technology as well as irrigated farming technology, and to extend the
results to farmers, it is proposed to establish “Regional Farming
Technology Cenire” in each side of Munyali river. In this cenire,
research and experiment shall be carried out irrigated agriculiure
(optimum cropping pattern, farming practices and water management) under
development of the medium -size dams. In addilion the same activities as
wilth Scenario B-2 will be carried out. Furthermore, results oblained in
the centre shall be transmitled to farmers in lthe area through guidance
and training for AGRITEX extension staff. The activities in RETC will
expand in progress of constructing Kudu Dam irrigation system. The
facility plan for the RFTC is shown in Table 5-4.

{2) Model project

In order for farmers who have no experience of irrigation lo be able
io immediately commence irrigated farming upon completion of Lhe
construction of a large scale irrigalion system, including crop
cultivation as well as water management, it is proposcd that a model
project should be implemented in parallel with construction of irrigalion
facilities so as to educate and train both AGRITEX extension workers and
beneficial farmers by using RII'C as its core. Especially, due atteniion
should be paid for AGRITEX and its staff, because they shall play a very
vital role of an interface between main facililies and farmponds. In this
connection, by utilizing water developed by the two medium -size dams,
training on water management and O & M of facilities shall be extended
not only to farmers but also to AGRITEX extension stalf.

5.3.9 Preliminary Cost Estimate
(1) Condition of cost estimate
The same condition of Scenario I3-2 is being applied.
(2) Project cast
The total project cost at current price is estimated at 2,598.5

million Zimbabwean Dollars and details are shown below (Ilefer to Table 5-5
and 5-6, and Appendix M)
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{(Unit: Z$ million)

Description (At 2010}
1)} Development of the Infrastructure
- Const. and Rehabil. of Road 53.1
- Consi. of Collection/Deposit Point 8.0
- Const. and Rehabil. of Boreholes 1.7
- Consiruction of Community Centre 1.2
Sub - total 64.3
2) Regional Farming Technology Centre 40.0
3) Construction of Medivm - size Dams 52.1
4) Construction of Kudu Dam 430.5
5) Conslruction of Irrigation (Main & On-farm}
- Main Facilities 1,327.6
- On-farm (Communal/Reselilement) 380.4
Sub - total 1,708.0
6) On-FFarm (S5.5.C.F.} 185.0
7) On-Farm {(LL.S.C.F.) 118.0
Total 2,598.5

(2) Operation and mainlenance cost

The annual operation and maintenance cost amounts to 7$ 31.6 Million.
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Table 5-4 PROJECT COMPONENTS FOR REGIONAL PARMING TECHNOLOGY CENTER
IN BACH SCENARIO

Component Scenario B-2  Scenario B-1 Scenario A

1. Research and improvement of rainfed agriculture techrology

Intrduction of drought resistible crop  sorghum  millet O O O
Intrduction ofdrought resistible variety maize, colton Q O O
Intrduction of feed crops and trees - - O
Promotion of Livestock - - O
2. Reinforcement of extension
Reinforcement of extension worker - Fay O
Procurement of Facilities & machinery - H O
Retraining of exiention worker , & FaN O
Training og farmers A A O
1. Regional Farming Technology Center

" 3.1 Building
Site 2 ha Jha 4 ha
Administration office 400n 800 1200m
Guest house for lectures 80’ 120 200nt
Dormitory for trainee 1200t 1800 240nf
Storage seed, fetitizer,chemicat 80ut 1200 160
Garage 1000 200m' 300
Warehouse for machinery & repairshop 250m' 500m' 1000af
Total 10300 1920m' 3100af
3.2 Pilot farm 10 20 30
Rainfed farm (ha) 10 6 1]
Fallow (ha) 1] 6 8
Sprinkler (ha) 0 4 8
Drip {ha} 0 4 8
3.3 Machinery
Bulldozer &t I 2 3
Tractor-traiter 35ps 2 4 8
Disk plough y 4 8
Disk hatiow 2 4 8
Pick-uo truck 1t k) 4 8
Microbus 0 1 1
3.4 Glher
Labosatory equipment l Lot iLot 1 Lot
Audio-Visual Equipment . i Lot i Lot { Lot
Agri-machine & workshop equipment - 1 Lot 1 Lot
Metcorological observation equipment 1 Lot 1Lot 1 Lot
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Table 55 Tnitial Investment in Each Target Year

{Unit: 7¢ Millicn)

Scenario B-2 B-1 A
Ezlqnmé Stage ) | I I ) It i 7 I 1 Iﬂ—
Target Year "z | Lo | o | s | a0 i
_1- Regicnal Farming Technology Center
" Fatn Center {Sanyali) . ea] 68| 62| 10| o8 62| 10| o
- Sub center (utange) | e8| s 62| 1o] 68 6.2 70| .0
| Subrtotal - —l 6l 16| w2u| xo| 36| 12a] wmo| o
m;—uﬁ"&tmim Service Pn;ram I T Vi:t - - B o Wﬁﬁ-_— - nﬁf—-
3. Developeent of Mosketing Systen 1 T 1
~ Road Developrent ” T | s - s34 s3h B )
" _ Collectica/Degosit. Polrt Y Y . so| 8o T se
- Sitotal ) Teal sa| - ea| ea] - -] e
. Farvers' Organizatfon Support Pmé,ram I - - T - o I
5. Farwers' Participation N T B R A A -
6. finforceoret of Agricultural Crodting TS - - B
7 frel Tefrastrocture bovelogoeat | B T T
T petebilitotion/Cnstrocton of Welts | Y1 Y - il w1y - - 1.7
'~ Comeunity Center (Heting Room) 2 I T EE: - - 1.2
- Sub-total | as 2.9 T 2al 2ef - | e
;i;rlgatim [evelopment 1 T T T
8-1. Hosium D o R ) o
- fom corpanent S| swa] ea NN S
 _ Irrlgation Facilities B I B 85 N B Y Y
- Sulr-total - 1 - - ao| ws| - | - | wr| =1
8-2. Ko [an ] 1T T
~ Do conporent T T T T T R wes| ws
- Maln & On-Farn (Conrunal /Resettievent) A R R R . ~ | ase| vso
- On-farn (S.5.C.F.) I R R I I IR BRFITYY IRTPY
~ on-fam (L.S.C.F.) - - TV T el wo
- Sub-total - - - TITTTT] T s | 2ams |
83, Total T - 1 aol are| - | - |emonz| 202
9. Lend Reclamstion/Soil Consecvatlca [ s 1 ws| ms S IR R I
10. Karageoont, 0 & M of Project Pelities | - | - - P Y R R -
11.Crénd Total 23.0 .91 WM8j WA 1.9 12.4] 2,58.2| 2,5%8.5
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Table 5-6

Sursary of Initial Investment (2010)

(Unit: Z$§ Hiillion)

Project Component Scenario B-2 Scenario B-1 Scenario A
I. Hegwnal Farning ‘l‘echnology Center B
- Main Center (Saat) | 63 |  13.0 20.0
 Sub-center (Mutange)  F 68 | 1o | w0
© - Sub-total 3.6 %0 50.0
-év-:é;é;ltural ExtensmrrSei!::;ce _;;o—gram _ #- - —-
3. Develo;‘m-ent of H;;l;t;tmg System R I -
o fload Development I 53!l 7 77753? o 7-“-"—‘;&—_—
Aik:;’,-'o‘lul-;;tlanfﬂeposlt P01nt___“ 8.0 o 8.0 _8_.0
- sub-totet ] e 6l 61.4
;im“F.;;;J;rﬁs' Urganizati;)nmSup;;r-i;—Program . - - ” - T
5. Farers' Participation | N
b. Re;nforceuent_c;f Agn::;t‘.;ral Credtmg T - N -
7. Rural ]nl‘rash;cture DeveT;;:;t T I -
Viiijl;;hahllltatmnIConsl.ruction of Rells |1 fﬁr.;iiii 777777”717.}) ‘ _ ____17—
- Co;m:;f:;_(};;;: (Meating Reom) ------ 1.2 - Ali 7? 1.2
o —‘ Sub——t—o_t;i_._________“ B 757.;3“‘ ) ) 2.9 2.9
8. Irrlga_tmn Developmentﬂn N N
8-1. Medium Dsms ) o
- Dam componentm“ o - 8‘3.;—‘_ 1 197 lﬁﬁii
- Irvigation facilities - 8s | 36
S Sub-total I 97 9 o 52_7- —————
82 Kuduloo |\t 1
- pamcemponeat | - | - aws
© Kain & On-Farm {Conmunal/Resettiesent) | - | - 1,708.0
- on-farm (5.5.C.F.) B Y 118.0
N - 185.0
- Sub-total - . 2,441.5
8-3. Total R e T PR T
9. Land Reclomation/Seil Conservation | 300.8 6.6 | -
10. Han—;\;;mnt __(l"ﬁ-. M of Project I-‘;::Tlﬁities#*: —___:= T "_: _____ -
11.Grand Total 318.7 4.8 2.598.5
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CHAPTER 6

IMPLEMENTATION PROGRAMME






CHIAPTER 6 IMPLEMENTATION PROGRAMME
6.1 tmplementing Organization
6.1.1 Coordinating Body

Since the specific feature of the masicr plan is, generally, to
cover various components, AGRITEX could not solely handle all the
components including implementation, management, and O & M. In the scope
of irrigation development, AGRITEX and DWD will play a vital rele. On the
other hand, construction and rehabilitation of wells, rural road
improvement and construction of cominunity centre will be under DDIF of
MLGRUD, bridge construction shall be under Ministry of Fransport and
Energy, and regional farming technology centre be under Minisiry of
Public Construction and National Ilouses {(See Table 6-1). It is,
therefore, planned lo establish a project coordinating committee at three
levels of the government, namely, Project Executive Commiltee (P.E.C.),
Project Coordinating Comunittee (P.C.C.) and Project Working Committee (P.W.
C.). With the directive and guidance of these coordinating committees,
AGRITEX shall be in charge of supervising progress of project
implementation. Table 6-2 indicates composition of these commitices and

their respective responsibilities are as follows:

Project Executive Commiltee {(I>.1.C.)

- to formulate a basic policy on project implementation and to provide
directives to the project coordinating commitlee.

to resolve policy issues

Project Coordinating Committee (’.15.C.)

- to coordinate project activities and to approve annual working plan
with budget allocation.

- 1o manage progress of projecl implementlation and to report the
result to P.E.C.
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Project Working Commiitee (P>.W.C.)

- to perform the current annual working progranumne.

- {o prepare the successive annual working program with budget
estimation and submit it to P.C.C.

to monitor progress of project implementation and o report the
result as well as problems/issues to I'.C.C.

6.1.2 Pxeculing Agency

Under the P.E.C., AGRITEX shall appoint a project director and shall
become the direet executing body of the project. The project director
will act as secretary of P.E.C. as well as a chairman of P.C.C. Under the
project director, AGRITEX shall appoinl a project manager, who will be
chairman of P.W.C., and supervise respective rvole of agency allocated by

the project component as shown in Table 6-1.
6.2 Implementation Schedule

In order to compare three scenario al same level, implementing
schedule up to yecar 2010 was prepared. This schedule includes the
required period for feasibility study and detailed design. Construction

period varies from two yecars lo 13 years al longest (See Figures 6-1 to
6-3).

§.3 Organization for Project O & M
6.3.1 Responsible Agency

Basically, ithe implementing agency will be continucusly in charge of
operation and maintenance of facilities, excepl the following component:
{a) Regional Farming Techneology Centre {Min. of Public Construction and
National Houses to AGRITEX): {(b) Land Reclamation and Soil Conservation
(AGRITEX to farmers group): {¢) Farm ditch and on-farm facilities (AGRITEX
to fariners group).
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6.3.2 0 & M for Irrigation System

Role of farmers group especially in the communal and resetilement
land is quile important in management, O & M of irrigation facilities and
dominate sustainability of the project. Therefore, il is a prerequisite
to jointly operate and maintain the irrigation facilities with farmers

organization.
(1) Medium-size dams

At this stage, eight medium-size dams have been identified, out of
which irrigable command area is ranging from 4 ha to 105 ha. In order to
properly carry out waler management and O & M of irrigalion facililies,
it is planned to establish water user group in each dams. However, three
dams of D2 and D3 (Nyarupakwe) and D4 (Nyamachene} will be joinily
managed by one water user group, because they are located very closely and
have very small sizes of irrigation command area with 1lha, 4ha and 8 ha,
respectively. In the Study Area, since the 1968's, Ngondoma irrigation
scheme with irrigable area of 44 ha has been operated, and attaiming good
performance with guidance of AGRITEX extension staff. Therefore,
management of Lthe proposed waler user group shall follow the same syslem

of Ngondoma scheme.
(2) Kudu Dam (Scenario A)

[n the Kudu Dam irrigation system, il is planned to basically
provide a night storage for terminal irrigation arca of 100 ha. In the
olther medium - size dam schemes, AGRITEX has enough experience lo supply
waler from a night storage to on-farm in the communal and resctilement
lands. In view of that, it is planned lo establish a waler user group for
each night storage organized by 100 farmer benefliciaries. lach waler
user group is responsible for water management as well as O & M of
facilities and collection of water charges after the night storage with
assistance of AGRITEX.

furthermore, to make consistent water managementl in the entire
irrigation system easier, it is planned to cstablish a waler user

association in each secondary canal organized by waler user groups.
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Waler management and O & M of main irrigation facilities are joinlly

operated by the water user associations, DWD and AGRITEX.

- 152 -



000 00 000

|

o0 00 O O O

000
|

O

C
O
<
C
Q
O
e
&

OO0 00 O O O

JaumMn wIey
(357S5Y T, XZLINOY)AIeT0T59usy
(357SSY S,XILIMDY) D JSUIEY

XELIEDY
g

(3STSSY §,XILIHDY) D JeLaed
pachme-tid
a4g

(uoT38I8d00]
§,SSREQ/XELINIY UITM) *D JsuIes
{uoT3eIed00)
$,S5%HaT YITH) XILIEDV

*3°gtc

*3'gd
0201102 /8WD
A3zsuz ¥
a108582) "UTH
*3'gd

fzessaoay o8 —

¥oI
YOI
XELIdDY

X3LI¥ay
ok

X31IHoY
{51140V
ud

XSLIEdY

UOTIONIZSUCS
o17GRE 3O TUTK

itaa
3°a'Q
0201100/8WS

A3zsuy 3
220458d] CUTH
*3qtd

Y O7JBUI0S

|-2 OTJBUSDS

quaucduoy) 29afuog Ag uorszruedlp W R O 'UCTINISXT 108[03g pUE OTJBUIDG UsoM38q

2-8 07JBUS0S

TOTAETIUERI0 K ¥ 0 AOUSBY AUTINOSXF

‘fzessaveN O

338" -

*3°3°8°§ -

AUWATI 2SI/ TEUNDLOY -
£37TTXRg wIes-u0 (€)
Teups) TRISLET/89B03§ SUETN (2)
puog ButaeTndsy/uteN/ued (1)

uRg npnE TN

A317ToRS wWIRI-UQ (€)

TEUR) TeI93E7/eBRI03S UIIN (2)
A37TTo0Rs utRN/wed (L)

sSwEg STTS-UNTPSR |

quswdeTaAd UOTIRRETIIT *

UOTIBAISSLO] TT0S
JuoTABUETISY PRV °

gepay

K
A

I

Z93Usn AjTUnMOn %7

TTaY JO TTTRBUSY/ISUOD £71

3utog UOTHOITTON/3TSOERL 271

(eATX TaBAUNY) SFPISE (2)
PROY ToARIN PUB RusweARd (L)
uasndeTaas] PEVY |
IN3oNIzSeI LI

auaueduo) 2099[03d

uoTeTsY |-g 8Tqel

Tl
I

-1563-



1.

Table b-2 Coordinating Body for Project Implementation

Hember

Project Executive Committee (P.E.C.)

Permanent Secretary, Ministry of Agriculture (MOA) as Chairman

Permanent Secretary, Ministry of Land and Hater Resources

Permanent Secretary. Hinistry of Local Gevernment, Rural
and Urban Development

Permanent 3ecretary, Ministry of Transport and Energy

Permanent Secretary, Ministry of Environment and Tourism (MET)

Permanent Secretary, Ministry of Public Construction and
National Houses

Permanent Secretary, Ministry of Finance

Commissioner, National Economic Planning Commission

Covernor, Mashonaland West Province

Governor, Midland Province

Director of AGRITEX as Secretary

Project Coordinating Committee (P.C.C.)

Director of AGRITEX as Chairman

Director, Dept. of Water Development {DHD)

Director, Dept. of Research & Specialist Services (DR3SS)
Director, Dept. of Veterinary Services (DVS)

Director, Dept. of Planning under MLGRUD

Director, Dept. of Natural Environment (DNE)

Direcltor, Depi. of National Parks and Wild Life Management
{DNPHLM)

General Manager, Agricultural Financing Corporation (AFC)
General Hanager, Grain Marketing Board (GMB)

General Manager, Zimbabwe Cotton Company {(COTTOCO)
District Administrator, Kadoma

District Administrator, Gokwe North

District Administrator, Gokwe South

District Administrator, Kwekwe

Project Manager of AGRITEX as Secretary

Project Working Committee (P.W.C.)

Project Manager of AGRITEX as Chairman

Chiefs of Provincial DWD

Chiefs of Provincial DHASS

Chiefs of Provincial DVS

Chiefs of Provincial DNE

Chiefs of Provincial DNPKLM

Chiefs of District Development Fund {DDF)
Representatives of MET

Representatives of GHB and COTTOLO

Representatives of Large Scale Commercial Farm. ICA
Representatives of Small Scale Commercial Farms' ICA
Representatives of CGMB and COTTOCO

Chief of Regional Farming Technology Center (R.F.T.C.)

Note: (O Participate --  MNot Participate
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CIHHAPTER 7 ENVIRONMENTAYL MANAGEMENT PLAN
7.1 Intreoduction

Although considerable progress has been made since independence in
1980 to improve agricultural production and incomes within the communal
farming areas, only a small proportion of those farmers living in the
higher rainfall regions to the north and cast of the country have
benefited most. In seasons of normal rainfall, the three novthern
provinces of Mashonaland Central, East and West, with only about one - third
of the small scale farming population, contribute 55-656% of the toial
maize sold to the GMB by the small farm sector. The share from Lhese
three provinces rises to over 95% in years of drought. The majorily of
small scale communal and resettlement farmers in the drier southern and
western parts of the country are vulnerable to recurrent droughtis and
food shortapes, and fail to produce surpluses even during years of
average rainfall. Ilence the need for irrigation development in order lo
reduce their dependence on rainfed agriculture and hence dependence on

government food reliel programmes.

The construction of a dam and associated irrigation development,
especially a large project on the scale envisaged for the Lower Munyati
basin, have considerable environmental implications, some of which can
have health and other consequences on the communities living in the
vicinity. It is for this reason that therc is growing concern
internationally about the construction of large reservoirs. Evidence has
shown that these adverse impacts freguently oulweigh the benefits,
especially for the local communities whose lives are disrupted by the
project. Of particular concern is the likely increase in waler-borne and
waler - related parasitic discases such as malaria, schistosomniasis and
diarrhoea following the creation of the water reservoir and irrigation
canals. Some of these health hazards are aggravated by borrow pits left
behind after the extraction of earth and quarry malerials used in the
construction of the dam, access roads and irrigalion works. Olher
problems may arise from the reduction in floods that would otherwise
reduce snail and mosquito colonization through their periodic flashing

effect, and by the accumulation of silt and aqualic weeds on the edges of
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the reservoir and within the irrigation canals and night storage dams
which encourage vector colonizalion at sites of frequent human - water
contact (e.g. places for bathing, laundry or watering livestock). Other
adverse impacts occur on the biophysical environment around and

downstream of the projecls.

These environmental coneerns need to be recognized and accounted for
in the planning and implementation of the Lower Munyatt irrigalion
development project. The government of Zimbabwe has made it clear that
while it secks to achieve sustainable development, concerns about the
prolection of the natural environment should not be used Lo stifle
investment that would benefit people wilthin the communal areas. The
proposed Munyati basin irrigation development will be the first such
project in the counlry in which the principal benefliciaries will be small
scale farmeors. lence the recent evolution of an environmental impact
assessment (E1A) policy is welcome. The policy provides a framework thal
can enable thie environmental and socio-economic costs and benefits to be
properly accounted for, negative impacts avoided or mitigated, and that

potential benefits are optimized.

Dam construction and irrigation development in the l.ower Munyati
River basin will need lo recognize the close connection between
development, environment and health, especially as it has impacts on
semi-literate rural communities. TFor instance, malaria and
schistosomiasis are the lwo mosl important parasitic discases in the
couniry and arve vanked second and third respectively after AIDS in terms
of public health importance. Surveys in other rural communities in
Zimbabwe have shown thal illiteracy increases vulnerabilily to water -borne
and water - related diseases. [t has been found that whereas a majorily of
the rural population are knowledgeable about the symploms or clinical
manifestalions of such diseases as schistosomiasis and malaria, only a
small proportion understand the causes of these discases, and hence the

appropriale measures they should take to prevent them.

Another important issue arising from dam construction and irrigalion
development is the displacement of people from the impeundment area and
possibly from within the irrigation command area. [t is the Zimbabwean

government’s policy to have a protective zone around any large reservoir
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in order to safeguard its immediale catchmenl area from cultivation aad
the resullant soil erosion and siltalion, and to prevent and conirol waler
pollution and other activities thal might threaten its ccology. This
zone is designated a recreational park under the Department of National
Parks and Wild Life Management (DNPWI.M). As a general rule, when
deciding on the extent of this buffer zone, the DNPWLM considers the
nature of the catchment in the vicinity of the reservoir that will ensure
the best environmental protection. Where Lhere are no clearly defined
watersheds, the department considers that a zone approximaltely two
kilometres from the edge of the water to be adequate. Tinal boundaries
for the recrcational park are gazetted after agreement with the respective
rural district council and the Ministry of Local Government, Rural and

Urban Development.

This report serves as a preliminary impact assessment which sceks lo
identify lhe environimental comsequences of irrigation development in the
Lower Munyati River basin under Scenarioc A, and to indicate ways lo avoid
or minimize negative impacts. Most of these issues will require detailed
environmental impact study and the formulation of appropriate miligaling

measures during the implementation and operalional stages of the project.

7.2 Population and resettlement

7.2.1 Displacemeni and Relocation

The preseni distribution of population is significant for the
planning and implementation of the project, firstly with respect to the
displacement of people from the Munyati River basin in and around the
proposed dam, and sccondly in the downstream area in relation {o the

siling of irrigation works.

The right bank of the Munyati River down to Sanyali Communal Land
falls within the Muzvezve I Resettlement Scheme. None of the villages in
the resettloment scheme will need to be relocated to make way for either
the dam or the recreational park. The nearest village lo the dam will be
Village 16 which is some 5 km east of the anticipated reservoir water

line.
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It is on the left bank of the Munyati River in Zhombe Communal Land,
Kwekwe District, that people will be displaced. The final number to be
relocated will depend, nol only on the number of families al present
living within the flood basin, bul alse on the extent of the buffer zone

that will be declared around the dam.

It was estimated from field observations that some G600 families will
be displaced from the {lood basin, most of them from the valleys of the
Koronika and Mangwarangwara Rivers (left bank tribularies of the Munyati
River), plus an unknown number from within the bulfer zone. In all,
taking inlo account the criteria used by the DNPWLM oullined above, it
was cstimated that the Tinal total to be displaced will be approximately
1000 families.

Discussions with the villagers, their political and traditional
leaders, within the flood basin showed that they have known for several
years that they are going to be displaced when construction of the dam
starts. Several meetings had apparently been held in the area as far
back as 199! to discuss the project. The people consuited were in favour
of relocation. The terrain within the valleys of the two main
tributaries of the Munyati River is very broken with steep slopes and
shallow stony soils. ‘T'he respondents said that they had been scitled in
these valleys by the government in the carly 1960s when they were moved
from Masvingo and Matabeleland Provinces. They therefore see relocation
following the construction of the dam as a means of acquiring more and

betler arable land glsewhere.

The problem al present is that, while they have known about Lhe
project since aboul 1991, the apparvent lack of visible progress has
created some uncerlainty within the community. In the meantime, there has
developed an understandable reluctance to improve their social well - being
(e.g. invesling in better housing), or to conlinue with community
projecls such as the improvement of local schools. The sites of two
primary schools (Samambwa and Mangwarangwara), one secondary school, a
" clintc and a small business centre, all at Samambwa, will be completely
flooded.

It is recommended that all the displaced families who so wish should
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be resettied within the irrvigation command area so that they can benefit
from the waler. The left bank ol the Munyati River (i.e. Gokwe South
District) will not be able to accommodate any significant number as much
of the communal land on this side is already allocated. The best
prospects for accommodating these displaced families seem lo occur on the
right bank within Muzvezve | Rescttlement Scheme. This will involve a
coertain amount of re-organization and re-allocation of both arable and
grazing lands belween the existing villagers and the incoming seltlers.
Wilh the anticipated intensification of agriculture under irrigation, it
should be possible to effect some reduction in the land allocations for
both crop cultivation and grazing and lo increase the density of
population without negalively affecting the lives of Lhe people or pulting

additional pressures on the environment.

The re- planning Muzvezve | Resettlement Scheme lo accommodate some
of Lhe displaced Tamilies will require further detailed studies {both
technical and environmental) during the feasibility stages of the project.
Further, the resettlement of thoese families will require close co-
" ordinaiion between Lthe offices of the respective distriel and provincial
administrators for KXwekwe and the Midlands (where they will be coming
from) and those for Kadoma and Mashonaland West (where they will be moving
lo).

The siling of primary and some secondary canals, nighl storage dams
and other irrigation works is also going to displace some families wilhin
the command area. The actual numbers that will be affected will only be
known when the feasibility sludies are carried out and the precise
locations of these works are determined. It is possible that in some
cases only the homesteads will need to be relocated; in other cases some
families may lose all or part of their arable lands. Again, provision
will have Lo be made for these families to be accommodated within the

irrigation areca.

Additional land outside the irrigation command area will also bhe
required to accommodate those displaced families thal choose nol lo
engage in irrigation. This could be within either Muzvezve I or Il
Resetilement Schemes or further away. Consideration must be given to

resellle such families as communilies to enable them to maintain their
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social networks.
7.2.2 Compensalion

Financial and administrative procedures already coxist for the
payment of compensation when households within communal and resettlement
arcas are displaced in order te make way for development projects. The
relevant ministry or government departmeni who are the projeclt proponent
(in this case the DNPWLM for the Kudu Dam and AGRITEX for irrigation
development), in conjunchion with the Minisiry of Local Govermment, Rural
and Urban Development, invite valuation officers from the Minisiry of
Public Construction and National Housing to evaluate all immovable
property and improvements belonging te the families that are going to be
displaced. The amoun! of compensation i1s determined at current market
values, DLmmovable assels Tor which compensation will be payable include
dwellings, {ruit trees, as well as business premises at Sammambwa service
cenire. The field surveys and valuation of immovable properiy will need
to be carried out as part of the feasibility studies. The social and
economic disruption of relocation could be minimized through the
‘ provision of some assistance towards the costs of consiruction malerials,

land preparation al their new homes, elc.
7.2.3 Cultural and Historical Siles

Two sites were idenlified as bhaving cultural and historical
significance for the people who will be displaced by the dam. The first
is the Mabura guano cave, 2 ki southwest of the sile of the dam wall in
Mabura Ward, Zhombe Communal Land. This site, which is of cultural
significance to the people under Chief Samambwa, will not be flooded.
But consideration should be given to ifts inclusion within the protective
buffer zone avound the reservoir, and appropriale arrangements made with
the DNPWLM to allow continued access to the sile for the local people.
Inclusion within a protected recreational park would provide security
against ils desecration in the future. The other site of cultural
significance that was mentioned by the local traditional leaders is the
grave of the late Chief Samambwa. This is located at the homestead of
his younger son, who is also acling c¢hief in the arvea, 300 m from Samambwa

School across the Koronika River. (The substantive Chief Samambwa lives
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further away to the south of Empress Mine).
7.3 Environmental Health Issues

Several health issues are likely to emerge during both the
implementation and operational stages of the project, and lhese require
appropriate mitligatory measures if their impacts are to be aveided eor

minimized,
7.3.1 Water-borne and Water-related Discases

The Blair Rescarch Laboratory within the Ministry of Health and
Child Welfare has established that the 900 metre contour line in the north
of the country marks the altitudinal limits for perennial malaria,
although this limit may shift upwards depending on local environmental and
climatic conditions. There is therefore a high risk of malaria becoming
widespread in the avea around the proposed Kudu Dam whose Full Supply
Level will be at 960 melres as well as within the irrigalion command arca
downstream of the reservoir. The dam site lies just south of Gokwe South
District, a confirmed malaria area. During 1994, over 30000 clinteal
cases of malavia were reported at rural health centres within the proposed
irrigation commmand area from lhe dam site downsircam to Copper Queen and
Sachuru {Table 7-1). However, it should be emphasized that the actual
numbers of confirmed malaria cases are generally much lower than the

clinical cases that are reporled for trealment at the health centres.

As the project is located within a confirmed malaria area,
appropriate prophylaxis should be given to the incoming construction

workers since they are unlikely to have prior immunity.

The prevalence of schistosomiasis al present is relatively low,
presumably because most of the rivers become completely dry for long
periods each year, thereby denying the vector snails ol a suitable
habitat. Other common water - borne diseascs in the area are diarrhoea and
dysentery, scabies and related skin ailmenis. These diseases are
associated with either inadequate or unsafe domestic water supplies, a

connmon problem at the preseni.
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It will therelore be important to ensure Lhal the incrcase in
surface water all-ycar round both within the reservoir and in the
irrigation works does not worsen the incidence of these water - borne and
waler - related discases. Current malaria control programmes such as the
spraying of homesteads and vector mosquito breeding sites by the
envirenmental health staff of the respective districls will need to be
extended. The monitoring of vector snails for schistosomiasis which has
apparently been phased out will also need lo be resuscitated. ishing
within the reservoir can be expected lo become a major activity for the
local inhabitants, whether legally or illegally. Experience from other
large dams in Zimbabwe shows that illegal Mshing usually occurs al night
when there is a higher risk of being bitten by vector mosquilces. People
will also come into conlact with the water when they arve giving waler lo
their livestock, bathing or laundering. 1In all cases, such conlacts are

likely to result in an increase in water - borne and walter - related diseascs.

_ Although water from Kudu Dam will primarily be for irrigation, the
development of recreational {acilities will bring a certain amount of
residential and commercial development arcund ils shores, as well as
motorized boating. The effluent disposed from these houses or holels and
oils spilled from boal engines could also have adverse effects on the
health of the irrigators downstream, cspecially as the mode of water
conveyance will be gravity flow through open irrigation canals and

furrows.
7.3.2 Use of Agrochemicals

The Munyati River basin is already well established as one of the
leading colton growing areas in the country, especially by small scale
farmers in the communal and resettlement areas. Collon requires
considerable use of agrochemicals, unlike other crops that are currently
grown by small scale farmers. 'This familiarity with agrochemicals will
be advantageous in Lhe development of irrigation in the area because the
people are alveady reasonably knowledgeable about the health hazards
arising from improper use, storage and disposal of the chemicals. At the
same Ltime, all-year crop cultivation under irrigation will entail
tncreased exposure to, and hence increased risk from, these agrochemicals.

There is also the danger that some chemicals may find their way into the
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irrigation canals, with the attendant risks lo downstream users, livestock,

aquatic life and to the waler quality.

Apart from increased cducational programmes by extension slaff,
there will be a need for regular moritoring of the toxic levels in both
rivers and irrigation canals, as well as in domestlic water supplies (both
boreholes and shallow wells). Training is particularly important so that
farmers are not largely dependent for information on pesticide sales
representatives or traders who have little or ne technical knowledge
aboul their safe use and whose primary moltive is to boostl sales by

emphasizing their benefits over risks.

7.3.3 Domestic Water Supplies and Health

Al present, a large number of houscholds in the avea face severe
problems in oblaining safe water for domeslic purposes. This may be a
contributing factor for the large numbers of diarrhoea cases handled at
the local health cenires ecach year. With the construction of irrigation
canals, it will be tempting to them to collect canal water for domestic
uses such as laundry and bathing rather than have to itravel several
kilometres Lo the nearest functional boreholes. There is a widespread
misconception among illiterate communities that if the water is flowing,
it musl be safe to use. Ii will therefore be necessary to increase the
aumber of, as well as access to, deep borgholes in the area and to
improve on currenl borehole maintenance programmes so that people do not

have to resorl to unsafe waler as is Lhe case at present,

7.3.4 Sexually Transmilted Discases

During the construction and implementation stage, which is going to
be prolonged, an unknown but large number of nen - local workers will be
brought into the area by the project contractors. Most of these will be
males living in construciion camps withoul their wives and families for
extended periods of time. The establishment of these construction camps
in the area, especially under Scenario A, can be expecled to inerease the
incidence of sexually transmitied diseases, including IV infeclion,
among Lhe local communities. [t can also be expected thal there will be

addilional pressure oxerted on the local heallh services.
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7.4 Woody Vegetation Clearance

At present the study area is well wooded, unlike other communal
areas in Zimbabwe. This is mainly because of the fact that the area has
been scttled only since the late 1950s. Irrigation development will
obviously entail the clearance of a large proportion of this woody
vegelation, for land preparation or for the construction of access roads
within the command area. It will be necessary to design a managemenl plan
in order Lo preserve as much of this vegelalion as possible from
unnecessary deslruction. Another reason for keeping vegetation clearance
lo the necessary minimum is that secondary regrowth in the area is usually
in the form of dense Jesse secrub and bush which becomes almost
impenetrable during the wet season. The Jesse serub is not only less
valuable economically than the original tree species, butl il also

overshadows the growth of grass for livestock grazing.

At the same time, the Mudzongwe and Ungwe State Forests which fall
within the irrigation command arvea as well as the Mafungabusi Forest to

the west must continue to be protected.

In conirast, it is recommended that as much as possible of the woody
vegelation within the flood basin should be cleared before flooding of
the basin, firstly in order to minimize problems arising from increased
nutrient levels and cuirophication, secondly to ensure that submerged tree
stumps do nol impair navigation by fishing and recreational boats, and

thirdly to remove potential breeding siles for mosquiloes.
7.5 Monitoring of Mining Activities

Two of the three categories of mining operalions, namely large mines
and small scale mines, fall under the jurisdiction of the Ministry of
Mines and are under the supervision of the local Mining Commissioner.
Strict regulations are provided for the operations of these mines,
including the storage of chemicals (e.g. cyanide} and the disposal of
wastes. ‘The main threat, if any, would come from illegal gold panners
who operate along the Munyati River and its tributaries, parlicularly in

the form of siltalion as they do nol use chemicals for extraciing the

- 168 -



gold. Ilowever, DWD is of the view that, given the size of the dam, the
amount of siltation that will occur from gold panning will be so
insignificant that it can be accommodated within the reservoir's “dead”
water. Overall therefore, current gold mining aclivities in the area are
unlikely to pose significanl environmental problems for the project.
However, it will still be necessary to monilor both siltation levels (lrom
mining as well as soil erosion in the calchment area) and water quality

upstream as well as whon it leaves the irrigation area.

Although gold panning may be said to have minimal effects of the
reservoir, its impacts should also be assessed from an aesthetical
perspective, especially for tourism and recreational development.
Conflicts may also arise between the farmers and the panners over use of
the water in the canals and the righl of access to the river across

irrigated lands.
7.6 Soil Deterioration

As veported earlicr, over 80% of the land 1s relatively free of soil
orosion. llowever, there are olher impacls on the soil that will need
consideration in the planning and implementation of the project, notably
problems of salinization, leaching and waterlogging. These problems
frequently cause irrigated soils lo deteriorate, resulting in loss of
productivity which in turn calls for even greater use of agrochemicals.
Waterlogging can be controlled by aveiding over -irrigation and by
providing adequalte drainage. Some pockels within the project areca appear
to have sodic soils, and these could quickly become saline under
irrigation. Furthermore, during the initial land development, it will be
necessary to ensure that land preparation methods and equipment used do
not damage the soil (e.g. through compaction by heavy machinery) or

accelerate erosion along access roads, earth works, elc.

7.7 Terms of Reference for Detailod EIA within Feasibility Studies for
Agricultural Development

Several significant impacts were identified in the preceding
paragraphs. The project in its entirety (Scenario A) entails the
consiruction of a large reservoir, the conversion {rom rainfed to all -

year round irrigation farming of up to 35,000 ha of land and, during the
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implementation stage, the displacement and resctilement of at least 1,000
families. Clearly, the projecl falls within the prescribed category in
terms of the Environmental Impact Assessment Policy issued by the Minisiry
of Environment and Tovrism (MET) in July 1994, A full and delailed EIA
will need to be conducted concurrently with the feasibility studies and
in close liaison with the enginecering, financial and other aspects of the
project (See Table 7-2).

Subject to the approval of the TOR by the MET, the detailed EIA
study will seek to:

identify, predict and assess the potential sources of impacis in
terms of the material inpuls, activities and outpuls arising from
the dovelopment of irrigation in the area under Lhe two proposed
options, Scenario A and Scenavio B-1;

- idenlify any negalive socio-cultural and biophysical impacts
arising from ihe project;

- identify the nalure, magnitude and significance of the impacts on
the socio-cultural and biophysical environment, taking into
account both direct and indireclt, negative and positive, immediate
and longer term, impacls;

- recommend appropriate and cost-effective measures to mitigate
and/or manage the identified negative impacis during the
implementation stages and alter;

- suggest how the positive impacts could be enhanced or maximized;

- identify and recommend feasible and cost-effective measures for
cvaluating and monitoring the environmental impacts both during
the implemenlation stages and after;

- recommend an appropriate medium to long term environmental
management plan.

Procedures for impact assessment ave provided in the said EIA Policy
document. When government approval is granted for the feasibility
studies Lo commence, Lhe following aclivities pertaining to the
environmental management plan will be undertaken concurrently and in close

linison with engineering, financial and other project planning works.

The firsl step will be the preparation and submission of a project
prospectus to Lthe Ministry of Environment and Tourism. The prospectus is

a short documenl lormally advising the Minister that a prescribed
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activity is being considered for possible implementation. The prospectus
will provide a basic descriplion of the project, including proposed
environmental management tmeasures, and will indicale the slatlus of the
feasibility studies. The prospectus will also include draft terms of
reference {TOR) for the EIA study (given below).

Secondly, the TOR will then be discussed and agreed upon with MET
and AGRITEX and scoping, if deemed nccessary, will be underlaken. "The
agreed TOR will specify the issues thal the EIA must investigale and

report upon, together with any other relevant maltters.

Thirdly, a multi-disciplinary leam will then be commissioned Lo
conduct the BIA, produce a report and submit il for review and approval by
MET. ‘The final EIA report will thereafter form an integral part of the

project documentalion arising from the feasibilily studies.

The EIA, involving detailed field surveys, will include in its study
the following ilems or issues that have been raised in this preliminarvy

cnvironmental management plan:

identify and gquantify more precisoly the tolal number of
houscholds that will be displaced by the project, including those
to be displaced by the construction of irrigation works,
regulating rescrvoirs, night storage dams, access roads and other
infrastructure.

- identify, in conjunction with AGRYITEX and other relevant
authorilies, possible arcas for the resettlement of the displaced
households, both within the irrigation command arca (for those
who want to become irrigators) and oulside.

- identify the range and compile an inventory of immovabhle assets
and improvements owned by households that will be displaced and
estimate the amount of compensation lo be required, including
business premises, health lacilitics and schools.

- consult with the local inhabitanls on ways of protecting the
Mabura Cave and other places of cultural or historical
significance and on procedures for ihe exhumation and reburial of
the remains of the late Chiel Samambwa.

- in consullation with the enginecring and other project planners,
identily arcas and estimate the numbers of people thal will be at
risk of water-horne or waler-related diseases due to the siling
of the irrigation works and recommend appropriale mitigatory
measures.,
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- identify and evaluate methods which are currently used by the
farmers in the arca for the disposal of agrochemicals.

- in conjunction with other project planners, estimate the
guaniilies and variety of agrochemicals that are likely to be
used in irrigation agriculiure and evaluate the most appropriaie
methods for their use, storage and disposal.

- identify the areas and numbers of houscholds where safe water
supplies will neced to be developed in order to ensure that the
inhabitanls do not resort to using unsafe irrigation water.

- identify the areas of woodland that will be lost through the
development of the project, the amourt of such losl vegetation as
a propovtion of the curreni woodland arvea, and the plant species
thal will be lost and their significance for biodiversity.

- invesligale the current uses of woodland resources in communal and
resclilement areas and how the loss of Lhese resources will
affect the inhabitants of the area.

investigate the current uses of the Mudzongwe, Ungwe and
Malungabusi State Forests by the local communities and the likely
implications on these protected forests resulting from the
vegelation clearance in the medium -to- long term.

- identify all sites of small-scale mining activities within the
project area, assess their current impacts on waler guality, and
consider the likely impacts of gold panning on the project.

- identify current areas of current serious soil crosion and conirol
measures, identify and recommend appropriate management practices
that will minimize soil deterioralion during the construction
phase {e¢.g. al conslruclion of access roads, land preparation,
eie) and afller.
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Table 7-1 Cases of Water-Born/Water-Related Disease Reported

(1) Kadoma

Year/Honth Diarrhoea Dysentery Malaria Bilharzia  Scabies_ Skin Disease

1993/Dec. 323 63 399 58 57 308
. 1994/ Jan. 135 230 662 56 93 346
Feb. 263 31 Sh9 56 48 187
Mar. 200 11 1,181 56 58 289
Apr. 186 38 987 57 39 215
May 261 51 543 36 11 304
June 221 35 826 55 24 173
July 311 38 1,070 it 3 209
Aug. 115 23 286 37 36 272
Sep. 236 3 266 58 30 159
Oct. 455 s 474 59 13 180
Nov. 548 91 163 83 78 195
Year's Total 3,494 136 7,706 658 551 2,897

Note: For each month, between } and 4 of the 12 health centres in the

district did not submit their monthly statistical relurns.

{?) Gokwe Nortk and South District

Year/Month Diarrhoea Dysentery Malaria Bilharzia Scabies  Skin Disease

1994
Jan. - Dec. 2,984 1,514 23,863 1,592 1,183 3,591
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Table 7-2 Checklist on Significant Environeental Inpact
Poltential Significant Environecrtal Trpoct Scenarko
Environncntal Inpack R A
(en Lhe proposed project te teplesented, doos the Following coour?) A B-1 B-2
1. SOCIAL ENVIFDRMENT
l L} mc_i_«;i:.;an;mic !w_,fs,,, T _iml;lanmd residmllal u—sf:!.tl_;r_:"r_st T v Y e
The groject slgnificantly affects 2. Invo!untary rev-ltlm:nt Ty R N
secio-econanic activitles 1n and 3 Sut.slantlal chang_es in way of llfe B ) Y 1 !”‘ rrrrr N‘ '
aroue] the project silte, such as 1. [bnflict .:wr{, l.‘Cl:l'lmlU(S or people S Ty ' ¥
daily homan ife, coanmle activitles, | 5. fugact o rative gopt S ' R
Lrahsparbation, cormanily, lostitullon, 6. Pop.llallm increv.e T YOy '
and custom practices, 1. Draqlic (,Imge in ;n[ulatlm (m-positicn o AR R I
8 ﬂ-.‘snges in lascs c-l‘ econanic actlvit;es ' l' '{ N -
‘) Ul‘mpatimal th.;:\fe and lo&f, cvf _}c-b opf(-rlunlty l N e N N N ;
lD [mre.:me ln inmm dnsmritlrs Ty 'f ) X
ey S B —

1.2 lieailh and SanltarJ Issues
The project significantly affects

Lygienc In and around the peoject area
or induces water related discases,

1. 3 Oultural Assebs Tssues

Sorc historkeally, culturally, acthetic-
ally or sclentifically fegmrtant assels
ray be located in the praject sike

I]. {}\a.-\ges in exis.ting instltutlons ard rw;l.(ms

1. Imtrascd use of agro-chwicals
2 Oulteeak ot cn-lcmic dl-Ta-‘;P,S

Spreadxng of {E!dmle Cdlseases
vhist,crsm.!as s, nalarla, onchocerissis, elt“phanliasls etc )

Iy A:mw}atim of reslchal loxlcnly of agrochamltals

5 lncrease in done-shc and olher humn uastes

2 Damge lo aps[h:tlc sib:s and
] ImpedLn nt of nnin,g resources e:ploitatlon

2. NATLP.AL ENY ERONMENT

2 I Bno!cg[cal and Ecolrgical Issies

Somc habilats for rare species oF
ecologlcally fragile areas are
tocated in the graject or surrounding

alfeas.

2.2 5011 and Laod Resources
The project significantly iaduces
land devastation, soll erosien, soil
contamination, ele.

2.3 fiydrotogy, Mo and Mater Quabity
The gralect significantly affect

hydrolegical regine of river, lake
and swanp, grondwaler hydrology and

alr or vater poliukion.

2.5 Sensilhe and Prescrilosd Area
The project sipnificantly locludes
sensitive ond prescrited area.

1. G:anges in veget:alion )

2. ngalh'e Ingact on Iqxx!,anl of indlgmms l'auna arri flc-ra
{extinction of decrease in s;tciesl

3 Dvgradatwn o mystm with laio!(‘glc(ﬂ dwersity

. h &olireralion of exotic andfor hazardm s;a:(‘ies

5. Destevetion of wel and and [eatiand )

6 Encrmd\mnt lnto lro;-lcal rain fo sts and uildla'-is
'l Deslmctim or degradal[m nl' mngmve l‘oresls h
8 l'\vgrada'lim of coral ceef T

SOH eroslonr
2 Soil sallnllatlon e
3. Degradstion of sobl fectility
i Soil cmt.amlnallm Ly agmdsmlcals and olln:rs

. Devaslatlm d‘ hlnterland

'i Grou:\vl sutsidonce

1. I'.‘hange In s-.uf ;r;;iér_lagﬁo!}gy
2. U\a.nges in g,m.n]uater lnydmlngy
3. Inndation and l‘lo-:-l

¥ Scdiecntation o
5 Hlverl(dd(‘gladallm Comm

6 Imp:dsm—nl ol' inland nav{galim o

? ‘aler contarination and deLent\raUm ot‘ uatcr quality o
8. Naler mtrq:hica!{m

9 ‘S)lt ua!.z\r intrusion

iﬂ Dnmges in ttnp:‘ralure of vater o

. Air polluticn N

1. Hathat of fauna and l'lora Ilsla] ln CHE
2. H;lland de<igr.ata] in Rdmar (‘mwentim T

J H.;\lm.al pa.rk and presewed forest
N Meatobe pref-ermi undor the other relevant dosestlo lau ete,

) N
...... o s
s e
Y Ty
s e
RO Bt ey
= R R
] e - S
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..... N R
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OVERALL EVALUATIOH

The trojecl has sigrificant polealial cuvinemaenlol tefacls which reuuire further study through
defailed FIA 1L Jalls withia the Q' s definition of lreseribod activibies,

Hote: K: Yes, N: Mo, U: Urkown
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CHAPTER 8 PROJECT EVALUATION AND PRIORITIZATION

8.1 Basic Policies of Project Evaluation

8.1.1 Objectives of Project Kvaluation

The major objective of Lhe project evaluation for this masler plan
is to comprehensively evaluate the following three alternative
development scenarios in terms of economie, financial, engineering,
organizational, social and environmental points of view, thereby

prioritizing these scenarios:

a) long-term development plan with Kudu Dam up fo 2010;
b) medium -term developmenl plan with medium size dams up to 2005; and

¢) short - term development plan without any irrigation scheme up to 2000

In order to evaluate these scenarios with consistency, the same
target year 2010 of Scenario A, has been applied to the other two

scenarios.

8.1.2 Method of Project Evaluation

(1) Economic aspect

The economic evaluation judges economic viabilily of the project in
terms of its conlribution to the whole national economy as well as the
regional economy. In this connection, the economic viabilily of each
scenario shall be measured by EIRR (Jconomic Iaternal Rate of Return) and
annual value added in terms of economic prices (Refer to APPENDIX L-1(1)).

{2) Financial aspect

The financial viabilily shall be evaluated in term of FIRR
(Financial Internal Rate of Relurn) caleulated by the project cost and
benefit valued ai linancial prices (domestic market prices}. In addition,
farm economic surplus through farm budget analysis for model farms was
carried out as a case sludy (Refer to APPENDIX L-1(1)).



(3) Knginecring aspect

Since a certain scenario includes a large -size dam and medium - size
dams, and syphon crossing Munyati river, the engineering aspect shall be
qualitatively evaluated in considering the degree of difficulty in Lthese

construction works.
{(4) Management aspecl

Similar with the engineering aspecl, this aspect shall be
gualitatively judged considering the degree of difficuliy in management

and O & M of each project.
(6} Social aspect

This aspecl shall be measured in terms of poverty alleviation and
relief of the weak, sclecting average incremental amount of crop income

per farm and social internal rate of veturn {SIRR) as a index.

It is often the ecase that the income group that shall be benefited
from the project is neglecied in the project evaluation. As a resuli, in
some cases, the project for a lower income group is not adopted simply
because EIRR of the project is lower than the opportunity cost of capital.
In order to solve this problem in this master plan, the social
evaluation with SIRR (Social Internal Rate of Return) shall be introduced
for the purpose of incorporaling the income distribution function of the

project into Lthe project evaluation.

SIRRKR is ene ol the internal rate of return which comes from
multiplicalion of the cconomic price by SBI (Social Benefit Index). SBI
is an indicator which illustrates hiow many times of the project beneflit
is valued as much as thal for the average beneficiaries of the whole
cconomy {Refer to APPENDIX 1.-2).

{(6) Environmental aspect

Qul of several environmental concerns in this Study, involuntary

relocation of people from reservoir, decrease in woody vegelation and
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water - horn disease have been selecled for qualilative judgement.

§.1.3 Conditions for Project Evaluation

The following paramelers are adopted as conditions for Lhe project

cvaluation.

(1) Project life

The project life for the evaluation is 58 yoars including the
construction period as well as study period starting from the feasibilily
one, in accordance with Lhe longest durable years of irrigation facilities

among all the project componenis in the three scenarios.
{2) Without projecl case

Usually, it is expected that the present agricultural productivity
would increase as a result of improvement in farming technology and
produclivily, the increase in the Study Area is considered trivial and

the present agricultural condition can be regarded as the without case.
(3) Cut-off rate (opporiunily cost of capital)

Generally, it is rather difficult to precisely work out an
opportunity cost of capital to be used in cconomic analysis, and il is
said that a range between 8 and 10 percent is reasonably applicable to
agricultural projects in developing countries. A irial calculation on the
basis of the current situation of prevailing inlerest rales in Zimbabwe,
was carried out. In Zimbabwe, the inflation rate in 1994 rcecorded 20.0%
in spite of the introduction of the monetary siabilization schemes under
the economic siructural adjusiment program. As a rvesult, al present, the
prime rate of the Reserve Bank of Zimbabwe {(RBZ) stands at 29.5%.
Therelore, the real interest rate of 9.5% (the prime rate of RBZ of 29.6%
minus the current inflation rate of 20.0%) could be referred as the cut-
off rate of the project evaluation to comparce with the opportunity cost
of capital.
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{4) Currency and exchange rale

The currency for the project evaluation shall be based on Zimbabwe
dollar (%$), and the exchange rate to converl Lhe foreign currency to
local currency shall be US$! = 7/$8.3871, as of Lthe end of January, 199%.

(5) Sunk cost

The sunk cost relaied to each Scenario shall not be taken into the

project cosl estimate.
{6) Prices and conversion flaclors

The financial prices in all the related projecl cosls and benefits
shall be expressed in the price level as of the end of January, 1995.
The conversion facters {rom [linancial prices to economic gnes are

estimated by applying the following conversion factors {(Refer to APPENDIX
L-1(2)):

Item Conversion

Factors  Calculation Basis
Standard ¢.851 Trade Statislics
Consumgption 0.816 Trade Stalistics
Transportation (‘I'ruck) 0.680 World Bank Estimale
Transporiation (Railroad) 0.730 World Bank Estimale
Bnergy 0.620 World Baok Estimale
Shadow Wage Rate 0.500 World Bank Estimate

Regarding the economic prices of internationally - traded agriculiural
producls such as colton, maize and wheat, they are estimated by the
international! border prices at Durban in South Africa. As for the
economic prices of agricullural inpuls such as seeds, chemicals and
fertilizers, they are calculated by the multiplication of the financial
prices by tho estimated conversion factors such as sced of 0.677, and
chemical and fertilizer of 0.650. The details of these conversion factors
are given in APPENDIX L (Tables L-1 to L.-10).
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8.2 Projest Cests

The project costs for cach scenario arve composed ol inilial
investment, operation and maintenance, and replacement costs. The
conversion factors from financial costs to economic cosls are shown below
{Sce Table [,-10 of APPENDIX L.).

Cost Item Scenavio 13-2 Scenario B-1  Scenario A
[nitial Investment 0.740 0.749 0.781
Operation & Maintenance 0.760 0.760 0.760
Replacement 0.874 0.874 0.874

8.2.1 Initial Investmeni Cost

"Phe initial investment cost is composed of (a) direct project cost,
(b) administrative and engineering cost and (c¢) contingencies. 'FT'he
financial and cconemic prices of the initial invesimenl cosis in each
scenario are swinmarized as follows (See Table L-11 of APPENDIX [):
(Unitl: 1,000 Z§)

Scenario Financial Prices Feonomic Prices
B-2 378,700 280,095
B-1 474,800 355,531
A 2,598,500 2,027,783

These inilial investment costs shall be disbursed from 1996 to 2010,
and the yearly disbursement schedule of each scenario is as per Tables 8-
1 to 8-3.

8.2.2 Operation and Maintenance Cost
The operation and maintenance cost includes (a) salary and wages,
(b) fuel, ({(c)spare parts and materials and (d) other general expenses.

The financial and economic prices of the operation and maintenance cosi
are summarized as follows (Table Li-11 of APPENDIX 1.):
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{Unit: 1,000 7% )
Eeconomic Prices
6,340
7,893
24,003

Scenario Financial Prices
B-2 8,363
B-1 10,399
A 31,628

8.2.3 Replacement Cost

The replacement cost for various eguipment is calculated as {ollows

taking 10- year durabilily into consideration.

(Unit: 1,000 Z$)

Scenario I'inancial Prices
B-2 18,500
B-1 23,866
A 25,950

8.3 Project Benefit

8.3.1 Definition of Project Benefit

Economic Prices

16,519
20,854
22,679

The quantifiable benefits generated by each scenario includes:

{a) Crop product increase benefit by the introduction of irrigated

agriculture; (b) Crop product increase benefit by the improvement of

rainfed agriculture; {¢) Road improvement benefit; (d) Industrial water

increase benefit; {e) Domestic waler inercase benefit by rehabilitation

and construction of borcholes; and {(f) Livestock increase benefit or

decrease negative benefit by land use conversion.

The relationship between project benelits and project components in

each scenario is summarized below,

(1)
(2)
3
(1)
(5)
(6)

Scenario

Benefit A
Agriculture (Irrigated) O
Agriculture (Rainfed) O
Road lLinprovement O
Industrial Water O
Domeslic Waler O
Livestock Increase
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8.3.2 Agricultural Benefit
{1) General concept

The agricultural benefit accrued from the project is divided into:
(a) the agricultural benefil arising (rom not only inercase in cropping
intensity by introduction of irrigated agriculture through the
construction of Kudu dam and medium size dams, bul also increase in crop
yiclds through more dosage of high yielding variety, fertilizers and
chemicals; (b) the agricultural benefit arising from improved rainfed
farming technology o be researched, experimented and extended to farmers
by the regional farming technology cenire. In both cases, agricultural
benefit is basically computed as an incremental net production value of
crop cultivation between without and with project cases. The net
produclion value of crop can be obtained by deducting production cost from
gross production valuc of respective crop which is result of multiplying

yield and price of each crop.
(2) Irrigation areas

[n scenario A, it is projecled that 160 ha of the communal area
prior to completion of Kudu Dam, and 14,700 ha (inclusive of 160 ha by the
medium dams) of the communal and resettlement areas, 5,900 ha of the
small - scale commercial areas and 4,400 ha of the large-scale commercial
areas, lotally 25,000 ha, will be irrigated by the construction of Kudu
PDam. Meanwhile, in scenario B-1, il is projected thal only 331 ha of the
communa!l areas will be irrigated by the conslruction of medium size dawms.
lu these areas, cropping intensity will be drastically increase lo 162.5%
- 175% by the introduction of irrigation agriculture. In addition lo
this, the yicld of each crop will be also drastically improved, thereby

increasing the net production value per unit area.
(3) Non Irrigation areas

In the proposed regional farming technology cenlre, cvery effort
shatl be carried out to research, experiment and extend improved

technology for rainfed farming. By the said aclivities, it is expecled

existing rainfed farmers will be able to aliain the crop production level
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without drought damages. Newly increased farmers will atlain the same
produclion level as with the present farmers’ in this moment. i is
assumed that it would take 20 years for about 14,000 existing farms wilh
total cultivated area of 81,940 ha to realize the production level
without any drought damage Lhrough contribution made by RITC and AGRITEX
exlension staff, and 10 years for ecach new farm to aitain the respeclive
targel.

{4) Tolal agricultural benefit

The total incremental net production value with and without projeet
case as the agricultural benefit can be worked out as follows {Sec Table
1:-12 of APPENDIX 1.):

{Unit: 1,000Z%)

Without  Scenario B-2 Scenario B-1 Scenario A
Project  With Pj. Incr’t With Pj. Iner’t With Pj. Iner't

Comm./JRest. 71,331 134,588 63,257 135,909 64,578 179,326 107,995

S.85.C.F.*Y 13,612 0 0 0 0 72,099 58,487
1.5.C.IF.*f 0 0 0 0 ¢ 60,083 60,083
Total 84,943 134,588 63,2567 135,909 64,578 311,508 226,565

Note: *!' No relation in scenavios B-2 and B-1
8.3.3 Road Improvement Benefit

In the study area, improvement and consiruction of road arc
projected for the purpose Lo improve access to the market and the
enhancement of living standard, and all the scenario include to improve
244 kin of exisling roads and to construet 35km of new roads. The road
improvement benefits can be estimated by the savings of VOC (Vehicle
Operation Cost). In general, the saving amount of VQOC shall be calculated
by the formula below.

TVOC = AU x 365 (days) X L. x VAC

Where,
TVOC = Anmmual Saving Amount of Vehicle Operation Cost  {Z$)
ADT = Average Daily Traffic (unit/day)
L = Total Lengihh of Road Improvement (lan)
VOC = Saving of Vechicle Operalion Cost per Unit {Z$/km/unit)
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VOC is composed of the savings in [ixed cost {depreciation elc) and
in variable cost (fuel ete). The road improved benefit can be estimated
at %$710,000 in financial prices and 7Z§483,000 in economic ones (Table I.-
14 of APPENDIX 1.).

8.3.4 Industrial/Urban Water Bencfit
In scenario A, the construction of Kudu dam cnables to supply the
urban and industrial water of 60 MCM annually. In general, the benefil is

estimated by the following lormula.

IW = wp X a

Where,
IW = Industrial Water Benelit (Z4$)
WP = Willingness to Pay for the Industrial Water Benefit in the
Industrial Sector (#%/m3 )
a = Amouni of Water Supplicd (ni)

The water value of the industrial water estimated by the
construction cost of Kudu Dam is %$0.144/cu.m. The Based on this water
value, the willingness lo pay for the industrial waler benefit in the
industrial sector is estimated at %$0.2/cu.m. Accordingly, the
industrial water benefit in Scenario A is calculated at Z$12,000,000 in

financial terms and Z$10,424 000 in cconomic lerims.

8.3.5 Domestic Water Benefil

In all the scenarios, the rehabilitalion of 60 borcholes and
construction of 43 boreholes are projected in the study area to enhance
the living environment of the communal and resectlloment farmers. In
general, in the same manner as the industrial waler benefit, the domestic

water benefit is calculated by the following formula.

DW = WP X B
Where, .
PW = Domestic Water Benefit (Z%)
W = Willingness to Pay for the PDomestic Water (4§ /cum)
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8 = Amount of Dormestic Water Supplied  (cu.m)

The amount of domestic water additionally supplied by rehabilitation

and construction of borcholes is as follows.

(43 units 1 G0 units) X 2 m¥%hour X 24 hours X 364day
1,804,560m?

Accordingly, assuming the willingness (o pay lor the domestic water
a3 same as the water value of the industrial water at Z230.144 , the
domestic water benefit in each scenario is calculated at Z$260,000 in

financial terms and Z$221,000 in cconomic terms.
8.3.6 Livestock Benefit

In scenario A, as a result of the conversion of presently cullivated
land (about 24,000 ha) to grazing land under the introduction of large-
scale irrigation farming, the sales of livestock products will drastically
increase. More concretely, the cultivated land will be converted to
grazing land [rom 2005 to 20180 for 6 years, and, in 2010, the livestock
benefit is estimalted at Z$13,052,000 in financial terms and Z$11,107,000

in econonic terms.

On the other hand, in scenaric BB-1 and scenario B-2, as a resull of
the conversion of grazing land to cultivated land under the enlargement of
rainfed farming, the sales of livestock products will gradually decrease.
More concretely, grazing land will be converled to farming land from
1999 to 2010 for 12 years, and, in 2010, the negalive livestock benefit
is estimated at Z§7,308,000 in financial terms and Z$6,219,000 in
economic lerms in scenario 3-1, and, in 2010, the decrease in livestock
benefit is estimated al Z3$7,668,000 in financial terms and #%4%6,525,000 in

cconomic terms in scenario B-2.
8.4 Individual Evaluation

In the individual evaluation, relation between evaluation indices

and their ranking are simply explained in the following:
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Rank A: Best or Iighest in Positive Factor and/or Least or lowest
in Negative Factor of evaluation indices;

- Rank B: Medium in Both Positive and/or Negalive Factors; and

- Rank C: Worst or Lowest in Positive Factor and/or Most or lighest
in Negative FFaclor

8.4.1 Kconomic Aspect

(1) Beconomic Internal Rate of Return

Kconomic internal rate of return (BIRR) is a discount rate at which
the present worth value of the cconomic benefil is same as thal of the
cconomic cost. The resuli of the calculation of EIRR is summarized below,
and cost - benefit streams which are the calculation basis of EIRR are as
per Tables 8-4 to §-6.

Scenario BIRR (% Rank
B-2 7.5 B
B-1 6.9 C
A 8.3 A

In addition to the said EIRR, net cconomic presentl value (NIEPV) are
also calculated by applying a discount rate of 8% which is approximately
same as the lowest level of Lhe opportunity cost of capital. The resuit
is shown in the following, indicating the NEPV per one farm in the

coammunal and resectilement arcas is 731,699

Scenario NEPV {%$ 1,000)
B-2 - 14,481
B-1 -60,511
A 44,413

In the calculation of the project cost for the BEIRR and NEPV, a
certain extent of risk is taken into consideralion due to the inferior
preciseness in the existing topographical map wilth conlour intervals of
20 meters, and then Scenario A is heavily affected by the risk

consideration because of its huge size of investment cost.
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(2) Economic value added

Annual value added at full stage of Lho project in each scenario is

calculated and summarized below;

(Unit: 4% million)

Scenario B-2  Scenario B-1 Scenario A

Output (net)
- Agricullure (Crop) 63.3 64.6 226.6
- Domestic Waler {Wells) 0.2 0.2 0.2
- Industrial Water - - 10.4
- Road 0.5 0.6 0.5
- Divestock -6.5 -6.2 i1.1

Sub - total 57.5 59.1 248.8
Input
- Initial Investment 6.2 8.9 57.9
- 0 & M Cost 6.3 7.9 24.0
- Sub - lotal 12.7 16.8 81.9
Value Added 44 .8 42.3 166.9

Rank B C A

{3) Sensitivity Analysis

Since EIRR is based on various paramelers, in case of the
feasibility study, the sensitivity analysis should be carefully examined
to verify negative impacts by various uncertainty of paramelers in terms
of (a) decrease in benefit, (b) increasec in cost, (¢) delay in benefil

accrual and {(d) delay in construclion.
8.4.2 Financial Aspecl
(1) Financial internal rate of return (FIRR}
Applying similar procedure with EIRR calculation, a FIRR was
compuled on the basis of ithe project cost including price escalation

valued in financial prices. The result is as follows:

Scenario FIRR (%) Rank

B-2 -10.1 C
3-1 -8.3 i3
A 3.5 A



(2) Farm budget analysis (case study)

Assuming the standard farm budget models in both irrigation areas
and rainfed areas, il is examined that how much farm economic surplus will

be increased by the introduction of the project in both areas.

1) Basic conditions for the standard farm model

In irrigated areas of scenario A and DB-1, the standard rainfled
farming area of 4 ha is transformed into the standard irvigaled farming
arca of 1 ha. In improved rainfed aveas of all the scenarios, the
standard rainfed farming area of 4 ha remains unchanged. The basie
conditions for the cropping pattern and the production cost are assumed

to be same as the economic evalualion.

2) Ifarm economic surplus

Based on the above - mentioned basic conditions for the standard farm
budget models, the farm disposal income will increase by 7432,776.4
(109.9%) in irrigated areas, and it is Z§550.9 (33.2%) in rainfed arcas.
Although farming area per farm in the irrigated area become one- fourth,
farm disposal income will be greally improved by increase in both
cropping intensity and crop yield (Refer to Table 1.-17 of APPENDIX 1.).
When considering necessary burden for payment of O & M cost and averagce
family cash expenditure derived from the 1991 rural family income and
expendilure survey in terms of 1995 prices, the farm cconomic surplus

in these model farms are worked cut in the following:
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Tarm Economie Surplus in Standard Farm Model

Without Project With Project

{Rainfed) Rainfed Arca Irrigated Area
1. Farm Size (ha) 4 4 1
2. Disposal Income (Z$) 2,627.0 3,077.9 5,303.4
3. Cash Expenditure (Z%) 2,278.0 2,278.0 2,218.0
4. O/M Cost Payment (78)
- Scenario B-2 - 372.0 -
- Seenario B-1 - 379.3 6,035.5*
- Scenario A - 133.3 1,467.0
5. Farm Economic Surplus (Z8§)
- Scenario B-2 249.0 427.9 -
- Seenario B-1 249.¢ 120.6 (-)3,010.1
- Scenario A 249.0 666.0 1,558.4

(* In Scenario B-1!, benecficial arcas of mediumn-size dams are quite
small in comparison to their development cost because of limitation
in both topography and river discharge, O & M cost per ha or per
beneficial Tarmer should, therefore, become considerably high.)

Judging from the above resulls, the farm sizes of I ha for irrigated
farm and minimum 4 ha for rainfed farmn set in the development framework
of cach Scenario, are considercd justifiable withoul imposing recovery of
the initial investment to heneficial farmers, excepl those beneficial
farmer of irrigation development in Scenario B-1. However, it is a
prerequisite to promole and operate the project so as to altain the
mediun - and long-term development targei set forth in each land holding
system, when the capilal recovery will e imposed to heneficial farmers

in future.

8.4.3 Wngincering Aspecl

In accordance with contenis of construction works, difficully {o

implement such works is qualitalively judged and ranked in the following:

Scenario Difficulty Rank
I3-2 low A
B-1 medium B
A high C
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8.4.4 Organizational Aspect

In the similar manner as wilh the engineering aspecet, three
scenarvios were judged and ranked taking inlo consideration difficully in

management and O & M of the project as shown below:

Scenario Difficulty Rank
B-2 low A
B-1 medium B
A high : C

8.4.5 Social Aspect

(1) Income distribution in Zimbabwean economy

The income disparity between smallholder farmers and commercial
farmers is considerably large in the agricullure sector of the Zimbabwean
cconomy. According to the World Development Reporl {World Bank) in 1994,
while in Zimbabwe the lowest 20% income group cccupies only 4% of the
whole cconomy, the highoest 20% income group occupics 62.3%, indicating the
large income disparity. Under this situation, in case of the project
evaluation, it is more important to examine who is benefited by the

project than to calculated only EIRR.

(2} Crop income per farm

Expected crop income per farm in the communal and resettlement arveas

is calculated by applying financial prices:

Unit Scenario B -2 Scenario 13-1 Scenario A
No. of Farms no. 22,477 22,4717 23,477
Return from Crop
- Whole Area 1,0004% 11,492 13,544 121,844
- Return per farm Z$/farm 511 603 5,190
0 & M Cost Burden Z%/farm 268 342 1,001
Crop Income per farm  Z$/farm 243 261 4,189

Rank C B A
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(3) SIRR {Social Internal Rate of Return)

SIRR is a discoun! rate at which Lhe present worth value of the
project benefit cqualizes with that of the project cost which are
caleulated in terms of social prices taken into consideralion a shadow
woight in the respective income group. As for the number of houscholds
by income group and the average household income in Zimbabwe, quotation
was made to “Income Consumption and Expenditure Survey” published by CS0
(Centiral Statical Office) and the result of the interview survey lo
farmers made by the Study Team. According to the data, SBI (social
benefit Index) was worked out at 1.26 and 1.51 for Scenario A and
Seenarios B-1 and B -2, respectlively, which means thal the value for the
beneficiaries in the Study Area is estimated at 1.26 and 1.51 limes as
much as that for the average income group in the agricultural sector of
Zimbabwe (Delails of the social analysis is presented in APPENDIX L,-2).

By using the social prices, SIRR for each scenarvio is compuled as follows:

Seenario SIRR (%) Rank
B-2 11.0 A
B-1 9.5 C
A 10.4 B

In similar way as the previous ilem “8.4.1 Economic Evaluation”, net
social present value {NSPV) arc also calculated by applying a discounl
rate of 8% which is approximately same as the lowest level of the
opporiunily cost of capital. The result indicates that Scenario A could

bring about the maximum social beneflit for the poor in the Study Arca.

8.4.6 Environmenlal Aspect

As significant eavironmental impact through implementation of the
project, {a) fear for outbreak of waler-born diseases, (b) displacement of
peaple from the veservoir, and (c¢) decrease of woody vegelation, were
sclected for qualitative analysis. "The results of the analysis ave

summarized below:
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(a) (b) (c)

Fear lor Displaced Acrcage of
Scenario Qutbreak ~ Rank  People Rank Woady Vegel. Rank
B-2 low A small A decrease {(large) C
B-1 medium B medium B decrease (fair) B
A high C large C increase A

8.5 Comprehensive Evaluation

in order to comgprehensively evaluale the basic agricultural
development plans (Master Plan) in ecach development scenario from economic,
financial, engincering, organizational, social and enﬁronmenla]
viewpoints, the respoctlive evaluation index and ils ranking are

summarized in Table 8-7. Table 8-7 indicated Lhe following cvaluation:
(1) Scenario 3-2

In this scenario, the rank-A is given to five indices, in
enginecering, organizational and environmental aspecls as well as SIRR. In
addition, the scenario has the rank-B in two indices and the rand -C in
three indices. Judging from these ranking, the scenario could possess
similar significance with Scenario A, magnilude of economic, financial
and social impact for smallholder farmers is rather small in compavison Lo
Scenario A. ‘Therefore, Scenario B-2 is evaluated as medium ranking among
the three scenarios. IPurthermore, it is necessary to keep in mind that
this Scenario would play an imporlant role for improvement of the rainfed
farming lechnology of those farmers who could nol enjoy any bencfit

arising [rom the proposed water resource development.
(2) Scenario B-1

The scenario I3-1 has no rank- A, bul the rank-B in seven indices and
the rank-C in three indices. BEspecially, out of live indices having
numerical value, three indices are ranked as C. This is because the
proposed medium - size dams would nol contribute to irrigation development
in comparison of required cost and expecled benefil, due to lopography
and available river discharge at the point where these dams locale.
Iiventually, Scenario B-1 is given with the lowest ranking among the three

SCenarios.
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(3) Scenario A

In this scenario A, the fact thal the scenario obtains the rank- A in
all indices having numerical value except for SIRR, indicates that
economic, financial and social impact for the smallholders is bigger than
the other two scenarvios. Therefore, Scenario A is cvaluated as the
highest ranking, taking into consideration the Zimbabwean governmental
policy which aims bottom up of smallholder farmers. However, the rank-C
is given in four indices having qualilative aspecl, consisting of two
indices in the engineering and the management aspects and two indices in
the environmental aspect, because not only AGRITEX who will be a direct
implementing body of the project, bui also smallholder farmers in the
communal and resettlement land ave facing lack of experience and know - how
on a large scale irrigation development, and such large scale water
resource and irrigation developmeni project will have high possibility to
bring aboul various ecnvironmental issues like involuntary relocation of
people and waler - borne diseases. And hence, Scenario A should have
highest number of items and issues to be solved in fulure among three

scenarios.
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Table 8-4 Rconomic Internal Rale of Return (BIRR)

Scenario: B-2
(Unit: Z$1, 000)

roject Project Cosl Project] Netf  Presenl Worth Value
avestrentD & M Cost Total ' _ DbR= 007 D.R.= 0. 08

Year CoslReplacen’ 1 Beneflit)  Benefill Pj CostPi Benefitl  Pj Costlj Benefil
1, 068 ( 1,0 & -1, 068 903 { 989 {

2 1, 068 ) 1, 068 a -1,068 933 { q16 (i

3 38,534 {4 38533 aq -3853 31,454 & 30,993 {!

4 38,534 381 38,919 -4 -38.924 29691 -A 28.60 -4
9 f...32804 253 HJ3E J000 -35,038 2,100 ol a0 oo

B 16, 808 2914 19724 L83 17, 83% 13, 143 1, 26} 12, 429 1. 197

1 16, 808 3200 20, 11 3550 -16.947 12,520 221% 1,734 2,070

8 16, 80§ 3,670 20,489 ho28l  -14,991 119224 3211 11,067 2, 081

9 16, 808 4,051 20,864 7,800 13,0600 11,319 4,249 10,4 3. 004
0] 16808 4,438 20,2466 10,389 -10,859 10, 800 5, 280 9, 841 4,811
1 16, 30§ 4,818 21,62 13,159  -8.4671 10, 274 6. 9,274 5 644
§2 16, 808 5199 22000 16,121 N, 88( 9,711 1. 8. 739 G, 40¢
13 16, 808 5979 22,3810 19, 23(’;&« -3, 113 9, 250 1 8, 237 7, 087
14 16. 80§ 590 22,768 22 409 8, 830 e 7,759 7, 5%

I I . 16,809 . . 630 23 14&% 25220 2010 830 91 T200 1953
16 Q 6, 10 6,0 28 B33 22, 013 2, 148 9, 1, 851 828
11 { 6, 340 6,406  31.23% 24,893 2, 007] 9, 1,714 8 441
18 (] 6. 340 6.0 318 27,434 1, 8763 9, 1, 581 8, 459
19 0 6, 340 Gy 36016 29,674 1, 753 9, 1, 469 8, M
I R [ 6, M0 37,958 3161 1, 638 9, 1,360 8 143
21 Q 6, M0 6,30 39,697 33,359 1.531 9, 1, 259 7, 885
22 g 6, 340 6.3U% 4L 35,404 1,13 9, 1. 166 1, 67¢
23 (] 6. 340 6.0 42,6100 36, 210 1,337 8. 1, 0801 7, 257
24 { G, 310 6.0 43,784 37, 444 1, 250 8 1, 001 6. 0%
- T I 0. 2589 22804 4378y 20924 4212 80 3,334 6,393
26 0 G, 310 6,30 43,7185 37,144 1, 097 1, 857 5 9
27 a G, 340 6,30 43,789 37, 444 1, 0201 1, M 5, 481
28 (l 6, 340 6,310 43,784 37,449 954 6, T35 5 075
29 @ 6. 0 6,340 43789 37, 44 891 G, 630 4, 69¢
30 0 6, 340 63401 43,784 374494 834 Y 634 4, 351
3l { 6, 30 O30 43,784 37,441 T4 5 583 4, 0
32 Q 6. M0 6,30 43,789 7. 447 27 5 540 3,130
33 { G, 40 6,0 43,785 37,444 6801 4, 500 3. 454
Y q 6, 340 6,40 43,784 37, 44 63 1, 464 3 194
0] (. .22,89  22,8% 43,784 20,924 . A I e Lt A 2, 901
36 0 G, 340 6,0 43,784 37, 44 55 3 397 2. 744
37 { G, 310 630 43,789 a7, 444 519 3 364 2,534
38 ) G, 310 6,340 43,785 37, 444 489 3 4 2,351
3 - G, 340 6, U0 4378 37, 44 453 3 315 2,177
40 {l G, () 6,340 43,7185 I, 444 424 2, 924 292 2,01
11 { 6, 40 63400 43,78 37, 444 3% 2,133 276 1, 864
12 { 6. 140 6,40 43,784 37, 445 310 2. 554 250 1, 728
13 0 6, 340 6,30 43,78 37,445 Ha 2, 381 232 1, 6003
44 ( 6, M40 6,340 43,788 37,445 323 2,231 214 1,481
A ] (....2,849 22,80 A3 78% 20,924 . 1,084 2,080 . . 114 1, 312
46 0 6, 340 6,340 43,784 37, 44% 282 1,948 184 1, 210
47 (] 6, 340 63400 43,784 37,445 204 1,821 170 L 1T
48 { 6, 30 6.0 43,789 37,445 240 1. 702 158 1, 084
49 { 6, 3l 6UG 43,789 I A4f - 230 1, 5% 144 1, 004

| 50 [l 6, U 0, M0 43,784 37, 445 215 1, 486G 134 9
Tolal 200, 09 320, 600, 748 1, 590,16 008, 411 220,000 743,000 o, 2%“ 105, 81

' B LRR= 1.5}

Note: Project Year 1 = 199G, D.R : Discount Rate
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Table 8-5  Bconomic Intcrna! Rate of Return (BIRR)

Scenario: B-1
{Unil: 281 000)

roject Project Cost Projcet, Netf Present Worth Value
fnvestmentp & M Cost Tolal o bR= 006 DR=__ 00
Year i Benefil; P3 CosIl’j Benclit] ~ P Costlj Benelit
| 1,231 ( 1, 161 0 1, [ i
P4 1,23 1, 09X { 1,074 it
3 37, 683 31, G3 O 30 76! {)
| 48, HZ28 38, 43¢ A 31,022 -2
N 45,182 33,716 am 32214 191
6 29,793 21,0 1, 450 19, 85 |, 371
T 30, 463 20,2 2, G677 18, 971 2, 501l
8 36, 502 22, 9z 4,008 21,244 3. &
9 37, 113 21,96 5384 20,187 4, M5
10 32, 522 18,1 6, 778 16,533 6,171
11 22, A58 11, 83t 1, 910 10, G70) 1, 188
12 22, 820 11, 341 0,034 10, 139 8, 0716
i3 23,183 10, 9, 99 4, 620 8. 844
14 s 23,548 10, 414 19, 741 9,131 0,418
15 804 23,908 8eq s 8665[ ,,,,,,, 9,823
16 { T, 893 7, 893 3, 17, 11, 8204 2. 674 10, 1744
I¥i { T, 893 7, 893 2,931 12, 7913 2,494 10, 94
18 a 1,833 1. 883 2,764 12, 843 2,335 10, 343
19 { 7. 893 7. 8583 2, 604 12, T 2, 187 10,671
20 @ ___ 7,8 1, 833 A6l 02,516 2,040 10,423
21 ( 7,893 7, 893 2. 324 i2, 610 1, 806G 10, 353
22 0 1, 893 7, 893 2, 190 12, 003 1. 182 9, TG
23 Q 7, 803 7, 893 2, 006d 11,631 1,669 | 9,377
24 {! 7. 853 T, 893 1, 849 11, 21 1, 556G 8, 902
- T I Q28747 .. 28740 45412 16,0609 6,054 10,58 5200 8307
26 0 7, 893 7, 893 1, 134 9,9 1, 354 7. 8201
21 { 1, 893 7, 893 1. 637 0, 1, 210 T, 308
28 { 7, 893 T, 893 1, 544 8 I, 187 6. 830
28 { 7, 893 T, 893 1. 457 8 1 104 6, 383
30 d 783 1789 L34 7,900 1,03] 5,960
31 0 T, 893 T, 843 1, 290 1, 064 5. o1t
32 0 7, 843 T, 803 1, 223 1, 000G 5211
33 0 1, 853 T, 853 1, 154 G, 36 4, 8i0)
H 0 7. 893 T, 853 1, 089 6, 91 4,551
R T ST 0 28747 ... 28,747 300 5008 2,691 . 4,253
36 { 7,893 T.893 9%9 55 691 3, 915
37 a 1,893 T.893 914 5, 258 GAG 3 Ti¢
38 ( 7. 853 1,853 862 4, 961 603 3. 417
H ( 7, 893 7.893 313 4, 680 564 3, 245
40 d 784 1784 T A4S 52 3,033
41 A T, 897 7,80 T24 4, 16H 493 2,84
42 ( 7,89 7,893 684 3,929 4601 2, 640
43 d 1,893 7, 893 644 3,701 430 . 2479
44 { T, 893 7,803 608 3, 497 402 2,314
O T I Q.. 287470 28,740 45,414 16,60 .. 2088 . .320 . 136 2,16
46 4 T, 899 7, 893 ] 3. 112 351 2,021
A7 G 7. 893 7, 893 510 2,936 328 1, 839
48 G 7, 893 1,809 481 2, Ti0 3079 1, TG
49 it 7. 893 7,804 45,414 451 2,613 2% 1, 65
- 50 ( 7. 893 7.803 45,412 424 2, 464 268 1, 542
[Total | 355, 591 499, 4 10, 1,670, 144 021, 0 321,660 375, 64 29]6062 20,597
E.T1.RR= .

Note: Projecl Year l = 1996, O.R : Discounl Rale
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Table 8-6  Economic Internal Rale of Relurn (BIRR)

Scenario: A
_ o Unit; 781, 000)
rofect {  Project Cost | Froject Nell _ _ _ Present Worth Value
InvesimentD & M Cosl Total __BR=__ 008 b.R.=_ 0. 09
| Year CostReplacen | Benefit] Benefil] Pj CosiPj Beoefith Pj CostF) Benef il
) 3. 5% 0 0 -3.5% 3,21 b 3, 243 0
2 3,53 0 0 3,53 3,031 0 2919 |
3 24, 904 0 a -24.9040 19710 0 19,23 0
| 31, 292 0 9280 36,761 27,41 B8 26,419 37
N 9100 1,774 AG -9, 50 65,930 20TR 02,904 | 281
6 283, 157 1,714 8743 276,788 179,933 55100 170, 253 5. 213
7 211, 332 2,574 9,060 -264, 8401 159, 822 5,200 149, 83 4, 959
8 323, 39G 2,514 1,464 -314,508 116, 111 G, 104 163, 593 B, 152
9 397, 89G 3,514 26,001F -375. 390 200,803 13,012 184.818 11,970
10 | 326,568 10,751 58,168 -270, 148 156,249 26,943 142,484 24,511
11 74,501 14,433 104,370 154311 38, 144 M 764 A6 40,449
12 43,728 11,202 00,9300 147,739 86,800 241904 9806 21,663 52 520
13 40,280 19,369 68, GEN 173,538 10,888 25,247 G381 22,393 56, 6M
14 492870 21,524 70,8100 193,444 122634 24,104 65,8600 21,190 57,88
A5 | 43608 24,008 67,604 208, 84a 1AL )TQ 21330 65,83 18, 57Q 57, 34
16 24004 24,003 224.2810 200,278 00 GY, 409 G.0if 56,4
17 d 24004 24000 251738 21170 6487 63,500 5540 5434
18 0 24003 24,003 241,516 217,513 6,001 60,43 5088 51,2
19 0 24,003 24,003 - 5564 56, 904 4,664 41,7
20 |0 23,204 23203 __Ao1g 5269 4,140 438
21 g 23209 23.203 4,600 49,02 3794 40, 3¢
22 1 23200 23 203 4,268 45,560 3488 31,
23 0 23,204 23,203 30524 42,287 3100 AU
24 Q0 23203 23,203 3,659 39,202 2,933 3L
L L0 45,882 45,889 248, 587 202, 00y 6,700 36,208 5321 28 8%
26 q 23200 23,203 3131 33,609 2,460 26,44
27 0 23203 23203 2,004 31120 2,209 24,204
28 0 23,202 23,203 2,690 28 814 2. 018 22,261
29 q 23203 23203 2490 26,0680 Lo 20,4
30 q 23,204 23,203 2300 24,7 1,749 18,1
31 a4 23205 23203 2,13 22,814 Lo 17,1
32 0 23,2001 23,203 L9 21,180 1,472 15,77
33 0 23209 23,203 1.830 19,61t .30 14,4
U 4 23209 23,203 1,699 18 158 1,230 13,21
U T Q....45837 45,882 L10d 16,80 2,248 12, 1T
36 a0 23200 23203 1,45 15,568 Loy 1L 172
37 a0 23203 23,203 LAY 14,414 %N 10,24
8 aq 2320 23203 Ladd 13 8ig 9, 40:
39 a4 23,204 23.200 L1s4 12 8053 8,627
40 4 23203 23,203 JLO68 1L T 7,914
41 4 23204 23,203 9% 10, T, 261
42 a0 23203 23,203 91G 9, 622 6, 661
43 q 23200 23,203 848 q, 510 6. 111
44 qa 23209 23,203 785 8, 523 5
AR 0. 45384 45,88 L4301 51
46 4 23204 23203 613 1, 440 4,719
47 4 23209 23203 621 & 4 4, 329
43 g 23200 23,203 511 6, 37l 3 972
49 4 23203 23,203 5 5, U0 3,644
%0 Q23204 23204 495 5, 319 3, U3
Total 12,077,784 1, 002, 828 3, 030, G11] 8, 216, 999 1, 258, 1681, 116, !T/I’l‘ 1,020, 313
L LRR= 8.3

Nole: Projecl Year 1 = 1996, D.R. : Discounl Rale
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CHAPTER 9 CONCLUSION AND RECOMMENDATION
9.1 Coneclusion

In order to prepare a master plan for an agriculiural developinent in
the Lower Munyati basin, three independent development scenarios as a
basic agricullural development concept, were formulated through
comprehensive examination on development neceds, potentials and
constraints in the Study Area. In addition, a basic agricultural
development plan for each development scenario was formulated, and each
scenario was evaluated from economic, {inancial, engineering,
organizational, social and environmental viewpoints through estimation of

project cost and beneflit.

In Scenario B-2, its main component is an agricultural development
through improvement of rainfed farming ltechnology, and hence il requires
relatively small amount of investment resulied in shorter development
period and quicker realization of project effects. The scenario shall be
applicable not only to those people who could nol enjoy a benefit avising
from a water resource development scheme in other two scenartos, but also
for the period unti! the other two scenarios would be realized. However,
due to its partial investmenl, economic, financial and social impacl by
this scenario would be rather limiled from viewpoint of the regional
development in the Lower Munyati basin as well as the Zimbabwean
governmental policy aiming bottom up of smallholder farmers. Ior Lhe
purpose of avoiding the phenomenon thal increased population in futurc in
the area would transmigrate to urban arca for sceking their employment
opporlunity, it requires conversion of considerable acreage of existihg
grazing land into cultivated land in order to secure new farmland. This
would badly affecl supply of feedstulf which is presently placed under

almoslt marginal condition.

Basically, Scenario B-1 has sinilar characteristics as Scenario B-2.
It is clear that an irrigated agricultural developmeni would provide
some scale of impacl on the limited irrigation beneficiaries, which could
be realized throngh consiruction of medium -size dams in the lribularies

of Munyati river. The expected irrigation command area is, however,
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quite limited at 33! ha in comparison (o the required cost lo develop the
proposed medium -size dams, resulted in the lower cconomic fcasibility.
Furthermore, similar situalion as Scenario B-2 would happen in conversion

of grazing land into cultivated land.

In Scenario A, by introducing a large-scale irrigated agriculture in
communal and reseltlement area for which Zimbabwean governmenl considers
main beneficiary of the development project, overall impact on the
regional cconomy would be absolulely enough through a big scale of
project benefit due to drastic improvement in crop yield and cropping
intensity, resulled in increase in farm income. When comparing with other
iwo scenarios, Lhis scenario would contributie to the supply of urban and
industrial water, and promotion of livestock produciion as multi-sided
effect, in addition to the effecls avising from improvement of rainfed
agriculture as well as introduction of irrigated agricullure. In other
words, Scenario A is considered besl among the three scenarios in terms of
efficient utilization of resource potentiality available in the Study
Area. On the contrary, the scenario includes varvious unknown factors as
well as issues Lo be solved in future, because the proposed Kudu Dam
project including irrigation lacililies would require a quite huge
invesiment and long development period, and also because il is one of
large scale irrigation development project to be firstly introduced in
communal and resettlement area in Zimbabwe. For example, mosl of the
farmers in communal and resetilement arcas have no or insufficient
experience and know- how on irrigated agriculture. And also it is the
first case for AGRITEX as a direct executing body, to construct a large-
scale irrigation scheme and to allocate irrigation water covering very
wide area in communal and reseltlement area. In addition, Lhere exists
several problems such as displacement of people lo be submerged by Kudu
Dam and outbreak of waler-born discases through waler resource

development.

Through comprehensive evaluation of the basic agricultural
development plans, il is considered justifliable that Scenario A shall be
deployed for the agricultural development in the Lower Munyati River Basin,

subject to execution of a feasibility study.
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9.2 Recommendation

As concluded in the above, although Scenario A which fully covers
the nine items of projecl component formulated under the basic
agricultural development concept in Chapler 4 of this report, is
considered a best allernalive among three scenarios so far comprehensively
examined, in order lo promote the agricultural development in the Lower
Munyati River Basin in realislic and sustainable shape on the basis of
Scenario A, due attention should be carefully considered on the following

items:
(1)} Project Exccution System

The proposed large -scale irrigation development which places highest
emphasis on smallholder farmers in the communal and rvesettlement avea, is
the lirst case in Zimbabwe. AGRITEX who should play an important role as
an interface (hard/soft) between the dam and main irrigation facilities
maintlained by DWD and ircvigalion lacilities after farmpond mainlained by
beneficial farmers, has not sufficient experience in planning/design/imple
mentaion/Q & M. [t is necessary to jointly work with DWD who has enough

experience and knowhow, especially in scope of hardware.
{2) Farmers Participation

Important lfactors Lo realize successful implementation of the
preject and iits sustainability include posilive participation of farmers
in the project promotion and management. As far as beneflicial farmers do
not recognize project facilities as their own property, it is rather
difficult for those {farmers to voluntarily operale and maintain ithe
facilities as well as to bear the required cost. Therefore, it is quite
importanl lo promote the projecl by considering farmers’ opinion and by
farmers’ regulation on conflicts for especially relocation and/or
consolidation of present cultivated land, focussing on future farmers’
organization (i.c. waler user group, elc) from initial stage of

investigation and planning.
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(3) Regulation of Interests

The Study Area exlends Mashonaland West and Midlands Provinces, and
involves four type of land holding system, forming various interest groups,
and hence it will cause various and complicated conflicts among thesec
groups, especially on allocation of developed water and project budget.
Therefore, it is a prerequisite to establish a three level commiliee as

proposced in Chapter 6 “lmplementation Programme” of this report.
(1) Environmental Issucs

By the construction of Kudu Dam, not only about 1,000 houscholds
including those to be submerged by the dam and those located buffer zone
to be designated by DNPWLM, should be removed, but also the outbreak of
waler - born diseases sueh as malaria and schistosomiasis would cause fear
through ulilization of annual amount of 380 MCM for irrigation purpose,
together with altitude where the Study Arvea is extending. IFurthermore,
soil erosion might become a problem for the progress of the construction
of a large irrigation system and hrrigated agriculture. In this regard,
appropriale measures should be thoroughly studied and formulated in the

succeeding feasibility study.
(5) Advanced [mplementation of Model Projeet

As described alveady, beneficial Tarmers in communal and
resettlement land have no experience and knowhow on irrvigaled agriculture.
Therefore, il is recommended to promote a model project in advance, in
which necessary lechnology on irrigated agriculture applicable to
technical level of smallholder farmers, including operation and
mainlenance of facilities, selection of crop, irrigation method, farmers’
organization. Through implementation of the proposed model project, it
could be expected that smallholder farmers could start their irrigated
farming upon completion of the constlruction of facilities. [t is
desirable to promote the model projecl by using the proposed “Regional

Farming Technology Cenire” as its core.
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