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PART 5
CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The Kudu Dam Irrigation Project is justified to be sound technically and viable
cconomically with 10.5% of EIRR. From the financial viewpoint, the Project is also
justified showing that the net annual income of typical farm will be increased to about
12 times of the present. As a conclusion, the Kudu Dam Irrigation project will
contribute to the large extent to the improvement of income and living standards of
the local people in the Project Area and to give farmers an incentive {o farming. The
Project will also contribute to supply stable food through increase of crop products
and to attain the development target of the national agticultural policy. Therefore,
the ecarly implementation of the Project is expected.  However, prior to
implementation of the Project, it is indispensable to conduct the detailed
Environmental Impact Assessment (EIA) including establishment of resettlement
program for local peopie in the submerged area due to the construction of Kudu Dam.

The Nyarupakwe Pilot Project is essential for successful implementation of the Kudu
Dam Irrigation Project which has an important role as a pioneering irrigation project
for smallholder farmers in Zimbabwe. In order to serve as a place of technical
training and trial-and-error learning for promotion of smooth transition to irrigation
cultivation for farmers in the area, the Nyarupakwé Pilot Project should be started as
early as possible.

Recommendations

Based on the result of the Study, the following are recommended for the project
promotion and sustainability :

(1) Early Establishment of Resetticment Program

The construction of Kudu Dam will force a maximum of 500 households (about
3,100 persons) to leave their own lands and houses. It was confirmed through the
social survey in the submerge area conducted during the Phase I Field Work that
people have been aware of the Kudu dam proposal and have avoided any property
investment for fear of not being properly compensated, and most houscholds in the
area would like to be moved as a group. Since no detailed discussions on the
resettlement between the Government and local people have been made at present,
the resettlement program should be established as soon as possible prior to
implementation of the Project. It is recommended that a reliable NGO preferably
with international accredition is employed to facilitate the resettlement process.



(2) Consensus of farmers for Land Re-allocation in Irrigation Arcas

According to the regulation on land use for agriculture in Zimbabwe, farmers have to
surrender their land to the Government when their land become irrigable. This
system is 1o lessen impartiality in income caused by the introduction of irrigation
water. In the existing irrigation projects in Zimbabwe, the allocated irrigation arcas
are various according to the project conditions.  Therefore, it is recommended that
the land re-allocation in the proposed irrigation arcas should be made based on the
consensus of beneficiary farmers taking the existing land holding conditions into
consideration. AGRITEX shall facilitate the planning process and draw plot maps
with NGO assistance.

(3) Establishment of Lower Munyati Agricultural Development Authority
(LMADA)

It is proposed to establish a new independent organization of LMADA for the
smooth implementation and efficient O&M of the Project in duc consideration of the
project scale and recent changes of organizational and management structure of the
government agencies. For dealing with important policy matters relating to the
operations or financing of LMADA, it is proposed to set up a Steering Committee
‘comprising representatives of the government agencies related to the Project as well
as representatives of farmers. The LMADA should be established prior to the
project implementation and move into action from the initial stage of the Project.

(4) Early Completion of Seke Dam Irrigation Project

At the interim stage of the Study , it was proposed to establish two(2) pilot project
areas. One is Nyarupakwe arca on the left bank of Munyati river and the other is
Seke area located on the right bank. In the Seke area, a medium-scale dam has
already been constructed on the Seke river and the irrigation facilities covering about
150ha are planned to be constructed at the lower reach of the Seke dam under
contribution of Rio Tinto Private Company. So it was recommended that a part of
this new irrigation area be taken as the project area. However, as leakage through
right abutment of the dam and erosion of spillway wall were observed, rehabilitation
works become necessary and construction of irrigation facilities shall be delay.
From these present conditions, the Seke area is excluded from the proposed pilot
project plan for the Phase II Field Work. Though the Nyarupakwe Pilot Project
with a Agricultural Extension Center will serve as a training place for farmers in the
Project Area, it is strongly recommended that the Seke Irrigation Project should be
completed as soon as possible so that farmers in the right bank can get training of
irrigation cultivation more easily before completion of Kudu Dam Irrigation Project.
A Irrigated Agricultural Extension Center is proposed to be established at the Seke
arca within the framework of the overall Kudu Dam Irrigation Project.



(5) Further Study of Kudu Dam Design

Through the review works of the Kudu dam design made by DWD in 1993, it is
recommended to make the further study on the following points:

(2)

(b)

©

(d)

Dam axis: from the viewpoint of safety to the seepage failure at the left
abutment of the original dam axis, the possibility of shifting of the dam axis
to about 100m upstream should be examined through the gcological
investigation at the new site. When the original dam axis is kept, special
treatment should be considercd for protection secpage failure based on the
more detailed investigation on permeable strata.

Permeability test at dam foundation: many boring tests were made by DWD,
but permeability analysis was not made. Thus, in this review work, the
foundation treatment was examined from the result of observation of
boring core, geological column and field investigation, and two lines of
sub-curtain grouting and blanket grouting were proposed in order to
improve permeability near the surface of the foundation and to make water
tighiness along the boundary between core zone and foundation,
respectively. However, for actual implementation, the permeability test
should be made to confirm the permeability at the site.

Spillway:

In the original design by DWD, the only part of overflow weir section of
spillway was designed as the concrete structure with the design flood
discharge of 2000-year return period. The flood discharges after overflow
portion will be running through the natural ground and then flow into the
river, which will erode and devastate the natural ground gradually. In the
review, it is proposed to install service spillway and emergency spillway in
consideration of the frequency of use. The service spillway is designed to
be able to release the flood discharge of 250-year return period, and is
designed as a concrete structure so as to keep the stable flow condition of
the discharge. The emergency spillway is designed to be able to release
the flood discharge of a 2000-year flood and the channel is not lined with
concrete except the inflow section. As the construction cost of the
spillway becomes high by this proposal, it is recommended that the

-geological conditions be checked in more detail before implementation.

Diversion work during construction: In Zimbabwe, the construction
method without diversion channel is often applied. This method is to
provide a weir section cutting a part of dam body filled in the dry season
and to discharge river stream through this weir section in the rainy season.
In the original design by DWD, the above construction method was applied,
because DWD has many experiences in construction of fill-type dams with
this construction method. However, the Kudu dam is a large scale dam
with about 9.5 MCM of embankment volume and construction period will



be about 5 years.  Also, the Munyati river is a big river and the catchment
area al the proposed damsite is very wide at about 17,000 km®  Therefore,
in case of application of this construction method, careful attention should
be paid to the adjacent zone between previous embankment and new
embankment because previous embankment may be damaged by floods in
the rainy scason. From the viewpoint of safety comstruction, it is
recommended that a diversion tunnel be provided or the originally designed
intake tunnel be re-studied so as to have the function as the diversion
channel.
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Table 3.1.1 Mean Monthly Climatological Data

Name of Station : Kadoma

Description Jap. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. |Annual
Average Rainll (mm)|184.7 [128.0 [ 86.7 1 27.7] 68| 15| 03] 12| 83350 90.8 1644 7354
Air Temperature
- Max. ( °C) 28.6 | 2841289 | 281|264 | 24.1| 24.0 267|304 |32.0}30.7]29.0] 281
- Min. ( °C) 1771173163 | 145{11.4| 88| 85|103}|13.8|168]17.6 | 17.8] 142
Relative Humidity (%] - - - - - - - - - - - - -
Pan Evaporation (mm{ 5.5| 52| 55| 53| 49| 45| 48] 63| 84| 90| 76| 538 6.1
Wind Speed (km/hr) [176.6 1162.4 [172.0 {193.5 {194.2 212.5 226.9 246.2 264.9 276.2 244.2 R04.01 214.5
Sunshine Hour (hrs) | 7.2| 731 83] 89| 92| 92] 94[100] 99| 91| 75; 66 8.6
Noie : Data for relative humidity are not available.
Name of Station : Gokwe

Description Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug.| Sep. | Oct. | Nov. [ Dec. |Annual
Average Rainll (mm){182.1 [158.7| 763 | 344 | 59| 1.1] 02| 0.7; 35| 263|852 1604 | 73438
Air Temperature
- Max. (°C) 12131271276 268|250 22.8|226]253|29.0|302|294,276]| 267
- Min. ( °C) 17.7 1741170151120 93| 89/114/152]17.618.0|17.6] 148
Relative Humidity (% 74.0 ] 72.1 | 67.3 | 59.3 | 53.4 | 50.5| 48.5{41.4 | 370 | 41.6 | 51.7 | 68.5| 554
Pan Bvaporation (mml 5.5 | 55| 58| 56} 51| 46| 49| 631104| 89| 75| 3.7 6.3
Wind Speed (km/hr) [158.5 1160.6 [171.7 [182.5 [173.3 [177.7 [190.6 2004 223.4 229.9 P05.2 [173.5 187.3
Sunshine Hour (hrs) | 71| 74| 80! 89| 93| 94| 96102 |100]| 94| 80 638 8.7
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Table 3.1.9 Summary Results of Houschold and Household Member Surveys (1/3)

1. Household and Population

The total population of the sample households is 2,543 with male and female ratio of about 50:50, and the average size of
household is 7.1. As for the age group composition, about 40% of the population belong to the age group of less than 15 years old,
while 5% belong to the age group of over 61 years old. The economically active population which belongs to the age group 16-60
yeats old is to be about 54% of the total population.

Major ethnic groups are Zezuru and Karanga in the potential irrigation development area, and consist of 39% and 36% of the total
sample households, respectively. It is said that Zezuru are the typical group in Mashonaland West province. Marriage between
different Shona sub-tribes is common, and villagers consisting of three to four tribes support each other on special occasions, e.g.
funerals and marriage. Because of such facts, it i considered that it is not necessary to pay to the tribal issue in a development
planning. In general, however, mutual support relationships among neighbors are weak in the resettlement area compared to that in
the communal area where household are more closely interrelated.

As for the period of settlement, 37% of the sampie households settled in their respective villages more than 30 years 2go on average.
The proportion of households settled more than 30 years ago is 49% in Gokwe North, 45% in the Gokwe South, and 28% in
Kadoma district which shows comparatively lower percentage than the former two districts. In the resettiement area alone, although
its sample size is considerably small, the result of analysis reveals that the households settled Jess than 20 years ago are 86% of the
samples.

2. Education Siatus

As a whole, about 24% of the househok! heals received no formal education, and about 19% di not complete primary school
Accordingly, it can be said that nearly half of the household heads are non-educated and/or did not complete primary school in the
potential irrigation development area. On the other hand, the proportion of household heads who were educated beyond primary
school is 2bout 20%. However, the proportion of GCE-A level graduates (which correspond to high school graduates) is only 1.4%
of the household heads.

3. Occupation

85% of the heads of househoki are farmers followed by salary workers (6%) and in private business (3%). The proportion of
farmers is slightly higher in Gokwe North district than that in other two districts. The househoid heads who have no job are small in
proportion at only 3%. The occupation of 65% of household heads is farming, follow by salary workers, wage labors and jobless
accounting for 8%, 2% and 9%, respectively.

4. Involvement in community organization

Religious organization, farmers® group and ZFU are the major community organizations in the area, and their propertion of
membership are 38%, 13% and 10% of the househokd heads, respectively. However, a fairly large proportion of the househoids
heads (about 21%) do not belong to any community organization. Of the non-members, the greater proportion is male at 59%
compared to 41% of the female population. The community organizations relevant to rural and agricultural development are
generally inactive as indicaled by the low membership rates indicated by the survey. :

S, Cash Income Source

Among several sources of income, “crops” is the most important cash income source of the households, followed by livestock,
salary, wage and remittance. The importance of incomte from other sources than crop is low.

6. Fuel for Cooking/Heating : .

Among several fuel sources, fuel wood is the most important for cooking and heating purposes m the area. Use of other sources
such as crop residue and paraffin is not a common practice in the area. Almost ali the households fetch their own fuel wood needs,
and only 2% of the households buy their fuel wood.

The distance or time required to get to fuel wood sources is about 54 minutes to the first source and 45 minutes to the second
source on average. Although they are spending about one hour to get fo fuel wood sources, only 9% of households answered that
fuel wood was very difficult to obtain. Spending about one hour to fuel wood sources is likely to be common practice for most
households in the area. The availability of fuel wood is lower in Gokwe North district where forests are scarcely expanded.

7. Food

The proportion of households having sufficient production greater than their requirements is on average about 30% for cereals,
10% for vegetables and 3% for meat. Household needs are purchased or exchanged in about 36% of the households in cereals,
54% in vegetables and 79% in meat. Based on these figures, it appears that about one-third of the households have surpluses of
cereals, vegetables cullivated in the area are mostly for home consumption (although these are produced insufficiently), and meals
are insufficient in many households.
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Table 3.1.9 Summary Results of Household and Household Member Surveys (2/3)

8. Health and Sanitation

Malaria is the most popular disease, and nearly 509 of children and adults had an oceurrence during the last 12 months. The rates
of oceurrence in other diseases are comparatively small. For children, 4% for diarrhea, 2% for skin disease, and 2% for respiratory
disease, and or adults 6% for respiratory disease, 4% for diarrhea, 2% for eye disease and 2% for pneumonia. On the other hand,
about 37% of children and 24% of adults had “no disease” during the last 12 months,

To the question about a treatment when they had slight illnesses, 76% of households selected the answer of “goto 2 clinic/hospital
within the ward”. In case of severe illnesses, 55% selected the answer of “go 1o a clinic/hospital outside the ward”, The proportion
of households whose answers were “no medical reatment” is small at 6% in case of slight illnesses, and 3% in severe illnesses. It
can be said that the people in the area depend mainly on medical services available in and around the area when they fall sick.

9. Family planning

As for the survey results on the status of family planning, 73% of the households indicated that they had been visited by a family
planning health worker in their area. The availability of the workers is much higher in Gokwe North where 97% cited that they
were receiving the heaith workers. In Gokwe South, only 51% had been visited by the health personnel. In general, however, the
services of family planning are being strengthened in the area through the development of clinics and/or health centers.

10. Agricultural Supporting Services

The proportion of households who recejve the services in every year is 80% in AGRITEX extension, 50% i financial suppert, and
60% in veletinary service. It can be evaluated that the AGRITEX extension service is more densely provided than other two
services in the area. Among the districts, the AGRITEX service seems 10 be inactive in Gokwe North district. Similarly, the
financial service is weakly provided in Gokwe North and Gokwe South districts, and the veterinary service is low in Gokwe South
The proportion of households who answered that the services ate difficult to access i 27% in the AGRITEX service, 38% in
financial service, and 35% in veterinary service, Among the three districts, the services are difficult to access in the districts where
the respective services are weakly provided as evaluated in the above.

11. Role of Male and Female

Tn the househokl member survey, male and female household members over 16 years of age were asked the frequency of their
participation in eight major categories of activities. These eight categories include (i) home activities, (i) farming activities, (iii)
raising of livestock, (iv) keeping of poultry and other small animals, (v) forestry and bush activities, (vi) communication, and {vii}
religious/cuitural activities. In ail, these eight categories subsume 48 items of activities.

Home activities include fetching drinking water, cooking, washing, sweeping the house, house repair, child/elderly care, kitchen
gardening and shopping in the market. The survey result shows that women play a more dominant role in fetching drinking water,
cooking, washing, sweeping the house, and sewing and knitting. I contrast, the percentage of men who “usually participate” in
house repair is greater than that of women. Both men and women are usually engaged in kitchen gardening, shopping in the market
and child/elderly care.

In the farming activities, the proportion of men “usualfy engaged” is generally higher than that of women in many activities.
However, women are also engaged in these activities with considerably high engagement rates except for plowing, repairing of farm
and protecting against wild animals. It is clear that womer are also playing an important role in many farming activities in addition -
to home activities most of which are undertaken by women. Because of the survey resuits showing considerably high engagement
rate of men in selling crops and shopping in the market, it is considered that men tend to manage the household economy in the
Study Area. : _

In livestock raising, the proportion of men “usually engaged™ is higher than that of women in all activities. Men and women who
“ysually engage” in selling dairy products are very small in percentages (6% in men and 4% in women). Thus it is considered that
there are limited number of households selling dairy products such as milk in the study area.

In contrast to the raising of large livestock, women dominate in the raising of poultry and other small animals.

The main activities included in forestry/bush activities are collecting fuel wood, timber harvest and selting fuel wood. Both men
(59%) and women (58%) play a near equivalent part in cellecting fuel wood. However, more men (50%) than women (12%) are
engaged in timber harvesting. Engagement rates in selling fuel wood are very small both in men and women showing that most of
households in the Study Area consume their own harvested fuef wood.

Men’s involvement js higher than women’s in all communication activities. However, women also usually participate” to a certain
extent in these activities, e.g. 50% in getting information from radio (households having TV are negligible small) and 37% in
antending community meetings. The participation rates are Jow both in men and women in political discussion with others and
getting information from newspapers.

In retigious and cultural activities, women ’s participation is higher in worship ceremony and festival preparation. While men
dominantly engage in other activities such as sport events and games.
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Table 3.1.9 Summary Resulis of Household and Household Members Surveys (3/3)

i2. Activities that People Want to Make Easy

I the houschold member survey, adult members {over 16 years old) were asked which activity they want to lighten their workload
among their daily activities.

For men, major activities they want to lighten the workload are all farming related activities such as plowing and weeding except for
collecting of fuel wood, These are also similar in women except for fetching drinking water, because this is largely done by women.
It is clear that most of men and women wanf to make easy their farming activities which consume more labor and time than other
activities. Further, both men and women want to make casy the fetching of water,

13. People’s Present Concerns

The averall results on ihe degrees of people’s concerns in connection with various economic, political and cultural issues show that
the people strongly concerned about “cash income”, “irrigation”, “food availability” and “crop productivity”. The scores of all these
items are ranked from 1st to 4th both for men and women. The next higher scores are shown in the items of “motorable roads”,
“glectricity”, “health”, “communication facility”, and “drinking water”. The jtems having large differences between men and
women are “health” and “sanitation™. In these items, women’s scores are higher than men’s.

14. People's Participation to Collective Action

a. People’s Experience in Collective Action

The people’s collective action taken in the past on the above mentioned items was also asked to the household members. As a
resuft, more than 60% of men and women have equally taken actions in the past on their concerns of “food availability”, #cash
income” and “erop productivity”. And more than 50% of men and women have also equally taken actions with “sanitation”,
“drinking water availability”, “labor force availability”, * religious beliefs” and “meeting on community development”. In “land-
stide/soil erosion”, 57% of men and 46% of women have taken actions. In other items of concems, such percentages are all less

b. Willing to Take Actions/Participate

The household members were asked whether they were willing to take actions/participate in improvement/development of the
above jtems. As a result, more than 90% of men and women are equally willing to take actions with regards to improving their
“cash income”. More than 80% of both genders were also willing to take action in “food availability” and “crop productivity”.
More than 70% of both genders were akso interested in “irrigation”, “land slide/soit erasion”, “electricity supply”, “sanitation”,
“health”, “fuel wood availability”, “drinking water availability” and “communication facility”. There are small differences between
men and women in their willingness for improvement/ development of their rural economy and social infrastructure.

5. Preference for Irrigated Land

Tn the household member survey, a question was asked on whether they would like to have land within the irrigation command
area. Their answers are summarized in the table below, 79% of men, 74% of women and 77% of both genders showed a
willingness to have irrigated land. )

The household members whose answers were “yes” in the above question were further asked about their preference in crops that
they want to cultivate in the irrigated land. As a result, 49% of people indicated maize and 32% cotton for summer crops, and 36%
of them prefer vegetables, 18% wheat, 17% beans, and 13% maize for winter crops. ‘

To the household members who liked to have irrigation land, further question was asked whether they would stili like land even if
they have to pay for water charges. The results of this question reveal that about 94% maintained that they would still like land
even if they were to pay for water charges. Only 4% would not like land if water charges are levied.

In the same manner, a further question whether they would still like irrigation land even when they may have fo organize 2 water
user group for routine operation and maintenance of irrigation systerm. To this question, 91% of all the respondents who would like
irrigation land said that they would like to participate in a water user group if group work for operation and maintenance does not .
disturb the farming activities. About 6% did not like to have irrigation fand if they have to do group work for the operation and
maintenance.

The other question whether they still would like land even if this entails resettlement in a location nearby the irtigation area. The
resuits clarify that only about 19% maintained that they would like irrigation land even if they have to pay for the cost of
resettlement. About 55% of the respondents are willing to resettle provided the government assists them to cover the costs of
resettlement. A further 209 said that they would rather not have land in the irrigation area if this entails resettlement. About 6%
could not answer at the time of interview. The answers of this question are different between men and women. The percentage of
respondents who answered that they would rather not have irrigation land are larger in women (22%) than men (17%).

The reasons why some people (about 23% of househoid members) do not want to have imrigation Jand were also asked in the
survey. The major reasons given by the respondents are labor shortage in irigated farming (22%), too ok (19%), and safficient
income with present farming (12%). Other reasons given for not wanting irrigation land include lack of interest in irrigation (7%,
ill health (3%), exacting labor demands of irrigation (3%), etc.
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Table 3.1.12 Number of Extension Staff and Available Transportation
Means in the Districts Related to the Study Area

Gokwe | Gokwe | Total or
Staff Grade (Unit) | Kadoma | North | South | Average | Kwekwe
Extension Staff
DAEO University gradoate | (persom) 1 0 1 2 1
Diploma holder (person) 0 0 0 0 0
Certificate holder (person) 0 0 0 0 0
Sub-1otal (person) 1 0 1 2 1
AEO 1/ University gradnate | {(person) 0 0 0 0 0
Diploma holder {(person) 5 3 2 10 4
Certificate holder (person) 0 0 0 0 0
Sub-total (person) 5 3 2 10 4
AES 1/ University graduate | (person) 0 0 o o 0
Diploma holder (persom) 0 0 0 0 0
Certificate holder | (person) 4 3 8 15 2
Sub-total (persom) | 4 3 8 15 2
AEW 1/ University graduate | (person) | 0 0 0 0 0
Diploma holder (person) 0 0 1 1 0
Certificate holder (persom) | 32 36 45 113 25
Sub-total (person) | 32 36 46 114 25
No. of FAEOs (AEO+AES+AEW) | (person) 41 42 56 139 31
No. of Farm Household per FAEO (person) | 673 805 825 814 891
|No. of Farm Household in 1998 (No.) | 27,589 | 33,821 | 51,784 |113,194 || 27,636
Vehicles/bicycles |
Car (No.) 2 2 2 6 3
Motorcycle (No.) 24 31 39 94 13
Bicycle (No.) 12 8 15 35 17
Total (No.) 38 41 56 135 33

Source: Respective District Office of AGRITEX; as of January 1999

1/: Former position titles of extension staffs (FAEOs)
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Table 3.2.1

Case Study on Kudu Dam Scale and Irrigation Development Arsa

Case
IH H 1 2 3 4 5 6
(1) Scale of Kudu Dam
4) Dam Height (m) 2.7 72.7 62.7 62.7 59.7 53.7
b} Storage Capacity (MCK) 1,561.41 1.,551.4 972.6 g72.6 §28.6 580.6
¢) Embankment Volume (m3) 9,557,000} 9,557,000] 6,068,000{ 6,068,000 5,237,000} 3,842,000
(2) Irrigation Area
a) Commmal & Resettlement Area
Gravity Irrigation Area(ha) 8,992 8,992 8,892 8,992 8,992 8,992
Pump Irrigation Area(ha) 5,508 9,215 288 7,008 4,238 0
b) Small Scale Commercial Farm(ha) §,000 0 3,840 0 0 0
c¢) Large Scale Commercial Farm(ha) 4,500 6,793 2,880 0 0 0
Total(ha) 25,000 25,000 16,000 16,000 13,230 8,992
{3) Construction Cost
' a) Finabcial Cost(1,000Z8)
i) Kudu Dam 2,8_81,800 2,881,800] 2,084,030} 2,084,030 1,973,880] 1,598,702
ii ) Main Irrigation Canal 2,126,065 1,879,363] 1,910,136 1,792,020] 1,709,043} 1,613,547
iii) Communal & Resettiement Area 1,102,799] 1,486,474 644,294 1,258,049] 971,354 620,448
iv) Small Scale Commercial Farm 483,000 0] 309,120 0 0 0
v) Large Scale Commercial Farm 517,500] 781,195] 331,200 4] ) 0
Total 7,111,164} 7,028,832| 5,278,780] 5,134,039 4,654,277] 3,832,697
(2%/ha) 284,447| 281,153] 329,924; 320,881 351,797 426,234
(US$/ha) 7,968 7,875 9,242 8,988 9,854 11,939
b) Economic Cost(1,000Z$) 5,688,931| 5,623,066| 4,223,024 4,107,279] 3,723,422] 3,066,158
(Z$/ha) 227,667 224,923| 263,939 256,7 05{ 281,438] 340,987
(US$/ha) 6,374 6,300 7,393 7,191 7,883 9,551
{4) Benefit
a) Finabcial Benefit(l,000Z$) 678,800 678,800 434,432 434,432 355,221 244,148
{Z%/ha) 27,152 27,162 27,152 27,152 27,152 27,152
(08$/ha) 761 761 761 761 - 76l 761
b) Economic Benefit(l,000Z$) 867,210] 867,210| 555,014| 555,014| 468,927 311,918
(2%$/ha) 34,688 34,688 34,688 34,688 34,688 34,688
(US$/ha) 972 972 972 972 972 972
(5) IRR(%) 10.2 10.3 8.8 9.1 8.3 6.7
B/C(Discount Rate = 10%) 1.02 1.03 0.88 0.91 0.82 0.68
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Table 3.2.2 Monthly Labor Requirements of Craps

(man-day/ia)
Crops | Practices fan Felb | Mar Apr May Jun Jul Augp Sep Ocl Nov Dee Total
Family labos balancing . A
Maize Plowing/harrowing 0.4 0.4 08
Seeding . 22 2.2 44
Top dressiog,1 1 B 1 20
Weeding 5.7 5.6 5.6 5.6 225
Spraying 2 1.9 EE]
Irtigation 2 2 2 2 2 2 120
Harvestiog 5 5 100
Threshing 7.5 1.5 158
Sub-{olal 10.7 9.5 12.6 5.0 7.5 1.5 8.0 0.0 0.0 4.6 10.2 3.0 70.5
Cotton Plowing/harrowing 0.4 0.4 08
Seeding 1.5 1.5 30
Basal dressing 1.5 1.5 3.0
Top dressing,1 1.5 1.5
Weeding 6 [} 6 6 [ 30,0
Spraying 2 2 2 2 1.6 2 2 2 15.6
Irrigation 2 2 2 2 2 2| 2 2 16.0 |
Sub-{otal 8.0 5.0 5.0 8.0 1.6 0.0 0.0 0.0 0.0 5.4 5.4 9.5 53.9
Groundmuts _ [Plowing/harmowing 0.7 0.7
Seeding 7.2 12
Basal dressing 0.41 041
Weeding 5| 45 5 5 t95
Irmigation 2z 2 2 2 2 10.0
Spraying 2.9 3 Z9] 29 7
Harvesting 3 3 6.0
Shelling 15 14 250
Sub-tolal 9.9 9.5 ‘348 .0 15.0 14.0 0.0 0.0 6.0 193 9.9 2.9 84.51
Wheat Plowing/Famrowing 08 08
Seeding 0.5 03
Basal dressing 1 i} 10
1st top dressing 0.5 0.5
Weeding I A 15 i 450
Irrigation 2 2 2 2 8.0
Spraying 3.9 3.9 78
Harvesting 10 10.0
Drying 10 10.0
Threshing 12 12,0
Sub-total 0.0 0.6 (X} 0.0 43 214 20.9 17.0 20.0 12.0 0.0 [X] 95.6
Tomato Plowing 020] 017 0.37
Harrowing 0.15 0.15 0.3 0.5
Transpranting 15.8 5.8
Basal dressing 3337
st top dressing 10.9 10.9
Weeding [ 8 3 1.3 253
Spraying T8 78| 78 734
Trrigation 3 3 3 2 110
Harvesting 67.5 67.5 £36.0
Sub-total 30| 191 B63| 70.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0] 98| 22607
Cabbage Plowing 0.3 0.1 0.1 0.3
Harrowing 0.1 0.1 0.1 03
Seeding 1 1 0.8 78
Tramspraniing 232 23.2 23.2 59.6
Basal dressing 0.4 0.4 0.3 1.1
1st top dressing 3 3 2.9 8.9
Weeding 5 5 5 5 4.6 248
Irigation 3 3 3 3 3 2 17.0
Spraying 5.9 59 59 57 234
Harvesting 14 14 i4.6 42 6
Sub-total G0 40| 387|415} 548| 306| 20.2| 8| 00| 00| 0| 00| 1965
Paprika Plowing/harrowing ~ 0.8 K]
Seeding - 4.5 4.5
Basal dressing 2 20
1st top dressing . 2.0 2.0
2od top dressing 2 2.0 40
Weeding 5.4 3.6 5.1 5.6 225
Irmi gation 3 3 2 3 3 149
Spraying 3.5 3.9 78
Harvesting 15 15 30.0
Sub-total 8.6 I145] 227| 150 [(X] 0.0 0.0 0.0 0.0 0.0] 10.3] 165 878
Dry beans Plowing/bamowing ‘ 0.8 0.8
Seeding B 4.5 45
Basal dressing 2 20
15t top dressing 2.0 20
Weeding 7 85 7 225
Spraying 39| 38 39 39 156
Irrigation 2 2 2 2 8.0
Harvesling 10 12 220
Sub-~total 129 144 100 120 (1] 0.0 0.0 0.0 0.0 0.0 13271 149 K
Eaby com Plowing/harrowing : 0.4 0.4 0B
Seeding 22| 23 45
Top dressing 1 1 2.0
‘Werding 3.7 5.6 5.4 5.6 225
Spraying 2 19 39
Trrigation 2 2 2 2 2 2 120
Harvesling 5 5 10.0
Threshing 7.5 1.5 150
Sub-total 10.7 9.5 12,6 5.0 7.5 7.5 0.0 0.0 0.0 4.6 18.2 3.0 70.5
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Table 3.2.3 Financial Crop Budget Without Project Condition (1/3 : Maize)

(uint:kg,man-day, yA)

Materials Labor Animal/Machine Total
Particulars Qty |Price|ValudQty |Price |ValudQty |Price|ValudVajue Remarks
1. Production Cost
1)Land preparation
-Plowing 0.8{38.5 | 30.8] 1.6| 546| 874| 9044
2) Nursery preparation '
3)Seeding
-Seed preparation
-Seeding 25| 28.50 | 713{4.48/385| 172 885
4) Transplanting, if any
5)Fertilizing
-Basal Compound D 40|7.90 | 316 316
-Top/side dressing
1st Ammopium Nitral 40[8.30 | 332] 1.5|3850}57.8 389.8
6)Earthing
TWeeding 22573850 866] 03| 833| 250] 1116
8)Spraying of agrochemical
-Thiodan 1.6 402 | 643]1.56{38.50] 60.1 703.3
Hrrigating
10)YHarvesting
-Harvesting 1.6[38.30! 61.6 61.6
-Drying
-Threshing 2.4|3850| 924 92.4
-Hauling :
11)Miscellaneous Bags(piece) 16/7.80 | 125 124.8
Bag transport 16| ##H#] 176 176
2. Others
3)Administration costs
Total 2305 1341 1124]| 4769
3. Gross Income Unit yield (ton/ha) Unit Price Gross Income
0.80 Z$ 6400 jton 73 5120 /ha
4. Net income
VA 351 /ha
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Table 3.2.3 Financial Crop Budget Without Project Condition (2/3 : Cotion)

(unit: kg, man-day,Z3)

Materials Labor Animal/Machine Total
Particulars Qty |[Price (Value |Qty [Price jValue jOty |Price [Value |Value Remarks
1. Production Cost
1)Land preparation
-Plowing 04| 385] 1541 1.6[546.0:873.6] 889.0
2) Nursery preparation
3)Seeding
-Seed preparation
-Seeding 250 16.70 |417.5] 6.01 38.5| 231.0 648.5
4) Transplanpting, if any
S)Ferilizing
-Basal Compound L. 60.0 | 13.10 [786.0 0.0 786.0 labor incl.
-Top/side dressing
15t Ammonium Nitrate 30.0] 8302490 10| 385 | 385 287.5
6)Earthing
T)Weeding 0.0] 300 |38.50 § 1155} 0.45 | 833.0 [374.9 | 1529.9
8)Spraying of agrochemical
~Marshal(litre) 0.3 552 ;1655 4.7 /3850 ] 1810 3464
-Carbryl 1.2 375 [4500] 4.7}38.50| 1810 631.0
-Synthetic Pyretheroid(litre) 0.6 619 (37131 4.7 13850 | 1810 552.2
)iimigating
10)Hasvesting
-Harvesting (23/kg) 001 600 | G.45 [ 270.0 2700
-Hauling
11)Miscellaneous bagsbalel 3.6 [ 60.00 {216.0 216.0
tansport/bale]l 3.6 | 160.0 {576.0 576.0
2. Others
3)Administration costs
Total 3231 2253 1248 | 6732
3. Gross Income Unit yield (kg/ha) Unit Price Gross Income
600 Z3 149 kg 1% 8940
4. Net Income
s 2208 /ha
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Table 3.2.3 Financial Crop Budget Without Project Condition (3/3 : Groudnuts)

{unit: kg, man-day,Z$)

Particulars

Materials

Value

Labor
Price

Animal/Machine

Total

Qty  iPrice Qty

Value

Qty [Price |Value jValue

1. Production Cost

1)Land preparation

-Plowing
2) Nursery preparation

04

38.5

154

1.6| 546 |§73.6] 889.0

3)Seeding

-Seed preparation

-Seediog

kg

100.0 | 3500 {3500 7.2

38.5

277

3772

4) Transplaafing, if any

5)Fertilizing

-Basal

Gypsum, kg

500] 20| 105) 041

38.5

15,79

Top/side dressing

6)Earthing

TYWeeding

19.5

750.8

1.70 | 833 ] 1416 | 2166.9

8)Spraying of agrochemical

9)irrigating

10)Harvesting

3.0

38.5

115.5

115.5

(£3/kg)

-Harvesting
-Drying

Shelling

15.9

5775

57715

-Hauling

11)Miscellaneous

bagsbale

transporl/bale

2. Others

Total

3605

1752

22001 7647

3. Gross [ncome

4. Net Income

Unit vieid (kg/ha)
500

(2647) fha

Unit Price
75 100 /g

Gross Income
7% 5000
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Table 3.2.4 Financial Crop Budget With Project Condition (1/9 : Maize)

(uint:kg,maun-day, Z$)

Materials Labor Animal/Machine Total
Particulars Oty |Price| Value |Qty |PricejValuqQty [Price| ValudValue | Remarks
1. Production Cost
1Y.and preparation
-Plowing 0.838.5] 31 [ 1.6] 546| 874 905
2} Nursery preparation
3)Seeding
-Seed preparation
-Seeding 25| 28.5| 712.5| 4.4 [38.5 | 169 882 .
4) Transplanting, if any
S)Fertilizing
-Basal Compound D 450| 7.9 | 3555 3555
-Top/side dressing L L
1st Ammonium Nitrad 500| 83 | 4150{ 2.0 [38.5[ 77 4227
6)Earthing
T)Weeding 22513851866 | 03] 833/250] 1116
8)Spraying of agrochemical
-Thiodan 41402 | 1608{ 3.9 | 3851350 1758
-(specify) '
-(specity)
9YWater Charge/Irrigating 4{310 | 1240{12.0 |38.5 | 462 1702
10)Harvesting - B
-Harvesting 10,0 | 335 385 385
-Drying
-Threshing 1501 38.5 {578 578
-Hauling .
11)Misceilaneous Bags({piece) 100| 7.8 | 780 780
Bag transport 14|11.0 | 154 - 154
2. Others _
NAdministration costs
Total 12200 HHH 1124] 16042
3. Gross Income Unit yieid (ton/ha) Unit Price Gross Income
6.0 78 64 /kg 7% 38400
4. Net Income
7$ 22358 /ha
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Table 3.2.4

Financial Crop Budget With Project Condition (2/9 : Cotton)

(unit: kg, man-day,Z3)
Materials Labor Animal/Machine Total
Particulars Qty Price |Value {Qty [Price |Value jQty  [Price [Value |Value Remarks
1. Production Cost
1)Land preparation
-Plowing 0.8 3835 31| 16| 546 874 905 10x drawn
2) Nursery preparation
3)Seeding
-Seeding 250 167 | 418 30| 385] 115 533
4) Transplanting, if any
S5)Fertilizing
-Basal Compound L 2500 131 {3275] 30)385} 115 3390
-Top/side dressing
1st Ammenium Nitrate | 1000} 83 [ 830| 15| 385 58 888
6)Earthing ’
T)Weeding 300 | 385 1155 | 045 | 833| 375 1530
8)Spraying of agrochemical
-Marshal(litre) 0515520 276 | 7.8 385| 300 376
-Carbryl 2037504 750 39|385] 150 200
-Synthetic Pyretheroid(litre) 166190 | 619| 39|385| 150 769
9yWater Charge/Irrigating 4,013100 | 1240} 16.0 {38.50 | 616 1836
10)Harvesting
-Harvesting (z8/kg) 2500 | 045 | 1125 1125
11)Miscellaneous bagsbale] 9.0¢{ 300 | 270 270
tmnsport/bale] 14.0 | 160.0 ¥ 2240 2240
2, Others
3)Administrafion cosis
Total 9918 3815 1249 14982
3. Gross Income Unit yield (ton/ha) Unit Price Gross income
2.5 78 149 Jkg Z$ 37250
4. Net Income
AR 22268 /ha
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Table 3.2.4 Financial Crop Budget With Project Condition (3/% : Groundnuts)

~ {unit: kg, man-day,Z8)
Materials Labor Animal/Machine Total
Panticulars Qty  |Price  [Value [Qty |Price |Valae |Qty |Price |Value [Value Remarks
1. Production Cost
DLand preparation
-Plowing ______ 04385 157 16| 546| 874 889
-Hasrowing 03] 385 11 11
-Seeding kg 100.0| 3503500 | 7.2 385| 277 37717
4) Transplanting, if any
S)Fertilizing
-Besal SS.P 3000 117 | 3510 3510 |labor catered
-Top/side dressing
1st Gypsum 100.0 211 210} 041 | 385 16 226
6)Earthing
TWeeding 19.5] 38.5 | 7511 1.70| 833 | 1416 2167
8)Spraying of agrochemical .
-Innoculant bottle 20| 100 20| 39| 385 150 170
-Dimethoate litre 092250 202 39| 385 150 352
~Thiram, 80WP bag 0.1 1050 10 39| 385 150 160
NWater Charge/lrrigating 4.0 (3100 12406} 100 | 385 | 385 1625
10)Harvesting
-Harvesting. - @3/kg) 60| 385 231 231
-Drying
-Shelling 29.0| 385 | 1117 1147
-Hauling
11)Miscellaneous packing, bagl S50.0 7.8 ; 390 390
ransportf 14.0| 11.0| 154 154 | |
2. Others | j
3)Administration costs
Total 9236 3253 2290 14779
3. Gross Income Unit yicld (ton/ha) Unit Price Gross Income
) 2.5 23 100 fkg % 25000
4. Net Income
10221 jha
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Table 3.2.4 Financial Crop Budget With Project Condition (4/9 : Wheat)

{unit: kg, man-day,Z$)
Materials Labor Animal/Machine Total
Particulars Qiy  !Price |Value |Qty [Price [Value |Qty Price |Value |Value Remarks
1. Production Cost
1)Land preparation
-Plowing 0.8 | 385 31 1.6| 546 874 905
2) Nursery preparalion
3)Seeding
-Secd preparation
~Seeding 1300 180 2340 | 05 385 19 2359
4) Transplanting, if any
-Transplating
5)Fertilizing 7 o
~Basal Compound D 5500 7.9 4345| 1.0]385] a9 4384
-Top/side dressing
1st Ammonium nitrate 400.0 83| 3320| 0.5 385 19 3339
Muriate of Potash 1000 | 116§ 1160 1160
6)Earthing
TyWeeding 450 | 385 | 1733 1733
8)Spraying of agrochemical
-Demeton-S-Methyl 25EC 0.4 | 163.8 66| 39| 385 150 216
-Aldrin 20(3540 (| 7083 39| 385 150 838
9yWater Charge/Irrigating 403100 1240 | 8.0 ] 385 | 308 1548
10)Harvesting |
-Harvesting (z8/kg) 100 | 385 | 385 385
-Threshing 12.0 | 38.5 | 462 462
-Drying 100 | 385 | 385 385
11)Miscellancous “packing, bagt 420] 78| 328 328
transport| - 1180 | 0.18 212 212
2. Others
3)Admivistration costs
Total 13719 3681 874 182774
3. Gross Income Unit yield (ton/ha) Unit Price Gross Income
42 I$ 7.6 jkg 78 31920
4, Net Inceme
z5 13646 /ha
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Table 3.2.4 Financial Crop Budget With Project Condition (5/9 : Tomato)

(unit: kg, man-day,Z8)
Materials Labor Animal/Machine Total
Particulars Qty Price [Value [Qiy [Price |Valuve [Quy |Price |Value Value Remarks
1. Production Cost
1)Land preparation
-Plowing 0.37] 38.5 141 260[220| 572] 586
~Harrowing 03[385] 12| 95|20 20| 22i
2) Nursery preparation
3)Seeding -
-Seed preparation
-Seediug 0.15| 5530 | 829 820
4) Transplanting, if any
-Transplating 158 38.5 608 | 12.3] 100 | 123 731
SYFertilizing
-Basal Compound § 8006 | 128 [ 10240 3.70| 385 1421 0.5} 100 5] 10387
Pottasium sulphate 1000 | 177 | 17700 17700
Lime 1000 21} 2100 2100
~Top/side dressing N
1st Ammonium nitrate 100.0 8.3 830 108} 385 420 | 1.65] 100 16 1266
K20
6)Earthing
T)Weeding 25.3] 38.5 974 974
8)Spraying of agrochemical
-Mancozeb 80 WP 15.0) 367.0 | 5505 78| 385 300 3805
-Makathion 25WP 2.0| 477.0 954 | 7.8| 385 300 1254
-Carbaryl 0813750 300{ 7.8 385 300 600
NWater Charge/lrrigating 6.0 | 3100 | 1860 11.0] 385 424 | 4.4 100 44 2328
10)Harvesting
-Harvesting {z3/kg) 135 | 385 | 5198 5198
~Threshing
-Drying
11} Miscellaneous packing, bag] 420| 11.0 462 462
transperi| 75000 | 0.37 | 27750 27750
2. Others
3)Administration costs
Total 68530 8692 969 | 78191
3. Gross Income Unit yield (ton/ha) Unit Price Gross fncome
75.0 25 38 fkg 73 285000
4. Net Income
73 206809 /ha
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Table 3.2.4 Financial Crop Budget With Project Condition (6/9 : Cabbage)

(unii: kg, man-day,Z3)

Materials Labor Animal/Machine Total
Particulars Gty jPrice |Value jQty [Price [Vulue [Qly Price {Value |Value Remarks
1. Production Cost
1)Land preparation
Plowing 03385 112|286 2207 629 641
“Hamrowing B 03 [ 385 12| 1057 220] 231 243
2) Nursery preparation )
3)Seeding
-Seed preparation
-Seeding 0.45] 1500 75| 2813851 108 783
4) Transplanting, if any
“Transplating 69.6 | 38.5 | 2680 2680
SyFentilizing
-Basal Compound 5 10004112.80 [ 12800 1.1 | 385 421 991 100 99 12941
-Top/side dressing
1st Ammonium nitrate | 200.0 | 830 | 1660 | 89 | 385 [ 343} 165§ 100 16 2019
6)Eanthing i
7)Weeding 206 | 385 | 947 947
8)Spraying of agrochemical
-Mancozeb 80 WP 085 367 312 | 781385 | 300 612
-Dimethoate 251 225 562 7.8 | 385 300 862
-Cosan WP 45| 140 630 781|385 300 930
9)Water Charge/Irrigating 100| 310 | 3100] 17.0 | 38.5 | 655 3755
10)Harvesting
-Harvesting (z¥/kg) 426 | 38.5 § 1640 1640
11)Miscellanecus
trapsport] 50| 600 [ 30000 30000
2, Others
3)Administration costs
Total 49739 7339 975 58053
3. Gross Income Unit yield {ton/ha} Uhit Price Gross Income
50,0 78 3.0 g 28 150000
4. Net Income
A 91947 /ha
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Table 3.2.4 Financial Crop Budget With Project Condition (7/9 : Drybeans)

(unit: kg, man-day,Z$)

Maierials Labor Animal/Machine Total
Particulars Qty  |Price !Value (Oty |Price [Value {Qty |Price {Value [Value Remarks
L ProducionCost ¢ | 4+ 4 b 1
1)Land preparation
-Plowing 0.8 | 38.5 31 1.6 546 874 905
2) Nursery preparation L :
3)Seeding
-Seed preparation 5
-Seeding 100 72.0| 7200] 45| 385] 173 7373
4) Transplanting, if any
S)YFertilizing
-Basal Compound D 500 79| 3950 201 385 77 4027
-Top/side dressing
1st Ammonium nitrate | 100.0] 8.3 830 | 2.0/ 385 77 907
6)Earthing "" i
T)Weeding 225 | 3851 866 | 03| 833| 2501 1ils -
8)Spraying of agrochemical :
-Carbyrl B5WP 1.00 3750 375| 393851 150 525
-Malathion 50 BEC 1.25 | 108.0 1351 39| 385 150 285
-Benomyt S0WP 15| 1386 2081 39385 150 358
-Dicofol,25% WP 1012150 215 39/ 385 150 365
9yWater Charge/Irrigating 40131001 1240 ) 8.0 ] 385 ( 308 1548
10y Harvesling
Huvesting (#$/ke) 100|385 | 385 385
-Threshing 10.0 | 38.5 | 385 385
Drying 20{385| 77 77
11)Miscellaneous transport to market| 20] 11.0 220 220
' " bags| 201 78| 156 156
2. Others
3 Administration costs
Total 14529 2979 1124 18632
3. Gross Income Unit yield (ton/ha) Unit Price Gross Income
2.0 75 200 fkg 75 40000
4. Net Income
3 21368 /ha
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Table 3.2.4 Financial Crop Budget With Project Condition (8/9 : Paprika)

{unit: kg, man-day,Z$)

Malterials Labor Anieal/Machine Total
Pariculars Qty  |Price [Valve |Qty [Price |Value |Qty [Price [Value {Value Remarks
1. Production Cost -
1)Land preparation 1
-Plowing 0.8 | 385 31| 16| 546 874 905
2} Nursery preparation B
3)Seeding
-Seed preparation
-Seeding 100 840 840| 45 385 173 1013
4) Transplanting, if any '
HFentilizing
-Basal Compound D 750.0 791 59254{ 20| 385 77 6002 |
-Top/side dressing
s Ammoniumnitrate | 75.0{ 83| 623] 20/385] 77 700
2st Ammonium nitrate 75.0 83 623 ] 40| 385! 154 777
6)Earthing
7)Weeding 225|385 8671 03! 833| 250 1116
8)Spraying of agrochemical
-Carbyrl §5WP 300 [ 375011250 | 3.9 | 385 | 150 11400
-Dithane M48 48.0 | 2600 | 12480 39 385 150 12630
9)Water Charge/Irrigating 4013100 1240| 14.0 | 385 | 539 1779
10)Harvesting
-Harvesting _{z8/kg) 30,0} 385 | 1155 1155
-Threshing
-Drying
11)Miscellaneous transport to market] 3.0 | 250.0 750 750
: bags| 30.0 7.8 234 234
2., Others marketing costs, 13% of gross income 11700
1)Interests
2yTax
3)Administration costs
Total 33965 3372 1124 | 50161
3. Gross Income Unit yield {ton/ha) Unit Price Gross [ncome
3.0 7S 300 /kg Z$ 90000
4., Net Income
Z$ 39839 /ha
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Table 3.2.4 Financial Crop Budget With Projeet Condition (9/9 : Babycorn)

{(uint:kg,man-day, Z8)
Materials Labor Animal/Machine Total
Particulars Qty  |Price [Value |Qty  {Price |Value 1Qty |[Price |Value |Value Remairks
1. Production Cost
| 1)Land preparation
-Plowing 08| 385 31| 1.6] s46| 874 905
2) Nursery preparation -
3)Seeding
-Seed preparation
-Seeding 400 [ 1510 [ed0 | 45 385 | 169 6209
4) Transplanting, if any
S)Fertilizing
-Basal Compound D 600.0 7.9 | 4740 4740
Manure
-Top/side dressing
1st Ammonium Nitrate 3000; 83([2490] 20/ 385 77 2567
Muriate of potash 500 116 ] 580 580
K20 T
6)Earthing i
TYWeeding 22.5] 38.5| 866 0.3 833| 250 1116
8)Spraying of agrochemical
-Thiodan, 1% 14.0 1402.0 f 5628 | 39| 385 | 150 5778
-Altrazin, litre 2.0 12037 | 407 39| 385 150 557
-Lasso, litre 3.5 12363 | 826 39| 385 1350 976
9)YWater Charge/Irrigating 3213100 | 992 | 120] 38.5| 462 1454
Tﬁ)—ﬁawwling
~Harvesting 100 | 385 385 385
11)Miscellaneous :
Transport to market 1.0 [250.0 3 250 250
2. Others
1Marketing cost 10% of gross income 6000
Total N 21953 2440 1124 | 31517
3. Gross Income Unit yield (ton/ba) Unit Price Gross Income
1.0 73 60 /kg YA 60000
4. Net Income
VA 28483 /ha
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Table 3.3.1 Project Works of Kudu Dam Irrigation Project

Work Item Description Work Item Description
I. Water Resources Development I, Livestock Development
{Construction of Kudu Dam) - (1} Water Trough (unit) 72
(1) Mair Dam {2) Fully Fenced Gazing Blocks 10
(a) Dam Type Zoned Fitt Dam {(black)
(b) Dam Height {m) 727
(¢) Dam Crest Length (m) 860.0 {IV. Rural Infrastructure Improvement
(d) Dam Crest Width (m) 8.0 (1) Rural Road Improvement (km) 279
(¢) Embankment Volume (m’) 7,003,000 (2) Borehole Improvement
(2) Saddle Dam (a) Rehabilitation (nos.) 90
{a) Dam Type Zoned Fill Dam {b) New Consiruction (nos.) 101
(b} Dam Height (m) 30.0 (3) Improvement of Communication
(c) Dam Crest Length (m) 875.0 System LS
(d) Dam Crest Width (m) 80
(¢) Embankment Volume (m*) 2,554,000 {V. Agricultural Support Services
{3) Spillway Strengthening
(a) Design Flood Discharge (1) Agricultural Extension Center
- For Services Spillway 6,000 (unit) 2
'(m3f's) (250 year flood) (2) Agricultural Support Services
- For Emergency Spillway 12,122 Program LS
(m*/s) ' (2000 year flood)
(b) Type of Spillway Ungated Ogee Type| VL. Pilot Project
{c) Overflow Crest Length (m) 3000 (1) Waier Resources Development
{d) Overflow Depth (m) 6.12 (2) Irrigation Development
(4) Outlet Works (3) Livestock Development Details are
(a) Type ' Intake Towerf  (4) Rural Infrastructure Improvement shown in
(b) Outlet Capacity (m’/s) 315 (5) Institutional Strengthening Tabled.5.1
(c} Tunnel Diameter (m) . 2.5 (6) Agricultural Support Services
(d) Tunnel Length (m) 560.0 Strengthening
II. Irrigation Development
(1) Irrigation Area (ha) 25,000
- Communal & Resettlement Area (ha) 14,500
- Small Scale Commercial Farm (ha) 6,000
- Large Scale Commercial Farm (ha) 4,500
(2) Main Irrigation Canal
{a) Canal Type Trapezoidal Conerete
Lining Canal
(b} Canal Length (km) 171.9
(3) Secondary Irrigation Canal '
(a) Canal Type Trapezoidal Concrete
Lining Canal
(b) Canal Length (km) 100.0
(4) Related Structures
{(a) Diversion Structure (nos.) 363
(b) Siphon (nos.) 3
{c) Aqueduct (nos.) 25
{d) Cross Drain (nes.) 317
{e) Bridge (nos.) 39

{f) Pump Station (n0s.) &8
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Table 3.3.2

Project Cost

Work Item Work @ty Amount(x1,0007$)] Remarks
I. Xudu Dap - '
1. Stripping & Clearing 600,000 | n* 27,600
2. Soft Excavation 2,520,600 { o’ 428,502
3. Hard Excavation 1,224,400 | o’ 306, 100
4. Embankment 9,557,000 | m* 955,700
5. Grouting 4,500 |nos. 21,1580
6. Concrete 162,000 | o’ 648,000
7. Steel Work L.S 3,020
8. Miscellaneous 119,504 | Z(1-T)x5%
9, Engineering Services 376,436 X (1-8)x15%
10. Resettlement Cost L.S 266,000
11. Administration Expenses 157,601 } 2 (1-10)x5%
12. Contingencies 330,961 | Z(1-11)x10%
Total 3,640,574
I, Irrigation and Drainage : :
1. Main Irrigation Canal 178 | km 1,275,000
2. Seconadary Irrigation Canal 100 | km 208,000
3. Related Structures
{a) Diversion Structure 363 {nos. 115,000
{b).Siphon 3 jnos. -118,000
{c) Aqueduct 25 Inos. 510,000
(d) Cross Drain 317 |nos. 128,000
{e) Bridge 39 [nos. 28,000
(f) Pump Statien 88 [nos. 400,000
4, On-farm Facilities
(a) Communal & Resettlement Area 14,500 | ha 551,000
(b) Small Scale Commercial Farm 6,000 | ha 504,000
(c¢) Large Scale Commercial Farm 4,500 | ha 675,000
5. Engineering & Administration 676,800 | % (1-4)x15%
6. Contingencies 518,880 1 Z(1-5)x10%
Total 5,707,680
III. Livestock
1. Livestock Water Development Scheme L.S 1,440
2. Grazing Area Development Scheme L.S 3,600
3. Contingencies 504 | Z{1-2)x10%
Total 5,544
I¥. Rural Infrastructure
1. Road Improvement 279 | km 106,020
2. Construction and Improvement of
Boreholles 191 Inos. 110,960
3. Improvement of Imformation Transmission
Measures L.S 9,120
4, Fngineering & Administration 33,915 | =(1-3)x15%
5. Contingencies - 26,002 FE(1-4)x10%
Total 286,017
V._Agricultural Support Services
1. Agricultural Extension Center 2 lunit 11,020
2. Extension Services L.S 10,777
Total 21,797
VI. Pilot Project
1. Water Resources Development L.S 118,862
2. Irrigation Development L.8 11,310
3. Livestock Development L.8 675
4, Bural Infrastruture Development L.8 63,660 |
5. Institutional Strengthening 7,374
5. Agricultural Support Services L.S 1,807
6. Engineering & Administration 30,5862 [Z(1- 5)x15%
7. Contingencies 23,423 | Z (1-6)x10%
Total 267,653
Grand Total 9,919,264
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Table 3.4.2 Economic Cost and Benefit Stream (EIRR)

(Unit:Z$ 10000}

Year Cost Stream Benefit Net Present Worth Value
in {Year| Capital Q&M Replacement Total Stream Benefit {Discount Rate 10%
Order Cost Cost | Benefit
1 2001 405846 409846 G -409846 372587 1]
2 2002 518522 518922 0 -518922 428861 0
3 2003 632812 7580 640492 0 -640482 481211 0
4 2004 984105 18494 1013599 6002 1006697 692302 4714
5 2005 1168865 33506 1202371 7480 ~1194881 746578 4851
6 2008 1184314 47718 1232032 7968 -1224064 695450 4498
7 2007 1274986 62997 1337983 8561 -1329422 686597 4383
g8 2008 897860 73694 971554 186687  -784887 453237 87091
9 2008 449925 79129 529054 440853 --88201 224371 186865
16 2010 401954 83832 485886 618023 132137 187330 238275
11 201 1724 83932 85656 786526 710870 30022 278178
12 2012 839832 83832 973697 888765 26743 310250
13 2013 83832 83932 1150868 1066836 24312 333365
14 2014 83932 83832 1328038 1244106 22102 349714
18 2015 83932 83932 1505156 1421224 20093 360322
16 2016 83932 83932 15051586 1421224 18266 327568
17 2017 838932 830932 1505156 1421224 16605 297787
18 2018 83932 83932 1505156 1421224 {50886 2107186
19 2018 83932 83932 1505156 1421224 13724 246105
20 2020 83932 83932 1505156 1421224 12476 223732
21 2021 83932 69943 153875 1505156 1351281 20783 203393
22 2022 83932 83932 1505156 1421224 10311 184902
23 2023 83932 83932 1505156 1421224 9373 168093
24 2024 83832 83932 1505156 1421224 8521 152812
25 2025 83932 83932 1505156 1421224 7747 138920
26 2026 83932 83932 1505156 1421224 7042 123291
27 2027 83932 83932 1505158 1421224 6402 114810
28 2028 83932 83932 1505156 1421224 5820 104373
29 2029 83932 83932 1505156 1421224 5291 94884
30 2030 83932 83932 1505156 1421224 4810 86258
3t 2031 83932 69943 153875 1505156 1351281 8017 78417
32 2032 83932 8393z 1505156 1421224 3975 71288
33 2033 83932 83832 1505156 1421224 3614 64807
34 2034 83832 83932 1505156 1421224 3285 58918
35 2035 83932 83932 1505156 1421224 2987 53560
36 2036 83932 83932 1505156 1421224 2718 48691
37 2037 83932 83932 1505156 1421224 2468 4426417
38 2038 83032 83932 1505156 1421224 2244 40240
39 2039 83932 83932 1505156 1421224 2040 36582
40 2040 83932 83932 1505156 1421224 1854 33256
41 2041 83932 69943 153875 1505156 1351281 - 3091 30233
42 2042 83932 : 83932 1505156 1421224 1533 27485
43 2043 83932 83932 1505156 1421224 1393 24986
44 2044 83932 83932 1505156 1421224 1267 22715
45 2045 83932 83932 1505156 1421224 1151 20650
46 2046 83932 83932 150561586 1421224 1047 18772
47 2047 83932 83932 1505156 1421224 852 17066
48 2048 83532 83932 1505156 1421224 865 15514]
49 2049 83932 83932 1505156 1421224 786 14104
50 2050 83832 69943 153875 1505156 1351281 1311 12822
7935413 3768330 279772 11980515 59711229 47730714 5300668 5638421
EIRR 10.5%
B/C 1,06 (Discount Rate10%)
B-C 337753 (Discount Rate!0%)
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