'n"o'f ‘Elecirie ?oivér Siip’ply éjrid Demand

In 1993, the avarlabfe capacnty was 1,608 MW and the avallable generallon ‘was 10,500
i GWH. Aclual output of the year was 1,433 MW and the actual gencrated energy was -
6,400 GWH, which was divided into 70% for domestic use in Zambia and 30% for exports

to Zimbabwe. Domestic use in Zambia was dmded as 60% to ZCCM power division, 36%

1o ZESCO $buth and 10% to ZESCO North,

(2) Future Eleé(rici(y Demand and PoWer,Slé?tidn Dc#é}ﬁp:ﬁet_it

Electnc:ty demands towards 2015 are forecast in Table 1- 12 Electricity demands in 2015
for the Base Scenario-Agricultural Expansion wxll be 1.7 times the output and 2.7 hmes the
generation of the actual 1993 figures, Domestic demands in 2015 are forccast as 1,540
MW output, 1.6 times that in 1993, and 9,619 GWH generated electncny, 1.7 times that in
1993. According to the ZESCO programme for power export, the export power will
increase to 840 MW, almost double the present voTume

- Table1-12 Electrnc:ty Demand Forecast

o Domestic Demands ~ Total Demands
“Hetitg - | Bas¢ Séendsio | Base Sécnario | Conservative Démands' Base Scenarid | Bas¢ Seenario | Conservative
: ' Ag‘i-.jxlﬁ:ml indus!.riaf_io Scenario for Export Ag:igull?ral ndus!_ria!i- Scénatio
: : Expansion sation . . O Expansion sation -
+ {Output (MW) ' ‘ A R R B B
1993 . 993 | 4993 | 993 | o440 ) 1433 ] 1433 [ 1,433
22008 ool 1272 R0 | L2210 840 | 2,112 S 1,962
« 2015 1540 ) L, 610 . 1,218 840 . 2,380, -.2,380 ' 2,058
Generalmn(GWH) L P N 3 IRUSIPRIU ISR A S
< 1993 ,5600 o 5600 5,600 -200 5,400 - 5,400 5400
-2005 . _'814l_. .3353 L1310 5,040 13,181 | 13,181 | 12,350
K0 RS s X1t N 10338 | 7842 5,040 14 659 : 14 659 ' 12 332 .

* (Note) Dbmestic demands are l‘orccast basccl oni the av e ge GDP Gn&mh
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To meet the future demands, ZESCO proposed the construcuon of two pro_lects namely the
Kafue Gorge Lower Project and Batoka Gorge Project, to be completed as shown below
during the coming two decades. The feasibility of both of these projects has been confirmed
through severat studies. After agreement between Zambia and the countries wh:ch 1mp0rt
‘power from Zambia, the final decision of pro;ect commencement will be made Ve

< Kafue Gorge Lower P.§. > S : .

- Installed Capacity : 450 MW _

-~ FirmEBnergy ~ :. 2,500GWH ..

- Pro;ect Cost ! 486 Million USS o

<Batoka GorgeP.S. > .

- Installed Capacity 800 MW (1\0 I&NO 'Z,ZanﬁaSlme 400MW)

- FirmEnergy  : 4,600 GWH ‘ (No.l &No2, Zambia Share : 2,3OOGWH)

- Project Cost | ,648 M:lhon uUss (Fmal Stage) :

1.6  Navigation
(1) Potential Inland Navigation Aveas

There is no nation-wide Iong—dlstance water borne transporlatlon system in Zambia.
Railway and trucking transportation provnde the majority of the existing transportation
nelwork. This is due to difficulties in establishing and mamtammg inland waterways
because of many raplds and falls ‘on the ‘Zambian rivers, in addition to large seasonal
 fluctuation of the river flows, even though some ofmtematlona! rivers, such as the Zambezi
and the Luapula Rivers, could be developed as long distance watemays 'On the other hand,

there aré some parts of the rivers with gemle and stable flows as well as lakes and !arge '

scale resérvoirs suitable for nawgauon as listed below,
1) Barotse Flood Plain, upstream of the Zambcza Rwer (A roule from Mongu to
Kalabo is in regular operatlon)

2) Lake Mwenu (A regular service is in operation)
3) Lake Tanganyika (A regular service is in operation)

~ 4) Lake Bangweulu (A regular service is in operauon)

'5) Kafue Flats, middle reaches of the Kafue river (no regutar serwce)
6) Lake Mweri Wantipa (no regulas serwce)

~7) Lake Kariba (no regular service)

h 3) Lake Itezh:-Tezhl (no regu?ar service)

D lmprovement of Intand Na\'ei‘galioil

The main problem hindering nawgatlon in Zambia | i shatlow water depth due to siltation of
decrease of discharge. There ace several methods m allewate these problems, as outlined
below.

1) Damming up water by a downslream dam or weu

2) Construction of deeper water river channel and/of canal . -

- 3) Concentration of low water flow in thc steady rwer course by groynes andfor nver

channel improvément: _
4) Dredgmg of waterways wuh shal[ow waler depth and narrow \wdth

" Expansion ofthe navigation services shou!d be planned and pro;ected based on the nanonal'

transportation development pohcy T here coutd be a pOSSlblll{y, however that. waierway

f(_iG)_l:
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development can be achieved as the result of a water sesources development project, which
‘provides the width and depth:of water required for navigation. Then, some waterway

developments can be proposed from the viewpoint of water ¢esources deévelopment plan.

“The present master plan study does not contain single purpose waterway development by

means of 1; 2) or-3) of the above, because those projects would definitely not be feasible.’

- However, continuous dredging is necessary for the maintenance of the waterways currently
~ in operation, such as the route from Mongu to Kalabo in the Barotse Flood Plain.

1.7 Fidod Control B

(1) Current Silua_ﬁon of Flood

In Zambia land use is Iai‘gely limited to qomparatiﬁely higher land, and almost no lower
lands are used. Tt can be said at teast that there is no city or township located within the

~ flood plains in Zambia. Agriculture is also limited within the flood plains. - According to the

cutrent situation of land use’ in' Zambia, safely against floods can be considered 10 be

“sufficiently high although the occurrence 0f floods in small streams causing some damage
 have been recorded in Maamba (Southern Province) and in Kitwe (Copperbelt Province).

‘Because of the large catchment af_ea’ of the basins, a series_of big fiood ninofls wilt exténd
- over a long period of time, withoul causing a concentrated runoff. Thus, serious floods do
- not occor over the entire river. The specific discharge of floods falls within the range front

0.02 t6 0.4 m¥/s/km®. These figures are classified as the flat land floods according to the

- classification of world rivers, suggeésting that the flood discharge is small. .On the basis of

recorded discharge data, probable flood discharges at main points are shown in Table 1-13.

‘Fable 1-13 Probable Discharge

No. Station River Catchment ] Flood Discharge | Specific Discharge

_ : - o System. . . Area | w9 - § (¥s/100kmY)

S I . o] k) Qmax | Q200 | Qmax | Q200
7900 [Semarg | Zonbezi River (Main) | 284,531 3.982] — ss00[ 140 199
4-130lsmitfs Bridee KafuieRiver . | . 8914 541 552 6071 619
" {4669 {Kafue Hook Brdge ° KafseRiver - | 96,239] '2,833] 4,288 “3.00] 446
5-940 |1 xangwa Roed Bridge Luangwa River ' * |':140,922] 10,213 13,004 7251 923
6-289 [Chambéshi Old Pontoce | Chambeshi River - | 1. 34,45 1,446 0 1,992 - T416] 0513
6-785 | Kashita Luapula River 161,275 4,821 7693 ;299 4.77
17-750|Keso Falls -~ B Lake Tanganyika 2027 - 725 1,193 8.04 13.22

~[Note]  Qmax: Maximum Discharge in the past  Q200: Probable Discharge (200 year retum period)

(2) Future Flood Coutrol_ Stra_te'gy,' '

' Flood contro} measures are not a priority need in Zambia due to little flood damage on large

rivers. * Flood contro! measure has a function of damage mitigation and can also work
effectively to conirol inundation in order 1o make good use of ferlile land along the river.
Although the above-mentioned measures may not be easily undériaken because of large-
scale construction and associated cost, it is necessary to fnclude suitable measures as part of

developments such-as ‘electric power- generation plans, “industrial ‘and drinking  water
~development, agricuftural development, =+ -1 "0 e T D
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1.8 TForestry
(1) Current Status of Fér‘est
: Zambxan forests cover : an area of 105,700 km?, equwalenl to about 14% of the nauonal land

- area of 751,851 km’, Out of total, Reserve Forests account 72,000 km?, 9% of the tertitory
and 68% of the forest area. Mmmbo woodlands account for 80% of the forested area- It is

reporied that deforestation is procéeding as rapidly as 1,390 kmzlyear (Average from 1975

to 1990). Main causes of deforestation are 1 ) forest fires during August to- October, the
driest pertod, 2) over grazing and shifting (Chltemene) culuvatton and 3) hlgh demand for
fuel and building timber. _ S G :

(2) Aﬁ'orestation

Afforeslauon is carned out predommantly by the Zambia Forestry and. Forest Industrles
Corporation (ZAFFICQ), mainly for sustainable exploitation of forest product. Major
forest p!anlauons have been conducted in Cogperbelt Province, where demand for timber is
high for mining activities. A plantalion project of 50 thousand ha is being implemented with
the support of the World Bank, introducing exotic trees, such as pine and’ eucalyptus.
‘Although forest plantations, such as those for timber production by private sectors and non-
productive afforestation for public purposes, are carried out, the scale of these plantations is

- quite small compared to those by ZAFFICO. -Total capacity of sawmilling of the country is -
‘estimated as 366,500 m¥year, and sawniills based on natural forest and those based on -
- planted forest account for 57% and 43%, respectWely Operat:on rate. of sawrmllmg is

assumed to be 30% in the country.
(3) Forest Conscrvﬁtiou

Foresis have an lmportant rofe in prolectmg watersheds of thé rivers from soil erosion and
in maintaining continuous and stable flow in rivers. Cat¢chment areas of the Zambezi and the
Kafue Rivers are comparatively better maintained. = The following measures ‘could be
recommendable: 1) Expansion of agro-forestry, preferably managed by the communities,
 for supply of fuel woods, fruit production and soil improvement. 2) Securing . stable  and
permanent cultivation by enlarging farmlng scale and promotwn of sustainable resettlement
programmes : :

1.9  Water Qu'ality an.d.Envirmmient

Water quality issues can often lmpose additional constraints on the devélopment of water
resources. The abundant resources, combined with the low level of consumptwe use and the
beneficial effect of farge hydro refeases, miean that water quatity is not a major issue when
consndermg the developmenl of walter reSOurces in Zambia, - _

(1) River Water Quality

Zambian river water qualnies are generally good to excellent The mOst cmnprehenswe
results have been gathered by the JICA study teams over the period 1990 to 1994 when
over 100 samples, gathered from 26 regional stalions have produced more than 1000 quality
observations. Further support comes from a réview of a long term quality record for the

(18)
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lower Kafue; maintained by the Lusaka Watér and Sewerage Company, whose results (an

average of 10 parameters from more than 220 samples) show no noticeable deterioration
over the last twenty three years.

L (2)  Water Qiiatity Guidelines -

Zambia’s drinking walér guidelines are identical to thos¢ published by the World Health
~ Organisation and this study recommends that they remain in place. However, for instream

river water- qualities, it is recommended that aquatic ecosystem guidelines, that aim to
protect aquatic ecosystems by using biological testing to derive chemical water quality

" criteria, be adopted. These guidelines encotirage a sound biclogical batance in rivers thereby
" protecting fishing and wildlife, as well as avoiding algae blooms and other problems that

affect drinking water supplies for both towns and livestock.

(3)  Water Quality Laboratories

In order to adopt of a'set of aquatic ecosystem guidelines in the longer term, it will be
necessary 1o upgrade the capability of Zambian water quality laboratories. A survey of
Zambian labotatorics reveated that most do not have oni-goiig programs on regular testing

- and research and they all suffer from stafl, equipnient and transport shortages. -

(4) Reccommiendations

The Final Report contains details of all the above JICA testing, -as well as reviews of
nutricnt levels in Zambian streams, sedimentation effects in storages, weed growth in the
lower Kafue and instream environmental requirements. The Final Report recommends that:
1) Testing for Total P and Total N be introduced for Zambian streams as part of the
ecosystem guidelines process. L :
2) Sedimentation effects in storages: be ‘monitored through . hydrographic branch
sampling and the introduction of silt lines. _ I
3) Exteat and nutrient ¢ontent of weed growth in the lower Kafue be monitored and
any offers to physically remove and dispose of the weed be accepted. - _
4) All new reservoirs developed as part of the Master Plan adopt downstream
" minimum flow rules, control diversions on unrégulated streams and set aside small
reserves within storages to meet “environmental contingencies”™.

"1'.10 Laws and Institu'ﬁons

Amo'hg legal enactment in Zambia that are related to water, the Water Act is the supreme

‘law. The act stipulates the state ownership of water and procedures of authorisation and

invatidation of water rights. Under this act, the Water Board has been established as the
authorising entity. o

Other important laws on waler resources management are the Natural Resources

‘Conservation Act, Environmental Protection and P'ol_lu'lion_ Contro} Act, the Local
" Government Act, and the Lands Acquisition Act. The Natural Resources Conservation Act

is the law for conservation and rational use of natural résources, while the Eavironmental

.' _Pmiéctién and Pollution Control Act covers environmental protection and pollution controt.
The Lands Acquisition Act makes provisions for compulsory lands acquisition in the
" national interest, including those for dam and reservoir development. - The roles and

S (19)



~ vesponsibilities of the local govemments, the City, Mumclpal and District Councrls are
stipulated in the Local Government Act. : . : L

The African customary taw gprovides: another source of‘ legal order At the time of
independence, all lands, including watérs, were vested in the Government. The African
customary law, however, still has relevance in land tenure, cultivation grazing, animal
watering and fi ishing rights, water user's association, settlement and redistribution, of land
and water. This law eniphasises community interest, and private ownershrp of water is not
: rewgmsed except 10 the extent that the water is owned by the tribe as a whole

. There are many mmnsmes and governmental agencres whlch have mteresls or are mvolved
“in water resources ‘development, management .of administration. . Among the relevant
authorities, the Water Development Board and the Department of ‘Water Affairs in the
Ministry of Energy and Water Development are prime orgamsahons of water resources
management and development, while the resourcé conservation is discharged mainly by the
Ministry of Environment and Natural Resources, and Environmental Council of Zambia.
The Study reviewed the Zambian water institutions, and has revealed a number of probfems
-+ . <Legal problems> : : : :
- ay Lack of lega!l instruments : :
b) Legal status of groundwater and ccntrol of‘ its use
¢} Legislation on water use in traditional arcas
d) Geographical coverage of the Water Act
¢} Lack of technical standards and regulations
) Difficulty in interpretation of Natural Resources Consérvation Act .
2) Weak enforcement of Environmental Conservatlon and Poilullon Conlrol Act ‘g
" <Organisational problenis> - ' Lo - '
a) Some deficiencies in asmgnment of responSIblhues '
b) Insufficient staff and equipment in Water Development Board
¢) Lack of technical staffin Department of Water Aftairs for the re50urce =
- development and management
d) Unclear demarcation and lack of staff in Minisiry of Envrronmenl and Natural
Resources and Environmental Council of Zambia
¢) Lack of experience in irrigation for small scale farmers
f) Serious staff shortage in National Council for Scientific ReSearch
g) Insufficient office equapment and transportation
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CHAPTER 2 - WATER RESOURCES POTENTIAL

2.1 Rainfall

For a land locked tropical country located in the south- cenlral of Africa, Lambla has cleariy
 separated dry and rainy season, accordmg to south-to-north movenient of lhe Inter Tropical
Convergence Zone (1TCZ).  The year is generally divided into 4 seasons, namely winter
season (June to August),. pre-ramy season (September and October), rainy season
: (November to March) and post-rainy season (April and May). Average -annual rainfall of .
~last 30 years in Zambia is 1,001 mm - approximately. equal to the world average annual .
“rainfatl of 970 mm - and 90 % of the annual raiofall is ‘concentrated in the rainy season.
- Focusing on reglonal distoibution of annual rainfall, Luapula Province (1,259 mm),
" Copperbelt Province (1,231 mm), Northwestem and Nosthern Province exceeds the
- Zambian average annual rainfall, whereas Southern Province (737 mm), Westera Province
{808 mm), Lusaka, Centeal and Eastern Province have less than the Zambian average annual
rainfall. The Lamblan average annual ramfall of the last 10 years 974 mm, is less than that

“of last 30 years by 27 mm. _
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2.2 Surface Water
(l) River Flow Character:shcs

~ There are two main river systenis in Zambia namely the Zambeiu River and 1he Zaire

- (Congo) River systems. The Zambezi River system covers threequaners of the ¢ountry and

- can be divided into threa smaller river systenis, the Zambezt (niain), Kafue and Luangwa

- Rivers. ‘The Zaire River system includes the rivers in' the northern’ region, mainly the
" Chambeshi and Luapula Rivers. The Lake Tanganyika Basinis a closéd basin on the border

“with Tanzadia. Monlhly piean dlSCharge flow sunimary, annual runoff depth and runoff '
X 'percenlage etc. at main poinls of theSe nvers are shown in Table 2 1 '

Table 21 me Chalz‘lctensues at Main Polnts o

River Basin ‘Zambezi - - | - Kafue o LLang\'m Chambeshi | Luapula“ | Taiga-
L - (main) - SR o L nyika
CA. km' 687,049 156,995 14?6‘22 44,427 1 173,39 | 13856
(from abroad) {413 814) (0 326y I (O (6001 | -
Station - | Lukuls | Victoria F | Smith’s B | Kefue H/B | Luang. R/B{ Chamb, OP[ Kashiba 'KesoF
(CA.:km") ] (206531)] (513,780) | (3914) | (96.239) | (140920 | (34,149 | q161275) | (9.00m)
Monthly Mean Discharge (m/s) L . L Lo
October 296 EXY) 121 . 66 56 40 | 237 Y
November 335 354 16 .70 47 40 1 . 195 - 20
Docember 498 507 461 1492 424 Bl 2w |l
January 863 an 100 . 338 1,320 SK0 |83 T
" February 1,336 1,270 157 | 619 1917 307} 1068 2
March 1,726 1,972 - 186 774 1,865 461 | 1,958 161
April 1,663 2,761 156 909 | 1,128 471 | 23,741 149
May 957 2511 1 . 89 428 420 204 | 1295 77 @
Juwe - . 569 1,770 50 229 | a4 | s | 93 48
Tuly 4 99 b 3] 1l s . %6 ml M
August . 358 579 24 113 L] ] 68 488 25
September 312 423 17 26 13 5t s | 19
Flow Summary (m'/s) S o :
Maximum C 2134 | 3238 251 1,113 4,258 582 | - 202 301
[ High - 1076 | 1,766 116 | 469 849 280 | 1,09% 89
Usual - 503 - m 46 AR 2w 18] 606 41
Low ' M2l 449 2 95 87 55 294 - N
Drovght 282 316 10 s 31 1% 15
‘Minimum © 270 298 9. 49 |- 36 33 Il W
Average 777 1187 iz 308 639 1 - 188 M| 6
Runofl Depth 119mm F4mm | 266mm { - 10tmm | 13%mm | 168man | 16lmm | 221mm
Rainfali _ -1 < 135tm ) Li84m | 877mm | 1,323mm | 0,167m | . 1,141m
Runoff Percentage . -l 6% 88% ). 1679% |  1I1% | 138% | 194%

w

2
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Figure 2-3 Monthly Mean Discharge at Matn Points
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(2) Surface Water Rcsourc'es Potential

The river basms in Zambla were divided into 34 blocks as shown in Figure 2- 4. Difference
between average river inflow to each block and average river outflow from the block, was
calculated and was regarded as surface water resources potential of that block. Surface
_water resources thennal was estimated in terms of the last 30 years average {average year)
and drought year average {10-year return period). By using these block potentials, surface
~ water resources potentral by the main river basins and the provmces were compxled and the
“résults are shown in Table 2-2. Surface water resources ;)otentlal in Zambia is about 237
miltion m* per day in an averagé year and 136 millien m’ per day in a drought year. The
water potential in a drought year is 57 % of that of an average year. In terms of regional
distribution of surface water resources potenhal Northern and Northwestern Province have
more potential and Southem and Lusaka Prov;nce have less potential.

Table 22 Surche W'lter Resources I’otenual

" , ‘ Surface Water Resources Potential
Basinand - Area Popu!alxon B L (Mm’/day)
Provinee kb ‘(persbn) - | Average Year Drought Year

: : R ; - (10-year seturn period)
< by River Basin > o PR I : _
Zambézi : 268,235 . 1,699,062 59.9 332
Kafue 156,995 2,864,334 291 : 146
Luanigwa _ 144,358 1,310,998 512 . 285
Chambeshi 44,427 375,361 23.9 ‘ 143

| Luapula E 113,323 . - 832,900 . S+ % B - 383
Lake Tanganyika 15,856 80,725 . 100 : 55
Other Basin : 8,658 219.204 s 1.8
< by Pravince > : ‘ _ o .
Lusaka : 22094 | .. 987,106 9 3.7
Copperbelt S 3217 1,427,528 130 6.6
Central - 94,684 720,628 336 11.0
Northwestern 128280 | . 3s7sse | 389 21.5
Westera 122,34 606,813 203 16.3
Southern ‘85,199 902,150 53 1.2
Luapula a9891 | 8251600 | 263 R Y A |
Northern C147,291 855,177 61.5 448

A Eastern - - f - - 69,146 965968 | - 215 : 134
Total & Average 751,852 - | 7,383,084 ' 23? 3 . :136.2

3 Intake Rate Potenllal l'rom Rwer -

.The mtake rate potenual is def ned as the dlscharge avautable for abslrachon from the niver,
‘without constructing water stOrage facility, at the most downstream point of a block even at
'lhe time of drought with return pericd of § or. 10 years. - Assuming compensation discharge
~as the past minimym dnscharge (approxinately equivalent to probable dnscharge of 30 years
return penod), antake rate potemual was estimated by 34 basin blocks and is shown in Figure
2-4. 'The intake rate potential with return period of 10 years at main pomls are as follows:
36.9 m’/s (3,190, 000 m’/day) at megstone (BZ-6], 8.6 m’/s (740,000 m*/day) at Kafue
H.B.[BK-8], 4.1 m*/s (350,000 m’/day) at the most downstream of the Luangwa River
(BL-5), 9.2 m*s (790,000 m*day) - at Mbati [Bc-zj 24.8 m¥fs (2,140,000 m/day) at
- Kashiba [BP-3].

_ (23)... ,
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Figure 2- 4 Intake Rate Potentlal by Basin Block
') Water Potential Developed by Proposed Dams

~ Based on the 1/50,000 - 1/ 100 000 scale maps candldate dam s;tes were ldennﬁed and their_
advantages were estimated taking account of t0pography, catchment area, distance from
beneficial areas. Topographical and geologlcal field inspections for the advantageous dam
sites were carried out and poss:ble maximum dam heights were evalvated.  The location of
these dam sites are shown in Figure 2-5. The discharge at 'proposed dam ‘sites wére
estimated using the flow data at the closest hydrometric stations. The average droughl
discharge was adopted as compensation discharge and evapbrallon loss from a reservoir
was also considered. The water potential develbped by the proposed dams was estimated g
as the dlscharge available to be utilised even at the time of 10 year retuin period drought.
‘The result is shown in Table 2-3. Among the proposed dams, five dams are adOpted on the
Master Plan, - They are’ Chongwe dam, Mutundu dam Kafubu dam Lut‘ubu dam and
Lundazi dam

(24)
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LOCatIO!l of Proposed Dam Sltes

MOTANBIGUE

Table 2-3 Water Potenhal Developed by PropOSed l)ams

I ‘River. - [Catchment| Dam [Reservoir] Effective| Water Potential
Province . fNo. Dang sxl;;- S)s{em Area  |Height] “Area |Res.Vol. Developed
T I ' &m?) by | km?) | @ila’) (m's) | @n'sday)

Lusaka 14 Muchito Kafue “40) 20 4.0 164 | 0.06{ 5
15 Kanakantapa | Zambezi 2% 24 58| -296| 026 22

16 Chongwe. | Zambezi 0,917 | 37| 138 870 2.15 186

17 Mwapula Zambezi - 398 28] 29 1301 029 235

Coppesbelt | 6 Kafue Kafue - 7549 3] el 2470 1436 1,241
: 7 Mutundu |Kafue - 493 36 13.7 12720] 228 197

10 Kafubu ' - [Kafue = 1,047 314 327 2930 5.60 484

Central 11 Lunsemfiva | Luangwa 1,473 27| 55| 10| 428 370
12 Mwomboshi  |Luangwa | 1,985 35| 44| 200] 060 52

13 Kopyonga . |Kalue 288 | 130 54 440 067( 58

19 Lukusashi’ Luangwa | .- 961 | 56 ~15.9 293.0 5.01 433

Northwestérn | 2 West Lunga | Zambezi | - 4,651 41| 1460 2,203.0 | 2849} 2,462
5 Sotwezi - - {Kafue - '] . 354} 30 20 170 099 = 86

- 19-1 Lower Lufupa | Kafue - 1,038 | 31 36 13.01 045 - 39

Southern | 26 Bwengwa - [Kafue | 1,677] .40 .32 320 | L.52 131
- 37 Kalomo ¢ [Zambezi |-~ 1,928 | 27|  '45| 20 028 24
Luapula | 1 Lufubu  ~JLuapula | .. 1,292} 33| 265| 2180 852 736
: ] 24 Lusngo {Luvapula |- 64937 43| 40} 48301} 1832 1,583
Northesn 3 Lokupa Chambashi| - 1,236 | -27] 112 7901 207 179
Easlern 4 Kapemba~ - . |Loangwa | . 403 | 30] 19 ito| o024 21
' 18 Lundazi . |Lvangwa | . 1,580 38| <149 900 | 136) 161

| 20 Lutembye:» |Luangwa | 1,517 48| 1L1]| "1270 217 239

s 21 Katete . | Lvangwa ~3 28 49 g4 018 16

< Total > ~ 23 Poinls 38,666 -1 468 5‘ 4,599.4 | 101.28] 8,750

08y




2.3 Groundwater

In addition to investigations of existing data on hydrogeology, groupdwétér ﬂuc(ualion and
characteristics of aquifers, the situation of current groundwater use and groundwater

potential have been made clear by analyses of data obtained from the field suiveys described -

below.

1) Nation-wide Groundwater Level Observation , S
Groundwater levels were measured at 312 wells for 169 observation points in order to
obtain the annual groundwater fluctuation: The observations were carried out eight times
from 1994 to 1995. ' o

2) Well Inventory Survey _ o _ ‘ . ,

The situation of currént groundwater use and characteristics of the aquifers have been
investigated in order to obtain basic data for the well inventory survey. This investigation
“has been carried out by using 2 data-base established with 4,600 sets of existing borehole
data. '

(1) Fluctuation of Groundwater-level ‘

< Nation-wide Groundwater Level Observation > _

Figure 2-6 shows the relalionship between seasonal change of rainfall and groundwater-
level fluctuation. The groundwater level is highest in March and April during the latter half
of the rainy season. On the other hand, the groundwater level is lowest in October and
November during the latter half of th¢ dry season. This tcend of ‘groundwater level

flucluation was almost the same over the whole of the country. Figure 2-7 shows the

differénce in 'grmmd\'\rat;:r lgvel ‘between the rainy season and dry season. The average
difference between the rainy and dry séason was 2.2m. L

A My M M Ag Sy Qo S Dx de e aw A @0 Pigure 2-6 G,x‘mmdwalerFluC(uation and
: " Ralafall in Eastern Province

PRI '.. 'Oh&ctv:l?enl:’uff;l e
- Figure2-7. .~ o
~ Contour Map of Maximum ._
Groundwater Level Fluctuation . .

&
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< Groundiater Level Monitoring in Large Cities > :

Flucluations in grouadwater level are catised by abstraction of large quantities of

groundwater, especially in Lusaka. Figure 2-8 shows the groundwater tevel fluctuation of
large production wells in Lusaka and Kabwe. As shown'in Figure 2-8, the effect of pumping

on groundwater level fluctuation is more cléar than that of seasonal rainfall in Lusaka. On
the other hand, the effect of seasonal rainfall is mor¢ ¢lear than that of pumping in Kabwe.

Actually in Lusaka, it is said that the groundwater level is declining. in recent years. -

 Therefore, it is niecessary 16 continue this survey to monitor any long terin groundwater

level decline.

éfonhéwatcr_lcvei ﬂuc(uﬂzlun of Preductlan " Groundwatér Level Fluctuation ef Pl‘nd:u:ﬂon
o Welltn Lusaka In 1594 _ . Welt In Kabwe 16 1994
0 ALE o Sen Ot MNax Dekn! ? 30.00 A“g‘.‘ .o Q6 dr ? \Io
71 g 360
. KCA
H e 3OO
% § 3600
8 ’ kR0
36 . g 000
. (o]
7 - aded
Y] i:I,OO

Figure 28 Groundwater Fluctuation in Lusaka and Kabwe
(2) Characteristics of Aquifers and Safe Yields )

< Geology of Aquifer >

© Wells in Zambia are classified into two types, “Shallow Well” and “Deep Well”. Shallow
- wells are wells dug by manpower with an average depth of 15m and provide groundwater

from strongly weathered zones of rocks. On the other hand, deep wells are boreholes with
average length of about 60m and provide groundwatet from fractured zones of rocks. The

* average yield of shallow wells is 2m’/day. On the other hand, the yields of deep wells vary
‘greatly, however, a yield of less than 100m’/day is most common. Aquifers suitable for

shaltow wells do not depend on type of tithology, howeves, aquifers suitable for deep wells
do depend on the type of geology. The types of lithologies suitable for deep wells are,

linmiestone, dolomite, schist, granite, sand & gravel, sandstone, quartzite and gneiss as shown

in Table 2-4.

< Aqusifei Consfanés>

Aquifér constants have a wide range of values even withia the same lithology. However,
these values tend o concentrate within a certain range by lithology type. Therefore, it is

possible (o determing the representative values by lithology type. These representative

values are shown in Table 2-4 and they are the values used for estimation of groundwater

potential.

- < Safe Yietd >

The actual groundwater development potential depends on not only natural groundwater
poténtial but also the method of abstracting groundwater. In order ‘o Obtain the actual
grotindwvater dévelopnient potential, sustainable yields of borcholes have been calcutated by
making a standard model ‘of a deep well and aquifer. This sustainable yield is called a safe

yield becaust it is possible to contimic pumping groundwater at this yield over a long period.

..{2;”,\ -



This safe yield is used to determine the number of borcholes requlred i a gwen area
without adverse effects. These yields are shown by hthology in Table 2-4, '

Tablé 2-4  Characteristics of Mam A mfels and Safe Yield

“Aquifer Lithotogy Rate Permeability | Specific Yield | - Safe Yield B
o (%) - Cccl' (m/day) B -1 _(m’lday) '
Limestone, Doloinite ¥ ! “1.31 05 ] ss0- 630_"-
‘Schist. - : 30 : TN 1 X D DU 002 4D e
-Sand, Gravel . | V. 068 0.05 . 310~ 4?0A
Granite ' 12 0.15 -0.03 T U0-110
Sandstone 4 0.27 - 00 130 - 190
Quartzite 4 0.16 Y T P
Grciss 2 0.06 002 | 30- 40
Shale S22 0.05 002 20- 40
Otheér Rocks -1 0.05 002 20- 40

(3) Current Gmundwa(ér Use

< Number of Existmg Wells > ' ' : '

The number of existing wells is about 10, 000 deep wells and 9 000 shallow wells i in the
whole of Zambia, as shown in Table 2-5. The number of boreholes varies among Provinces.
There are many boreholes in Westcrn Province, Lusaka Province and Southern province.
On the other hand, there are relatively few boreholes in Norihern Province, Northwestern
Province and Luapula Province. However, the number of shallow wells shows little
difference among provinces. The number of shal!ow wells ‘seems to be inversely
proportional to the number of deep wells. :

Tabl¢ 2-5 Number of Exis(ing Wells and Water Supply Rate in Rural Aveas

Province Number of Existing Wells Water Supply Rate in Riiral Area (%)
s ‘Deep Well |Shatlow Wcll Total Deep Well Shallaw Well Total
Lusaka = 3 2 s70 < 400 C 2,970 24 T8 31 -
Copperbelt 870 660 1,530 oe21 7 Y I
Central | 800 | . 620 s ] 16 3 20
Northwestern 170, - 9% o 1L1ko 6 9 14
Weslern - 2,970 1,060 4,030 el 6 87
Southern - 1,520 . - 8B40 2,360 28 4 28
Luaputa 200 1,130 1,330 .5 8 - 13 .
Northern B 211} 1,130 - 1, | 4 5 TR
. Bastern _ 780 2170 ¢ 2.950 S0 8 17
<Tolal> - 10,210 .- 8,960 . 19,170 18 6 24

< Water Snppiy Ratio and Current Groundwater Use in Rural Areas> -

Groundwater is the most impostant water resources for rural areas. Rural water supply
plays the main role in groundwater use in Zambia. The average water suppiy ratio in rural -
areas is 24% throughout the whole of the country. The water supply ratio is proportional to
the number of deep wells and four provinces are lower than the country average. These four
. provinces are Fastern, Norihern, Northwestern and Luapu!a Prownces The average
production of wells in rural areas is 2i°/day for shallow wells and 6m*/day for deep wells
which is approximately the capacily of a typlcal hand pump.

(4) Groundwater Potential

< Definition ofGroundwater Potenlual> S

Groundwater polenhal is defined as rencwable groundwater The renewable groundwater is

the water that is recharged by rainfatl, mﬁltrates into aquifers and runs off from aquifers

every year. Therefore, groundwater potential is obtained by assessing the volume of .
recharge from rainfall. The volume of recharge is assessed by ¢a!culahng the change of

(28) <.




groundwater storage in aquifers and grouridwater runoft into rivers. Groundwater potential
has been estimated based on the results of hydrogeological surveys, groundwater-level
observations, nunierical simulation, surface water analysis and méteorological analysis. The
groundwater potential is shown in Table 2-6. .

© Peried Wwhen groundwater “Period when groundwatei‘
table rises (Dec>Mar) = - * table falls(Mar Dec)
: Rainfall ' . R :
,L J, L ¢ .
‘ © Increaseof < . >
Grodnd\i'atér Stér'a'e e :
Groundw‘atet ¥ Sz r / 5 ‘ ¥ a4 S
Fable Rises | N _;’: Groundwater
Aauifes—y | | oo, 00 CDeeresgof | v o *| Table Falls .
_ . N Grour.d\s*ater Storagc ¥ N7 -
,__*7 Baseflow QI o L Baseﬂow Q2 in
| r _in the Roiny Scason | - o |’“ the anSeason
ToET 17;":" : s :
T[Raraeat

Dee. . - Rainy Season Mar, . DrySeason

Flgure 2-9 Concept of Groundwater Potentml

< Resuit of Groundwater Potentlal Anaiysns> :
Recharge from rainfall is carried out during the rainy season and groundwater storage is
~ maximum in March and April every year, On the other hand, the groundwater stored in
aquifers runs off into rivers dUrmg the dry season and groundwater storage is minimum in
October and November every year. The difference in groundwater storage in rainy ; and dry
‘season is the groundwater potential, 8% of annual rainfall infiltrates into aqu:f‘ers and runs
off into rivers over the whole of Zambia, Therefore the groundwater potential is 8% of the
* annual rainfall; It follows that those provinces which have a greater total of rainfall have
- greater groundwater potential. The values of groundwater potential shown in Tablé 2-6
should be considered the maximum values. lhat can be available for groundwater

development.
Table 2-6 Groundwater Potentlal .
o P Annual Changeof | - Annual Groundwater Polential
Province |- Annual Rainfall Groundwatcr Le\cl - Annual Recharge Total Volume
o : ' (mm) - .| (m) ‘ (%) N (109m f)ear)
. Copperbelt 1231,: : 2.40 . 638 2.6 :
(Central - - T2 b IR _ 2.59 86 1 11
- Nerthwestern - l 173 . 223 SRR N B K
Westesn . . | . . 808 086 .| 8 L 70
S Seuthern . | B 193 94 57
- Luapula . - 1,259 2.23 6.8 i 39
| Nerhém | L3 218 - 1.0 CILs
Dol iBastern oo 960 . 290 92 . 61
<Total> : -~ Co i 210 a 1.7 o514




CHAPTER3 BALANCE BETWEEN WAT ER DEMAND AND SUPPLY

Currmt Water Balance

Zambia’s total surface water potenual inan average year 52, 747 se, or over 237 mllllon
m*/day, and the total potential groundwater abstraction is 1,822 m¥/sec, or over 157 million
m*/day. In a drought year (1 in 10 year return penod) the total surface water potenhal was

estimated as 1,576 m¥/sec (over 136 million m*/day) or about $7% of the potential in an

average year. The provinces with the largest water resource potential are Northern and

North Westemn provmces with a combined total of 1,232 m sec surface water (45% of

national total) and 725 m*/se¢ (40%) gr0undwater FESOUTces.

" Curcent water démands are assessed from both existmg water nghts records and from
analysis undertaken by the Study Tean. The distribution of water rights by district/province
and by main river basin is presented. Actual current water use is estimated from the Study
Team’s mveshgauons Domeslic water use is ¢alculated from census population data and
assumed unit water consumption rates based on DWA and MLGH standards. Industrial use
is assessed based on the CSO Industrial Census and unit consumption rates calcutated from a
questionnaire survey carried out by the Study Team. Agricultural water use is calculated
from existing water rights records ‘and compared to information provided by MAFF To
evaluate the proportion of water tesources actually utilised, the current water use is
compared to the average flow regime for éach of the river sub-basins and the ‘utitisation
percentage’ calculated. The reésults show that, with the exception of the Kafue river,
Zambia’s surface water resources,are .under-utilised and -have significant potenual for
development. A provincial water balance shows that the curreat water demand situation can

be met from avaitable resources in alt pravinces, although the demands in Sou:hem Provmcc '

are significantly higher than in other parts of Zambia.

The national water batance gwen below shows that only a very smal! amount (around 74
* m*fsec or less than 3%} of water resources are currenliy consunied for use as domestic,
“industrial or agricultural water. Of this oonsumptwe use less than 10% is from groundwater
sources, A larger proportion (42%) of surface water is utilised for hydropower generation,
~ but most of Zambia’s surface water flows to other countries un-utitised. There is obvipusly
: conaderable scope for the development of both surface and groundwater resources.

Table 3-1 Current National Water Balanee
Current Sitvation 1995 -

Waler Resourée . Water Use

o Dirought Year: = [ ~ Current Situation

Description A\eragg Year . (lO-:.ear retum penod) TypeofUse | = jn'1993 j

' million 3 mlllmn o ' < |- millien {3 :
| m'/day nv’/seoond m’lday. lseeqnd o mifday. [ !seéogd

Surface Water | - 2373 | 2,747 1362 1,57 12 |
R ......... S ............................................. o0 (?) =
(Groundwaten)| (1574} | (1,822) Ag 32 )60
| Groundwaten| ~ (0.3) |~ "¢y |

Flow (o other | - “
_____________________ e foounies | 2309 2673
. : . _ (Hydropower) | - (99.4) - (1,150) |
< Total > L2373 2,4 136.2 1576) <Tolal> | 3373 | 2947

Note: () shows included voluime in the above volume,

(30) -
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‘increase in domestic and industrial use of 71% from 14 m/sec to 25 m

. Future Situation 2015 (Base Scenario - Agricullural Expansion)

3.2 Future Water Balance

Future water balance is _shd\ﬁn‘ in Table 3-2. Future domestic water demands are cal_éulated
from projected population growth and unit consumption rates. Industrial demands are also

- based on unit consumption rates and ar¢ linked to predicted growth in GDP. Future
“{rrigation demands are evaluated for the proposed development projects of multi-purpose
"dams, irrigation only dams and run of river schemes. - Livestock and fishpond water
 requirements are also assessed and the peak water requirement in the dry season calculated. '
“The current and future demands are summarised by province in the table on the following .

page- for the Base Scenario - Agicultural Expansion in accordance with Zambian
government poticy. From ‘the table it can be. se¢n that water demands will increase

significantly across the country and that the provinces with the lowest potential waler
* resources, namely Lusaka, Copperbelt and Southern Provinces, are also those with the
_highest demands. However, éven with the increased demands outlined above, the future
. water balance on both national and provincial lével show that Zambia’s water resources are

adequate to meet those demands even in a drought year. The main area of concern is

Southera Province where, for the drought year condition, predicted demands exceed the
available surface water resources. These demands can be met, however, from the inflow inlo
- Southern Province from Western and North-western Provinces via the Zambezi and Kafue

rivers.

"The increased demands are summarised in the future national water batance below as an

Ysec over the next

twenty years. For agricultural use, including irrigation, livestock and fishpond demands, an -

" increase of 150% from 60 m*/sec to 150 m*/sec is predicted. However, the total demands of
" around 175 m?!s:ec still représent less than 7% of Zambia's total potential water resources.
~ The major proportion of Zambia’s surface water will continug to flow to other countries,

although increased hydropower generation will utitise sorite of this potential. Developient

~of multipurpose dams and groundwaler boreholé schemes will be able to satisfy the increases
“in'domestic and industrial demands, while run of river irrigation schemes, in conjunction with

the proposed multipurposé and irrigation dams, 'will meet the demands of increased

“agricultural production.

" Table 3-2 Future National Water Balance

- WaterUsg - . -

. Water Resource R |
| oo | Drought Year S | Future Projection
' Description (Average Year (o veay return period) | TypeofUse: | in201s
‘ Coh s millien ] 5, -million |5, o million | =5,
B fsecond | opgay msccond | m/day - m*/second
oo waret | 273 Topa| wsa) sl ERE | 22 | s
i RERTIUA RURTRNSS IARI (Groundwateryl - (0.3) | . {5 . |
(Groundwater) SR CF.222 2 cyApricylural } 130 (] 150
SRR | J(Groundwaten)] - (0.7) -} . (8)
Flowtoother . | . aan'y -
o eoumges | 22| 2
L = - ] SRR : (Hydropower) | (103.7) (1,200}
< Total > 2313 2147 1362 15768 <7Tolal> | 2373 2747

“Note: () shows included volume in the above volume.
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Table 3-3 Water Balance by Provinee

(Base Scenario + Agricultural Expansion) . (Uml 1000 m’lday)
_ Demands | Lusaka ICcﬁn{xI{ Central [NAvesters] W&stem[Soquem] l»apukale}ml Eastern | Zambia
1995 year .

" |Domesti¢ Watet” | ¢ *192 23 "'64 TR 33 = "6'6 ' 3I ! 49 B _51 741
" |industriat Water ] ¢ o798 93] 13 o 6 09 22 N B R T
Sub-Total (BS) | 360 405 _92f 2] - 41] __II)I 39wl L 69 1216
Irrigation 490 803 sedl 43 0], 1,660 85 1% 43] 4580
Livestock I R e ] X N sl 16 129

- |Fishpoinds - - g g4 e -1 ] Y R N Y B b Y %
_ Sub—Total(Ag) o 499) o o) 887 49 oo b uymi7l o189] w08l e3f 4826
TOTAL - . - § - 858 1,206 - 61| - ..sa]l . 7] -189] .. 28s| s} . 32| 6012
; ;1005)“!' RS . " . : L L .. l. . iear e
Domestic Waler L] 1] 8] 3711 80 35 - 5711 4] 9s3
lrduslnalWater . 131 130| 191 .- 8} 12l 29 8 - 18] 13| 369
Lokses B R A | R Y R s N
Sub-Total(PS) S 53 510) - 126 ~40) 85| o126) 48] o sd4] - 88 1,605
- [ Irrigation L2725 1178] - 9961 - -269]  -303] 2304) - 457 o 9n9]| - - as| 7346
fLlivestock” - F . - 7 30F .9 371 .48 q 16|  C25] 0 183
Fishponds ] T K ) S E] I X 814
[ Sub-Total (Agd | = 736] 1,349 10238 -4si| . 364] 2449] - 464] 1008 ~ 399] 8343
JTOTAL - o ] 12670 1,8591 1,249 401] - 419]  2,575) - -s09] 1.092] T as7| v 9938
WSyear - | R ' .
Domestic Water Tq35] 328 110 3| 42 93 40 631 8] tz210
Industria) Water | 190] 1418 24 9. 13 m 6] 17 5] - 447
Losses LT T R HI N I T T
Sub-Tatal (PS) - ed| o ss2% 6] - o47] cocex| o 1as| e S| o) 10| 2ol0
Irigation - |- ©s[ 71,6787 - 996[ - 614] - 604 2,394] “1.235] 14N 173]  9,830]
Livestock” * - | . 8] - 04 - 3} 18] o 4s] - -s0] oo ] sk o] %‘,
Fishponds . .4 1649 - 97} 26| - s80].. . ss9| 276 162} --512] 2,130
Sub-Total{Ag) | - 737] 18511 1024] 875 229 3,003] 1518 1599 w7 1218
TOTAL C1s01] 2433) 1285 0 922] - 791 3078] 1,570 1691 g2l 14193
Surface Water Polentlal: ~  ~  © : ' B Lo e S
{ Average year - | 10,800] 13,0001 33,6007 38,900 20,300| . 5,300] 26 300] : 67,500] : 21,500] 237200
Drought yeéar - 3,700] 6,600} 11,000] 21,500] 16,300] . 1,300] :17,700] 44,800] 13,400] 136,200
[Groundwater} 4,300 - 7,200] 21200] 31300| 19,200] 15700] 10.600]. 31,400] 16.700] 157400
Balance - Average Year - . B L .
1995 year 9,943] 11,704] 32.92%| 383819¢ 20,2391 3481] 26072) 66622 21.3638] 231,158
% Not Utilised -92% e 98%| 100%] 100% 66%]  99% 99% 98%| . 98%
2005 year 9,533 11,041 32,351 . 38,4001 19,881]  2,725] 25,79t] 66,408 23013 227252
9% Not Utilisad 88%%] ~ B6%| 96%] - 99l 98%] - s1%a| 0 98w 939 - 98%| . 96t
2015year- | 9299] 10,567) 32.315] 37,978% 19,509] - 2,122] 24,730] 65.809] 20678 223,007
44 Not Uiilised 86%)  81%]  %6%] - 98%) L 963 409 94%] - 9me| L 6% ‘94°'
Balance - Drought Year .- . . -. -, L _' L Lo an
1995 year 2841 5304] 10321| 21419] 162291  "-619] 19472]  43.922] 13268 130153
2% Not Utilised 77%] 0 80%) . %l 100%] . 100%t . -s2%a] 99%s| - ogta| 999 9%
2005 year |- 2433 - 4741) 9951 231,009] 15881] -1.375] 17191 43,708 12913 126,252
% Not Htilised 66%| - WY 8% 98%| - 9% -115%]  9ma] T 93| o 9e%] 93%
2015 yeor - 2,009 40670 9715 20578] 15,509 -1,978] 16,130] 43,109 12,578] 122,007
%% Not Utitised 59%) 7 63%Y - 88%] . 96%] 954 -165%] 9% 96% 94%. 0%

Notes: 1. Demand sub-totals : PS « Public Supply, Ag - Agrituliure’
2. Groundwater polential is shown for information only « niot mcluded in lhe waler balance.
3. .Deficit in Southein Province in a drought year is supplemented witli infléw from other
provinées (Westem Nonh Western and Copperbel )] P:ovmces P
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