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Annex D. Extensive Work Plan for Irrigation Development

Chapter 1 Practicable Investment

1.1 Practicable Investment

The field survey indicates a necessity of several rehabilitation and construction work to attain

1) effective and efficient water use, 2) proper on-farm water management, 3) dam safety, as well as
appropriate watershed management of the dam catchment area. Work items of the rehabilitation and
new construction works are broadly composed of construction of irrigation/drainage canals, intake
facilities such as weirs, dams with appurtenant structures of spillway, intake, as well.

Amongst these interventions aiming at irrigation development, it is essential to make a plan, design
and implementation of the rehabilitation and new construction works on the basis of a participatory
approach to attain sustainable project operation. For this purpose, promotion of farmers’ ownership
is indispensable to improve farmer’s income. The farmers should notify an importance of operation
and maintenance of irrigation systems and water management. Dam rehabilitation work is also
promptly carried out to minimize future damages of spillway and dam embankment. Rehabilitation
of intake weirs is also necessary to ensure intake capacity for irrigation. The Government shall
undertake the rehabilitation work of these dams and intake weirs because it is recognized that the
farmers, who are practically responsible for these facilities at present, have no technical and also
financial ability to undertake these works. In terms of irrigation development in the Master plan,
staged implementation plan is proposed, comprising of 1) irrigation canal construction, 2) small scale
intake weir construction and 3) major facilities like to impounding dams in the order of a priority.

1.2 Work Items in the Master Plan

During the investigation of the small scale irrigation schemes in the Study area, 13 existing schemes
and 12 potential schemes were selected from the point of their viability of the system operation by the
farmers. In the Master plan, the first priority shall be put on canal rehabilitation and new
construction works for the reason that proper maintenance of these on-farm irrigation systems by the
beneficiaries led to sustainable irrigated agriculture. It is of course necessary to commence
rehabilitation work of the dam facilities and watershed management aiming to prolong a life span of
the dam, however as indicated above first priority shall be put on the irrigation system rehabilitation
to directly and promptly improve farmers’ income and livelihood. The following are remarkable
points to implement the small scale investment plans, especially for gravity system:

Table 1.1.1 Remarkable Points on the Rehabilitation Work for Gravity Irrigation Schemes

Remarkable points Explanations

1) Irrigation system functions as required. Emphasis shall be put on enhancement of the farmers’ activities realize
sustainable agriculture, thus rehabilitation work shall be competent to the
farmers ability of the operation and maintenance, water management,
etc. For this purpose, the MACO staff should be capable of
investigation and planning. In addition, the MACO staff should
recognize an importance of farmers participation from the planning
period.




Remarkable points Explanations
2) Irrigation water is properly distributed. Water distribution system should be maintained with farmers’ ability and
demands. It is expected to growing in capacity of the irrigation staff of
the MACO to instruct the farmers of self planning of the irrigation
system.

3) Water users association, agricultural | The farmers themselves recognize a validity of WUA and decide
cooperatives work well for operation | operational rules of the WUA. The MACO shall assist establishment
and maintenance. of the WUA and further process to strengthen their activities.

4) Investment cost and benefit take a | It is essential to make rehabilitation and new construction works

balance. economically vital between investment (rehabilitation) cost and
incremental benefit by increase of farm production as well as market

price improvement with market cultivation.

5) Irrigation ~ management  system is | A rehabilitation work is expanded to surrounding area as a model. A

disseminated to surrounding area. model project should be composed of taking regional characteristics in
terms of water resource availability, run-off pattern of surface water,

similarity of farming practice.

The following are major components of the rehabilitation works:
* Construction of canal : Earth lined canal for impervious foundation, or concrete/ brick with
mortar plastering canal is proposed.

* Reshape of canal : Widening of canal section improves flow capacity, thus improves
irrigation efficiency. Minimizing flow time of the irrigation water
can reduce water conveyance loss.

* Installation of intake : Siphon or conduits type intake is installed on the dam embankment
for irrigation water use.

* Division pit : Water control by soil material at division point is sometimes a
laborious work, especially women. Prefabricated concrete plate is
recommended to lighten manpower.

Prefabricated concrete plate Assembly at site

* Small storage pit : Water conveyance to the farm land located at upper portion of the
canal is by manpower by means of buckets or treadle pumps. In
general, irrigation time is limited, so it is difficult to draw water to
the farm land. Small storage pit is helpful to tentatively storage
irrigation water.

 Rehabilitation of spillway : It is necessary to take appropriate measures to ensure the dam

safety during food. Spillway canal bed, side wall protection is
employed.

* Installation of intake weir : Intake weir is constructed to divert surface water to the beneficial

areas. Simple weir made of wood thinned from forests and earth




materials, masonry weir are available from an economical

efficiency and also ease of maintenance by the famers.

From a point of water management, the following are improved:
* Control of irrigation water: It is necessary to control irrigation water according to growth

period of the crops, especially irrigation water is limited like a dam

facilities.

* Irrigation time : It is preferable to estimate irrigation time corresponding to a farm
land area.

* Secondary canal : Reshape of a secondary canal contributes to shortening of flow

time, reduction of a seepage loss from a cnala.

With regard to a groundwater use such as dambo, following points are indictaed to accelerate water
use for irrigation purpose:

* Land use : Land use in and around a dambo area has not been developed due
to a traditional land ownership system. It is recommended to ease
traditional system by the Government initiative.

* Groundwater use : Environmental issue of a dambo use related to soil and water
contamination shall be cleared to come up with a means of
groundwater use.

» Improving work conditions: Rural development in such a method of standardirizing of living
condition, rural road construction is encouraged to accelerate

collective farming in and around the dambo areas.

Initial investment : A financial support system of an itinial investment for such as
protect fencing, water place for livestock.

» Hydro-geological investigation: Yield of groundwater varies by geological characteristics of the

ground even in the dambo area. Hydro-geological investigation

of aquifers is inevitable to estimate development potential in the

development site.

Following points are indicated from an environmental issues::

* Soil erosion : “Sabo dam” (sand trap dam) is effective to eliminate soil
development in the reservoir of the dam. (Sado dam aims at not
sediment trap but control erosion along the stream by means of
declining stream slope that reduces river erosion and soil
movement). Dreding of sediment in the reservoir is also effective
to enlarge impounding capacity of the dam. Machinery selection
is important to effectively remove the soil.

* Watershed management : Contour bund with vetiver grass is effective way to mitigate
surface erosion.

* Pollution in depressed area: Sewage contained water flows into a dambo area in a few irrigation

schemes without sufficient treatment. Further investigation of



natural depuration effect by plant and soil in the swampy area,
dewatering to downstream area is required.

The above rehabilitation plan shall be verified and its effectiveness is monitored and quantitatively
evaluated so as to ensure expansion to the similar area as a model scheme. Detailed investigation of
a dambo condition, water surface fluctuation, water quality shall be carried out to collect necessary

assessment data for a dambo development.

1.3 Structural Design (Reference)

The following are basic design concept for the structural planning and design:

(1) Intake weir (River)

In general, intake weir has firm structure comprising of concrete, masonry, etc. to secure stability of
In addition, more simplified structure using thin wood, earth materials
The structure

the structure against floods.
and plastic sheet as an impervious material materials to minimize construction cost.
and material depends on a length of the intake weir, elevation of water level from the foundation,

bearing capacity of the foundation, as well.

2) Installation of intake devices (Dam)
Either siphon type intake or conduit type intake is selected to introduce dam water to the beneficial

farm lands. Siphon type was applied to the existing dam due to an economical advantage of the

siphon type intake. Characteristic points of both intake types are listed below.
Table 1.3.1 Characteristics of Intake Type
Siphon type Conduits type

Intake Two parallel polyethylene pipes with its diameter | Any pipe diameter is allowed for conduits type.
capacity of maximum 60 mm are applied to intake storage | When water requirement is large, conduits type is

water in the reservoir. The capacity of siphon | selected.

with two pipes are roughly estimated at miximum 5

lit/sec, thus siphon type intake is recommende to

supply irrigation water to relatively small farm

area. When pipe diameter becomes large, it takes

a lot of time and labor force to fill up the pipe with

water.
Operability When pipe diameter becomes large, it takes a lot of | It requires simple valve opening.

time and labor force to fill up the pipe with water.
Construction Material cost for PVC and polyethylene pipe is | Excavation work to the dam foundation and pipe
cost minimal. Earth work also small. protection work need relatively high construction

cost. Dewatering also necessary to secure dry
work condition.

Maintenance Water tightness shall be secured especially joint | Maintenance cost is null. Intake valve shall be
cost portion. PVC and polyethylene pipe are not | replaced every 10 to 20 year after the installation.

deteriorated when they are buried in the ground.




There are two types in the siphon type intake,
1) intalling siphon pipe along the dam crest, and
2) siphon pipe is embedded in the dam crest.

Fig. Siphon Type Structure
A Guide to Agricultural Planning, 1977

Conduits shall be embedded in the firm dam
foundation to prevent uneven settlement of the dam
embankment, which caused pipe damage.

Cut-off walls are installed along the conduits. A
wider cut-off wall is installed to secure longer
seepage length, especially in the core section of the
dam embankment. Imperrmeable earth material
such as clayey soil is refilled along the conduits.

In general, steel pipe and concrete pipe is used for
the conduits with a reinforced concrete protection
along the pipe.

Fig. Conduits Type Structure
A Guide to Agricultural Planning, 1977

1) Siphon type intake
It is notable points for the design of the siphon type intake:
(a) Water head
It is crucial to secure water head between water surface and farm land. Since the farm lands
are located immediately downstream of the dam, sufficient water head is not secured
especially in the dry season. It is proposed to install prural siphons in different elevation at
the outlet of the siphon to intake water as much as possible when impounding water level

becomes low in the dry season.



(b)

(©)

2)

Number of siphon

The intake capacity is determined by pipe diameter and the number of siphon. Several
combinations of pipe diameter and number of the siphon shall be examined in consideration
of operation method, material availability, etc. At least two siphons are intstalled in case of
malfunction of the either siphon. Use of extremely smaller pipe diameter causes small flow
capacity due to a friction loss of the pipe. Besides from this, large pipe requires laborious
work to fulfill the siphon pipe with water. Pipe diameter shall be not smaller than 60 mm
according to the site investigation. PVC pipe and polyethylene pipe is selected for outlet
side. Polyethylene pipe is applicable to inlet side pipe because of its flexibility.

Valve selection

Flap valve and sluice (stop) valve are applied to the inlet and outlet end, respectively. Flap
bane type valve is recommended for inlet valve to avoid mechanical failure like a spring type
flap valve. Screen or sloted filter is installed to avoid foreign materials clogging the inlet

pipe. Stop valve is applied to the outlet valve.

Conduit type intake

Conduit type intake is recommended because of its adequate flow capacity and operational and

maintenance easiness, except following probles:

(a)

(b)

(©)

3)
1)
(a)

Water leakage through conduits

Pipe installation through the dam embankment is susceptible to induce water flow along the
conduits. Cutoff wall installation mitigates water flow and proper compaction of impervious
earth material can reduce seepage flow. Conduits shall be installed in the dam foundation to

neglect affect to the dam embankment in principle.

Dewatering of impounding water
It is necessary to drain impounding water during the construction, otherwise temporary
embankment or sheet pile is necessary to maintain construction site in dry condiotion. It

sometimes needs higher construction cost.
It is important to install two valves at the outlet of the intake pipe.
Rehabilitation of dam and appurtenant structure

Dam

Leakage of water

The leakage through dam embankment and foundation is caused by several reasons as follow:

i)

High permeability of the dam foundation (Grouting wall is not installed.)



When dam foundation is composed of Center core
high permeable layers, seepage water Water surface

spouts out from downstream of the
dam embankment.

age from dam toe

\__//’

i1) High peameability of dam embankment
In the case a dam embankment, especially core zone is not sufficiently compacted due to poor

construction method or inpropoer material selection.

When core materials were not

sufficiently compacted, or conpacted Center core

surface of each layer was not raked, @ Water surface

seepage flows along the boundary of ><‘ eepagee from dam slope
compacted layer, and flow out from

downstream slope.

ii1) Toe drain is not installed to the abutment

Downstream

Installation extent of toe drain B Installation extent of toe drairl
Flow out from Seepage  water is
drained to toe drain

damslope ‘o'  drainedtotoedrain | = ___________
P : Sl S

. -.-..-.:-ﬁ‘.-:-‘.._- ..-.,..-.,.J..,.J...-;‘.-'R,.J.R

T T 7 A v v VA / \ N N

Upstream

iv) Drain was not constructed

' ' Center core
When drain was not installed, seepage water Water surface Seepagee from dam
apouts out on the downstream slope of the
embankment.
—
Dam Section without Toe Drain
Center core

As a countermeasures, toe drain shall be
installed along the embankment. Seepage Water surface
water is drained along the pipe in the toe

drain and drained to the stream.

Toe drain

Dam Section with Toe Drain



In the case of center core zone type dam, a Center core Vertical drain

vertical drain is appropriate method to safely Water surface Horizontal drain
drain the seepage water and sustain
embankment stability in general.

Dam Section with Vertical Drain

2) Rehabilitation of the spillway

Almost all dam spillway canal bed and side walls are not protected with firm materials such as
concrete, masonry and stone riprap. In this situation, spillway bed and side walls have been
damaged and eroded by floods. Meanwhile some dams have insufficient free board height between
spillway canal bed and dam crest, accordingly dam safety is not secured especially during the floods.
A few dam have an overflow crest in the spillway canal, however canal surface erosion of the
spillway is destructive to a stability of crest foundation of the spillway. In addition, over exuberant
weeds on the spillway canal declines flow capacity of the spillway. In this regard, protection of the
spillway canal and side walls are necessary not only to secure dam safety but to minimize total
rehabilitation cost of the spillway in its service period from a view point of asset management.
Concrete slab apron, gabion consolidation along the spillway bed and masonry wall protection of the

side walls of the spillway are recommended to protect the spillway.

Widening of the spillway canal, rising of dam crest are proposed to secure free board. Installation of
overflow crest also increases flow capacity of the spillway without rising of flood water level and
mitigate spillway channel erosion at the upstream of the spillway crest. Sufficiently longer apron
concrete shall be installed to prevent local erosion immediately downstream of the overflow crest of

the spillway.



Chapter 2 Work Items

2.1 Work Items for Rehabilitation of the Existing Irrigation Schemes

Work items for the rehabilitation work of the existing irrigation schemes are indicated in Table T2.1.1.
Work items are divided into two categories, i.e., “water conveyance works for irrigation” and “dam

rehabilitation works” according to funding schedule.

2.2 Work Items for Construction of the Proposed Irrigation Schemes

Work items for the proposed irrigation schemes are indicated in Table T2.2.1.
As same policy as those for rehabilitation works above, work items are divided into two categories,

i.e., water conveyance works for irrigation and dam rehabilitation works.

2.3 Extension of the Works

Extensive work for the rehabilitation and new construction work of the irrigation facilities shall be

proposed in line with effective and efficient investment plan with following conditions:

1) Investment plan shall be formulated taking account of economical issue, i.e., cost - benefit
relationship of the project,

2) The irrigation system shall be designed in conformity to technical and financial ability of the
farmers to achieve sustainable project implementation by the farmers,

3) Rehabilitation and new construction works shall be evaluated by not individual project but
overall projects proposed in the Master plan,

4) Effective rehabilitation plan shall be proposed for dam structures taking their long term use as
a water source for the irrigation. The rehabilitation cost and investment schedule shall be
examined comparing damaged cost without rehabilitation work and expected benefit

originated by long term use of the impounding water.

About 1), irrigation canal rehabilitation in on-farm level is proposed from a cost-benefit perspective.
About, 2), it is essential to apply gravity irrigation system, about 3), aver all project cost shall be
estimated to satisfy en economical internal rate of return (EIRR) ranging from 12 to 15 % referring to
other economical evaluation of the irrigation sector. About 4), rehabilitation of the spillway canal
shall be promptly commenced to protect dam embankment. It is strongly recommended the
Governments to allocate rehabilitation cost for the dam and its appurtenant structures as a physical
input to prolong their life spans of these social assets. The rehabilitation cost was estimated for a

reference, so it was excluded from the cost in the Mater plan.



Chapter 3 Cost Estimates of Irrigation Facilities

3.1

Assumptions

The following are assumptions of the cost estimates:

1)

2)

3)

4)

5)

3.2

Material costs were surveyed in the Study period of December 2010.

The exchange rate used in the estimates is as follows:
US$1.00=ZMK4,700 (ZMK1.00=J¥0.017) as of December 2010

Construction cost is contract basis with local contractor.

The physical contingency of ten (10) percent of the total cost of the construction cost,

administration, engineering costs is included in the project cost.

Price contingency is also taken into account at an annual proce escalation rate of 3.0 percent.

Project Cost

Project cost is comprised of following items:

1)

2)

3)

4)

Construction cost
Construction cost is composed of direct cost, temporary and preparatory work, contractor's

expense, etc.

Engineering service cost

Engineering service cost is estimated for detailed design and construction supervisory works
by the consultant. The consultants technically assist and advice the government staff during
the detailed design and construction supervision period. Engineering cost is three (3)
percent for the irrigation canal, intake weir rehabilitation/ construction works and ten (10)

percent of dams and their appurtenant structures taking required technical level into account.

Administration

Detailed design and construction works including pre-construction works are undertaken by
the government staff with assistance and advice of the consultant. Administration cost is
estimated at three (3) percent of the direct construction cost for the expense of construction
supervision, diffusion activities for farming, water use, organizational strengthening of the
WUA:S, etc.

Physical contingency

The physical contingency of ten (10) percent of the total cost of 1), 2) and 3) above is taken
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into account.

5) Price contingency
The price contingency of five (5) percent is taken into account.
3.3 Cost Estimates
Project costs are summarized in Table 3.3.1 and 3.3.2. The detailed cost estimates are shown in
Table T3.3.1.
Table 3.3.1 Project Cost for the Rehabilitation Works
(Unit: ZMK_ “000)
No | Existing schemes Province District Cost for Cost for Total
Irrigation Scheme Dams
1 Kafubu Copperbelt Ndola 1,649,237 0 1,649,237
2 | Katuba Central Chibombo 223,968 1,575,215 1,799,183
3 | MulilaKazembe Central Kapiri Mposhi 0 680,764 680,764
4 | Chunga Lusaka Lusaka 739,120 0 739,120
5 | Funzwe Lusaka Kafue 216,432 549,839 766,271
6 | Shantumbo Lusaka Chongwe 15,339 0 15,339
7 | Chipapa Lusaka Kafue 1,553,972 944,171 2,498,143
8 | Kanundwa Southren Monze 0 993,490 993,490
9 | Siafwa-kweda Southern Choma 323,548 665,314 989,362
10 | Ndondi Southern Choma 0 0 0
11 | Nkandabwe Southern Sinazongwe 251,088 632,042 883,130
12 | Nabuyani Southern Kalomo 0 0 0
13 | Mulabalaba Southern Kazungula 201,657 323,668 525,325
Total 5,174,361 6,365,002 11,539,363
Table 3.3.2 Project Cost for Proposed Irrigation Schemes
(Unit: ZMK “000)
Potential schemes Province District Cost for Cost for Total
Irrigation Scheme Dams
1 | Kakoso Copperbelt Chililaombwe 2,702,233 0 2,702,233
2 | Bwafwano Copperbelt Kalulushi 2,171,918 0 2,171,918
3 | Kasamba Central Kapiri Mposhi 1,863,382 452,955 2,316,337
4 | Juda Central Kapiri Mposhi 1,247,449 452,955 1,700,404
5 | Natuseko Central Kabwe 35,925 0 35,925
6 | Waya Camp Central Kabwe 23,573 0 23,573
7 | Lifwambula Central Chibombo 1,031,872 639,659 1,671,531
8 | Munga Central Chibombo 1,863,382 558,340 2,421,722
9 | Chikupi Lusaka Kafue 35,925 0 35,925
10 | Nakempa Southern Choma 939,482 502,133 1,441,615
11 | Siakasipa Southern Kazungula 1,555,415 501,740 2,057,155
Total 13,470,555 3,107,782 16,578,337
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el-a

Table T2.1.1

Rehabilitation Plan of Existing Irrigation Schemes (Proposed Works)

No | Irrigation Scheme Province Rehabilitation Descriptions Effect / Benefit Remarks
District
1 Kafubu block Copperbelt | Construction of intake weir Intake weir (Division pit with concrete) Stable water diversion from the Upstream dambo area is useful to
Ndola (1.5%3.0xH1.5m) river storage river water by lifting river
surface by weir.
Installation of irrigation canal Canal lining (2.74km) Improvement of water
conveyance loss from canal
surface.
Division pit Installation of division pits(20 nos/ Reduction of labor force
2.74km)
2 Katuba Central Installation of intake siphon Additional siphon 2 lines, @ 100mm Increase of intake capacity In addition to present 2 siphons, 2
Chibombo Replacement 2 siphon from ¢ 75mm to siphons are installed at elevated
@ 100mm portion.
Rehabilitation of spillway Installation of masonry side wall Rehabilitation of dam facilities Mitigation of gully erosion on the
(Right: 350m, left: 220m) spillway canal
Installation of revetment
(Gabion 50mx7 lines)
Extension of irrigation canal Extension of left bank irrigation canal Increase of irrigable area Land reclamation may be necessary
(L=335m)
Division pit (8 pits)
Repair of division pits Division pit 10 nos. Increase of irrigation water Damaged pit is repaired.
through division pit
3 Mulila Kazembe Central Rehabilitation of spillway Installation of crest Protection of spillway
Kapiri Mposhi Protection wall of spillway canal
(Right 100m, left 100m)
Installation of revetment
(Gabion 20mx7 lines)
Countermeasures for seepage Grouting or blanket method Restoration of dam storage Detailed investigation is required.
from embankment function (Rehabilitation cost is excluded from
cost estimates.)
4 Chunga Lusaka Prevention of contaminated (Ex. aeration of treatment ponds) Improvement of water quality for | Local government is responsible for
Lusaka sewage water into river irrigation the work. (Cost is excluded from
cost estimates.)
Installation of irrigation canal | Installation of canal (0.4x0.4mx1,200m) | Improvement of water
Division pit 24 nos. conveyance loss from canal
surface.
Diversion of irrigation water Installation of conduit to divert the river | Improvement of water quality for | (Cost is excluded from cost
from other tributaries water irrigation estimates.)
5 Funzwe Lusaka Provision of water lifting Treadle pump (10 sets) Reduction of labor force for
Kafue device water lifting




vi-d

No | Irrigation Scheme Province Rehabilitation Descriptions Effect / Benefit Remarks
District
6 Shantumbu Lusaka Repair of intake valve (Water | Replacement of intake valve, and Restoration of dam storage The rehabilitation work is scheduled
Chongwe leakage from valve) additional sub-valve for maintenance. function during the dry season.
Extension of main irrigation 430m (Inner dimension 0.3mx0.3m) Increase of irrigable area
canal Division pit (9 pits)
Rehabilitation of spillway Installation of crest Protection of spillway
Protection wall of spillway canal
(Right 75m, left 75m)
Installation of revetment
(Gabion 20mx7 lines)
Protection of farm land Construction of terrace type farm land Mitigation of soil erosion (Cost is excluded from cost
erosion with masonry work estimates.)
7 Chipapa Lusaka Rehabilitation of main Additional concrete to raise wall height Increase of canal capacity Survey of present flow capacity and
Kafue irrigation canal (H0.2mxW0.3m>400m) water requirement
Reshape of secondary canals Canal installation (0.3x0.3m) Improvement of water WUA is responsible for the work.
L=250mx21 canals conveyance loss (Cost includes brick and mortar
canal construction. )
Rehabilitation of spillway Protection wall of spillway canal Protection of spillway Spillway bed is composed of
(Right 75m, left 75m) weathered rock, thus protection of
Installation of revetment side wall is proposed.
(Gabion 20mx7 lines)
Installation of consolidation Masonry wall (L=100mx4 rows, Maintenance of reservoir Consolidation dam can reduce
dam H=1.5m) including gabion protection | capacity riverbed erosion upstream of the
(W=3.0m) reservoir.
Dredging of sediment Dredging of soil, preparation of soil Maintenance of reservoir Access of heavy equipment is
accumulated in the reservoir disposal area capacity necessary (Cost is excluded from
cost estimates.)
Water leakage along intake Installation of cut-off all, refilling with Securing dam safety Detailed investigation of seepage
pipe impermeable earth materials along the phenomena is necessary to confirm
intake pipe the main cause. (Cost is excluded
from cost estimates.)
Installation of sub-valve Sub-valve is installed when main valve Maintenance of reservoir
is replaced or repaired. capacity
Protection of intake valve Valve pit construction Maintenance of reservoir
capacity
8 Kanundwa Southern Protection of spillway Side wall with masonry Securing dam safety Pipe joint sealing shall be examined.
Monze (100mx2 spillways) (Spillway canal shall be deepened to

Bed consolidation work with gabion
(20mx10 lines x2 spillways)

prevent inundation of farmland
immediately downstream of the dam
embankment.)

Spillway rehabilitation

Installation of overflow crest

2 spillway




Si-da

No | Irrigation Scheme Province Rehabilitation Descriptions Effect / Benefit Remarks
District
9 Siafwa-kweda Southern Installation of dam intake Installation of intake or siphon type Increase of intake capacity Farm land downstream of the dam
Choma device intake should be prepared.
Installation of irrigation canal | Installation of canal (0.4x0.4mx500m) Increase of irrigable area
Rehabilitation of spillway Repair of apron concrete and side wall Securing dam safety Spillways located at both dam
(60mx2 spillways) abutment shall be protected.
10 | Ndondi Southern Air valves shall be installed to | (Available water head shall be Intake discharge is increased. (Cost is excluded from cost
Choma smoothly blow air in the examined. When water head is estimates.)
siphon pipes or change to insufficient, outlet of the siphon shall be
large pipe of siphon replaced to lower portion.)
11 | Nkandabwe Southern Rehabilitation of intake weir Rehabilitation of decrepitude weir body | Securing stability of the weir Rising of intake crest may cause
Sinazongwe (L=40m) structure increase of seepage water in the
mining tunnel located close to the
reservoir, so this plan is not
applicable.
Rehabilitation of irrigation Rehabilitation of decrepitude irrigation Increase of intake capacity
canal canal (0.3mx0.3m, L=500m)
Installation of pit Division pit (10 nos) Increase of intake capacity
Replacement of intake gate Installation of sluice valve including | Effective use of dam storage
sub-valve water
12 | Nabuyani Southern (none) Since inlet pipe to fill up siphon pipe
Kalomo is made of polyethylene pipe with
rubber sheet covering, air can get in
easily. It is  recommended to
replace pipe materials with PVC cap
to hermetically seal the pipe to
exclude any external air.
13 | Mulabalaba Southern Rehabilitation of spillway Placing apron concrete Securing dam safety
Kazungula apron concrete Placing gabion downstream of spillway

apron concrete

Drainage improvement

Drainage canal construction (L=150m,
200m, canal width of 1.0m) with
wooden materials or fascine fence

Increase of irrigable area

Improvement of dam intake
facilities

Installation of additional siphon

Increase of intake capacity

Improvement of main
irrigation canal

Improvement of division pit (installation
of adjustable stop log)

Increase of intake capacity

Device for water lifting from the
canal

Extension of irrigation canal

500m (Inner dimension 0.3m>0.3m)

Increase of irrigable area

Installation of right side canal (Cost
is excluded from cost estimates.)
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Table T2.2.1

Construction Plan of Potential Irrigation Schemes (Tentative plan)

No | Irrigation Scheme Province Rehabilitation Descriptions Effect / Benefit Remarks
1 Kakoso Copperbelt | Installation of regulating tanks | Concrete tanks of 5 nos Reducing water loss Other farm land is located along
Chililabombwe (6mx6mxH2.5m) Effective use of irrigation water stream for 2 to 3 km downstream of
in night time flow the Kakoso beneficial area.

Water storage in drought year Improvement of irrigation efficiency
at upstream farm land is effective to
increase irrigation water for
downstream use.

Canal lining Lining of main canal along contour line Improvement of water Irrigation canal is extended to 1.8km
(0.4mx0.4mx*3,655m) conveyance loss from canal downstream of the spring points.
surface
Division pit Division pit (30 nos) Diversion of irrigation water
- Rehabilitation of sewage Installation of PVC pipe or concrete Conservation of water quality Sewage water shall be separated
ponds and tanks canal from environmental point from irrigation water, especially
- Separating of sewage water downstream area of the sewage
by bypass canal or pipe. ponds. (Cost is excluded from cost
estimates.)
2 Bwafwano Copperbelt | Rehabilitation of irrigation Canal lining and widening (Right canal Improvement of irrigation Enlargement of canal capacity.
Kalulushi canal 2.7 km), left canal 1.0 km) including efficiency by reducing seepage
culvert at road crossing section loss from the canal.
Division pit Installation of division pits( 1 nos/50m) Reduction of labor force
3 Kasamba dam Central Rehabilitation of spillway Protection of spillway canal bed and Securing dam safety Overtopping of dam crest has
Kapiri Mposhi side walls (Right side L=60m, left side occurred three times in 10 years after

L=100m)
Revetment of spillway canal (5 lines)

dam completion.

Rehabilitation of spillway

Overflow crest (L=30m)

Spillway canal protection

Raising of dam crest

About 1.5m raising is proposed (it
depends on spillway capacity)

Securing dam safety

Dam crest is raised when existing
reservoir capacity is maintained.
(Cost is excluded from cost
estimates.)

Installation of intake facilities

Siphon type intake is proposed at left
side abutment of the dam body.

Increase of irrigable area

Construction of irrigation
canal

Canal (0.4mx0.4m), Left side
(L=1,500m), right side (L=1,500m)

Scheduled farming is realized by
stable irrigation water supply.

Farm land is located along the river.

Land preparation

Land preparation of sloped terrain along
the river.

Increase of irrigable area

Since land forms relatively flat,
weeding may be necessary. (Cost is
excluded from cost estimates.)
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No | Irrigation Scheme Province Rehabilitation Descriptions Effect / Benefit Remarks
4 Juda dam Central Installation of intake facilities | Intake or siphon type intake device is Increase of irrigable area
Kapiri Mposhi applied.
Rehabilitation of spillway Overflow crest (L=30m) Spillway canal protection
Rehabilitation of spillway Protection of spillway canal bed and Securing dam sefty
side slope protection with masonry wall.
(Right side 60m, left side 100m)
Revetment (Gabion 30mx5 lines)
Construction of irrigation Canal (0.4mx0.4m), Left side Scheduled farming is realized by | Farm land is located along the river.
canal (L=1,000m), right side (L=1,000m) stable irrigation water supply.
Division pits (40 nos)
Land preparation Land preparation of sloped terrain along | Increase of irrigable area Since land forms relatively flat,
the river. weeding may be necessary. (Cost is
excluded from cost estimates.)
5 Natuseko Central Enhancement of manpower | Treadle pumps 5 sets and movable | Increase of irrigable area Beneficiaries will increase from
Kabwe watering engine pumps 5 sets for communal use | Reduction  of labor  force | current 30 households to 60 or more.
of farmers especially for women Development of dambo area for
irrigation
Water conveyance of pipe Polyethylene pipe (¢ 50mm, 50m X 30 | Reduction of water conveyance | Gushed (spring) water is conveyed
farmers loss of groundwater to farm lands through pipes.
6 Waya Central Enhancement of manpower | Treadle pumps 5 sets and movable | Increase of irrigable area Project is subject to scattered farm
Kabwe watering engine pumps 2 sets for joint use of | Reduction of labor  force | area composed of 5 to 6 households
farmers especially for women in each area.
Engine pump is used for elevated
farm land.
Road rehabilitation Farm road (4m wide, 500m long) Access road to transport farm | (Cost is excluded from cost
inputs and outputs estimates.)
7 Lifwambora Central Installation of intake facilities | Intake or siphon type intake device is | Increase of intake capacity Land preparation downstream of the
Chibombo applied. dam is necessary.

Construction of irrigation
canal

Canal (0.4mx0.4m), Left side
(L=1,000m), right side (L=650m)
Division pits (33 nos)

Scheduled farming is realized by
stable irrigation water supply.

Farm land is located along the river.

Rehabilitation of spillway

Overflow crest (L=30m)

Spillway canal protection

Rehabilitation of spillway

Side wall protection (Masonry, right

side 100m, left side 60m)

Protection of spillway canal bed with

gabion (30m wide X 5 lines)

Securing dam safety

Rehabilitation of
portion of the
protection: 60m
height)

downstream
spillway (slope
long, 2m wall
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No | Irrigation Scheme Province Rehabilitation Descriptions Effect / Benefit Remarks
8 Munga Central Installation of intake facilities Intake or siphon type intake device is | Increase of intake capacity Land preparation downstream of the
Chibombo applied. dam is necessary.
Construction of irrigation Canal (0.4mx0.4m), Left side Scheduled farming is realized by | Farm land is located along the river.
canal (L=1,500m), right side (L=1,500m) stable irrigation water supply. Farm land shall be gathered to
Division pits (60 nos) minimize irrigation canal length,
otherwise, 3,000m canal is required.
Raising of dam crest Raising of dam crest to secure free | Securing dam safety (Cost is excluded from cost
board of the embankment (at least 1.0m) estimates.)
Rehabilitation of spillway Overflow crest (L=30m) Spillway canal protection
Rehabilitation of spillway Side wall protection (Masonry, right | Securing dam safety
side 100m, left side 100m)
Protection of spillway canal bed with
gabion (30m widex5 lines)
9 Chikupi Lusaka Enhancement of manpower | Treadle pumps 5 sets and movable | Increase ofirrigable area Farm area is scattered in the wide
Kafue watering engine pumps 5 sets for joint use of | Reduction of labor force dambo area. Estate area of 250 ha
farmers is located in the Chikupi area.
Road construction Road of 4m wide, 1km long Access to the site in the beginning| (Cost is excluded from cost
of the wet and dry season estimates.)
10 | Nakempa Southern Installation of intake facilities | Intake or siphon type intake device is | Increase of intake water Land preparation downstream of the
Choma applied. dam is required.
Construction of irrigation Canal (0.4mx0.4m), Left side Scheduled farming is realized by
canal (L=750m), right side (L=750m) stable irrigation water supply.
Division pits (30 nos)
Rehabilitation of spillway Side wall protection (Masonry, right Securing dam safety
side 75m, left side 75m)
Protection of spillway canal 20m wide
x5 lines
Rehabilitation of spillway Overflow crest (L=20m) Spillway canal protection
11 | Siakasipa Southern Rehabilitation of spillway Side slope protection with masonry wall. | Securing dam safety
Kazungula (Right side 60m, left side 75m)

Protection of spillway canal bed
(20mxS5 lines)

Rehabilitation of spillway

Overflow crest (L=20m)

Spillway canal protection

Installation of intake facilities

Siphon type intake at left side of the
dam embankment

Increase of irrigable area

Construction of irrigation
canal

Canal (0.4mx0.4m), left side L=1,500m,
right side L=1,500m

Scheduled farming is realized by
stable irrigation water supply.

Land preparation downstream of the
dam is required.

Construction of road drainage
ditch

Installation of drainage ditch along the
dam crest road
(50m longx2linesxboth sides=200m)

Securing reservoir capacity

Mitigate sediment inflow into the
reservoir. (Cost is excluded from
cost estimates.)
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Irrigation Scheme

Province

Rehabilitation

Descriptions

Effect / Benefit

Remarks

12

Mandia
Kazungula

Southern

Either gravity irrigation by
15km canal or  motorized
pump system is proposed.

Pre-F/S  shall be  conducted
especially water conveyance system.
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Table T3.3.1

Cost Estimates

(Unit: ZMK*000)

j Scheme
1 Kafubu
Katuba

W N

Mulila Kazembe

7 ¢ Chipapa
8 Kanundwa
9 Siafwa-kweda

: Nkandabwe

12 Nabuyani
: Mulabalaba

i Total I.

: Lifwambora
Munga

¢ Chikupi

11 ESiakasipa
Total II.

Rehabilitation Cost

Direct cost

1,021,452 |
138714 |
457,773
134047
9,500 :
962,450
200389
0.

155,511

124,896 :
3,204,732 :

Direct cost
1,673,624
1,345,174
1,154,083

772,605
22,250
14,600

639,088

1,154,083
22,250
581,867
963,344
8,342,967

Indirect cost
306,436
41,614

137,332 :
40214
2,850 :
288,735
60,117 :
0.
16653
0
37,469

961420

Total

595,105
174,261

1,327,888
180,329 '

1,251,185
260,506

202,164

JAl66152

Irrigation cost

Consulting

66,394
9,016 :

208,308 :

Indirect cost
i 502,087
403,552
346,225
231,782

6,675

191,726
346,225
6,675

174,560 :

289,003
2,502,890

4380

2,175,711
1,748,726
..... 1,500,308

1,004,387
28,925

830,815
1,500,308
28,925

1,252,347
10,845,858

Irrigation cost

108,786
87,436
75,015

1,446

62,617
542,293

39,837

:_Administration Contingency
; ; 215,118
29,213
o

96,407 -
28,230

200

202,692
42202 :

0
26303
674917

1,649,237
223,968
739,120
216,432
1,553,972
0

323,548

325,376

Total 1.

Dam
0
975,607
421,630 :
340,542
0
s84.771
615,316
412371 -
0°
391454
0
200,463
3,042,154

Indirect cost

0
292,682
126,489

Total

1,268,289
548,119 :

Dam, spillway cost

Consulting Administrationf
0l |
63,414
27,406

38,049
16,444

Contingency:_
0!
205,463
88,795

0
102,163
0

442,704 °
0

22,135
0

13,281
0

71,718
0

175,431
184,595
123,711

0

760,202

799,911

536,082

38010

39,996 :

26,804 :
0

22,806
23,997
16082 °

0 :

123,153
129,586
86,845 °

0

117,436
0
60,139

0

508,891

260,602

25445 °
13,030 :

15,267 :
7818 :

82,440 :
42218 :

1,182,646 :

5,124,801

256,240

153,744

830218 |

352,465

283204

..243,05
162,711
4,686
3073
134,592

243,050

4,686
422,341

202,880 :

1,757,029

Total Consulting ?Administration? Contingency? Total 1.

65,271

2,702,233
2,171,918

1,247,449
35,925
23573
1,031,872
1,863,382

35,925

1,555,415
13,470,555

280,537
280,537
0
396,172
345,807
0

310,995

310,752 :

1,924,800

¢ Indirect cost

364,698

18,235

Total 2.

0
1575215
680,764 -
549,839
0
944171 |
993,490
665,814

0
632,042

0!
323,668
6365002

Total 1+2
1,649,237
1,799,183
680,764 |
739,120
766,271
15,339 |
2,498,143
993,490
989,362
0 |
883,130
0
525,325 |
11,539,363 |

Consulting Administration?
0 :
0

0
0|

10,941

Contingencyg
0
50,081 |

364,698

18,235

10,941

59,081
0

118,852
103,742
0
93,299

0

515,023
449,549

0
404,294

25,751
22,477

20,215

0

0

15,451

13,486
0
12,129

83434
72,827 °

0
65496 -

93,226
577,440

403,978
2,502,240

20,199
125,112

12,119 :

75,067

65444
405,363

Total 2.

452,955
452,955

0
639.659
558,340

0

502,133

501,740

3,107,782

Total 142
2,702,233
2,171,918
2,316,337 |
1,700,404
35,925
23,573 |
1,671,531
2,421,722
35,925
1,441,615 |
2,057,155
16,578,337

Total I+11

11,547,699

3,464,310

15,012,010

750,601

450,361

2,431,946

18,644,916

5,866,954

1,760,086

7,627,041

381,352

228,811

1,235,581

9,472,784

28,117,700




Table T3.3.2

Direct Cost of the Rehabilitation Works

Direct Cost (Rehabilitation)

1. Sheme Kafubu Irrigation Scheme
2. District Ndola
3. Province Copperbelt
Work Category Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.4mx0.4m m 2740 269,055 59,993 737,210,727 164,380,820 901,591,547
2) Miscellaneous work % 10 73,721,073 16,438,082 90,159,155
Sub-Total 1. 810,931,800 180,818,902 991,750,702
2. Pit installation for canal nos 20
Concrete work
1) Concrete C-18 m3 11.88 497,834 209,673 5,914,273 2,490,915 8,405,189
2) Form m2 1152 29,686 0 3,419,800 0 3,419,800
3) Bar ton 0.712 2,791,000 4,639,000 1,987,192 3,302,968 5,290,160
4) Base gravel m3 5.88 71,736 36,183 421,807 212,756 634,563
5) Miscellaneous work % 10 1,174,307 600,664 1,774,971
Sub-Total 2. 12,917,379 6,607,303 19,524,682
3. Diversion work
Earth work
1) Excavation by man-power m3 5 18,720 0 93,600 0 93,600
2) Bachfilling by man-power m3 0 11,040 0 0 0 0
Concrete work
1) Concrete C-21 m3 5.5 497,834 209,673 2,738,090 1,153,202 3,891,291
2) Form m2 33 29,686 0 979,630 0 979,630
3) Bar ton 0.55 2,791,000 4,639,000 1,535,050 2,551,450 4,086,500
4) Base gravel m3 2 71,736 36,183 143,472 72,366 215,838
5) Miscellaneous work % 10 539,624 370,465 910,089
Sub-Total 3. 6,029,465 4,147,483 10,176,948
Total 1+2+3 829,878,644 191,573,688  1,021,452,332
1. Sheme Katuba Irrigation Scheme
2. District Chibombo
3. Province Central
Work Category Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.4mx0.4m m 335 269,055 59,993 90,133,428 20,097,655 110,231,083
2) Miscellaneous work % 10 9,013,343 2,009,766 11,023,108
Sub-Total 1. 99,146,771 22,107,421 121,254,192
2. Pit installation for canal nos 8
Concrete work
1) Concrete C-18 m3 4.752 497,834 209,673 2,365,709 996,366 3,362,075
2) Form m2 46.08 29,686 0 1,367,920 0 1,367,920
3) Bar ton 0.2848 2,791,000 4,639,000 794,877 1,321,187 2,116,064
4) Base gravel m3 2.352 71,736 36,183 168,723 85,102 253,825
5) Miscellaneous work % 10 469,723 240,266 709,988
Sub-Total 2. 5,166,951 2,642,921 7,809,873
3. Siphon installation
Earth work
1) Excavation by man-power m3 6 18,720 0 112,320 0 112,320
2) Bachfilling by man-power m3 6 11,040 0 66,240 0 66,240
Plumbing work
1) PVC pipe Dia 100mmx2 m 60.2 11,226 36,360 675,805 2,188,872 2,864,677
2) Hoot valve Dia 100mmx2 nos 2 706,000 0 1,412,000 0 1,412,000
3) Stop valve Dia 100mmx2 nos 2 1,059,000 0 2,118,000 0 2,118,000
4) Miscellaneous work % 20 841,161 437,774 1,278,935
Valve pit construction
1) Concrete C-18 m3 0.9 497,834 209,673 448,051 188,706 636,757
2) Form m2 10 29,686 0 296,858 0 296,858
3) Bar ton 0.09 2,791,000 4,639,000 251,190 417,510 668,700
4) Base gravel m3 0.3 71,736 36,183 21,521 10,855 32,376
5) Miscellaneous work % 10 101,762 61,707 163,469
Sub-Total 3. 6,344,908 3,305,424 9,650,332
Total 1+2+3 110,658,630 28,055,766 138,714,396




1. Sheme Chunga Irrigation Scheme
2. District Lusaka
3. Province Lusaka

Work Category Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.4mx0.4m m 1200 269,055 59,993 322,866,012 71,991,600 394,857,612
2) Miscellaneous work % 10 32,286,601 7,199,160 39,485,761
Sub-Total 2. 355,152,613 79,190,760 434,343,373
2. Pit installation for canal nos 24
Concrete work
1) Concrete C-18 m3 14.256 497,834 209,673 7,097,128 2,989,098 10,086,226
2) Form m2 138.24 29,686 0 4,103,759 0 4,103,759
3) Bar ton 0.8544 2,791,000 4,639,000 2,384,630 3,963,562 6,348,192
4) Base gravel m3 7.056 71,736 36,183 506,168 255,307 761,475
5) Miscellaneous work % 10 1,409,169 720,797 2,129,965
Sub-Total 2. 15,500,854 7,928,764 23,429,618
Total 1+2+3 370,653,468 87,119,524 457,772,991
1. Sheme Sahntumbu Irrigation Scheme
2. District Kafwe
3. Province Lusaka
Work Category Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.3mx0.3m m 430 214,987 53,795 92,444,367 23,131,850 115,576,217
2) Miscellaneous work % 10 9,244,437 2,313,185 11,557,622
Sub-Total 1. 101,688,804 25,445,035 127,133,839
2. Pit installation for canal nos 9
Concrete work
1) Concrete C-18 m3 4.203 497,834 209,673 2,092,398 881,256 2,973,654
2) Form m2 40.14 29,686 0 1,191,586 0 1,191,586
3) Bar ton 0.252 2,791,000 4,639,000 703,332 1,169,028 1,872,360
4) Base gravel m3 2.286 71,736 36,183 163,988 82,714 246,702
5) Miscellaneous work % 10 415,130 213,300 628,430
Sub-Total 2. 4,566,435 2,346,298 6,912,733
Total 142 106,255,239 27,791,333 134,046,572




1. Sheme

Chipapa Irrigation Scheme

2. District Kafue
3. Province Lusaka
Work Category Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
Canal rehabilitation
Concrete work Lifting of wall height
1) Concrete C-18 m3 48 497,834 209,673 23,896,054 10,064,304 33,960,358
2) Form m2 320 29,686 0 9,499,443 0 9,499,443
3) Miscellaneous work % 10 3,339,550 1,006,430 4,345,980
Sub-Total 1. 36,735,047 11,070,734 47,805,781
Secondary canal extension
1) Canal (Brick) 0.3mx0.3m m 2500 269,055 59,993 672,637,525 149,982,500 822,620,025
2) Miscellaneous work % 10 67,263,753 14,998,250 82,262,003
Sub-Total 2. 739,901,278 164,980,750 904,882,028
Pit installation for main canal nos 10
Concrete work
1) Concrete C-18 m3 5.94 497,834 209,673 2,957,137 1,245,458 4,202,594
2) Form m2 57.6 29,686 0 1,709,900 0 1,709,900
3) Bar ton 0.356 2,791,000 4,639,000 993,596 1,651,484 2,645,080
4) Base gravel m3 2.94 71,736 36,183 210,903 106,378 317,281
5) Miscellaneous work % 10 587,154 300,332 887,486
Sub-Total 3. 6,458,689 3,303,652 9,762,341
Total 1+2+3 783,095,014 179,355,136 962,450,150
1. Sheme Siafwa—kweda Irrigation Scheme
2. District Choma
3. Province Southern
Work Category Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
Canal construction
1) Canal (Brick) 0.4mx0.4m m 500 269,055 59,993 134,527,505 29,996,500 164,524,005
2) Miscellaneous work % 10 13,452,751 2,999,650 16,452,401
Sub-Total 2. 147,980,256 32,996,150 180,976,406
Pit installation for canal nos 10
Concrete work
1) Concrete C-18 m3 5.94 497,834 209,673 2,957,137 1,245,458 4,202,594
2) Form m2 57.6 29,686 0 1,709,900 0 1,709,900
3) Bar ton 0.356 2,791,000 4,639,000 993,596 1,651,484 2,645,080
4) Base gravel m3 2.94 71,736 36,183 210,903 106,378 317,281
5) Miscellaneous work % 10 587,154 300,332 887,486
Sub-Total 2. 6,458,689 3,303,652 9,762,341
Siphon installation
Earth work
1) Excavation by man-power m3 6 18,720 0 112,320 0 112,320
2) Bachfilling by man-power m3 6 11,040 0 66,240 0 66,240
Plumbing work
1) PVC pipe Dia 100mmx2 m 60.2 11,226 36,360 675,805 2,188,872 2,864,677
2) Hoot valve Dia 100mmx2 nos 2 706,000 0 1,412,000 0 1,412,000
3) Stop valve Dia 100mmx2 nos 2 1,059,000 0 2,118,000 0 2,118,000
4) Miscellaneous work % 20 841,161 437,774 1,278,935
Valve pit construction
1) Concrete C-18 m3 0.9 497,834 209,673 448,051 188,706 636,757
2) Form m2 10 29,686 0 296,858 0 296,858
3) Bar ton 0.09 2,791,000 4,639,000 251,190 417,510 668,700
4) Base gravel m3 0.3 71,736 36,183 21,521 10,855 32,376
5) Miscellaneous work % 10 101,762 61,707 163,469
Sub-Total 3. 6,344,908 3,305,424 9,650,332
Total 1+2+3 160,783,852 39,605,226 200,389,078




1. Sheme Nkandabwe Irrigation Scheme
2. District Sinazongwe
3. Province Southern
Work Category Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.3mx0.3m m 500 214,987 53,795 107,493,450 26,897,500 134,390,950
2) Miscellaneous work % 10 10,749,345 2,689,750 13,439,095
Sub-Total 2. 118,242,795 29,587,250 147,830,045
2. Pit installation for canal nos 10
Concrete work
1) Concrete C-18 m3 4.67 497,834 209,673 2,324,887 979,173 3,304,060
2) Form m2 44.6 29,686 0 1,323,985 0 1,323,985
3) Bar ton 0.28 2,791,000 4,639,000 781,480 1,298,920 2,080,400
4) Base gravel m3 2.54 71,736 36,183 182,209 91,905 274,114
5) Miscellaneous work % 10 461,256 237,000 698,256
Sub-Total 2. 5,073,817 2,606,998 7,680,814
Total 1+2+3 123,316,612 32,194,248 155,510,859
1. Sheme Mulabalaba Irrigation Scheme
2. District Kazungula
3. Province Southern
Work Category Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Storage pit installation nos 15
Concrete work
1) Concrete C-18 m3 435 497,834 209,673 21,655,799 9,120,776 30,776,575
2) Form m2 300 29,686 0 8,905,728 0 8,905,728
3) Bar ton 4.35 2,791,000 4,639,000 12,140,850 20,179,650 32,320,500
4) Base gravel m3 15 71,736 36,183 1,076,037 542,745 1,618,782
5) Miscellaneous work % 10 4,377,841 2,984,317 7,362,158
Sub-Total 1. 48,156,255 32,827,488 80,983,743
2. Siphon installation
Earth work
1) Excavation by man-power m3 6 18,720 0 112,320 0 112,320
2) Bachfilling by man-power m3 6 11,040 0 66,240 0 66,240
Plumbing work
1) PVC pipe Dia 100mmx2 m 60.2 11,226 36,360 675,805 2,188,872 2,864,677
2) Hoot valve Dia 100mmx2 nos 2 706,000 0 1,412,000 0 1,412,000
3) Stop valve Dia 100mmx2 nos 2 1,059,000 0 2,118,000 0 2,118,000
4) Miscellaneous work % 20 841,161 437,774 1,278,935
Valve pit construction
1) Concrete C-18 m3 0.9 497,834 209,673 448,051 188,706 636,757
2) Form m2 10 29,686 0 296,858 0 296,858
3) Bar ton 0.09 2,791,000 4,639,000 251,190 417,510 668,700
4) Base gravel m3 0.3 71,736 36,183 21,521 10,855 32,376
5) Miscellaneous work % 10 101,762 61,707 163,469
Sub-Total 2. 6,344,908 3,305,424 9,650,332
3. Conduits pipe installation
1) PVC pipe Dia 100mm m 400 11,226 36,360 4,490,400 14,544,000 19,034,400
2) Other materials Outlet, elbow, etc. % 50 2,245,200 7,272,000 9,517,200
3) Installation of pipe % 20 1,347,120 4,363,200 5,710,320
Sub-Total 3. 8,082,720 26,179,200 34,261,920
Total 1+2+3 62,583,883 62,312,112 124,895,995




1. Sheme
2. District ~ Chililabombwe
3. Province Copperbelt

Table T3.3.3

Kakoso Irrigation Scheme

Direct Cost of the New Construction Works

Direct Cost (New Construction)

Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.4mx0.4m m 3655 269,055 59,993 983,396,062 219,274,415 1,202,670,477
3) Miscellaneous work % 10 98,339,606 21,927,442 120,267,048
Sub-Total 1. 1,081,735,668 241,201,857  1,322,937,524
2. Pit installation for canal nos 30
Concrete work
1) Concrete C-18 m3 17.82 497,834 209,673 8,871,410 3,736,373 12,607,783
2) Form m2 172.8 29,686 0 5,129,699 0 5,129,699
3) Bar ton 1.068 2,791,000 4,639,000 2,980,788 4,954,452 7,935,240
4) Base gravel m3 8.82 71,736 36,183 632,710 319,134 951,844
5) Miscellaneous work % 10 1,761,461 900,996 2,662,457
Sub-Total 2. 19,376,068 9,910,955 29,287,023
3. Storage tank nos 5
Earth work
1) Excavation by man-power m3 124 18,720 0 2,321,280 0 2,321,280
2) Bachfilling by man-power m3 23 11,040 0 253,920 0 253,920
Concrete work
1) Concrete Cc-21 m3 178.5 497,834 209,673 88,863,451 37,426,631 126,290,082
2) Form m2 795 29,686 0 23,600,179 0 23,600,179
3) Bar ton 17.85 2,791,000 4,639,000 49,819,350 82,806,150 132,625,500
4) Base gravel m3 70 71,736 36,183 5,021,506 2,532,810 7,554,316
5) Miscellaneous work % 10 16,730,449 12,023,278 28,753,727
Sub-Total 3. 186,610,135 134,788,869 321,399,003
Total 1+2+3 1,287,721,871 385,901,680  1,673,623,550
1. Sheme  Bwafwano Irrigation Scheme
2. District ~ Kalulushi
3. Province Copperbelt
Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Right canal (Brick) 0.4mx0.4m m 2700 269,055 59,993 726,448,527 161,981,100 888,429,627
2) Left canal (Brick) 0.3mx0.3m m 1000 214,987 53,795 214,986,900 53,795,000 268,781,900
2) Miscellaneous work % 10 94,143,543 21,577,610 115,721,153
Sub-Total 1. 1,035,578,970 237,353,710  1,272,932,680
2. Pit installation for canal nos 74
Concrete work
1) Concrete C-18 m3 43.956 497,834 209,673 21,882,812 9,216,386 31,099,198
2) Form m2 426.24 29,686 0 12,653,258 0 12,653,258
3) Bar ton 2.6344 2,791,000 4,639,000 7,352,610 12,220,982 19,573,592
4) Base gravel m3 21.756 71,736 36,183 1,560,684 787,197 2,347,881
5) Miscellaneous work % 10 4,344,936 2,222,457 6,567,393
Sub-Total 2. 47,794,301 24,447,022 72,241,323
Total 1+2 1,083,373,270 261,800,732 1,345,174,002




1. Sheme Kasamba Irrigation Scheme

2. District  Kapiri Mposhi
3. Province Central

Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.4mx0.4m m 3000 269,055 59,993 807,165,030 179,979,000 987,144,030
2) Miscellaneous work % 10 80,716,503 17,997,900 98,714,403
Sub-Total 2. 887,881,533 197,976,900  1,085,858,433
2. Pit installation for canal nos 60
Concrete work
1) Concrete C-18 m3 35.64 497,834 209,673 17,742,820 7,472,746 25,215,566
2) Form m2 345.6 29,686 0 10,259,399 0 10,259,399
3) Bar ton 2.136 2,791,000 4,639,000 5,961,576 9,908,904 15,870,480
4) Base gravel m3 17.64 71,736 36,183 1,265,420 638,268 1,903,688
5) Miscellaneous work % 10 3,522,921 1,801,992 5,324,913
Sub-Total 2. 38,752,136 19,821,910 58,574,045
3. Siphon installation
Earth work
1) Excavation by man-power m3 6 18,720 0 112,320 0 112,320
2) Bachfilling by man-power m3 6 11,040 0 66,240 0 66,240
Plumbing work
1) PVC pipe Dia 100mmx2 m 60.2 11,226 36,360 675,805 2,188,872 2,864,677
2) Hoot valve Dia 100mmx2 nos 2 706,000 0 1,412,000 0 1,412,000
3) Stop valve Dia 100mmx2 nos 2 1,059,000 0 2,118,000 0 2,118,000
4) Miscellaneous work % 20 841,161 437,774 1,278,935
Valve pit construction
1) Concrete C-18 m3 0.9 497,834 209,673 448,051 188,706 636,757
2) Form m2 10 29,686 0 296,858 0 296,858
3) Bar ton 0.09 2,791,000 4,639,000 251,190 417,510 668,700
4) Base gravel m3 0.3 71,736 36,183 21,521 10,855 32,376
5) Miscellaneous work % 10 101,762 61,707 163,469
Sub-Total 3. 6,344,908 3,305,424 9,650,332
Total 1+2+3 932,978,576 221,104,234 1,154,082,810
k Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Woi
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.4mx0.4m m 2000 269,055 59,993 538,110,020 119,986,000 658,096,020
2) Miscellaneous work % 10 53,811,002 11,998,600 65,809,602
Sub-Total 2. 591,921,022 131,984,600 723,905,622
2. Pit installation for canal nos 40
Concrete work
1) Concrete C-18 m3 23.76 497,834 209,673 11,828,547 4,981,830 16,810,377
2) Form m2 230.4 29,686 0 6,839,599 0 6,839,599
3) Bar ton 1.424 2,791,000 4,639,000 3,974,384 6,605,936 10,580,320
4) Base gravel m3 11.76 71,736 36,183 843,613 425,512 1,269,125
5) Miscellaneous work % 10 2,348,614 1,201,328 3,549,942
Sub-Total 2. 25,834,757 13,214,606 39,049,364
3. Siphon installation
Earth work
1) Excavation by man-power m3 6 18,720 0 112,320 0 112,320
2) Bachfilling by man-power m3 6 11,040 0 66,240 0 66,240
Plumbing work
1) PVC pipe Dia 100mmx2 m 60.2 11,226 36,360 675,805 2,188,872 2,864,677
2) Hoot valve Dia 100mmx2 nos 2 706,000 0 1,412,000 0 1,412,000
3) Stop valve Dia 100mmx2 nos 2 1,059,000 0 2,118,000 0 2,118,000
4) Miscellaneous work % 20 841,161 437,774 1,278,935
Valve pit construction
1) Concrete C-18 m3 0.9 497,834 209,673 448,051 188,706 636,757
2) Form m2 10 29,686 0 296,858 0 296,858
3) Bar ton 0.09 2,791,000 4,639,000 251,190 417,510 668,700
4) Base gravel m3 0.3 71,736 36,183 21,521 10,855 32,376
5) Miscellaneous work % 10 101,762 61,707 163,469
Sub-Total 3. 6,344,908 3,305,424 9,650,332
Total 1+2+3 624,100,687 148,504,630 772,605,317




1. Sheme Lifwambora Irrigation Scheme

2. District  Chibombo
3. Province Central

Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.4mx0.4m m 1650 269,055 59,993 443,940,767 98,988,450 542,929,217
2) Miscellaneous work % 10 44,394,077 9,898,845 54,292,922
Sub-Total 2. 488,334,843 108,887,295 597,222,138
2. Pit installation for canal nos 33
Concrete work
1) Concrete C-18 m3 19.602 497,834 209,673 9,758,551 4,110,010 13,868,561
2) Form m2 190.08 29,686 0 5,642,669 0 5,642,669
3) Bar ton 1.1748 2,791,000 4,639,000 3,278,867 5,449,897 8,728,764
4) Base gravel m3 9.702 71,736 36,183 695,981 351,047 1,047,028
5) Miscellaneous work % 10 1,937,607 991,095 2,928,702
Sub-Total 2. 21,313,675 10,902,050 32,215,725
3. Siphon installation
Earth work
1) Excavation by man-power m3 6 18,720 0 112,320 0 112,320
2) Bachfilling by man-power m3 6 11,040 0 66,240 0 66,240
Plumbing work
1) PVC pipe Dia 100mmx2 m 60.2 11,226 36,360 675,805 2,188,872 2,864,677
2) Hoot valve Dia 100mmx2 nos 2 706,000 0 1,412,000 0 1,412,000
3) Stop valve Dia 100mmx=2 nos 2 1,059,000 0 2,118,000 0 2,118,000
4) Miscellaneous work % 20 841,161 437,774 1,278,935
Valve pit construction
1) Concrete C-18 m3 0.9 497,834 209,673 448,051 188,706 636,757
2) Form m2 10 29,686 0 296,858 0 296,858
3) Bar ton 0.09 2,791,000 4,639,000 251,190 417,510 668,700
4) Base gravel m3 0.3 71,736 36,183 21,521 10,855 32,376
5) Miscellaneous work % 10 101,762 61,707 163,469
Sub-Total 3. 6,344,908 3,305,424 9,650,332
Total 1+2+3 515,993,425 123,094,769 639,088,195
1. Sheme  Munga Irrigation Scheme
2. District  Chibombo
3. Province Central
Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.4mx0.4m m 3000 269,055 59,993 807,165,030 179,979,000 987,144,030
2) Miscellaneous work % 10 80,716,503 17,997,900 98,714,403
Sub-Total 2. 887,881,533 197,976,900  1,085,858,433
2. Pit installation for canal nos 60
Concrete work
1) Concrete C-18 m3 35.64 497,834 209,673 17,742,820 7,472,746 25,215,566
2) Form m2 345.6 29,686 0 10,259,399 0 10,259,399
3) Bar ton 2.136 2,791,000 4,639,000 5,961,576 9,908,904 15,870,480
4) Base gravel m3 17.64 71,736 36,183 1,265,420 638,268 1,903,688
5) Miscellaneous work % 10 3,522,921 1,801,992 5,324,913
Sub-Total 2. 38,752,136 19,821,910 58,574,045
3. Siphon installation
Earth work
1) Excavation by man-power m3 6 18,720 0 112,320 0 112,320
2) Bachfilling by man-power m3 6 11,040 0 66,240 0 66,240
Plumbing work
1) PVC pipe Dia 100mmx2 m 60.2 11,226 36,360 675,805 2,188,872 2,864,677
2) Hoot valve Dia 100mmx2 nos 2 706,000 0 1,412,000 0 1,412,000
3) Stop valve Dia 100mmx=2 nos 2 1,059,000 0 2,118,000 0 2,118,000
4) Miscellaneous work % 20 841,161 437,774 1,278,935
Valve pit construction
1) Concrete C-18 m3 0.9 497,834 209,673 448,051 188,706 636,757
2) Form m2 10 29,686 0 296,858 0 296,858
3) Bar ton 0.09 2,791,000 4,639,000 251,190 417,510 668,700
4) Base gravel m3 0.3 71,736 36,183 21,521 10,855 32,376
5) Miscellaneous work % 10 101,762 61,707 163,469
Sub-Total 3. 6,344,908 3,305,424 9,650,332
Total 1+2+3 932,978,576 221,104,234 1,154,082,810




1. Sheme  Nakempa Irrigation Scheme

2. District  Choma
3. Province Southern

Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.4mx0.4m m 1500 269,055 59,993 403,582,515 89,989,500 493,572,015
2) Miscellaneous work % 10 40,358,252 8,998,950 49,357,202
Sub-Total 1. 443,940,767 98,988,450 542,929,217
2. Pit installation for canal nos 30
Concrete work
1) Concrete C-18 m3 17.82 497,834 209,673 8,871,410 3,736,373 12,607,783
2) Form m2 172.8 29,686 0 5,129,699 0 5,129,699
3) Bar ton 1.068 2,791,000 4,639,000 2,980,788 4,954,452 7,935,240
4) Base gravel m3 8.82 71,736 36,183 632,710 319,134 951,844
5) Miscellaneous work % 10 1,761,461 900,996 2,662,457
Sub-Total 2. 19,376,068 9,910,955 29,287,023
3. Siphon installation
Earth work
1) Excavation by man-power m3 6 18,720 0 112,320 0 112,320
2) Bachfilling by man-power m3 6 11,040 0 66,240 0 66,240
Plumbing work
1) PVC pipe Dia 100mmx2 m 60.2 11,226 36,360 675,805 2,188,872 2,864,677
2) Hoot valve Dia 100mmx2 nos 2 706,000 0 1,412,000 0 1,412,000
3) Stop valve Dia 100mmx2 nos 2 1,059,000 0 2,118,000 0 2,118,000
4) Miscellaneous work % 20 841,161 437,774 1,278,935
Valve pit construction
1) Concrete C-18 m3 0.9 497,834 209,673 448,051 188,706 636,757
2) Form m2 10 29,686 0 296,858 0 296,858
3) Bar ton 0.09 2,791,000 4,639,000 251,190 417,510 668,700
4) Base gravel m3 0.3 71,736 36,183 21,521 10,855 32,376
5) Miscellaneous work % 10 101,762 61,707 163,469
Sub-Total 3. 6,344,908 3,305,424 9,650,332
Total 1+2+3 469,661,742 112,204,829 581,866,571
1. Sheme Siakasipa Irrigation Scheme
2. District Kazungula
3. Province Southern
Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Canal construction
1) Canal (Brick) 0.4mx0.4m m 2500 269,055 59,993 672,637,525 149,982,500 822,620,025
2) Miscellaneous work % 10 67,263,753 14,998,250 82,262,003
Sub-Total 2. 739,901,278 164,980,750 904,882,028
2. Pit installation for canal nos 50
Concrete work
1) Concrete C-18 m3 29.7 497,834 209,673 14,785,683 6,227,288 21,012,972
2) Form m2 288 29,686 0 8,549,499 0 8,549,499
3) Bar ton 1.78 2,791,000 4,639,000 4,967,980 8,257,420 13,225,400
4) Base gravel m3 14.7 71,736 36,183 1,054,516 531,890 1,586,406
5) Miscellaneous work % 10 2,935,768 1,501,660 4,437,428
Sub-Total 2. 32,293,446 16,518,258 48,811,704
3. Siphon installation
Earth work
1) Excavation by man-power m3 6 18,720 0 112,320 0 112,320
2) Bachfilling by man-power m3 6 11,040 0 66,240 0 66,240
Plumbing work
1) PVC pipe Dia 100mmx2 m 60.2 11,226 36,360 675,805 2,188,872 2,864,677
2) Hoot valve Dia 100mmx2 nos 2 706,000 0 1,412,000 0 1,412,000
3) Stop valve Dia 100mmx2 nos 2 1,059,000 0 2,118,000 0 2,118,000
4) Miscellaneous work % 20 841,161 437,774 1,278,935
Valve pit construction
1) Concrete C-18 m3 0.9 497,834 209,673 448,051 188,706 636,757
2) Form m2 10 29,686 0 296,858 0 296,858
3) Bar ton 0.09 2,791,000 4,639,000 251,190 417,510 668,700
4) Base gravel m3 0.3 71,736 36,183 21,521 10,855 32,376
5) Miscellaneous work % 10 101,762 61,707 163,469
Sub-Total 3. 6,344,908 3,305,424 9,650,332
Total 1+2+3 778,539,631 184,804,432 963,344,064




Table T3.3.4  Direct Cost of the Dam Rehabilitation Works
Direct Cost (Dam Rehabilitation)
1. Sheme Katuba Irrigation Scheme
2. District Chibombo
3. Province Central

Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total

1. Spillway rehabilitation (Side wall protection)

Earth work
1) Excavation by man-power m3 485 18,720 0 9,079,200 0 9,079,200
Masonry work
1) Masonry Wet masonry m3 1881 403,484 41,650 758,952,464 78,343,650 837,296,114
2) Miscellaneous work % 10 75,895,246 7,834,365 83,729,611
Sub-Total 1. 843,926,910 86,178,015 930,104,925

2. Rivetment of spillway canal
Earth work
1) Excavation by man-power m3 230 18,720 0 4,305,600 0 4,305,600

Gabion work

1) Gabion installation m3 180 85,894 122,168 15,460,932 21,990,300 37,451,232
2) Miscellaneous work % 10 1,546,093 2,199,030 3,745,123
Sub-Total 2. 21,312,625 24,189,330 45,501,955
Total 14+2+3 865,239,535 110,367,345 975,606,880

1. Sheme Mulila Kazembe Irrigation Scheme
2. District Kapri Mposhi
3. Province Central

Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total

1. Spillway rehabilitation (Side wall protection)

Earth work
1) Excavation by man-power m3 170 18,720 0 3,182,400 0 3,182,400
Masonry work
1) Masonry Wet masonry m3 660 403,484 41,650 266,299,110 27,489,000 293,788,110
2) Miscellaneous work % 10 26,629,911 2,748,900 29,378,811
Sub-Total 1. 296,111,421 30,237,900 326,349,321

2. Rivetment of spillway canal
Earth work
1) Excavation by man-power m3 92 18,720 0 1,722,240 0 1,722,240

Gabion work

1) Gabion installation m3 72 85,894 122,168 6,184,373 8,796,120 14,980,493
2) Miscellaneous work % 10 618,437 879,612 1,498,049
Sub-Total 2. 8,525,050 9,675,732 18,200,782

3. Installation of overflow crest

Earth work
1) Excavation by man-power m3 1056 18,720 0 19,768,320 0 19,768,320
Concrete work
1) Concrete m3 44 497,834 209,673 21,904,716 9,225,612 31,130,328
2) Form m2 79 29,686 0 2,345,175 0 2,345,175
3) Bar ton 22 2,791,000 4,639,000 6,140,200 10,205,800 16,346,000

Gabion work

1) Gabion m3 36 85,894 122,168 3,092,186 4,398,060 7,490,246
Sub-Total 3. 53,250,598 23,829,472 77,080,070
Total 142+3 357,887,069 63,743,104 421,630,173




1. Sheme  Shantumbu Irrigation Scheme
2. District Kapri Mposhi
3. Province Central

Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Spillwayrehabilitation (Side wall protection)
Earth work
1) Excavation by man-power m3 128 18,720 0 2,396,160 0 2,396,160
Masonrywork
1) Masonry Wet masonry m3 496 403,484 41,650 200,127,816 20,658,400 220,786,216
2) Miscellaneous work % 10 20,012,782 2,065,840 22,078,622
Sub-Total 1. 222,536,758 22,724,240 245,260,998
2. Revetment of spillway canal
Earth work
1) Excavation by man-power m3 92 18,720 0 1,722,240 0 1,722,240
Gabion work
1) Gabion installation m3 72 85,894 122,168 6,184,373 8,796,120 14,980,493
2) Miscellaneous work % 10 618,437 879,612 1,498,049
Sub-Total 2. 8,525,050 9,675,732 18,200,782
3. Installation of overflow crest
Earth work
1) Excavation by man-power m3 1056 18,720 0 19,768,320 0 19,768,320
Concrete work
1) Concrete m3 44 497,834 209,673 21,904,716 9,225,612 31,130,328
2) Form m2 79 29,686 0 2,345,175 0 2,345,175
3) Bar ton 22 2,791,000 4,639,000 6,140,200 10,205,800 16,346,000
Gabion work
1) Gabion m3 36 85,894 122,168 3,092,186 4,398,060 7,490,246
Sub-Total 3. 53,250,598 23,829,472 77,080,070
Total 14243 284,312,405 56,229,444 340,541,849
1. Sheme Chipapa Irrigation Scheme
2. District Kafue
3. Province Lusaka
Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Spillwayrehabilitation (Side wall protection)
Earth work
1) Excavation by man-power m3 98 18,720 0 1,834,560 0 1,834,560
Masonrywork
1) Masonry ‘Wet masonry m3 270 403,484 41,650 108,940,545 11,245,500 120,186,045
2) Miscellaneous work % 10 10,894,055 1,124,550 12,018,605
Sub-Total 1. 121,669,160 12,370,050 134,039,210
2. Rivetment of spillway canal
Earth work
1) Excavation by man-power m3 92 18,720 0 1,722,240 0 1,722,240
Gabion work
1) Gabion installation m3 72 85,894 122,168 6,184,373 8,796,120 14,980,493
2) Miscellaneous work % 10 618,437 879,612 1,498,049
Sub-Total 2. 8,525,050 9,675,732 18,200,782
3. Consolidation dam construction
Earth work
1) Excavation (Wall) by man-power m3 260 18,720 0 4,867,200 0 4,867,200
2) Excavation (Bed protection) by man-power m3 360 18,720 0 6,739,200 0 6,739,200
Masonrywork
1) Masonry wall m3 720 403,484 41,650 290,508,120 29,988,000 320,496,120
2) Gabion m3 360 85,894 122,168 30,921,864 43,980,600 74,902,464
Sub-Total 3. 333,036,384 73,968,600 407,004,984
4. Valveinstallation
1) Main valve no 1 0 10,000,000 0 10,000,000 10,000,000
2) Sub-valve no 1 0 10,000,000 0 10,000,000 10,000,000
Valve pit
1) Concrete C-18 m3 3 497,834 209,673 1,493,503 629,019 2,122,522
2) Form m2 19 29,686 0 564,029 0 564,029
3) Bar ton 0.3 2,791,000 4,639,000 837,300 1,391,700 2,229,000
4) Base gravel m3 1 71,736 36,183 71,736 36,183 107,919
5) Miscellaneous work % 10 296,657 205,690 502,347
Sub-Total 4. 3,263,225 22,262,592 25,525,818
Total 1+2+3 466,493,819 118,276,974 584,770,793




1. Sheme

2. District Monze
3. Province Southern

Kanundwa Irrigation Scheme

Work Categ Item Specification Unit Q'ty Unit cost (ZMK) Cost (ZMK) Remarks
Local Foreign Local Foreign Total
1. Spillwayrehabilitation (Side wall protection)
Earth work
1) Excavation by man-power m3 260 18,720 0 4,867,200 0 4,867,200
Masonrywork
1) Masonry Wet masonry m3 720 403,484 41,650 290,508,120 29,988,000 320,496,120
2) Miscellaneous work % 10 29,050,812 2,998,800 32,049,612
Sub-Total 1. 324,426,132 32,986,800 357,412,932
2. Rivetment of spillway canal
Earth work
1) Excavation by man-power m3 328 18,720 0 6,140,160 0 6,140,160
Gabion work
1) Gabion installation m3 258 85,894 122,168 22,160,669 31,519,430 53,680,099
2) Miscellaneous work % 10 2,216,067 3,151,943 5,368,010
Sub-Total 2. 30,516,896 34,671,373 65,188,269
3. Installation of overflow crest
Earth work
1) Excavation by man-power m3 2640 18,720 0 49,420,800 0 49,420,800
Concrete work
1) Concrete m3 110 497,834 209,673 54,761,791 23,064,030 77,825,821
2) Form m2 198 29,686 0 5,877,780 0 5,877,780
3) Bar ton 55 2,791,000 4,639,000 15,350,500 25,514,500 40,865,000
Gabion work
1) Gabion m3 90 85,894 122,168 7,730,466 10,995,150 18,725,616
Sub-Total 3. 133,141,337 59,573,680 192,715,017
Total 1+2+3 488,084,365 127,231,853 615,316,218
1. Sheme Siafwa—kweda Irrigation Scheme
2. District 