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GOVERNMENT OF MALAWI 

 
MINISTRY OF AGRICULTURE, IRRIGATION AND WATER DEVELOPMENT 
___________________________________________________________ 

SHIRE VALLEY IRRIGATION PROJECT (SVIP) 

PROJECT TECHNICL TEAM ACTIVITES AND LESSONS 

 
 
 

1. Background 

The Government of Malawi intends to proceed with the implementation of the Shire Valley 
Irrigation Project (SVIP) under the framework of the Green Belt Initiative (GBI). The SVIP 
and other related GBI projects are being implemented to attain objectives of the Malawi 
Growth and Development Strategy II (MGDS II). The MGDS II is the country’s overarching 
operational medium-term strategy to attain the nation’s Vision 2020. The MGDS II 
recognizes Irrigation as one of the key priority areas. 

For the implementation of the preparatory phase, the Government recruited a Project 
Technical Team comprising The Project Technical Team Coordinator (PTTC), a Community 
Development Specialist (CDS) an Irrigation Specialist, a Finance Specialist, a Procurement 
Specialist and an Office Manager. These were recruited on consultancy basis. The PTT also 
includes a Senior Irrigation Officer on secondment. The PTT reports to Government through 
the following structure: 

1) The Project Task Force (PTF) involving all the sectoral ministries with a stake in the 
project; 

2) The Project Technical Project Technical Committee (PTC) at Directors level; and 

3) The Project Steering Committee (PSC) at PS level. 
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Figure 1: Organisational Chart for SVIP
 

 

The Government engaged consultants to conduct detailed studies and design the Project and 
these were the KRCC (Technical Feasibility Study), COWI (Communications, Community 
Participation ,Land Tenure and Resettlement Policy Framework), Pricewaterhouse Coopers 
(Agricultural Development Planning Strategy), BRLi (Environmental and Social Impact 
Assessment [ESIA] and the Pest Management Plan [PMP]), BRLi (Public – Private  
Partnership Feasibility Study), Arteria (Hydraulic Modeling of Intake) and a Panel of Experts 
on Safety of Kapichira Dam.  The feasibility studies of the project were completed in 
December 2016. 

Apart from the feasibility studies that were undertaken, there were also other activities being 
conducted by the Project Technical Team with support from the field staff at the SVADD and 
District level. These activities have included i) field visits to Illovo, Kasinthula Cane Growers 
Association, Phata Cane Growers Cooperative and Katunga - Maseya (KAMA) Cooperative; 
ii) awareness and sensitization meetings at the community level; iii) awareness and 
sensitization workshops with GVHs and VHs; iv) stakeholder consultation meetings and v) a 
study tour to Swaziland.   

 

2. Lessons learnt 

During the field visits, consultation meetings, awareness campaigns and study tour, the PTT 
gathered useful information and learnt quite a lot. This section describes the main lessons 
learnt. KAMA is in its formative stages and no lessons can be learnt yet from them. 
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i) Kasinthula Cane Growers Association 

The main features of Kasinthula include the fact that it is a sugarcane growing Association 
with total reliance on Illovo Sugar Corporation for the purchase of the cane. Secondly, 
Kasinthula is a Government initiative and the Board is appointed by the Government. Thirdly, 
Kasinthula has a three tier governance structure consisting of the Board, the Association and 
Kasinthula Cane Growers Limited Company which manages the farm. Fourthly, for each 
phase, land is distributed equally without regard to the size of the landholdings the members 
had prior to joining the Association. Lastly, at Kasinthula, dividends are paid in advance on a 
monthly basis before sales and declaration of profits. 

The main lesson from Kasinthula is establishment of own farm management company. This is 
quite innovative and if performed professionally it can be a model to be emulated. On the 
other hand, the reliance of Illovo for marketing the produce makes the Association vulnerable. 
Furthermore, the advance payment of dividends is not in conformity with modern business 
practice and has resulted in bank loans which the Cooperative has had difficulty paying back. 
Association members have expressed dissatisfaction with the land distribution and they say it 
is not fair. Furthermore, the governance structure is considered heavy and the involvement of 
Government appears to be encouraging and reinforcing the dependency syndrome as 
members believe Government can always come in to rescue them from trouble. 

 

ii) Phata Cane Growers Cooperative 

Phata Cane Growers Cooperative is a kind of “home grown” smallholder business enterprise. 
It appears to have learnt quite a lot from Kasinthula and adapted some of the features to suit 
the wishes of its members. Like Kasinthula, it is a sugarcane based venture and relies on 
Illovo to purchase the cane. However, unlike Kasinthula, Phata has a unitary governance 
structure with the Board at the top and an executive committee made up of the members 
below the Board. The Board is appointed by the Cooperative. The farm is managed by a 
professional manager, a company known as Agricane. The management company signs a 
performance based five-year contract with Phata Cooperative. The Executive Committee 
works with the Company on a day to day basis. 

Only those smallholder farmers who had land in the area that was developed into a 
consolidated farm are members of the cooperative. The landholdings are converted into 
shares and one hectare is one share. Those with less than a hectare they own an equivalent 
fraction of a hectare as their share. Share distribution in the cooperative is proportionate to 
the land holding size of the member. Dividends are declared at an annual general meeting 
(AGM) and are paid twice a year. 

A good lesson from Phata is the farmers self-initiative to start a farming venture through 
consolidation of land. They have a lean governance structure which appears to be effective 
and efficient. Sugarcane is made to be an easy business because of there is a ready market. 
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The engagement of a professional company with a performance based contract is also a good 
idea and will be quite useful when dealing with complex farming businesses other than 
sugarcane where production decisions and knowledge of the market become critical. Phata 
members have also experienced less dissatisfaction because of the equitable land distribution. 
The payment of dividends after the AGM has allowed Phata to make good business decisions 
in terms of what to do with profits. Hence, they have paid off all their loans and members 
lives have changed dramatically.   

The Phata story is that since 2012, Phata Cooperative members built brick houses with 
cement floors and iron roofs. They sleep on beds with mattresses. Some are buying livestock, 
pumps for irrigation, push bikes as well as motor cycles. Again there are others who have 
used the proceeds from the cooperative to start small businesses as insurance again crop 
failure or market failure. Members the PTT has talked to say they are able to pay school fees 
for children and buy good clothes and are generally well fed. 

In general this story is also true for Kasinthula members but it is tainted by the burden of the 
bank loans which threaten the very survival of the Association. 

 

iii) Awareness and Sensitization Meetings 

The PTT organized and conducted community awareness and sensitization campaigns in the 
SVIP area. The aim of these campaigns was to let people know the key design principles of 
the SVIP and what will be required of them. The main messages were formation of 
organisations, payment of user fees for the water, consolidation of land to form large farms, 
production of commercial crops and working with professional managers.   

In total 156 communities covering 4,813 men and women were sensitized and 14 workshops 
were held with GVHs and VHs. Generally farmers are eager to be part of the SVIP. They all 
agreed with formation of organisations, payment of user fees for the water, consolidation of 
land to form large farms, production of commercial crops and working with professional 
managers.   

 

iv) Sensitization of Land Consolidation using Phata model 

The awareness and sensitization workshops targeted Group Village Headmen (GVHs) and the 
Village Headmen (VHs).  The objectives of the workshops were: 

i) To make community leaders understand land consolidation using the Phata model; 

ii) To sensitize community leaders on the key success factors of organized farming; and  

iii) To ask community leaders to take a leading role in sensitizing people in their 
communities on coming project and what would be required for its success. 
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Over 500 GVHs and VHs attended these workshops. Generally the community leaders found 
the Phata model of organisation as well as the type of land consolidation to be very attractive 
and acceptable.   

 

v) Consultation Meetings with Members of Parliament 

The PTT held consultative meetings with the Parliamentary Committees on Agriculture and 
Irrigation and Budget and Finance. Both meetings were successful and members of 
Parliament were keen to visit Phata. A visit to Phata was organized for both committees and 
was conducted successfully. The members of Parliament were convinced that the SVIP has 
potential to transform smallholder farming in the Shire Valley. They pledged to lend their 
support and lobby for it to be funded. 

 

vi) Swaziland Study Tour 

The PTT conducted a study tour of Swaziland 20th September to 24th September 2016. The 
overall objective of the study tour was to learn how Swaziland has managed to accelerate 
smallholder irrigation development and management for application in the development and 
management of the Shire Valley Irrigation Project. The specific objectives were to learn land 
tenure issues; land compensation and resettlement; water management; operation and 
maintenance of irrigation infrastructure; and crop diversification.  

Institutions that were visited included the Ministry of Agriculture; Swaziland Sugar 
Association (SSA); Swaziland Cane Growers Association (SCGA); Swaziland Water and 
Agricultural Development Enterprise (SWADE) both Komati Downstream Development 
Project (KDDP) and Lower Usuthu Smallholder Irrigation Project (LUSIP); Millers and their 
Out-grower Extension Services at Royal Swaziland Sugar Cooperation (RSSC) in Mhlume 
and Illovo Ubombo Mill in Big Bend; Tabankulu Estate and Seed Cane Contractor at 
Malkerns. The team learnt a lot of lessons which can be considered in the implementation of 
the Shire Valley Irrigation Project. 

a) Lessons from Swaziland Smallholder Outgrower Companies 

 Consolidation of land was not easy as disputes were there in the initial phase. The 
main challenge was that during land consolidation, every member got an equal share 
regardless of the original size of land that a member contributed in the estate. 

 The membership was open only to people who originally owned land in the area.  

 The interest rate on loans obtained by farmers from commercial banks is only 11%. 

 Due to their land management system in Swaziland, collateral is usually in form of a 
Chief’s Letter to the bank. 

 Smallholder farmers hire Managers depending on their expertise 
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 Although the sugar industry is a private industry, the Ministry of Agriculture provides 
support to the industry through close policy guidance and legislation for sugar 
industry. 

 The water sector is well regulated with well-established structures in place even at 
basin level.  

 Being a Kingdom, the local chiefs work on behalf of the king. The chiefs are treated 
with respect and are considered legitimate leaders. This has proven to be useful in 
community development. Issues of land conflict are not pronounced because of this 
structure unlike in Malawi where legitimacy of chiefs is usually questioned.  

b) The SSA is self-regulated industry that has worked well:  

 There is a sense of ownership, as everybody in the value chain is recognised; in other 
words, decision making is by consensus as millers are not ultimate decision makers. 

 There is a cordial relationship as industry parties are affiliated to the SSA (and 
essentially this is because of the regulatory framework that is in place). 

 An agriculture extension service should be well established and developed for the 
industry. Extension service is centralised at SSA through the millers. 

 Primary seed-cane production is contracted out. There is only one service provider 
who is responsible for this activity. The industry provides intensive monitoring to 
make sure that the nursery is well managed especially on pest and disease and seed 
purity 

 Smallholder farmers’ revolving fund given by government but managed by sugar 
mills has helped to subsidise investment costs for farmers. 

 Public infrastructure investments such as dams, good road network are a pre-requisite 
in reducing farmers’ costs.  

 Process of regulatory framework development requires serious scrutiny. There should 
be no short cuts as they may haunt the industry 

 The SSA as a regulatory body which is neutral and independent is wholly made up of 
growers and millers. SSA has garnered trust from both growers and millers  

 The system in Swaziland encourages efficient system for irrigation 

 Commercial farming needs to be complimented with high-tech management system 

 Soil classification should always be available to assist in crop selection and irrigation 
water management. 

 It is important to have a smaller number of people to increase landholding size. 

 The use of sucrose content for purposes of determining how much money a farmer 
should earn as well as tonnage increases farmers’ income and satisfaction. 

 A drought strategy plan is very important and should be developed before occurrence 
of the event. 
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 Water charge should be both volumetric for variable costs and area specific for fixed 
cost, and measurement meters should be installed at tertiary intake units. 

 There should be a ready market for every crop that is grown. SSA helps to establish 
demand ahead of a growing season. 

 Illovo in Swaziland has a fund which helps out-growers in some aspects, e.g. inputs, 
equipment, transport etc. 

 A strong and independent institution like SSA which regulates the sugar industry is a 
must for a country. 

 The Government of Swaziland demonstrates commitment towards irrigated farming 
through allocation of substantial funding to irrigation and donors come in to 
complement government efforts. 

 There is a need to create a harvesting group for farmers which will be responsible for 
negotiating prices. 

c) Recommendations for the SVIP 

There is need to establish a Government agency to accelerate implementation of the Shire 
Valley Project. Some of the options proposed are: 

 The current SVIP Project Technical Team should be transformed into this body 

 The Green Belt Initiative may evolve into a well-designed independent body with 
reviewed functionality to be able to effectively discharge its mandate and be able to 
attract finances. 

 Turning the National Irrigation Board into a parastatal 

On marketing, the PTT felt there was no need to create another market body since ADMARC 
has a well-defined mandate which may need to be strengthened to be in a better position to 
assist SVIP farmers. There is need to improve certain aspects of ADMARC’s mandate so that 
it should link up with say, chain stores, processors, or outside markets in order to find 
markets for SVIP farmers the same way SSA was doing it. 

 With the erratic weather pattern due to climate change, there is need that irrigation 
development should be coupled with investments in huge water harvesting reservoirs 
and installation of efficient water application systems  

 Lending rates are prohibitive for agriculture development in Malawi. Swaziland’s 
base lending rate of plus 3% above the inflation rate seems affordable. Currently the 
lending rate is at 11%. There is need for the Reserve Bank of Malawi to regulate the 
prevailing high interest rates (i.e. 40-45%) in Malawi so that farmers may be in a 
position to borrow money for irrigation development Government should be 
providing grants for the development of smallholder farmers 

 Women and youth should be involved starting from the early stage to ensure 
continuity 
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 Holding of one’s positive cultural value is very important for a nation to develop. 
Swaziland has demonstrated that some cultural aspects can impact positively to the 
development of the projects. 

 The training process of elevating smallholder farmers should be a continuous process 
and it should target every farmer and not only local leaders. 

 Farmers should be given an opportunity of either to register as a cooperative or a 
company 

 Farmers should adopt a system of ordering water, say a week prior to the day of 
abstraction. This may promote a sense of economic value of water among farmers. 
There is a need to strengthen regulation of the seed industry in both production and 
distribution, and making a public redress mechanism if the company sells non-viable 
seeds. This may include improving the traceability of the origin of seed producers. 

 The importance of government institution (in this case SWADE) facilitates the 
recruitment of farm managers for smallholder farmers. 

 The use of ICT in sharing information and remote monitoring of flow of water has 
great impact as it builds trust on how much the water is being used. 

 SSA conducts independent research and trials and this has been useful to the industry. 

 

vii) Lesson on Land Tenure 

Security of tenure is of paramount important to the farmer organisation in the SVIP and the 
country. This is one of the reasons all organisations apply for lease of their land. In line with 
the just passed Customary Land Bill, land management matters for the cooperatives and 
associations may be under the organisational structures described in new law i.e. Land 
Management Committees and Land Tribunals. The new law provides an opportunity for the 
consolidated farms to get a customary estate title which is quasi-freehold and superior to a 
leasehold title.  Furthermore, the new law provides for the possibility of farmers to lease out 
land to private interests. Of course, if the consolidated farms are registered under the 
Registered Land Act, they will be no need for the involvement of the Land Management 
Committees or Land Tribunals; keeping in mind that customary estate title is better than 
leasehold title. 

For purposes of land consolidation, it will be important to recognise the two dominant 
inheritance systems in the project area i.e. matrilineal and patrilineal systems. This is usually 
made complicated under the virilocal and uxorilocal (chitengwa and chikamwini) marriage 
types. Although the just passed law protects both men and women by ensuring that they 
inherit the spouse’s land, custom is strongly against this in uxorilocal marriages. Hence when 
land is being consolidated, it will be absolutely essential to pay attention to the marriage 
types.  
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MINUTES OF MEETING OF THE NEGOTIATION MEETING WITH ILLOVO ON 
THE SHIRE VALLEY IRRIGATION PROJECT (SVIP) HELD AT ILLOVO HEAD 

OFFICE IN LIMBE ON 12TH OCTOBER 2016 STARTING AT 14:00 PM 
 
PRESENT 
 

ID NAME ORGANISATI
ON 

POSITION CONTACT EMAIL ADDRESS 

1 F. Tukula MoLHUD Commissioner 0999950751 fctukula60@gmail.com 

2 S.K. Chisale  Ministry of 
Industry & 
Trade 

Director 0999869323 chisalek@yahoo.co.uk 

3 R. 
Perekamoyo 

Ministry of 
FEP&D 

DD (Budget) 0999242929 rperekamoyo@yahoo.com 

4 P.K. Simbani EP&D Director (Dev) 0999135245 petersimbani@yahoo.com 
5 Chizaso 

Nyirongo 
MoJCA CLC 0995553554 clc.justice@gmail.com 

6 Jimmy 
Lipunga 

PPP 
Commission 

CEO 0999975900 jlipunga@pppc.mw 

7 Rodrick MA 
Champiti 

SVIP PTTC 0999865290 champitir@gmail.com 

8 Geoffrey 
Mamba 

 
DoI-MoAIWD 

 
DIS 

 
0888891821 

 
mamba.geoffrey5@gmail.com 

9 S. Khaila SVIP CDS 0999930235 sckhaila@gmail.com 
10 A. Nigussie SVIP IS 0993073385 anigussie2000@gmail.com 
11 A Luwayo Ministry of 

Industry & 
Trade 

ECONOMIST 0999132103 atupeleluwayo@gmail.com 

12 J. Nthakomwa MITC Director 
(Investment) 

0993886658 jnthakomwa@mitc.mw 

13 Charlie Msusa DPD PPP 
Commission 

0995767767 cmsusa@pppc.mw 

14 Gerry Garson Co. Secretary 
ILLOVO 

ILLOVO 0999963999 ggarson@illovo.co.za 

15 Ray de 
Allende 

MD ILLOVO ILLOVO 01843988 rdeallende@illovo.co.za 

16 Lekani 
Katandula 

F.D. ILLOVO ILLOVO 0991968666 lkatandula@illovo.co.uk 

 
1. The meeting was opened with self introductions. This was followed by remarks from 

the CEO of the PPP Commission and the Director of Irrigation Department. 

2. A PowerPoint presentation was made by PTT to appraise the Illovo team on the Shire 
Valley Irrigation Project (SVIP). The presentation highlighted the following: 

a. Overall project objective 
b. Irrigable area 
c. Irrigation water demand 
d. Available water and water balance at Kapichira Dam 
e. Comparison of open or piped canal for Illovo 
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f. Supuni and Bangula canals 
g. Pipe drop chutes with potential for power generation 

3. After the presentation Illovo wanted to know whether this time around the project will 
materialize; knowing that the SVIP has been talked about for a long time. The 
Government side assured Illovo that this time it is real.   

4. Illovo indicated that their current challenges include: 

a. Power requirements for operating the irrigation system is costly (18 
Megawatts needed to run the pumps); 

b. This costs US$0.09/Kilowatt hour; 
c. Quality of water (acidity - especially from Elephant Marsh);  
d. Safety of the sugarcane in the estate; 
e. Global market of sugar in the context of big producers such as Brazil; 

and 
f. Water from the Shire River not reliable. 

5. Currently Illovo generates 6 megawatts of power which is enough to run the factory.  
However, they will still need power from ESCOM (about 5 megawatts) to run the 
centre pivots. 

6. They expressed concern on the reliability of the water supply from Kapichira Dam but 
were happy that smallholder farmers would be incorporated; observing that this has 
the potential to increase safety of their cane in the fields. One of their concern is that it 
appears water at Hamilton Rapids is clearer than at Kapichira Dam where much silt is 
noted. They were informed that water at Hamilton Rapids is moving fast and the silt is 
kept in suspense while at Kapichira Dam, much of the silt settles down, thereby 
reducing the impact of silt on users of the canal. 

 
7. Illovo confirmed that a lined open canal will be satisfactory for their needs and the 

volume as provided to the consultants by their technical staff, 12.8 M3/s for Phase I, is 
what they require. 

8. They did not express any concern regarding sharing the canal (SUPUNI) with the 
communities as long as the canal carried enough water for them and it was metered at 
the farm gate. 

9. Regarding a commitment letter, Illovo are very interested in this project. They have 
been doing their own work to try to improve efficiency of the irrigation system for 
sugarcane and other crops. Hence, they agreed to write to express their interest and 
commitment and requirements before the World Bank Mission in November. 

10. The issue of payment in hard currency was discussed and Illovo’s short answer was 
that paying in hard currency would be a problem because it will have a knock-on 
effect. However, they expressed interest in discussing other models such as the 
MERA model which requires periodic reviews of the price and adjustments in line 
with exchange rates. 
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11. In closing, the Chairperson thanked Illovo for according the team audience to discuss 
the project. He stated that this meeting was only the beginning of many meeting 
which will eventually lead to signing a Water Purchase Agreement. 
 

12. The Director of Irrigation joined the CEO of the PPP Commission in thanking Illovo 
and, once again, assured Illovo that this time around the project is going to be 
implemented. The meeting was adjourned. 
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Project Cost of Phase I 

(Thousand USD) 

Item Description Unit Quantity Amount Remark 
I) Direct Total Cost     171,576   

  1 Intake LS 1 4,564   

  2 Main Canal 1 m 33,700 49,892   

  3 Main Canal 2 m 18,400 21,830   

  4 Main Canal 3 m 10,640 7,240   

  5 Secondary Canal m 92,400 17,020   

  6 Drainage Canal m 32,400 9,840  Flood Protection: 936 
  7 Night Storages NO 12 1,610   

  8 On Farm Works ha 12,266 57,440   

  9 SCADA LS 1 1,110   

 10 Water Supplying LS 1 1,030   

II) The cost of compensation LS  7,300   

III) Contingency  15%  26,831  15% of  I) + II) 
IV) Consultant 6%   10,295  6% of  I) 

V) Additional Costs LS 1 34,400 
 

VI) Total Project Cost    250,402 I) + II) + III) + IV) + V) 
 
 
Project Cost of SVIP (Phase I + Phase II) 

Item Description 
Amount (Thousand USD) 

Phase I   Phase II  Total  
I) Direct Total Cost 171,576  247,440  419,016  
  1 Intake 4,564   -  4,564  

  2 Main Canal 1 49,892  -  49,892  
  3 Main Canal 2 21,830  45,370 67,200  

  4 Main Canal 3 7,240   -  7,240  
  5 Secondary Canal 17,020  32,460  49,480  

  6 Drainage Canal 9,840  15,680  25,520  
  7 Night Storages 1,610  3,080  4,690  

  8 On Farm Works 57,440  148,940  206,380  
  9 SCADA 1,110  1,910  3,020  

 10 Water Supplying 1,030  -  1,030  
II) The cost of compensation 7,300  12,550  19,850  

III) Contingency (15% of I)+II)) 26,831  38,990  65,821  
IV) Consultant (6% of I)) 10,295  14,840  25,135  

V) Additional Costs 34,400 59,140 93,540 
VI) Total Project Cost 250,402 372,960  623,362  
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Bill 1. Intake 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

1.1.  Earthworks      

1.1. 1 Cofferdam Embankment ㎥ 13,633 2.863 39,031 

1.1. 2 Sheetpile(300*300*10*15) NO 466 527.525 245,826 

1.1. 3 Cofferdam demolish ㎥ 10,006 2.712 27,136 

        
1.2.  Structural Work     
1.2. 1 Excavation ㎥ 22,958 2.123 48,739 

1.2. 2 Backfill ㎥ 2,907 3.153 9,165 

1.2. 2 Con’C(B180) ㎥ 8,066 127.943 1,031,988 

1.2. 3 Con’C(B240) ㎥ 1,488 127.943 190,379 

1.2. 4 Plate form ㎡ 6,474 12.421 80,413 

1.2. 5 Scaffolding ㎡ 15,762 6.896 108,694 

1.2. 6 Support post ㎡ 3,369 6.897 23,235 

1.2. 7 Reinforcing steel Ton 270 1,202 324,596 

1.2. 8 Sand foundation ㎥ 757 37.055 28,050 

1.2. 9 Roller Gate(3.0 ⅹ 2.5 ⅹ 1) NO 12 92,292 1,107,499 

1.2. 10 Control Room LS 1 35,000 35,000 

1.2. 11 Electric Works LS 1 26,500 26,500 

1.2. 12 Aeration Tank m 146 850 124,100 

1.2. 13 Water drain day 30 3.113 93 

1.2. 14 Electrical Fence(h=1.8m) m 253 96 29,556 

1.2. 15 Temporary Noise Barrier(H3.0 x W2.0) ㎡ 6,120 95.321 585,268 

        

1.3  Dredging LS 1 503,688.678 503,688 

        

       
        

        

       
        

        

        

        

        

    Total LS 1   4,563,688 
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Bill 2. Main Canal 1 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

2.1.   Earthworks         

2.1. 1 Cut(earth) (Drop structure included) m 2,858,106 2.712 7,751,183 

2.1. 2 Cut(rock) ㎥ 153,000 4.655 712,215 

2.1. 3 Embankment (Drop structure included) ㎥ 651,520 2.863 1,865,301 

2.1. 4 Lined sod ㎡ 0 0.435 - 

        
2.2.  Structural Work     
2.2. 1 Lining(t=0.10) ㎡ 80,404 123.066 9,894,998 

2.2. 2 Reinforcing steel ton 80 1,202 96,176 

2.2. 3 Excavation ㎥ 208,251 2.123 442,116 

2.2. 4 Backfill ㎥ 110,052 3.153 346,993 

2.2. 5 Con’C(B180) ㎥ 3,660 122.81 449,484 

2.2. 6 Con’C(B240) (Drop structure included) ㎥ 80,407 127.943 10,287,512 

2.2. 7 Plate form (Drop structure included) ㎡ 194,726 12.421 2,418,691 

2.2. 8 Scaffolding ㎡ 31,518 6.90 217,348 

2.2. 9 Support post ㎡ 98,362 6.90 678,402 

2.2. 10 Reinforcing steel (Drop structure included) ton 8,751 1,202 10,520,548 

2.2. 11 Concrete pipe m 180 153.424 27,616 

2.2. 12 Murram Pavement ㎥ 40,560 40.387 1,634,079 

2.2. 13 Sand foundation ㎥ 230 37.055 8,522 

2.2. 14 Diversion Gate(3.0*3.0) NO 11 89,000 979,000 

2.2. 15 Diversion Gate(2.5*2.5) NO 14 75,000 1,050,000 

2.2. 15 Diversion Gate(2.0*2.0) NO 8 64,000 512,000 

        

        

       

       

       

       

       

       

       
        

       
        

    Total L= 33,800   49,892,282 
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Bill 3. Main Canal 2 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

3.1.   Earthworks         

3.1. 1 Cut(earth) m 214,720 2.712 582,320 

3.1. 2 Embankment ㎥ 1,112,143 2.863 3,184,065 

3.1. 3 Lined sod ㎥ 0 0.435 - 

        

3.2.  Structural Work     

3.2. 1 Lining(t=0.10) ㎥ 34,197 123.066 4,208,488 

3.2. 2 Reinforcing steel ton 34 1,202 40,875 

3.2. 3 Excavation ㎥ 101,545 2.123 215,580 

3.2. 4 Backfill ㎥ 64,281 3.153 202,677 

3.2. 5 Con’C(B180) ㎥ 2,537 122.81 311,568 

3.2. 6 Con’C(B240) ㎡ 37,193 127.943 4,758,583 

3.2. 7 Plate form ㎡ 105,683 12.421 1,312,688 

3.2. 8 Scaffolding ㎥ 14,938 6.90 103,012 

3.2. 9 Support post ㎡ 40,408 6.90 278,693 

3.2. 10 Reinforcing steel ton 4,365 1,202 5,247,651 

3.2. 11 Concrete pipe m 1,602 153.424 245,785 

3.2. 12 Murram Pavement ㎥ 19,320 40.387 779,971 

3.2. 13 Sand foundation ㎥ 433 37.055 16,044 

3.2. 14 Diversion Gate(3.5*3.5) NO 2 96,000 192,000 

3.2. 15 Diversion Gate(2.5*2.5) NO 2 75,000 150,000 

       

       

       

       

       

       

       

       

       

       

       
        

       
        

    Total L= 18,400   21,830,000 



 

29 

 

Bill 4. Main Canal 3 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

4.1.   Earthworks        

4.1. 1 Cut(earth) ㎥ 168,788 2.712 457,753 

4.1. 2 Embankment ㎥ 122,341 2.863 350,262 

4.1. 3 Lined sod ㎥ 0 0.435 - 

        

4.2.  Structural Work     

4.2. 1 Lining(t=0.10) ㎥ 10,933 123.066 1,345,480 

4.2. 2 Reinforcing steel ton 10 1,202 12,022 

4.2. 3 Excavation ㎥ 51,090 2.123 108,464 

4.2. 4 Backfill ㎥ 42,875 3.153 135,184 

4.2. 5 Con’C(B180) ㎥ 808 122.81 99,230 

4.2. 6 Con’C(B240) ㎡ 11,552 127.943 1,477,997 

4.2. 7 Plate form ㎡ 33,492 12.421 416,004 

4.2. 8 Scaffolding ㎥ 5,755 6.90 39,686 

4.2. 9 Support post ㎡ 12,729 6.90 87,791 

4.2. 10 Reinforcing steel ton 1,751 1,202 2,105,071 

4.2. 11 Concrete pipe m 347 153.424 53,238 

4.2. 12 Murram Pavement ㎥ 7,980 40.387 319,885 

4.2. 13 Sand foundation ㎥ 104 37.055 3,853 

4.2. 14 Diversion Gate(2.0*2.0) NO 2 64,000 128,000 

4.2. 15 Steel Pipe(D2000) m 30 3,336 100,080 

       

       

       

       

       

       

       

       

       

       

       
        

       
        

    Total L= 10,640   7,240,000 
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Bill 5. Secondary Canal 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

5.1.   Earthworks        

5.1. 1 Cut(earth) ㎥ 464,460 2.712 1,259,614 

5.1. 2 Embankment ㎥ 600,346 2.863 1,718,791 

5.1. 3 Lined sod ㎡ 0 0.435 - 

        

5.2.  Structural Work     

5.2. 1 Lining(t=0.10) ㎥ 57,360 123.066 7,059,065 

5.2. 2 Reinforcing steel ton 57 1,202 68,526 

5.2. 3 Excavation ㎥ 12,929 2.123 27,448 

5.2. 4 Backfill ㎥ 4,987 3.153 15,724 

5.2. 5 Con’C(B240) ㎥ 13,201 127.943 1,688,975 

5.2. 6 Plate form ㎡ 32,504 12.421 403,732 

5.2. 7 Scaffolding ㎡ 4,055 6.90 27,963 

5.2. 8 Support post ㎡ 5,540 6.90 38,209 

5.2. 7 Reinforcing steel ton 2,241 1,202 2,694,154 

5.2. 8 Concrete pipe m 6,703 153.424 1,031,799 

5.2. 9 Diversion Gate(3.0*3.0) NO 3 89,000 267,000 

5.2. 10 Diversion Gate(2.5*2.5) NO 2 75,000 150,000 

5.2. 11 Diversion Gate(2.0*2.0) NO 8 64,000 512,000 

5.2. 12 Diversion Gate(1.0*1.0) NO 3 19,000 57,000 

       

       

       

       

       

       

       

       

       

       

       

       
        

       
        

    Total L= 92,400   17,020,000 
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Bill 6. Drainage Canal 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

6.1.   Earth Works       

6.1. 1 Cut ㎥ 1,340,746 2.712 3,636,103 

6.1. 2 Fill ㎥ 267,556 2.863 845,337 

6.1. 3 Lined Sod ㎡  0.435  

        

6.2.  Structural Work     

6.2. 1 Excavation ㎥ 5,652 2.123 11,999 

6.2. 2 Backfill ㎥ 2,668 3.153 8,412 

6.2. 3 Con’C(B240) ㎥ 4,500 127.943 575,743 

6.2. 4 Plate form ㎡ 14,874 12.421 184,749 

6.2. 5 Scaffolding ㎡ 5,845 6.90 40,307 

6.2. 6 Support post ㎡ 10,574 6.90 72,928 

6.2. 7 Reinforcing steel ton 2,836 1202.211 3,409,470 

        

6.3.  Flood Protection 0    

6.3. 1 Cut ㎥ 125,204 2.712 339,065 

6.3. 2 Fill ㎥ 250,048 2,863 715,887 

6.3. 3 Lined Sod ㎡  0.435 - 

       

       

       

       

       

       

       

       

       

       

       

       

       

       
        

       
        

    Total L= 32,400   9,840,000 
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Bill 7. Night Storages 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

7.1.   Earth Works       

7.1. 1 - Cut ㎥ 113,045 2.712 306,578 

7.1. 2 - Fill ㎥ 77,386 2.863 221,556 

7.1. 3 - Lined Sod ㎡ 0 0.435 - 

       - 

7.2.  Structural Work    - 

7.2. 1 Excavation ㎥ 42 2.123 88 

7.2. 2 Backfill ㎥ 21 3.153 66 

7.2. 3 Con’C(B180) ㎥ 0 122.81 - 

7.2. 4 Con’C(B240) ㎥ 892 127.943 114,125 

7.2. 5 Plate form ㎡ 2,605 12.421 32,356 

7.2. 6 Scaffolding ㎡ 0 6.90 - 

7.2. 7 Support post ㎡ 0 6.90 - 

7.2. 8 Reinforcing steel ton 60 1202.211 77,231 

7.2. 9 Concrete pipe m 0 153.424 - 

7.2. 10 Sand foundation ㎥ 0 37.055 - 

7.2. 11 Diversion Gate(3.0*3.0) NO 3 89,000 267,000 

7.2. 12 Diversion Gate(2.5*2.5) NO 2 75,000 150,000 

7.2. 13 Diversion Gate(2.0*2.0) NO 6 64,000 384,000 

7.2. 14 Diversion Gate(1.0*1.0) NO 3 19,000 57,000 

       

       

       

       

       

       

       

       

       

       

       

       
        

       
        

    Total NO 12   1,610,000 
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Bill 8. On Farm Works 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

8.1.   Leveling      
   Earth Works     

8.1. 1 - Cut ㎥ 7,856,202 2.762 21,698,830 

8.1. 2 - Fill ㎥ 7,715,358 2.216 17,097,233 

8.1. 3 - Lined Sod ㎡ 0 0.435 - 

8.1. 4 - Topsoil Porterage & Granding ㎡ 0 3.988 - 
        
8.2.  Canal     
   Earth Works     

8.2. 1 - Cut ㎥ 424,029 2.712 1,149,966 

8.2. 2 - Fill ㎥ 388,910 2.863 1,113,449 

8.2. 3 - Lined Sod ㎡ 0 0.435 - 
   Structural Work     

8.2. 4 Excavation ㎥ 0 2.123 - 

8.2. 5 Backfill ㎥ 0 3.153 - 

8.2. 6 Con’C(B180) ㎥ 0 122.810 - 

8.2. 7 Con’C(B240) ㎥ 0 127.943 - 

8.2. 8 Plate form ㎡ 0 12.421 - 
8.2. 9 Reinforcing steel ton 0 1,202.211 - 
8.2. 10 Concrete pipe m 0 153.424 - 
8.2. 11 Sand foundation ㎥ 0 37.055 - 

8.2. 12 Diversion Gate(0.72 ⅹ0.72) NO 2,438 600.000 1,462,800 
        
8.3.  Road & Drainage     
   Earth Works     

8.3. 1 - Cut ㎥ 365,726 2.712 991,848 

8.3. 2 - Fill ㎥ 442,239 2.863 1,266,130 

8.3. 3 - Lined Sod ㎡ 0 0.435 - 
   Structural Work     

8.3. 4 Excavation ㎥ 86,075 2.123 182,737 

8.3. 5 Backfill ㎥ 49,306 3.153 155,461 

8.3. 6 Con’C(B240) ㎥ 31,754 127.943 4,062,702 

8.3. 7 Plate form ㎡ 297,625 12.421 3,696,800 

8.3. 8 Scaffolding ㎡ 17,812 6.896 122,831 

8.3. 9 Support post ㎡ 14,703 6.897 101,406 
8.3. 10 Reinforcing steel ton 1,043 1,202.211 1,253,906 
8.3. 11 Concrete pipe m 14,346 153.424 2,203,901 
8.3. 12 Murram Pavement ㎥ 21,800 40.387 880,000 

       
       
    Total ha 12,266   57,440,000 
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Bill 9. SCADA 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

9.1.   System       

9.1. 1 Control Center LS 1 92,773 92,773 

9.1. 2 RTU LS 18 21,956 395,212 

9.1. 3 Blow meter NO 18 30,000 540,000 

        

9.2.  Office     

9.2. 1 Building ㎡ 136 510 70,015 

9.2. 2 Electric work LS 1 12,000 12,000 

        

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       
        

       

       

       

       

       
        

    Total LS 1   1,110,000 
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Bill 10. Water Supplying 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

10.1.   Earth Works      

10.1. 1 Excavation ㎥ 42,996 2.123 91,280 

10.1. 2 Backfill ㎥ 42,740 3.153 134,759 

        

10.2.  Structural Work     

10.2. 3 Installation of PE pipe LS 1 169,569 169,569 

10.2. 4 Con’C(B180) ㎥ 0 2.123 - 

10.2. 5 Con’C(B240) ㎥ 29 3.153 91 

10.2. 6 Plate form ㎡ 169 12.421 2,099 

10.2. 7 Scaffolding ㎡ 46 6.896 317 

10.2. 8 Support post ㎡ 46 6.897 317 

10.2. 9 Reinforcing steel ton 2 1,202 10,537 

10.2. 10 Concrete pipe m 0 153 - 

10.2. 11 Sand foundation ㎥ 0 37 - 

10.2. 12 Water cleaning Facility( C-W2700S) LS 1 596,031 596,031 

10.2. 13 Water tank tower LS 1 25,000 25,000 

        

       

       

       

       

       

       

       

       

       

       

       
        

       

       

       

       

       
        

    Total LS 1   1,030,000 
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Bill 11. Additional Costs 

Item Description Unit Quantity Rate 
(USD) 

Amount  
(USD) 

11.1.   Phase 1    34,400,000 

11.1. 1 Farm organization development and farm 
investment LS 1 19,300,000 19,300,000 

11.1. 2 Farm operations development (RAP) LS 1 2,000,000 2,000,000 

11.1. 3 Farm institutional support LS 1 1,300,000 1,300,000 

11.1. 4 Project management LS 1 10,000,000 10,000,000 

11.1. 5 Costmary land law implementation LS 1 1,800,000 1,800,000 

        

11.2.  Phase 2    59,140,000 

11.2. 1 Farm organization development and farm 
investment LS 1 33,180,000 33,180,000 

11.2. 2 Farm operations development (RAP) LS 1 3,440,000 3,440,000 

11.2. 3 Farm institutional support LS 1 2,240,000 2,240,000 

11.2. 4 Project management LS 1 17,190,000 17,190,000 

11.2. 5 Costmary land law implementation LS 1 3,090,000 3,090,000 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       
        

       

       

       

       

       
        

    Total LS 1   93,540,000 
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Unit Rate (USD) 

No Description Unit Total Equipment 
Labour Material 

Unskill Skill Local Foreign 
1 Cut(earth) m3 2.712 2.486 0.136 0.090   
2 Cut(rock) m3 4.655 3.452 0.722 0.481   
3 Embankment m3 2.863 2.112 0.451 0.300   
4 Lined sod m2 0.435 0.065 0.222 0.148   
5 Lining(t=0.10) m3 123.066 1.130 3.296 2.197 44.17 72.28 

6 Con’C(B180) m3 122.810 1.130 3.143 2.094 44.17 72.28 

7 Con’C(B240) m3 127.943 1.155 2.362 1.574 37.60 85.25 

8 Reinforcing steel ton 1,202.211 110.189 8.078 5.384 9.81 1,068.75 

9 Excavation m3 2.123 1.416 0.425 0.282   
10 Backfill m3 3.15 2.333 0.492 0.328   
11 Plate form m2 12.42 1.415 0.821 0.546 9.64  
12 Scaffolding m2 6.90 0.806 0.359 0.238 5.49  
13 Support post m2 6.90 0.708 0.821 0.546 4.82  
14 Sand foundation m3 37.06 7.132 0.153 0.102 29.67  
15 Cutting(Land Consolidation) m3 2.76 2.536 0.136 0.090   
16 Banking(Land Consolidation) m3 2.22 1.990 0.136 0.090   
17 Topsoil Porterage & Graning m3 3.988 3.762 0.136 0.090   
18 Roller Gate(3.0x2.5x1) LS 92,292 2708 21042 15833  52,708 

19 Sheetpile(H-300x300x10x15) NO 528 398.359 6.700 4.466  118 

20 RTU(SCADA) LS 21,956 150 358.5 239.0  21,209 

21 Installation of 'PE pipe LS 169,569 479.195 31,803.2 21,202.1  116,085 

22 Water cleaning Facility LS 596,031 120000.000 3,525.0 2,350.0  470,156 

23 water drain day 3.113 0.239 0.904 0.602  1.368 

24 Murram Pavement m3 40.387 1.385 1.952 1.300 35.75  

25 Track load(28ton) ton 258.165 200.892    57.273 

26 20' CONTAINER (20ton) TEU 2,656     2,656 

27 Temporary Noise Barrier m2 95.321 4.227 2.226 1.483  87 

28 Concrete pipe(800mm) m 153.42 38.044     7.7   5.1 102.56  
29 Electrical Fence(h=1.8m) m 96.000 5.670   4.8    3.2 5.52 76.8 

30 Diversion Gate(0.72 0.72)ⅹ  NO 600 278.964 28.0 18.7 274.40  
31 Diversion Gate(1.0*1.0) NO 19,000 1900 1,140.0 760.0 950.00 14,250 

32 Diversion Gate(2.0*2.0) NO   64,000 6400 3,840.0 2,560.0 3,200.00 48,000 

33 Diversion Gate(2.5*2.5) NO 75,000 7500 4,500.0 3,000.0 3,750.00  56,250 

34 Diversion Gate(3.0*2.5) NO  84,000 8400 5,040.0 3,360.0 4,200.00 63,000 

35 Diversion Gate(3.0*3.0) NO 89,000 8900 5,340.0 3,560.0 4,450.00 66,750 

36 Diversion Gate(3.5*3.5) NO 96,000 9600 5,760.0 3,840.0 4,800.00 72,000 

37 Tower Water Tank LS 25,000 4500.000 1,500.0 1,000.0 9,500.00 8,500 

38 Control Center LS  92,773 8706.620 2,783.2 1,855.5 927.73 78,500 

39 Blow meter LS     30,000 200.000 1,800.0 1,200.0 300.00 26,500 

40 Building LS    510 155.200 30.6 20.4 193.80     110 
41 Electric work LS 12,000 1500.000 1,080.0 720.0 1,800.00 6,900 
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Breakdown of Unit Price 
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Breakdown per Secondary Block (Phase 1) 

Main Canal Secondary Canal Zone Cost (USD) 
Main 1 I1 I-1-a 2,904,000 

Main 1 I2 I-1-a, I-a-c 16,166,000 

Main 1 I3 I-1-d 1,534,000 

Main 1 I4 I-1-a 3,175,000 

Main 1 I5 I-1-a 4,863,000 

Main 3 I6 I-1-a 1,557,000 
Main 3 I7 I-1-a, I-1-b 6,578,000 

Main 2 A1 A-a 2,375,000 

Main 2 A2 A-e 954,000 

Main 2 A3 A-b 1,006,000 

Main 2 A4 A-b 1,375,000 

Main 2 A5 A-b 1,749,000 
Main 2 A6 A-b 4,680,000 

Main 2 A7 A-b 6,864,000 

Main 3 A8 A-c 734,000 

Main 3 A9 A-d 926,000 

Total   57,440,000 
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APPENDIX 5 

 

Financial and Economic Analysis 
 
 
 
 
A. Institutional cost 
A.1   Water Service Provider 
A.2  Cooperatives 
 
B. Benefits 
B.1   Crop budgets 
B.2 Budget for Livestock improvement 
B.3 Budget for Aquaculture 
 
C.  Cash Flow Analysis 
C1.A  Phase 1 and 2 combined,Cropping Pattern 1. Financial 
C1. B Phase 1. and 2 combinedCropping Pattern 1 Economic  
C2. A Phase 1 with Cost of Intake, Canal 1 and Canal 3 reallocated ,Cropping Pattern 1. Financial 
C2. B Phase 1with Cost of Intake, Canal 1 and Canal 3 reallocated.Cropping Pattern 1 Economic 
C3. A Phase 1 with Cost of Intake, Canal 1 and Canal 3 reallocated Cropping Pattern 2,. Financial 
C3. B Phase 1with Cost of Intake, Canal 1 and Canal 3 reallocated.Cropping Pattern 2 Economic 
 
D1 Cash flow of 1:10 flood protection, Financial prices and Economic Prices 
 
E.  Sensitivity Analysis 
 

 

 

 



68 
 

APPENDICES A:  INSTITUTIONAL COST 
 

Appendix  A1:Cost of Water Service Provider 
(Organisation Responsible for Operating and Maintaining the Shire Valley Irrigation system) 
Investments 

  
 Amount (USD)  

ITEM Unit 
Nr of 
units  Unit cost    Finc. Econ. 

Equipment      
Vehicles   7 18,000,000  126,000,000   168,000    
   Pick-up for maintenance 
crew (engineer + masons)           
   Motorbikes (?) for 
operators 3 4,000,000   48,000,000  64,000    

      
  

Generators   3 4,000,000   12,000,000  16,000    
Solar panels (?)           
              
Computers   15 800,000   12,000,000  16,000    
          -    -      
Communications 10 250,000  2,500,000   3,333    
Telephones   10 250,000  2,500,000   3,333    

     
  270,667  259,840  

Machinery / Heavy Equipment 
   

  
Excavator   3 180,000,000  540,000,000   635,294    
Bulldozers   3  150,000,000  450,000,000   529,412    
Graders   2 85,000,000  170,000,000   200,000    
Loaders   1 70,000,000   70,000,000  82,353    
Dump truck   5 60,000,000  300,000,000   352,941    
Mobile 
Garage   1 80,000,000   80,000,000  94,118    
Fueling 
Tank   1 70,000,000   70,000,000  82,353    

     
1,976,471  1,897,412  

Total investment    2,247,137  2,157,252  
 
Annually Recurrent 

    

     
750 

Kwachas / 
USD 

Staff 
 

Number 
Annual 
Salary Amount per year 

  
  

(Kwachas per 
Month) M Kwachas 

US 
$ (Finc) US $ (Econ) 

1 Managing Director 1         

 
Salary   1,900,000  22,800,000  30,400    

 
Travel allowances   50,000    600,000   800    

2 Operations           
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2.1 
Head of 
operations 1 1,600,000   19,200,000  25,600    

 

Headworks 
superintendant 1 1,200,000   14,400,000  19,200    

 
Water bailiffs 4 1,000,000  12,000,000  16,000    

2.2 Operators (gates) 30 800,000  288,000,000   384,000    
3 Maintenance           

3.1 
Head of 
maintenance 1 1,600,000   19,200,000  25,600    

3.2 Inspector 1 1,100,000  13,200,000  17,600    

3.3 
irrigation 
Engineer 1 900,000  10,800,000  14,400    

3.4 Masons  4 500,000  24,000,000  32,000    

3.5 
IT / computer 
expert 1 800,000  9,600,000  12,800    

3.6  Mechanics 2 700,000  16,800,000  22,400    
4 HR and Finance       -        

4.1 
Head of HR and 
finance 1 1,600,000   19,200,000  25,600    

4.2 
Staff to read 
water meters 5 200,000  12,000,000  16,000    

4.3 Billing Clerk 1 500,000   6,000,000   8,000    
4.2 Accountant 1 800,000   9,600,000  12,800    

5 

Communication 
and complaints 
office     

 
    

5.1 

Agricultural 
expert/ 
Agronomist 1 800,000  9,600,000  12,800    

5.2 
Communication 
officer 1 800,000  9,600,000  12,800    

6 Support staff           
6.1 Secretaries 4 350,000   4,200,000   5,600    
6.2 Drivers 4 200,000  2,400,000   3,200    
6.3 Guards 3 80,000    960,000   1,280    
6.3 Office Cleaners 3 80,000    960,000   1,280  

 Total STAFF       700,160    875,200  

       Office 
      Rent of an office building 1 1,500,000   18,000,000  24,000    

Utilities (water and 
electricity)   100,000    1,200,000   1,600    
Stationary   200,000    -    -      

     
25,600    24,576  

Operational Costs 
     

       Fuel for cars 7 200,000  16,800,000  22,400    
Fuel for motorbikes 3 60,000  2,160,000   2,880    
Fuel for generators 1 60,000    720,000   960    
Cost of phone calls 10 40,000  4,800,000   6,400    
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Fuels for heavy Equipment 8 300,000  28,800,000  38,400    

     
71,040    68,198  

Maintenance (preventive and repair) 
   Cars 7 30,000   2,520,000   3,360    

Motorbikes 3 10,000    360,000   480    
Computers 15   5,000    900,000   1,200    
Telephones 10   3,000    360,000   480    

      
  

Maintenance of office 1 10,000    120,000   160    
Maintenance of heavy 
equipment 8 400,000   38,400,000  51,200    

     
56,880    56,880  

Total recurrent for operations 76,740,000  853,680  1,024,854  
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Appendix A2: Cost of Cooperatives (for a 500 ha coop) 

Details 
 

USD/unit 
 

Quantity 
 

Total cost (USD) 
life time (in 

years) 
Financial 
Cost 

Economic 
Cost 

(1)Capital Expenditure Iterms (year 1)  
Farm Buildings      
Fuel storage tanks  5,000  6  30,000   28,800  20 
Farm machinery shed  15,000  6  90,000   86,400  20 
Storage shed  10,000  6  60,000   57,600  20 
Office block  20,000  6  120,000   115,200  20 
Manager's house  15,000  1  15,000   14,400  20 
Junior staff houses  10,000  60  600,000   576,000  20 
Water treatment facility  10,000  6  60,000   57,600  20 
Subtotal      975,000   936,000    
        

 
 

Farm Machinery       
 

 
Precision planters (5 metres)  15,000  12  180,000   172,800  10 
Boom sprayer (10 metres)  10,000  6  60,000   57,600  10 
Disk harrow (5 metres)  10,000  6  60,000   57,600  10 
Tractors (100kW)  25,000  12  300,000   288,000  8 
Tractors (60kW)  20,000  6  120,000   115,200  8 
Trailers (5 tonne)  5,000  6  30,000   28,800  10 
Water bowser (5000 litres)  2,000  6  12,000   11,520  20 
Mobile fuel bowser (500 
litres)  1,000  6  6,000   5,760  20 
Fertiliser spreader  4,000  6  24,000   23,040  20 
Miscellaneous equipment  5,000  6  30,000   28,800  10 
Subtotal      822,000   789,120   
        

 
 

Motor Vehicles     
  

 
One-tonne truck  25,000  6  150,000   144,000  5 
Manager's vehicle (D/cab)  30,000  1  30,000   28,800  5 
Motor cycles (200cc)  5,000  24  120,000   115,200  5 
Subtotal      300,000   288,000   
Cooperative Training 

 
covered in the Transformation Strategy  

Total Investment required   2,097,000   2,013,120   
 
 
  



72 
 

2) Recurrent Expenditures Items/year    in USD per year 
 
 Financial 

Cost 
Economic 

Cost  O&M of buildings and equipment 
 Farm buildings 

 
2%  19,500   18,720  

 Farm machinery 
 

5%  41,100   39,456  
  Motor vehicles 

 
10%  30,000   28,800  

Total O&M      90,600   86,976  
Admin cost       

      General Transport -      30,000   22,200  
     Salaries and Wages months 

 
 300,000   375,000  

     Insurance year 1  30,000   30,000  
   Communication (telephone, 
internet, etc.)      30,000   30,000  
   Subscriptions (to unions and 
professional organisations)      500   500  
   Electricity (overhead) year 1  24,000   24,000  
   Local authority permits/taxes      12,000   12,000  
   Accounting/audit fees      10,000   10,000  
   Bank charges year 1  5,000   5,000  
   Board/management 
committee expenses year 1  12,000   12,000  
Total Admin 

  
 123,500   123,500  

        
 Subtotal      544,100   607,676  
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Appendices B – CROP BUDGETS / GROSS MARGINS COMPUTATIOS (AT FARM GATE PRICESS) 
 
APPENDIX B 1.1-1BANANAS FINANCIAL PRICES  (WITH PROJECT) 
YEAR UNITS USD/UNIT 1 2 3 4 5 6 7 8 9 10
PLANTING MATERIALS seedlings 0.015         3,630            
Cost 54.18            
CHEMICALS
Monocrotophos l 10.37         0.20              0.20           0.20           0.20           0.20           0.20           0.20           0.20           0.20           0.20           
Copper oxychloride 85% w.p. kg 10.49         0.20              0.42           0.81           2.00           2.00           2.00           2.00           4.11            4.11            4.11            
Roundup/glyphosate l 6.03           2.00              
Misting Oil l 13.34         -                140.00       140.00       140.00       140.00       140.00       140.00       140.00       140.00       140.00       
Tridex l 13.97         1.00              2.50           2.50           2.80           3.00           3.00           3.00           3.00           3.00           3.00           
Solubor kg 1.78           0.13              0.28           0.54           1.30           1.30           1.30           1.30           2.74           2.74           2.74           
Zinc oxide kg 5.47           0.19              0.42           0.81           2.00           2.00           2.00           2.00           4.11            4.11            4.11            
Diazanon l 28.50         0.50              0.50           0.50           0.50           0.50           0.50           0.50           0.50           0.50           0.50           
subtotal USD 34.7              1,925.5      1,932.1      1,956.7      1,959.5      1,959.5      1,959.5      1,995.7      1,995.7      1,995.7      
FERTILIZERS
Manure kg 0.05           10,000 
Compound  (23:21:0+ 4S) kg 0.73           550      
Muriate of potash kg 0.91           500      200        200        200        200        200        200        200        200        200        
Single superphosphate kg 0.46           275      225        225        225        225        225        225        225        225        225        
lime kg 0.30           1,250   
transport t/km 1.86           23        0.79           0.79           0.79           0.79           0.79           0.79           0.79           0.79           0.79           
Subtotal USD 1,901.6         285.7         285.7         286            286            286            286            286            286            286            
TILLAGE 
Ripping l 1.61           22.00            
Ploughing l 1.61           20.00            
Discing l 1.61           10.00            
Subtotal 83.82            
SMALL TOOLS USD 2.16              2.16           2.16           2.16           2.16           2.16           2.16           2.16           2.16           2.16           
LABOUR ld 1.34           200.0            200            200            200            200            200            200            200            200            200            
Cost 268.7            269            269            269            269            269            269            269            269            269            
IRRIGATION WATER ml 8.60           18.0              18.0           18.0           18.0           18.0           18.0           18.0           18.0           18.0           18.0           

fixed (USD) 100               100            100            100            100            100            100            100            100            100            
Cost USD 254.80          254.80       254.80       254.80       254.80       254.80       254.80       254.80       254.80       254.80       

Yield per ha kg -                20,000       30,000       40,000       50,000       50,000       50,000       50,000       50,000       50,000       

TOTAL YIELD -                20,000       30,000       40,000       50,000       50,000       50,000       50,000       50,000       50,000       
Yield - processing & consump kg 0.60           -                12,000       18,000       24,000       30,000       30,000       30,000       30,000       30,000       30,000       
Yield - export kg 0.40           -                8,000         12,000       16,000       20,000       20,000       20,000       20,000       20,000       20,000       
Revenue - processing &consum kg 0.11            -                1,343         2,015         2,687         3,358         3,358         3,358         3,358         3,358         3,358         
Revenue - export kg 0.15           -                1,194         1,791         2,388         2,985         2,985         2,985         2,985         2,985         2,985         
GROSS CROP REVENUE PER HA USD -                2,537         3,806         5,075         6,343         6,343         6,343         6,343         6,343         6,343         

PRODUCTION COSTS  2,600.0         2,736.8      2,741.3      2,768.0      2,770.8      2,770.8      2,770.8      2,807.1      2,807.1      2,807.1      
Sundry 0.01           26.00            27.37         27              28              28              28              28              28              28              28              
Total Variable Cost USD 2,626            2,764         2,769         2,796         2,799         2,799         2,799         2,835         2,835         2,835         
GROSS CROP MARGIN PER HA USD (2,626) (227)           1,037         2,279         3,545         3,545         3,545         3,508         3,508         3,508         

Cost maintenance on-field canals (USD/ha) 34 34 34 34 34 34 34 34 34 34
GM after deduction of cost maintenance on-field canals (2,626) (227) 1,003 2,244 3,510 3,510 3,510 3,474 3,474 3,474
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APPENDIX B 1.1- 2  BANANAS ECONOMIC PRICES  (WITH PROJECT) 
YEAR UNITS USD/UNIT 1 2 3 4 5 6 7 8 9 10
PLANTING MATERIALS seedlings 0.01           3,630            
Cost 52.01            
CHEMICALS
Monocrotophos l 9.96           0.20              0.20           0.20           0.20           0.20           0.20           0.20           0.20           0.20           0.20           
Copper oxychloride 85% w.p. kg 10.07         0.20              0.42           0.81           2.00           2.00           2.00           2.00           4.11            4.11            4.11            
Roundup/glyphosate l 5.78           2.00              
Misting Oil l 12.80         -               140.00       140.00       140.00       140.00       140.00       140.00       140.00       140.00       140.00       
Tridex l 13.41         1.00              2.50           2.50           2.80           3.00           3.00           3.00           3.00           3.00           3.00           
Solubor kg 1.71           0.13              0.28           0.54           1.30           1.30           1.30           1.30           2.74           2.74           2.74           
Zinc oxide kg 5.25           0.19              0.42           0.81           2.00           2.00           2.00           2.00           4.11            4.11            4.11            
Diazanon l 27.36         0.50              0.50           0.50           0.50           0.50           0.50           0.50           0.50           0.50           0.50           
subtotal USD 33.22            1,848.44    1,854.86    1,878.40    1,881.09    1,881.09    1,881.09    1,915.87    1,915.87    1,915.87    
FERTILIZERS
Manure kg 0.05           10,000 
Compound  (23:21:0+ 4S) kg 0.70           550      
Muriate of potash kg 0.51           500      200        200        200        200        200        200        200        200        200        
Single superphosphate kg 0.44           275      225        225        225        225        225        225        225        225        225        
lime kg 0.29           1,250   
transport t/km -             -       -             -             -             -             -             -             -             -             -             
Subtotal USD 1,621            201            201            201            201            201            201            201            201            201            
TILLAGE 
Ripping l 1.61           22.00            
Ploughing l 1.61           20.00            
Discing l 1.61           10.00            
Subtotal 83.82            
SMALL TOOLS USD 2.16              2.16           2.16           2.16           2.16           2.16           2.16           2.16           2.16           2.16           
LABOUR ld 0.67           200.00          200            200            200            200            200            200            200            200            200            
COST 134.33          134            134            134            134            134            134            134            134            134            
IRRIGATION WATER ml 8.60           18.00            18.00         18.00         18.00         18.00         18.00         18.00         18.00         18.00         18.00         

fixed (USD) 100               100            100            100            100            100            100            100            100            100            
Cost USD 254.80          254.80       254.80       254.80       254.80       254.80       254.80       254.80       254.80       254.80       

Yield per ha kg -               20,000       30,000       40,000       50,000       50,000       50,000       50,000       50,000       50,000       

TOTAL YIELD -               20,000       30,000       40,000       50,000       50,000       50,000       50,000       50,000       50,000       
Yield - processing & consump kg 0.60           -               12,000       18,000       24,000       30,000       30,000       30,000       30,000       30,000       30,000       
Yield - export kg 0.40           -               8,000         12,000       16,000       20,000       20,000       20,000       20,000       20,000       20,000       
Revenue - processing &consum kg 0.11            -               1,343         2,015         2,687         3,358         3,358         3,358         3,358         3,358         3,358         
Revenue - export kg 0.15           -               1,194         1,791         2,388         2,985         2,985         2,985         2,985         2,985         2,985         
GROSS CROP REVENUE PER HA USD -               2,537         3,806         5,075         6,343         6,343         6,343         6,343         6,343         6,343         

PRODUCTION COSTS  2,181.77       2,441         2,445         2,471         2,473         2,473         2,473         2,508         2,508         2,508         
Sundry 0.01           21.82            24.41         24.45         24.71         24.73         24.73         24.73         25.08         25.08         25.08         
Total Variable Cost USD 2,203.59       2,465         2,469         2,495         2,498         2,498         2,498         2,533         2,533         2,533         
GROSS CROP MARGIN PER HA USD (2,204) 72              1,337         2,579         3,845         3,845         3,845         3,810         3,810         3,810         

Cost maintenance on-field canals (USD/ha) 28 28 28 28 28 28 28 28 28 28
GM after deduction of cost maintenance on-field canals (2,232) 44 1,309 2,551 3,817 3,817 3,817 3,782 3,782 3,782  
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APPENDIX B 1.2-1 BEANS (DRY)  FINANCIAL PRICES - WITHOUT PROJECT 
 
Beans         
          

Details UNIT NO. QUANTITY UNIT 
PRICE 

TOTAL 
PRICE 

REVENUE:         
Sales t 1.00 746.27 746.27 
Gross Revenue/ha       746.27 
          
Costs USD/ha         
INPUTS         
Seed kg 100 2.49 249.25 

 Sub-total        249.25 
          
LABOUR (mandays/ha)         
Clearing ld  20.0  0.00 0.00 
Ridging ld  22.0  0.00 0.00 
Planting ld  15.0  0.00 0.00 
Gap filling ld  3.0  0.00 0.00 
First weeding ld  10.0  0.00 0.00 
Second weeding ld  8.0  0.00 0.00 
Banking ld  5.0  0.00 0.00 
Harvesting ld  28.6  0.00 0.00 
Stripping/threshing ld  22.9  0.00 0.00 
Drying ld  7.1  0.00 0.00 
Winnowing/Grading ld  5.7  0.00 0.00 
Packaging ld  5.7  0.00 0.00 
Loading ld  2.9  0.00 0.00 
Total mandays    155.9    0.00 
          
POST-HARVEST COSTS         
Packaging materials   17.14 0.30 5.12 

 Sub-total        5.12 
          
          

 Grand total costs USD/ha        254.37 
          
Gross Margin (USD/ha)       491.90 
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APPENDIX B 1.2-2 BEANS (DRY)  FINANCIAL PRICES - WITH PROJECT 

Inputs/outputs Unit US$/unit Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal
/ha US$/ha /ha US$/ha /ha US$/ha /ha US$/ha /ha US$/ha

Yield
     - Local sales t/ha 1,044.78 1.50 1,567.16 1.83 1,911.94 2.17 2,267.16 2.50 2,611.94 2.50 2,611.94

60% 100%
     Gross crop revenue per ha USD/ha 1,567.16 2,611.94

Seed kg 2.49 100.00 249.25 100.00 249.25 100.00 249.25 100.00 249.25 100 249.25

Fertilizer 287.16 287.16 287.16 287.16 287.16
 - cpd 23:21:0 + 4S kg 0.73 300.00 218.96 300.00 218.96 300.00 218.96 300.00 218.96 300 218.96
 - CAN kg 0.67 100.00 67.46 100.00 67.46 100.00 67.46 100.00 67.46 100 67.46
 - transport 1.86 400.00 0.74 400.00 0.74 400.00 0.74 400.00 0.74 400 0.74

Chemicals 26.88 26.88 26.88 26.88 26.88
 - dimethoate l 8.21 0.80 6.57 0.80 6.57 0.80 6.57 0.80 6.57 0.80 6.57
 - dual l 17.67 1.15 20.32 1.15 20.32 1.15 20.32 1.15 20.32 1.15 20.32

Labour ld 1.34 134.00 180 134 180 134 180 134 180 134 180

Tillage (Fuels & Oils) I 1.61 70 112.83 70.00 112.83 70.00 112.83 70.00 112.83 70 112.83

Water cost ml 8.60            14.68       126.23 14.68        126.23 14.68 126.23 14.68        126.23 14.68        126.23
fixed (USD) 100             100            100           100           100           100           

USD 226.23       226.23      226.23      226.23      226.23      

     Production costs per ha 1,369.52 1,369.52 1,369.52 1,369.52 1,369.52

Packaging 12.99 15.84 18.79 21.64 21.64
   - bags no. 0.30 8.96 8.96 10.93 10.93 12.96 12.96 14.93 14.93 50 14.93
   - labour ld 1.34 4.03 4.03 4.92 4.92 5.83 5.83 6.72 6.72 5 6.72

51 2 3 4

Sundry % vc 1% 13.83 1% 13.85 1% 13.88 1% 13.91 1% 13.91
Total variable costs USD/ha 1,396 1,399 1,402 1,405 1,405

Gross margin USD/ha 171 513 865 1,207 1,207

Cost maintenance on-field canals (USD/ha) 34 34 34 34 34
GM after deduction of cost maintenance on-field canals 136 478 830 1,172 1,172
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APPENDIX B 1.2-3 BEANS (DRY) ECONOMIC– WITHOUT PROJECT 
 

REVENUE:
Sales t 1.00 746.27 746.27
Gross Revenue/ha 746.27

Costs USD/ha
INPUTS
Seed kg 100 2.39 239.28
 Sub-total 239.28

LABOUR (mandays/ha)
Clearing ld 20.0          0.67 13.40
Ridging ld 22.0          0.67 14.74
Planting ld 15.0          0.67 10.05
Gap filling ld 3.0            0.67 2.01
First weeding ld 10.0          0.67 6.70
Second weeding ld 8.0            0.67 5.36
Banking ld 5.0            0.67 3.35
Harvesting ld 28.6          0.67 19.14
Stripping/threshing ld 22.9          0.67 15.31
Drying ld 7.1            0.67 4.79
Winnowing/Grading ld 5.7            0.67 3.83
Packaging ld 5.7            0.67 3.83
Loading ld 2.9            0.67 1.91
Total mandays 155.9        104.42

POST-HARVEST COSTS

Details UNIT NO. QUANTITY UNIT PRICETOTAL PRIC

Packaging materials 12 0.30 3.58
 Sub-total 3.58

 Grand total costs USD/ha 347.29

Gross Margin (USD/ha) 398.98  
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APPENDIX B 1.2-4 BEANS (DRY) ECONOMIC – WITH PROJECT 

Inputs/outputs Unit US$/unit Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal
/ha US$/ha /ha US$/ha /ha US$/ha /ha US$/ha /ha US$/ha

Yield
     - Local sales t/ha 1,044.78 1.50 1,567.16 1.83 1,911.94 2.17 2,267.16 2.50 2,611.94 2.50 2,611.94

     Gross crop revenue per ha USD/ha 1,567.16 1,911.94 2,267.16 2,611.94 2,611.94

Seed kg 2.39 100.00 239.28 100.00 239.28 100.00 239.28 100.00 239.28 100.00 239.28

Fertilizer 210.94 210.94 210.94 210.94 210.94
 - cpd 23:21:0 + 4S kg 0.70 300.00 210.20 300.00 210.20 300.00 210.20 300.00 210.20 300.00 210.20
 - CAN kg 0.00 100.00 0.00 100.00 0.00 100.00 0.00 100.00 0.00 100.00 0.00
 - transport 1.86 400.00 0.74 400.00 0.74 400.00 0.74 400.00 0.74 400.00 0.74

Chemicals 25.81 25.81 25.81 25.81 25.81
 - dimethoate l 7.88 0.80 6.30 0.80 6.30 0.80 6.30 0.80 6.30 0.80 6.30
 - dual l 16.96 1.15 19.50 1.15 19.50 1.15 19.50 1.15 19.50 1.15 19.50

Labour ld 0.67 134 90 134 90 134 90 134 90 134 90

Tillage (Fuels & Oils) I 1.55 70.00 108.32 70.00 108.32 70.00 108.32 70.00 108.32 70.00 108.32

Water cost ml 8.60          14.68 126.23 14.68 126.23 14.68 126.23 14.68 126.23 14.68 126.23
fixed (USD) 100           100           100           100           100           100           

USD 226.23      226.23      226.23      226.23      226.23      

     Production costs per ha 800.36 800.36 800.36 800.36 800.36

Packaging 0.00 5.37 0.00 6.56 0.00 7.77 0.00 18.28 0.00 18.28
   - bags no. 0.30 8.96 2.67 10.93 3.26 12.96 3.87 14.93 14.93 50.00 14.93
   - labour ld 0.67 4.03 2.70 4.92 3.29 5.83 3.91 6.72 3.35 5.00 3.35

2 3 4 51

Sundry % vc 1% 8.06 1% 8.07 1% 8.08 1% 8.19 1% 8.19
Total variable costs USD/ha 814 815 816 827 827

Gross margin USD/ha 753 1,097 1,451 1,785 1,785

Cost maintenance on-field canals (USD/ha) 28 28 28 28 28
GM after deduction of cost maintenance on-field canals 725 1,069 1,423 1,757 1,757
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APPENDIX B 1.3-1  CASSAVA FINANCIAL PRICES WITHOUT PROJECT 

 

REVENUE:
Yield kg/ha 2,000 0.1452 290.45
Gross Revenue/ha 290.45

Costs USD/ha
INPUTS
Seed-cuttings 400 0.22 89.55

Cypermethrin Sacks 279 0.01 2.17

 Sub-total 91.72

Land Clearing Mandays 5 0.00 0.00
Ridging Mandays 8 0.00 0.00
Planting Mandays 5 0.00 0.00
Weeding Mandays 6 0.00 0.00
Grating Mandays 15 0.00 0.00
Drying Mandays 18 0.00 0.00

Sub-Total 57.00 0.00

 Total Variable Costs 91.72
Gross Margin (USD/ha) 198.73

Details UNIT QUANTITY UNIT PRICE Total
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APPENDIX B 1.3-2   CASSAVA ECONOMIC PRICES WITHOUT PROJECT 
 
 

Gross Margin Analysis - Cassava (dry) 
    

Details UNIT  QUANTITY UNIT PRICE Total 

REVENUE:         
Yield kg/ha 2,000 0.145  290.45 
Gross Revenue/ha       290.45 
          
Costs USD/ha         
INPUTS         
Seed-cuttings   400 0.21 85.97 
          
Cypermethrin Sacks 279 0.01 2.08 
          
          
 Sub-total        88.05 
          
Land Clearing Mandays 5 0.67 3.36 
Ridging Mandays 8 0.67 5.37 
Planting Mandays 5 0.67 3.36 
Weeding Mandays 6 0.67 4.03 
Grating Mandays 15 0.67 10.07 
Drying Mandays 18 0.67 12.09 
          
Sub-Total    57.00   38.28 
          
 Total Variable Costs        126.33 
Gross Margin (USD/ha)       164.12 
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APPENDIX B 1.4.-1CITRUS FINANCIAL PRICES 
YEAR 1 2 3 4 5 6 7 8 9 10

UNIT UD$/UNIT
YIELD kg/tree -                  -                  -              16                25                 36                 49                 66                 82               91                
TREES No./ha 385                 385                 385              385              385               385               385               385               385             385              
TOTAL YIELD kg/ha -                  -                  -              6,006           9,510            14,014          19,019          25,526          31,532        35,035         

Yield - processing  kg/ha 0.50 -                  -                  -              3,003           4,755            7,007            9,510            12,763          15,766        17,518         
Yield - export  kg/ha 0.50 -                  -                  -              3,003           4,755            7,007            9,510            12,763          15,766        17,518         
Revenue - processing  USD/kg 0.37 -                  -                  -              1,121           1,774            2,615            3,548            4,762            5,883          6,536           
Revenue- export USD/kg 0.45 -                  -                  -              1,345           2,129            3,137            4,258            5,715            7,059          7,844           

GROSS REVENUE USD/ha 0 0 0 2465.15 3903.15 5752.01 7806.31 10476.88 12942.03 14380.04

SEEDLINGS 385 0.13 48.84
CHEMICALS
- zinc oxide kg 5.47 0.19 0.42 0.81 2.00             2.00              2.00              2.00              4.11              4.11            4.11             
- manganese sulphate kg 10.53 0.19 0.42 0.81 2.00             2.00              2.00              2.00              4.11              4.11            4.11             
- copper oxychloride kg 10.49 0.19 0.42 0.81 2.00             2.00              2.00              2.00              4.11              4.11            4.11             
- solubor kg 1.78 0.13 0.28 0.54 1.30             1.30              1.30              1.30              2.74              2.74            2.74             
- sulphur w.p. kg 5.24 0.26 0.52 1.04 2.57             2.57              2.57              2.57              5.27              5.27            5.27             
- benomyl 50% w.p. kg 12.05 0.14             0.14              0.14              0.14              0.29              0.29            0.29             
- chlorpyrifos 48% e.c. l 8.54 0.01 0.02 0.05 -              -               -                -                -               -              -              
miscellaneous/allowances 300.00 300.00 300.00 300.00         300.00          300.00          300.00          300.00          300.00        300.00         
SUBTOTAL USD 306.71 314.52 328.29 370.44         370.44          370.44          370.44          444.84          444.84        444.84         

FERTILIZER
- ammonium nitrate kg/tree 0.67 0.20 0.40 0.60 0.80             0.80              1.00              1.00              1.00              1.00            1.00             
- lime kg/tree 0.30 0.75
- potassium chloride kg/tree 0.69 0.05 0.05 0.10 0.50             1.00              1.50              1.50              1.50              1.50            1.50             
- single superphosphate kg/tree 0.46 1.15 0.25 0.25 0.35             0.35              0.50              0.50              0.50              0.50            0.50             
total kg/ha 2.15 0.70 0.95 1.65             2.15              3.00              3.00              3.00              3.00            3.00             

No. of TREES number 385.00 385.00 385.00 385.00         385.00          385.00          385.00          385.00          385.00        385.00         
Total fertiliser kg 827.75 269.50 365.75 635.25         827.75          1,155.00       1,155.00       1,155.00       1,155.00     1,155.00      
Fertiliser transport t/km 1.86 1.54 0.50 0.68 1.18 1.54 2.15 2.15 2.15 2.15 2.15
SUBTOTAL USD 355                 161                 227              403              535               746               746               746               746             746              

TILLAGE 
Rip l 1.61 22.00
Plough l 1.61 20.00
Disc l 1.61 10.00
Slashing l 1.61 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Tillage plus slashing cost USD 88.65 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84

SMALL TOOLS 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16

LABOUR 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69
Maintenance plus harvesting ld 1.34 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00

IRRIGATION WATER ml 8.60        12.40              12.40 12.40 12.40 12.40 12.40 12.40 12.40 12.40 12.40
fixed (USD) 100                 100                 100              100              100               100               100               100               100             100              

Cost USD/ha 206.64            206.64            206.64         206.64         206.64          206.64          206.64          206.64          206.64        206.64         

 VARIABLECOST USD/ha 1,368              1,050              1,129           1,347           1,480            1,691            1,691            1,765            1,765          1,765           
SUANDRY @1% OF VC 0.01 14                   11                   11                13                15                 17                 17                 18                 18               18                

TOTAL VARIABLE COST USD/ha 1,382              1,061              1,141           1,361           1,494            1,708            1,708            1,783            1,783          1,783           

GROSS MARGIN USD/ha (1,382)             (1,061)             (1,141)         1,105           2,409            4,044            6,099            8,694            11,159        12,597         

Cost maintenance on-field canals (USD/ha) 34 34 34 34 34 34 34 34 34 34
GM after deduction of cost maintenance on-field canals (1,382) (1,061) (1,175) 1,070 2,374 4,010 6,064 8,660 11,125 12,563
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YEAR 11 12 13 14 15 16 17 18 19 20

YIELD 101               111             121              126               130              130             130             130            130             130              
TREES 385               385             385              385               385              385             385             385            385             385              
TOTAL YIELD 39,039          42,543        46,547         48,549          50,050         50,050        50,050        50,050       50,050        50,050         

Yield - processing  19,520          21,271        23,273         24,274          25,025         25,025        25,025        25,025       25,025        25,025         
Yield - export  19,520          21,271        23,273         24,274          25,025         25,025        25,025        25,025       25,025        25,025         
Revenue - processing  7,283            7,937          8,684           9,058            9,338           9,338          9,338          9,338         9,338          9,338           
Revenue- export 8,740            9,524          10,421         10,869          11,205         11,205        11,205        11,205       11,205        11,205         

GROSS REVENUE 16023.47 17461.47 19104.91 19926.62 20542.91 20542.91 20542.91 20542.91 20542.91 20542.91

SEEDLINGS 
CHEMICALS
- zinc oxide 4.11              4.11            4.11             4.11              4.11             4.11            4.11            4.11           4.11            4.11             
- manganese sulphate 4.11              4.11            4.11             4.11              4.11             4.11            4.11            4.11           4.11            4.11             
- copper oxychloride 4.11              4.11            4.11             4.11              4.11             4.11            4.11            4.11           4.11            4.11             
- solubor 2.74              2.74            2.74             2.74              2.74             2.74            2.74            2.74           2.74            2.74             
- sulphur w.p. 5.27              5.27            5.27             5.27              5.27             5.27            5.27            5.27           5.27            5.27             
- benomyl 50% w.p. 0.29              0.29            0.29             0.29              0.29             0.29            0.29            0.29           0.29            0.29             
- chlorpyrifos 48% e.c. -                -              -               -                -               -              -              -             -              -               
miscellaneous/allowances 300.00          300.00        300.00         300.00          300.00         300.00        300.00        300.00       300.00        300.00         
SUBTOTAL 444.84          444.84        444.84         444.84          444.84         444.84        444.84        444.84       444.84        444.84         

FERTILIZER
- ammonium nitrate 1.00              1.00            1.00             1.00              1.00             1.00            1.00            1.00           1.00            1.00             
- lime
- potassium chloride 1.50              1.50            1.50             1.50              1.50             1.50            1.50            1.50           1.50            1.50             
- single superphosphate 0.50              0.50            0.50             0.50              0.50             0.50            0.50            0.50           0.50            0.50             
total 3.00              3.00            3.00             3.00              3.00             3.00            3.00            3.00           3.00            3.00             

No. of TREES 385.00          385.00        385.00         385.00          385.00         385.00        385.00        385.00       385.00        385.00         
Total fertiliser 1,155.00       1,155.00     1,155.00      1,155.00       1,155.00      1,155.00     1,155.00     1,155.00    1,155.00     1,155.00      
Fertiliser transport 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15
SUBTOTAL 746               746             746              746               746              746             746             746            746             746              

TILLAGE 
Rip
Plough
Disc
Slashing 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Tillage plus slashing cost 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84

SMALL TOOLS 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16

LABOUR 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69
Maintenance plus harvesting 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00

IRRIGATION WATER 12.40 12.40 12.40 12.40 12.40 12.40 12.40 12.40 12.40 12.40
100               100             100              100               100              100             100             100            100             100              

Cost 206.64          206.64        206.64         206.64          206.64         206.64        206.64        206.64       206.64        206.64         

 VARIABLECOST 1,765            1,765          1,765           1,765            1,765           1,765          1,765          1,765         1,765          1,765           
SUANDRY @1% OF VC 18                 18               18                18                 18                18               18               18              18               18                

TOTAL VARIABLE COST 1,783            1,783          1,783           1,783            1,783           1,783          1,783          1,783         1,783          1,783           

GROSS MARGIN 14,241          15,679        17,322         18,144          18,760         18,760        18,760        18,760       18,760        18,760         

Cost maintenance on-field can 34 34 34 34 34 34 34 34 34 34
GM after deduction of cost m 14,206 15,644 17,288 18,109 18,726 18,726 18,726 18,726 18,726 18,726
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APPENDIX B 1.4-2 -  CITRUS  ECONOMIC PRICES  - WITH PROJECT 
 
YEAR 1 2 3 4 5 6 7 8 9 10

UNIT UD$/UNIT
YIELD kg/tree -                  -                  -              16                25                 36                 49                 66                 82               91                
TREES No./ha 385                 385                 385              385              385               385               385               385               385             385              
TOTAL YIELD kg/ha -                  -                  -              6,006           9,510            14,014          19,019          25,526          31,532        35,035         

Yield - processing  kg/ha 0.50 -                  -                  -              3,003           4,755            7,007            9,510            12,763          15,766        17,518         
Yield - export  kg/ha 0.50 -                  -                  -              3,003           4,755            7,007            9,510            12,763          15,766        17,518         
Revenue - processing  USD/kg 0.37 -                  -                  -              1,121           1,774            2,615            3,548            4,762            5,883          6,536           
Revenue- export USD/kg 0.45 -                  -                  -              1,345           2,129            3,137            4,258            5,715            7,059          7,844           

GROSS REVENUE USD/ha 0 0 0 2465.15 3903.15 5752.01 7806.31 10476.88 12942.03 14380.04

SEEDLINGS 385 0.12 46.89
CHEMICALS
- zinc oxide kg 5.25 0.19 0.42 0.81 2.00             2.00              2.00              2.00              4.11              4.11            4.11             
- manganese sulphate kg 10.10 0.19 0.42 0.81 2.00             2.00              2.00              2.00              4.11              4.11            4.11             
- copper oxychloride kg 10.07 0.19 0.42 0.81 2.00             2.00              2.00              2.00              4.11              4.11            4.11             
- solubor kg 1.71 0.13 0.28 0.54 1.30             1.30              1.30              1.30              2.74              2.74            2.74             
- sulphur w.p. kg 5.03 0.26 0.52 1.04 2.57             2.57              2.57              2.57              5.27              5.27            5.27             
- benomyl 50% w.p. kg 11.57 0.14             0.14              0.14              0.14              0.29              0.29            0.29             
- chlorpyrifos 48% e.c. l 8.19 0.01 0.02 0.05 -              -               -                -                -               -              -              
miscellaneous/allowances 300.00 300.00 300.00 300.00         300.00          300.00          300.00          300.00          300.00        300.00         
SUBTOTAL USD 306.44 313.94 327.16 367.62         367.62          367.62          367.62          439.05          439.05        439.05         

FERTILIZER
- ammonium nitrate kg/tree 0.65 0.20 0.40 0.60 0.80             0.80              1.00              1.00              1.00              1.00            1.00             
- lime kg/tree 0.29 0.75
- potassium chloride kg/tree 0.51 0.05 0.05 0.10 0.50             1.00              1.50              1.50              1.50              1.50            1.50             
- single superphosphate kg/tree 0.44 1.15 0.25 0.25 0.35             0.35              0.50              0.50              0.50              0.50            0.50             
total kg/ha 2.15 0.70 0.95 1.65             2.15              3.00              3.00              3.00              3.00            3.00             

No. of TREES number 385.00 385.00 385.00 385.00         385.00          385.00          385.00          385.00          385.00        385.00         
Total fertiliser kg 827.75 269.50 365.75 635.25         827.75          1,155.00       1,155.00       1,155.00       1,155.00     1,155.00      
Fertiliser transport t/km 1.86 1.54 0.50 0.68 1.18 1.54 2.15 2.15 2.15 2.15 2.15
SUBTOTAL USD 338                 152                 212              358              457               631               631               631               631             631              

TILLAGE 
Rip l 1.61 22.00
Plough l 1.61 20.00
Disc l 1.61 10.00
Slashing l 1.61 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Tillage plus slashing cost USD 88.65 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84

SMALL TOOLS 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16

LABOUR 181.34 181.34 181.34 181.34 181.34 181.34 181.34 181.34 181.34 181.34
Maintenance plus harvesting ld 0.67 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00

IRRIGATION WATER ml 8.60        12.40              12.40 12.40 12.40 12.40 12.40 12.40 12.40 12.40 12.40
fixed (USD) 100                 100                 100              100              100               100               100               100               100             100              

Cost USD/ha 206.64            206.64            206.64         206.64         206.64          206.64          206.64          206.64          206.64        206.64         

 VARIABLECOST USD/ha 1,168              859                 932              1,119           1,218            1,392            1,392            1,463            1,463          1,463           
SUANDRY @1% OF VC 0.01 12                   9                     9                 11                12                 14                 14                 15                 15               15                

TOTAL VARIABLE COST USD/ha 1,179              868                 941              1,130           1,230            1,406            1,406            1,478            1,478          1,478           

GROSS MARGIN USD/ha (1,179)             (868)                (941)            1,335           2,673            4,346            6,401            8,999            11,464        12,902         

Cost maintenance on-field canals (USD/ha) 28 28 28 28 28 28 28 28 28 28
GM after deduction of cost maintenance on-field canals (1,208) (896) (970) 1,307 2,645 4,318 6,372 8,971 11,436 12,874
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YEAR 11 12 13 14 15 16 17 18 19 20

YIELD 101               111             121              126               130              130             130             130            130             130              
TREES 385               385             385              385               385              385             385             385            385             385              
TOTAL YIELD 39,039          42,543        46,547         48,549          50,050         50,050        50,050        50,050       50,050        50,050         

Yield - processing  19,520          21,271        23,273         24,274          25,025         25,025        25,025        25,025       25,025        25,025         
Yield - export  19,520          21,271        23,273         24,274          25,025         25,025        25,025        25,025       25,025        25,025         
Revenue - processing  7,283            7,937          8,684           9,058            9,338           9,338          9,338          9,338         9,338          9,338           
Revenue- export 8,740            9,524          10,421         10,869          11,205         11,205        11,205        11,205       11,205        11,205         

GROSS REVENUE 16023.47 17461.47 19104.91 19926.62 20542.91 20542.91 20542.91 20542.91 20542.91 20542.91

SEEDLINGS 
CHEMICALS
- zinc oxide 4.11              4.11            4.11             4.11              4.11             4.11            4.11            4.11           4.11            4.11             
- manganese sulphate 4.11              4.11            4.11             4.11              4.11             4.11            4.11            4.11           4.11            4.11             
- copper oxychloride 4.11              4.11            4.11             4.11              4.11             4.11            4.11            4.11           4.11            4.11             
- solubor 2.74              2.74            2.74             2.74              2.74             2.74            2.74            2.74           2.74            2.74             
- sulphur w.p. 5.27              5.27            5.27             5.27              5.27             5.27            5.27            5.27           5.27            5.27             
- benomyl 50% w.p. 0.29              0.29            0.29             0.29              0.29             0.29            0.29            0.29           0.29            0.29             
- chlorpyrifos 48% e.c. -                -              -               -                -               -              -              -             -              -               
miscellaneous/allowances 300.00          300.00        300.00         300.00          300.00         300.00        300.00        300.00       300.00        300.00         
SUBTOTAL 439.05          439.05        439.05         439.05          439.05         439.05        439.05        439.05       439.05        439.05         

FERTILIZER
- ammonium nitrate 1.00              1.00            1.00             1.00              1.00             1.00            1.00            1.00           1.00            1.00             
- lime
- potassium chloride 1.50              1.50            1.50             1.50              1.50             1.50            1.50            1.50           1.50            1.50             
- single superphosphate 0.50              0.50            0.50             0.50              0.50             0.50            0.50            0.50           0.50            0.50             
total 3.00              3.00            3.00             3.00              3.00             3.00            3.00            3.00           3.00            3.00             

No. of TREES 385.00          385.00        385.00         385.00          385.00         385.00        385.00        385.00       385.00        385.00         
Total fertiliser 1,155.00       1,155.00     1,155.00      1,155.00       1,155.00      1,155.00     1,155.00     1,155.00    1,155.00     1,155.00      
Fertiliser transport 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15
SUBTOTAL 631               631             631              631               631              631             631             631            631             631              

TILLAGE 
Rip
Plough
Disc
Slashing 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Tillage plus slashing cost 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84

SMALL TOOLS 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16

LABOUR 181.34 181.34 181.34 181.34 181.34 181.34 181.34 181.34 181.34 181.34
Maintenance plus harvesting 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00

IRRIGATION WATER 12.40 12.40 12.40 12.40 12.40 12.40 12.40 12.40 12.40 12.40
100               100             100              100               100              100             100             100            100             100              

Cost 206.64          206.64        206.64         206.64          206.64         206.64        206.64        206.64       206.64        206.64         

 VARIABLECOST 1,463            1,463          1,463           1,463            1,463           1,463          1,463          1,463         1,463          1,463           
SUANDRY @1% OF VC 15                 15               15                15                 15                15               15               15              15               15                

TOTAL VARIABLE COST 1,478            1,478          1,478           1,478            1,478           1,478          1,478          1,478         1,478          1,478           

GROSS MARGIN 14,546          15,984        17,627         18,449          19,065         19,065        19,065        19,065       19,065        19,065         

Cost maintenance on-field cana 28 28 28 28 28 28 28 28 28 28
GM after deduction of cost ma 14,517 15,955 17,599 18,421 19,037 19,037 19,037 19,037 19,037 19,037  
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APPENDIX B 1.5-1COTTON FINANCIAL PRICES WITHOUT PROJECT 
 

REVENUE:
Yield kg/ha 900 0.45 402.99
Gross Revenue (USD/ha) 402.99

Costs USD/ha
INPUTS
Seed 24.5           1.79 43.96
Pesticides
Cypermethrin Bottles 3.3             1.79 5.86
Dimethoate 40 EC Bottles 3.3             1.79 5.86
Sprayer Hiring 1.0             15.00 15.00
 Sub-total 70.69

Land Clearing Mandays 22.0           0.00 0.00
Ridging Mandays 22.0           0.00 0.00
Planting Mandays 17.0           0.00 0.00
Thining Mandays 12.0           0.00 0.00
Supplying (gap filling) Mandays 1.0             0.00 0.00
Weeding Mandays 45.0           0.00 0.00
Pesticides Application Mandays 15.0           0.00 0.00
Scouting Mandays 6.5             0.00 0.00
Picking and baling Mandays 18.8           0.00 0.00
Picking bags No 4.1             5.00 20.45

Sub-Total 163.45       20.45

Details/Crops UNIT QUANTITY UNIT PRICE Total

 Total Variable Costs 91.14
Gross Margin (USD/ha) 311.84  
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APPENDIX B 1.5-2 COTTON FINANCIAL PRICES – WITH PROJECT 
 

Year
Inputs/outputs Unit USD/unit Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal

/ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha
Crop management input

Yield
     - Local sales kg/ha 0.45           4,000 1,791 5,000.00 2,239 6,000 2,687 7,000 3,134 7,000       3,134

Gross crop revenue per ha USD/ha 1,791 2,239 2,687 3,134        3,134          

Seed kg 1.79 30 54 30 54 30 54 30 54 30 53.7

Fertilizer 163 163 163 0 163 0 163
 - DAP kg 1.06 100 106 100 106 100 106 100 106 100 106
 - Sulphate of ammonia kg 0.57 100 57 100 57 100 57 100 57 100 57
 - transport 0 0 0 0 0 0 0

Chemicals 41 41 41 0 41 0 41
 - carbaryl kg 13.43 1 13 1 13 1 13 1 13 1 13
 - karate l 14.69 1 9 1 9 0.63 9 0.63 9 0.63 9
 - dimethoate l 8.21 1 7 1 7 0.85 7 0.85 7 0.85 7
 - cypermethrine ml 0.01 1,500 12 1,500 12 1,500 12 1,500 12 1,500 12

Labour ld 1.34 90 121 90 121 90 121 90 121 90 121

Tillage (Fuels & Oils) I 1.61 70 113 70 113 70 113 70 113 70 113

Cost of water ml 8.60 10.36 89.06 10.36      89 10.36      89 10.356 89 10.356 89
fixed (USD) 100            100               100          100          100           100             

USD 189               189          189          189           189             

Production costs per ha 680 680 680 0 680 0 680

Packaging 12 15 19 0 19 0 19
   - bags no. 0.30 29 9 36 11 43 13 50 13 50 13
   - labour ld 1.3 2.86 4 3.57 5 4.29 6 5 6 5 6

1 32 4 5

Sundry % vc 1% 7 1% 7 1% 7 1% 7 1% 7
Total variable costs USD/ha 700 703 706 706 706

Gross margin USD/ha 1,091 1,536 1,981 2,428 2,428

Cost maintenance on-field canals (USD/ha) 34 34 34 34 34
GM after deduction of cost maintenance on-field canals 1,057 1,501 1,946 2,394 2,394
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APPENDIX B 1.5-2 COTTONECONOMIC PRICES–WITHOUT PROJECT 

 

REVENUE:
Yield kg/ha 900 0.45 402.99
Gross Revenue (USD/ha) 402.99

Costs USD/ha
INPUTS
Seed 24.5           1.72 42.20
Pesticides
Cypermethrin Bottles 3.3             1.72 5.63
Dimethoate 40 EC Bottles 3.3             1.72 5.63
Sprayer Hiring 1.0             15.00 15.00
 Sub-total 68.46
Land Clearing Mandays 22.0           0.67 14.74
Ridging Mandays 22.0           0.67 14.74
Planting Mandays 17.0           0.67 11.39
Thining Mandays 12.0           0.67 8.04
Supplying (gap filling) Mandays 1.0             0.67 0.67
Weeding Mandays 45.0           0.67 30.15
Pesticides Application Mandays 15.0           0.67 10.05
Scouting Mandays 6.5             0.67 4.39
Picking and baling Mandays 18.8           0.67 12.61
Picking bags No 4.1             5.00 20.45

Sub-Total 163.45 127.23

Details/Crops UNIT QUANTITY UNIT PRICE Total

 Total Variable Costs 195.69
Gross Margin (USD/ha) 207.30
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APPENDIX B 1.5-2 COTTON ECONOMIC PRICES – WITH PROJECT 
 
Inputs/outputs Unit USD/unit Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal

/ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha
Crop management input

Yield
     - Local sales kg/ha 0 4,000 1,791 5,000 2,239 6,000 2,687 7,000 3,134 7,000 3,134

Gross crop revenue per ha USD/ha 1,791 2,239 2,687 3,134 3,134

Seed kg 1.72 30 52 30 52 30 52 30 52 30 52

Fertilizer 101 101 101 101 101
 - DAP kg 0.51 100 51 100 51 100 51 100 51 100 51
 - Sulphate of ammonia kg 0.51 100 51 100 51 100 51 100 51 100 51
 - transport 0 0 0 0 0

Chemicals 40 40 40 40 40
 - carbaryl kg 12.90 1 13 1 13 1 13 1 13 1 13
 - karate l 14.10 0.625 9 0.625 9 0.625 9 0.625 9 0.625 9
 - dimethoate l 7.88 0.85 7 0.85 7 0.85 7 0.85 7 0.85 7
 - cypermethrine ml 0.01 1500 11 1500 11 1500 11 1500 11 1500 11

Labour ld 0.67 90 60 90 60 90 121          90           121         90           121         

Tillage (Fuels & Oils) I 1.55 70 108 70 108 70 108 70 108 70 108

Cost of water ml 8.60 10.36 89.06 10.36      89 10.36      89 10.36      89 10.36      89
fixed (USD) 100.00 100               100          100          100         100         

USD 189               189          189          189         189         

Production costs per ha 450 0 450 511 511 511

Packaging 12 11 16 0 18 0 18
   - bags no. 0.30 28.6 9 35.7        11 42.9 13 50 15 50 15
   - labour ld 0.67 5 3 0 5 3 5 3 5 3

0
Sundry % vc 1% 5 0 1% 5 0 5 0 5
Total variable costs USD/ha 467 461 532 534 534

 
Gross margin USD/ha 1,324 0.0 1,778 2,154 2,600 2,600

Cost maintenance on-field canals (USD/ha) 28 28 28 28 28
GM after deduction of cost maintenance on-field canals 1,296 1,750 2,126 2,572 2,572
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APPENDIX B 1.6-1COW PEAS FINANCIAL PRICES WITHOUT PROJECT 

 

Details UNIT 
NO. QUANTITY UNIT PRICE TOTAL PRICE 

REVENUE:         
Sales kg 400  0.17058  68.23 
Gross Revenue USD     68.23 
          
Costs USD/ha         
INPUTS         
Seed kg 2.9 2.69 7.82 
Carbaryl kg 0.2 13.43 2.44 
Cypermethrin ml 181.8 0.01 1.41 
Daconil l 0.2 10.26 1.87 
Storage pesticide kg 0.2 11.17 2.03 

 Sub-total        15.57 
          
LABOUR (mandays/ha)         
Clearing ld  10.0  0.00 0.00 
Ridging ld  15.0  0.00 0.00 
Planting ld  10.0  0.00 0.00 
First weeding ld  10.0  0.00 0.00 
Second weeding ld  8.0  0.00 0.00 
Pest and disease control ld  5.0  0.00 0.00 
Harvesting ld  1.8  0.00 0.00 
Threshing ld  1.8  0.00 0.00 
Drying ld  0.5  0.00 0.00 
Grading ld  0.4  0.00 0.00 
Packaging ld  0.7  0.00 0.00 
Total mandays    63.27    0.00 
          
Cost of water ML 8.60  0.00 0.00 
          
POST-HARVEST COSTS         
Packaging materials t 0.073 0.30 0.02 

 Sub-total        0.02 
          
          

 Grand total costs USD/ha        15.59 
          
Gross Margin (USD/ha)       52.64 
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APPENDIX B 1.6-2 COW PEAS ECONOMIC PRICES –WITHOUT PROJECT 

 

Details UNIT 
NO. QUANTITY UNIT PRICE TOTAL PRICE 

REVENUE:         
Sales kg 400  0.17058  68.23 
Gross Revenue USD     68.23 
          
Costs USD/ha         
INPUTS         
Seed kg 2.9 2.58 7.50 
Carbaryl kg 0.2 12.90 2.34 
Cypermethrin ml 181.8 0.01 1.35 
Daconil l 0.2 9.85 1.79 
Storage pesticide kg 0.2 10.72 1.95 

 Sub-total        14.94 
          
LABOUR (mandays/ha)         
Clearing ld 10 0.67 6.70 
Ridging ld  15.0  0.67 10.05 
Planting ld  10.0  0.67 6.70 
First weeding ld  10.0  0.67 6.70 
Second weeding ld  8.0  0.67 5.36 
Pest and disease control ld  5.0  0.67 3.35 
Harvesting ld  1.8  0.67 1.22 
Threshing ld  1.8  0.67 1.22 
Drying ld  0.5  0.67 0.37 
Grading ld  0.4  0.67 0.24 
Packaging ld  0.7  0.67 0.49 
Total mandays   63.27272727   42.39 
          
Cost of water ML 8.60  0.00 0.00 
          
POST-HARVEST COSTS         
Packaging materials t 0.4 0.30 0.12 

 Sub-total        0.12 
          
          

 Grand total costs USD/ha        57.45 
          
Gross Margin (USD/ha)       10.78 
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APPENDIX B 1.7-1MAIZEFINANCIAL PRICE WITHOUT PROJECT 
 

Details Unit  Quantity  
 Unit Price 

(USD)   Total  

          

Revenue         

Yield kg/ha  720  0.237270789  170.83  

Total Revenue/ha        170.83  

          

Cost of Production         

Inputs         

          

Seed kg  5   2.61   13.43  

Fertilizer (basal dressing) kg  72   0.86   61.68  

Fertilizer (top dressing) kg  62   0.67   41.63  

Storage pesticides kg 0.50  11.17   5.59  

Subtotal        122.34  
          
Activity Mandays       
Land  clearing  ld   10.0  0.00  -   
Ridging  ld   20.0   -    -   
Planting  ld   12.5   -    -   
Fertilizer applic  ld   15.0   -    -   
Thinning  ld   3.0   -    -   
Banking  ld   20.0   -    -   
Stooking  ld   10.0   -    -   
Harvesting  ld   3.1   -    -   
Shelling  ld   2.6   -    -   
Winnowing  ld   0.4   -    -   
Bagging  ld   0.2   -    -   
Sub total    96.8     -   
          
Bagging materials  bags   3   1.86   5.50  
Sub total        5.50  
    

      
Total cost of production     

 
 127.84  

          

Gross Margin (USD/ha)        43.00  
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APPENDIX B 1.7-2 MAIZE FINANCIAL PRICE WITH PROJECT 
 

YEAR
Inputs/outputs Unit USD/unit Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal

/ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha
Crop
Yield
     - domestic consumption kg/ha 0.239 3,000.00 716.42 3,500.00 835.82 4,000.00 955.22 4500 1,074.63 5000 1,194.03

     Gross crop revenue per ha USD/ha 716.42 835.82 955.22 1,074.63 1,194.03

Seed kg 2.61 25.00 65.30 25.00 65.30 25.00 65.30 25.00 65.30 25.00 65.30

Fertilizer 380.63 380.63 380.16 380.16 380.63
 - cpd 23:21:0 + 4S kg 0.73 400.00 291.94 400.00 291.94 400.00 291.94 400.00 291.94 400.00 291.94
 - Amonium Nitrate kg 0.67 130.00 87.70 130.00 87.70 130.00 87.70 130.00 87.70 130.00 87.70
 - transport to farm t 1.86 530.00 0.98 530.00 0.98 530.00 0.52 530.00 0.52 530.00 0.98

Chemicals 83.00 83.00 83.00 83.00 83.00
 - dipterex kg 2.76 4.00 11.06 4.00 11.06 4.00 11.06 4.00 11.06 4.00 11.06
 - atrazine l 6.84 3.60 24.62 3.60 24.62 3.60 24.62 3.60 24.62 3.60 24.62
 - Stella Star l 59.15 0.80 47.32 0.80 47.32 0.80 47.32 0.80 47.32 0.80 47.32

Labour ld 1.34 50.00 67.16 50.00 67.16 50.00 67.16 50.00 67.16 50.00 67.16

Tillage (Fuels & Oils) I 1.61 70.00 112.83 70.00 112.83 70.00 112.83 70.00 112.83 70.00 112.83

Cost of water ml 8.60 12.40 106.66 12.40 106.66 12.40 106.66 12.40 106.66 12.40 106.66
fixed (USD) 100            100              100          100               100              100          

USD 207              207          207               207              207          

     Production costs per ha 915.57 915.57 915.11 915.11 915.57

Packaging 20.60 23.58 26.57 29.89 33.21
   - bags no. 0.30 60.00 17.91 70.00 20.90 80.00 23.88 90 26.87 100 29.85
   - labour ld 1.34 2.00 2.69 2.00 2.69 2.00 2.69 2.25 3.02 2.5 3.36

2 3 4 51

Sundry % vc 0.01 9.36 0.01 9.39 0.01 9.42 0.01 0.30 0.01 0.33
Total variable costs USD/ha 945.53 948.54 951.10 945.30 949.11

Gross margin - Labour cos USD/ha (229.11) (112.72) 4.13 129.33 244.92

Cost maintenance on-field canals (USD/ha) 34 34 34 34 34
GM after deduction of cost maintenance on-field canals (264) (147) (30) 95 210
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APPENDIX B 1.7-3MAIZE ECONOMIC PRICES  - WITHOUT PROJECT 
 

Details Unit  Quantity   Unit Price (USD)   Total  

          

Revenue         

Yield kg/ha  720  0.2388  171.94  

Total Revenue/ha        171.94  

          

Cost of Production         

Inputs         

          

Seed kg  5   2.51   12.90  

Fertilizer (basal dressing) kg  72   0.86   61.68  

Fertilizer (top dressing) kg  62   0.67   41.63  

Storage pesticides kg  1   10.72   5.36  

Subtotal        121.57  
          
Activity Mandays       
Land  clearing  ld   10.0  0.67  6.70  
Ridging  ld   20.0   0.67   13.40  
Planting  ld   12.5   0.67   8.38  
Fertilizer applic  ld   15.0   0.67   10.05  
Thinning  ld   3.0   0.67   2.01  
Banking  ld   20.0   0.67   13.40  
Stooking  ld   10.0   0.67   6.70  
Harvesting  ld   3.1   0.67   2.07  
Shelling  ld   2.6   0.67   1.72  
Winnowing  ld   0.4   0.67   0.28  
Bagging  ld   0.2   0.67   0.14  
Sub total    96.8     64.84  
          
Bagging materials  bags   14   1.86   26.75  
Sub total        26.75  
    

      
Total cost of production     

 
 213.17  

          

Gross Margin (USD/ha)        (41.23) 
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APPENDIX B 1.7-4 MAIZE ECONOMIC PRICES  - WITH PROJECT 
YEAR

Inputs/outputs Unit USD/unit Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal
/ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha

Yield kg/ha 0.2794 3,000 838 3,500 978 4,000 1,118 4,500 1,257 5,000 1,397

     Gross crop revenue per ha USD/ha 838.21 977.91 1,117.61 1,257.31 1,397.01

Seed kg 2.61 25.00 65.30 25.00 65.30 25.00 65.30 25.00 65.30 25.00 65.30

Fertilizer 371.92 371.92 371.92 371.92 371.45
 - cpd 23:21:0 + 4S kg 0.70 400.00 280.26 400.00 280.26 400.00 280.26 400.00 280.26 400.00 280.26
 - Amonium Nitrate kg 0.65 140.00 90.67 140.00 90.67 140.00 90.67 140.00 90.67 140.00 90.67
 - transport to farm t 1.86 530.00 0.98 530.00 0.98 530.00 0.98 530.00 0.98 530.00 0.52

Chemicals 79.68 79.68 79.68 79.68 79.68
 - dipterex kg 2.65 4.00 10.61 4.00 10.61 4.00 10.61 4.00 10.61 4.00 10.61
 - atrazine l 6.57 3.60 23.64 3.60 23.64 3.60 23.64 3.60 23.64 3.60 23.64
 - Stella Star l 56.78 0.80 45.43 0.80 45.43 0.80 45.43 0.80 45.43 0.80 45.43

Labour ld 0.67 50.00 33.50 50.00 33.50 50.00 33.50 50.00 33.50 50.00 33.50

Tillage (Fuels & Oils) I 1.55 70.00 108.32 70.00 108.32 70.00 108.32 70.00 108.32 70.00 108.32

Cost of water ml 8.60 12.40 106.66 12.40 106.66 12.40 106.66 12.40 106.66 12.40 106.66
fixed (USD) 100             100                   100          100          100          100          

USD 207                   207          207          207          207          

     Production costs per ha 0.00 865.36 0.00 865.36 0.00 865.36 157.40 865.36 0.00 864.90

Packaging 19.25 22.24 25.22 28.37 31.53
   - bags no. 0.30 60.00 17.91 70.00 20.90 80.00 23.88 90.00 26.87 100.00 29.85
   - labour ld 0.67 2.00 1.34 2.00 1.34 2.00 1.34 2.25 1.51 2.50 1.68

2 3 4 51

Sundry % vc 1% 8.85 1% 8.88 1% 8.91 1% 8.94 1% 8.96
Total variable costs USD/ha 893.46 896.48 899.49 902.68 905.39

Gross margin - Labour coste USD/ha (55.25) 81.43 218.12 354.64 491.62

Cost maintenance on-field canals (USD/ha) 28 28 28 28 28
GM after deduction of cost maintenance on-field canals (83) 53 190 327 464  
APPENDIX B 1.8-1MANGOES FINANCIAL PRICES  WITH PROJECTS 
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YEAR 1 2 3 4 5 6 7.0 8 9 10
UNIT USD/UNIT

SEEDLINGS Number 0.13 476.00
Cost 63.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CHEMICALS
 - copper oxychloride 85% WP kg 10.49 7.50 7.50 7.50 7.50 15.00 15.00 15.00 15.00 24.00 24.00
 - mancozeb 80% WP kg 11.26 1.00 1.00 2.00 2.00 2.00 4.00 4.00 4.00
 - bayleton 5% WP kg 11.26 1.00 1.00 2.00 2.00 3.00 3.00 4.00 4.00
 - parathion l 1.87 0.50 0.50 0.50 0.50 2.00 2.00 2.00 2.00 3.00 3.00
 - malathion 50% EC l 8.96 1.00 1.00 1.00 1.00 1.50 1.50 2.00 2.00
SUBTOTAL USD 79.58 79.58 111.06 111.06 215.04 215.04 230.78 253.31 365.30 365.30

FERTILIZER
 - ammonium nitrate kg/tree 0.67 0.25 0.50 1.00 1.00 1.50 1.50 1.50 2.00 2.00 2.50
 - lime kg/tree 0.30 1.05
 - potassium sulphate kg/tree 1.25 0.50 0.58 0.75 1.00 1.25 1.33 1.50
 - single superphosphate kg/tree 0.46 1.50 1.60 2.00 2.00 2.25 2.25 2.25 2.25 2.25 2.27
            Total 2.80 2.10 3.00 3.50 4.33 4.50 4.75 5.50 3.33 4.00

No. of TREES number 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00
Total fertiliser kg 1,333.00 999.60 1,428.00 1,666.00 2,061.08 2,142.00 2,261.00 2,618.00 1,585.08 1,904.00
Fertiliser transport t/km 1.86 2.48 1.86 2.65 3.10 3.83 3.98 4.20 4.86 2.94 3.54
SUBTOTAL USD 558           510           758             758             974           974             974               1,135            1,133             1,299           

TILLAGE 
Ripping l 1.6 20.0
Ploughing l 1.6 20.0
Discing l 1.6 10.0
Slashing l 1.61 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
SUBTOTAL USD 85.43 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84

SMALL TOOLS USD 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16

LABOUR ld 1.34 270.00 270.00 270.00 270.00 270.00 270.00 270.0 270.00 270.00 270.00
COST USD 362.69 362.69 362.69 362.69 362.69 362.69 362.7 362.69 362.69 362.69

IRRIGATION WATER ml 8.60             11.18 11.18 11.18 11.18 11.18 11.18 11.2 11.18 11.18 11.18
fixed (USD) 100 100 100 100 100 100 100 100 100 100

Cost USD/ha 196.15          196.15          196.15            196.15             196.15          196.15            196.15               196.15               196.15                196.15              

Yield per ha kg/tree 0.00 0.00 5.00 10.00 20.00 35.00 45.0 55.00 60.00 65.00

TOTAL YIELD kg/ha 0.00 0.00 2,380.00 4,760.00 9,520.00 16,660.00 21420.0 26,180.00 28,560.00 30,940.00
Yield - processing 60% 0.00 0.00 1,428.00 2,856.00 5,712.00 9,996.00 12852.0 15,708.00 17,136.00 18,564.00
Yield - export 40% 0.00 0.00 952.00 1,904.00 3,808.00 6,664.00 8568.0 10,472.00 11,424.00 12,376.00
Price - processing 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Price - export 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

GROSS CROP REVENUE PER HA USD 0.00 0.00 717.55 1,435.10 2,870.21 5,022.87 6458.0 7,893.07 8,610.63 9,328.18

PRODUCTION COSTS  USD 1,347.49 1,155.07 1,434.71 1,435.16 1,754.69 1,754.84 1770.8 1,954.55 2,064.62 2,230.11
Sundry 1% 13.47 11.55 14.35 14.35 17.55 17.55 17.7 19.55 20.65 22.30
Total Variable Cost USD 1,360.97 1,166.62 1,449.06 1,449.51 1,772.23 1,772.39 1788.5 1,974.09 2,085.27 2,252.41

GROSS CROP MARGIN PER HA USD (1,360.97)    (1,166.62)    -731.51 -14.40 1,097.97 3,250.48 4669.5 5,918.98 6,525.36 7,075.76

Cost maintenance on-field canals (USD/ha) 34 34 34 34 34 34 34 34 34 34
GM after deduction of cost maintenance on-field canals (1,395) (1,201) (766) (49) 1,063 3,216 4,635 5,885 6,491 7,041
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YEAR 11 12 13 14 15 16 17 18 19 20

SEEDLINGS
Cost 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CHEMICALS
 - copper oxychloride 85% WP 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00
 - mancozeb 80% WP 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
 - bayleton 5% WP 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
 - parathion 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
 - malathion 50% EC 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
SUBTOTAL 365.30 365.30 365.30 365.30 365.30 365.30 365.30 365.30 365.30 365.30

FERTILIZER
 - ammonium nitrate 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
 - lime
 - potassium sulphate 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
 - single superphosphate 2.27 2.27 2.27 2.27 2.27 2.27 2.27 2.27 2.27 2.27
            Total 6.27 6.27 6.27 6.27 6.27 6.27 6.27 6.27 6.27 6.27

No. of TREES 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00
Total fertiliser 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52
Fertiliser transport 5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54
SUBTOTAL 1,301          1,301            1,301            1,301            1,301            1,301           1,301           1,301          1,301             1,301             

TILLAGE 
Ripping
Ploughing
Discing
Slashing 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
SUBTOTAL 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84

SMALL TOOLS 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16

LABOUR 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00
COST 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69

IRRIGATION WATER 11.18 11.18 11.18 11.18 11.18 11.18 11.18 11.18 11.18 11.18
100 100 100 100 100 100 100 100 100 100

Cost 196.15            196.15              196.15              196.15              196.15              196.15             196.15              196.15            196.15                196.15                

Yield per ha 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00

TOTAL YIELD 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00
Yield - processing 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00
Yield - export 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00
Price - processing 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Price - export 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

GROSS CROP REVENUE PER HA 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73

PRODUCTION COSTS  2,232.12 2,232.12 2,232.12 2,232.12 2,232.12 2,232.12 2,232.12 2,232.12 2,232.12 2,232.12
Sundry 22.32 22.32 22.32 22.32 22.32 22.32 22.32 22.32 22.32 22.32
Total Variable Cost 2,254.44 2,254.44 2,254.44 2,254.44 2,254.44 2,254.44 2,254.44 2,254.44 2,254.44 2,254.44

GROSS CROP MARGIN PER HA 7,791.29 7,791.29 7,791.29 7,791.29 7,791.29 7,791.29 7,791.29 7,791.29 7,791.29 7,791.29

Cost maintenance on-field canals (USD/h 34 34 34 34 34 34 34 34 34 34
GM after deduction of cost maintenan 7,757 7,757 7,757 7,757 7,757 7,757 7,757 7,757 7,757 7,757
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APPENDIX B 1.8-2 MANGOES ECONOMIC PRICES  - WITH PROJECT 
YEAR 1 2 3 4 5 6 7.0 8 9 10

UNIT USD/UNIT

SEEDLINGS Number 0.13 476.00
Cost 61.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CHEMICALS
 - copper oxychloride 85% WP kg 10.07 7.50 7.50 7.50 7.50 15.00 15.00 15.00 15.00 24.00 24.00
 - mancozeb 80% WP kg 10.81 1.00 1.00 2.00 2.00 2.00 4.00 4.00 4.00
 - bayleton 5% WP kg 10.81 1.00 1.00 2.00 2.00 3.00 3.00 4.00 4.00
 - parathion l 1.80 0.50 0.50 0.50 0.50 2.00 2.00 2.00 2.00 3.00 3.00
 - malathion 50% EC l 8.60 1.00 1.00 1.00 1.00 1.50 1.50 2.00 2.00
SUBTOTAL USD 76.40 76.40 106.62 106.62 206.44 206.44 221.55 243.18 350.69 350.69

FERTILIZER
 - ammonium nitrate kg/tree 0.65 0.25 0.50 1.00 1.00 1.50 1.50 1.50 2.00 2.00 2.50
 - lime kg/tree 0.29 1.05
 - potassium sulphate kg/tree 1.20 0.50 0.58 0.75 1.00 1.25 1.33 1.50
 - single superphosphate kg/tree 0.44 1.50 1.60 2.00 2.00 2.25 2.25 2.25 2.25 2.25 2.27
            Total 2.80 2.10 3.00 3.50 4.33 4.50 4.75 5.50 3.33 4.00

No. of TREES number 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00
Total fertiliser kg 1,333.00 999.60 1,428.00 1,666.00 2,061.08 2,142.00 2,261.00 2,618.00 1,585.08 1,904.00
Fertiliser transport t/km 1.86 2.48 1.86 2.65 3.10 3.83 3.98 4.20 4.86 2.94 3.54
SUBTOTAL USD 3.60 2.88 4.18 728             935           935             935               1,090            1,088             1,247           

TILLAGE 
Ripping l 1.6 20.0
Ploughing l 1.6 20.0
Discing l 1.6 10.0
Slashing l 1.61 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
SUBTOTAL USD 85.43 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84

SMALL TOOLS USD 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16

LABOUR ld 1.34 270.00 270.00 270.00 270.00 270.00 270.00 270.0 270.00 270.00 270.00
COST USD 362.69 362.69 362.69 362.69 362.69 362.69 362.7 362.69 362.69 362.69

IRRIGATION WATER ml 8.60             11.18 11.18 11.18 11.18 11.18 11.18 11.2 11.18 11.18 11.18
fixed (USD) 100 100 100 100 100 100 100 100 100 100

Cost USD/ha 196.15          196.15          196.15            196.15             196.15          196.15            196.15               196.15               196.15                196.15              

Yield per ha kg/tree 0.00 0.00 5.00 10.00 20.00 35.00 45.0 55.00 60.00 65.00

TOTAL YIELD kg/ha 0.00 0.00 2,380.00 4,760.00 9,520.00 16,660.00 21420.0 26,180.00 28,560.00 30,940.00
Yield - processing 60% 0.00 0.00 1,428.00 2,856.00 5,712.00 9,996.00 12852.0 15,708.00 17,136.00 18,564.00
Yield - export 40% 0.00 0.00 952.00 1,904.00 3,808.00 6,664.00 8568.0 10,472.00 11,424.00 12,376.00
Price - processing 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Price - export 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

GROSS CROP REVENUE PER HA USD 0.00 0.00 717.55 1,435.10 2,870.21 5,022.87 6458.0 7,893.07 8,610.63 9,328.18

PRODUCTION COSTS  USD 787.81 645.12 676.63 1,400.51 1,707.29 1,707.44 1722.8 1,899.20 2,004.79 2,163.68
Sundry 1% 7.88 6.45 6.77 14.01 17.07 17.07 17.2 18.99 20.05 21.64
Total Variable CostTotal Variable Cost USD 795.68 651.57 683.40 1,414.51 1,724.36 1,724.51 1740.0 1,918.19 2,024.83 2,185.32

GROSS CROP MARGIN PER HA USD (795.68)       (651.57)       34.15 20.59 1,145.85 3,298.35 4718.0 5,974.89 6,585.79 7,142.86

Cost maintenance on-field canals (USD/ha) 28 28 28 28 28 28 28 28 28 28
GM after deduction of cost maintenance on-field canals (824) (680) 6 (8) 1,118 3,270 4,690 5,947 6,558 7,115  
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YEAR 11 12 13 14 15 16 17 18 19 20

SEEDLINGS
Cost 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CHEMICALS
 - copper oxychloride 85% 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00
 - mancozeb 80% WP 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
 - bayleton 5% WP 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
 - parathion 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
 - malathion 50% EC 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
SUBTOTAL 350.69 350.69 350.69 350.69 350.69 350.69 350.69 350.69 350.69 350.69

FERTILIZER
 - ammonium nitrate 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
 - lime
 - potassium sulphate 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
 - single superphosphate 2.27 2.27 2.27 2.27 2.27 2.27 2.27 2.27 2.27 2.27
            Total 6.27 6.27 6.27 6.27 6.27 6.27 6.27 6.27 6.27 6.27

No. of TREES 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00 476.00
Total fertiliser 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52 2,984.52
Fertiliser transport 5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54
SUBTOTAL 1,249          1,249            1,249            1,249            1,249            1,249           1,249           1,249          1,249             1,249             

TILLAGE 
Ripping
Ploughing
Discing
Slashing 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
SUBTOTAL 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84 4.84

SMALL TOOLS 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16

LABOUR 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00 270.00
COST 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69 362.69

IRRIGATION WATER 11.18 11.18 11.18 11.18 11.18 11.18 11.18 11.18 11.18 11.18
100 100 100 100 100 100 100 100 100 100

Cost 196.15            196.15              196.15              196.15              196.15              196.15             196.15              196.15            196.15                196.15                

Yield per ha 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00

TOTAL YIELD 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00 33,320.00
Yield - processing 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00 19,992.00
Yield - export 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00 13,328.00
Price - processing 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Price - export 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

GROSS CROP REVENUE 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73 10,045.73

PRODUCTION COSTS  2,165.69 2,165.69 2,165.69 2,165.69 2,165.69 2,165.69 2,165.69 2,165.69 2,165.69 2,165.69
Sundry 21.66 21.66 21.66 21.66 21.66 21.66 21.66 21.66 21.66 21.66
Total Variable Cost 2,187.35 2,187.35 2,187.35 2,187.35 2,187.35 2,187.35 2,187.35 2,187.35 2,187.35 2,187.35

GROSS CROP MARGIN PER 7,858.38 7,858.38 7,858.38 7,858.38 7,858.38 7,858.38 7,858.38 7,858.38 7,858.38 7,858.38

Cost maintenance on-field ca 28 28 28 28 28 28 28 28 28 28
GM after deduction of cost 7,830 7,830 7,830 7,830 7,830 7,830 7,830 7,830 7,830 7,830  
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APPENDIX B 1.9-1PIGEON PEAS FINANCIAL PRICESWITHOUT PROJECT 
 

Details/Crops UNIT NO. QUANTITY UNIT PRICE TOTAL PRICE 

REVENUE:         
Yield (kg/ha) kg 900  0.7452  670.67 
Gross Revenue/ha       670.67 
          
Costs USD/ha         
INPUTS         
Seed kg 10 1.79 17.91 

 Sub-total        17.91 
          
LABOUR (mandays/ha)         
Clearing ld  18.0  0.00 0.00 
Ridging ld  25.0  0.00 0.00 
Planting ld  10.0  0.00 0.00 
Weeding ld  20.0  0.00 0.00 
Banking ld  16.0  0.00 0.00 
Harvesting ld  25.0  0.00 0.00 
Threshing ld  12.0  0.00 0.00 
Grading ld  2.0  0.00 0.00 
Packaging ld  2.0  0.00 0.00 
Total mandays    130.0    0.00 
          
POST-HARVEST COSTS         
Packaging materials bags 18 0.30 5.37 

 Sub-total        5.37 
          
Other Expenses         
Hoes - depreciated over 2 years       1.08 

 Sub-total        1.08 
          

 Grand total costs USD/ha        24.37 
          
Gross Margin (USD/ha)       646.31 
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APPENDIX B 1.9-2PIGEON PEASFINANCIAL PRICES WITH PROJECT 
YEAR

Inputs/outputs Unit USD/unit Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal
/ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha

Crop management input

Yield
     - Local sales kg/ha 0.75 1,800.00 1,343.28 1,950.00 1,455.22 2100 1,567.16 2250 1,679.10 2,500.00 1,865.67

     Gross crop revenue per ha USD/ha 1,343.28 1,455.22 1,567.16 1,679.10 1,865.67

Seed kg 1.79 10.00 17.91 10.00 17.91 10.00 17.91 10.00 17.91 10.00 17.91

Fertilizer 72.99 72.99 72.99 72.99 72.99
 - cpd S kg 0.73 100.00 72.99 100.00 72.99 100.00 72.99 100.00 72.99 100.00 72.99
 - transport 0.00 0.00 0.00 0.00 0.00

Chemicals 21.78 21.78 21.78 21.78 21.78
 - dimethoate 20WP kg 8.21 0.49 3.99 0.49 3.99 0.49 3.99 0.49 3.99 0.49 3.99
 - carbaryl 85WP kg 13.43 1.22 16.32 1.22 16.32 1.22 16.32 1.22 16.32 1.22 16.32
 - karate l 14.69 0.10 1.47 0.10 1.47 0.10 1.47 0.10 1.47 0.10 1.47

Labour ld 1.34 40.00 53.73 40.00 53.73 40.00 53.73 40.00 53.73 40.00 53.73

Tillage (Fuels & Oils) I 1.61 70.00 112.83 70.00 112.83 70.00 112.83 70.00 112.83 70.00 112.83

Cost of water ml 8.60 8.06 69.35 8.06 69.35 8.06 69.35 8.06 69.35 8.06 69.35
fixed (USD) 100 100 100 100 100 100

USD 169 169 169 169 169

     Production costs per ha 448.59 448.59 448.59 448.59 448.59

Packaging 20.42 22.12 23.82 25.52 28.36
   - bags no. 0.30 36.00 10.75 39.00 11.64 42.00 12.54 45.00 13.43 50.00 14.93
   - labour ld 1.34 7.20 9.67 7.80 10.48 8.40 11.28 9.00 12.09 10.00 13.43

54321

Sundry % vc 0.01 4.69 0.01 4.71 0.01 4.72 0.01 4.74 0.01 4.77
Total variable costs USD/ha 473.69 475.41 477.13 478.85 481.71

Gross margin - Labour costed USD/ha 869.59 979.81 1,090.03 1,200.25 1,383.96

Cost maintenance on-field canals (USD/ha) 34 34 34 34 34
GM after deduction of cost maintenance on-field canals 835 945 1,056 1,166 1,349  
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APPENDIX B 1.9-3 PIGEON PEAS ECONOMIC PRICES WITHOUT PROJECT 
 

Details/Crops UNIT NO. QUANTITY UNIT PRICE TOTAL PRICE 

REVENUE:         
Yield (kg/ha) kg 900  0.7452  670.67 
Gross Revenue/ha       670.67 
          
Costs USD/ha         
INPUTS         
Seed kg 10 1.72 17.19 

 Sub-total        17.19 
          
LABOUR (mandays/ha)         
Clearing ld  18.0  0.67 12.06 
Ridging ld  25.0  0.67 16.75 
Planting ld  10.0  0.67 6.70 
Weeding ld  20.0  0.67 13.40 
Banking ld  16.0  0.67 10.72 
Harvesting ld  25.0  0.67 16.75 
Threshing ld  12.0  0.67 8.04 
Grading ld  2.0  0.67 1.34 
Packaging ld  2.0  0.67 1.34 
Total mandays    130.0    87.10 
          
POST-HARVEST COSTS         
Packaging materials bags 18 0.30 5.37 

 Sub-total        5.37 
          
Other Expenses         
Hoes - depreciated over 2 years       1.08 

 Sub-total        1.08 
          

 Grand total costs USD/ha        110.75 
          
Gross Margin (USD/ha)       559.93 
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APPENDIX B 1.9-4PIGEON PEASECONOMIC PRICES WITH PROJECT 

Inputs/outputs Unit USD/unit Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal
/ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha

Crop management input

Yield
     - Local sales kg/ha 0.75 1,800.00 1,343.28 1,950.00 1,455.22 2,100.00 1,567.16 2,250.00 1,679.10 2,500.00 1,865.67

     Gross crop revenue per ha USD/ha 1,343.28 1,455.22 1,567.16 1,679.10 1,865.67

Seed kg 1.72 10.00 17.19 10.00 17.19 10.00 17.19 10.00 17.19 10.00 17.19

Fertilizer 70.07 70.07 70.07 70.07 70.07
 - cpd S kg 0.70 100.00 70.07 100.00 70.07 100.00 70.07 100.00 70.07 100.00 70.07
 - transport 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Chemicals 20.91 20.91 20.91 20.91 20.91
 - dimethoate 20WP kg 7.88 0.49 3.83 0.49 3.83 0.49 3.83 0.49 3.83 0.49 3.83
 - carbaryl 85WP kg 12.90 1.22 15.67 1.22 15.67 1.22 15.67 1.22 15.67 1.22 15.67
 - karate l 14.10 0.10 1.41 0.10 1.41 0.10 1.41 0.10 1.41 0.10 1.41

Labour ld 0.67 40.00 26.80 40.00 26.80 40.00 26.80 40.00 26.80 40.00 26.80

Tillage (Fuels & Oils) I 1.55 70.00 108.32 70.00 108.32 70.00 108.32 70.00 108.32 70.00 108.32

Cost of water ml 8.60 8.06 69.35 8.06 69.35 8.06 69.35 8.06 69.35 8.06 69.35
fixed (USD) 100.00 100             100              100           100          100          

USD 169             169              169           169          169          

     Production costs per ha 412.63 412.63 412.63 412.63 412.63

Packaging 17.45 18.34 19.24 21.63 21.63
   - bags no. 0.30 36.00 10.75 39.00 11.64 42.00 12.54 50.00 14.93 50.00 14.93
   - labour ld 0.67 10.00 6.70 10.00 6.70 10.00 6.70 10.00 6.70 10.00 6.70

1 2 3 4 5

Sundry % vc 0.01 4.30 0.01 4.31 0.01 4.32 0.01 4.34 0.01 4.34
Total variable costs USD/ha 434.38 435.29 436.19 438.60 438.60

Gross margin USD/ha 908.90 1,019.94 1,130.97 1,240.50 1,427.07

Cost maintenance on-field canals (USD/ha) 28 28 28 28 28
GM after deduction of cost maintenance on-field canals 881 992 1,103 1,212 1,399  
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APPENDIX B 1.10-1SESAME FINANCIAL PRICES – WITHOUT PROJECT 
 

Details UNIT NO. QUANTITY UNIT PRICE TOTAL PRICE 

REVENUE:         
Sales kg/ha 300.00  0.2653  79.59 
Gross Revenue/ha       79.59 
          
Costs USD/ha         
INPUTS         
Seed kg 3.00 0.30 0.90 

 Sub-total        0.90 
          
LABOUR (mandays/ha)         
Clearing ld 20.0 0.00 0.00 
Ridging ld 20.0 0.00 0.00 
Planting ld 10.0 0.00 0.00 
Weeding ld 20.0 0.00 0.00 
Harvesting ld 4.5 0.00 0.00 
First Threshing ld 0.8 0.00 0.00 
Second Threshing ld 0.8 0.00 0.00 
Drying ld 0.8 0.00 0.00 
Packaging ld 0.8 0.00 0.00 
Total mandays   77.5   0.00 
          
Cost of water ML 6.87 8.60  59.08 
POST-HARVEST COSTS         
Packaging materials bags 6.00 0.30 1.79 

 Sub-total        1.79 
          

 Grand total costs USD/ha        61.77 
          
Gross Margin (USD/ha)       17.82 
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APPENDIX B 1.10-2 SESAME  ECONOMIC PRICES  WITHOUT PROJECT 
Details UNIT NO. QUANTITY UNIT 

PRICE TOTAL PRICE 

REVENUE:         
Sales kg/ha 300.00  0.2653  79.59 
Gross Revenue/ha       79.59 
          
Costs USD/ha         
INPUTS         
Seed kg 3.00 0.29 0.86 

 Sub-total        0.86 
          
LABOUR (mandays/ha)         
Clearing ld  20.0  0.67 13.40 
Ridging ld  20.0  0.67 13.40 
Planting ld  10.0  0.67 6.70 
Weeding ld  20.0  0.67 13.40 
Harvesting ld  4.5  0.67 3.02 
First Threshing ld  0.8  0.67 0.50 
Second Threshing ld  0.8  0.67 0.50 
Drying ld  0.8  0.67 0.50 
Packaging ld  0.8  0.67 0.50 
Total mandays    77.5    51.93 
          
Cost of water ML 6.87 8.60  59.08 
POST-HARVEST COSTS         
Packaging materials bags 6.00 0.29 1.72 

 Sub-total        1.72 
          
          

 Grand total costs USD/ha        113.59 
          
Gross Margin (USD/ha)       -34.00 
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APPENDIX B 1.11-1 SORGHUM FINANCIAL PRICES – WITHOUT PROJECT 
 
 

DETAILS UNIT QUANTITY UNIT PRICE TOTAL PRICE 
REVENUE: 

 
      

Yield kg/ha 800  0.1778  142.21 
Gross Revenue/ha 

 
    142.21 

  
 

      
Costs USD/ha 

 
      

INPUTS 
 

      
Seed kg 5.00 0.67 3.36 
Compound  (23:21:0+ 4S) kg 60.00 0.73 43.79 
CAN kg 40.00 0.67 26.99 
transport t/km 21.00 1.86 0.04 

 Sub-total  
 

    74.17 
  

 
      

LABOUR 
 

      
Clearing ld  20.0  0.00 0.00 
Ridging ld  15.0  0.00 0.00 
Innoculation ld  2.0  0.00 0.00 
Planting ld  10.0  0.00 0.00 
Thinning  ld  2.0  0.00 0.00 
Banking ld  10.0  0.00 0.00 
Harvesting ld  3.0  0.00 0.00 
Bagging ld  0.2  0.00 0.00 
Post harvest treating  ld  0.2  0.00 0.00 
Total mandays 

 
 62.4    0.00 

  
 

      
  

 
      

POST-HARVEST COSTS 
 

      
Packaging materials bags 16 0.30 4.78 

 Sub-total  
 

    4.78 
  

 
      

 Grand total costs USD/ha  
 

    78.95 
  

 
      

Gross Margin (USD/ha) 
 

    63.26 
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APPENDIX B 1.11-2 SORGHUM ECONOMIC PRICES –WITHOUT PROJECT 
 

DETAILS UNIT QUANTITY UNIT PRICE TOTAL PRICE 
REVENUE:         
Yield kg/ha 800  0.1778  142.21 
Gross Revenue/ha       142.21 
          
Costs USD/ha         
INPUTS         
Seed kg 5 0.64 3.22 
Compound  (23:21:0+ 4S) kg 60 0.70 42.04 
CAN kg 40 0.65 25.91 
transport t/km 21 1.78 0.04 

 Sub-total        71.21 
          
LABOUR         
Clearing ld  20.0  0.67 13.40 
Ridging ld  15.0  0.67 10.05 
Innoculation ld  2.0  0.67 1.34 
Planting ld  10.0  0.67 6.70 
Thinning  ld  2.0  0.67 1.34 
Banking ld  10.0  0.67 6.70 
Harvesting ld  3.0  0.67 2.01 
Bagging ld  0.2  0.67 0.13 
Post harvest treating  ld  0.2  0.67 0.13 
Total mandays    62.4    41.81 
          
          
POST-HARVEST COSTS         
Packaging materials bags 16 0.30 4.78 

 Sub-total        4.78 
          

 Grand total costs USD/ha        117.79 
          
Gross Margin (USD/ha)       24.42 
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APPENDIX B 1.12-1 SOYA BEANS FINANCIAL PRICES –WITHOUT PROJECT 

DETAILS UNIT QUANTITY UNIT PRICE TOTAL PRICE 
REVENUE:         
Yield kg/ha 500  0.2689  134.44 
Gross Revenue/ha       134.44 
          
Costs USD/ha         
INPUTS         
Seed kg 100 1.68 167.91 
Rhizobium (innoculant) packet 4 1.49 5.97 

 Sub-total        173.88 
          
LABOUR         
Clearing ld 20 0.00 0.00 
Ridging ld 25 0.00 0.00 
Innoculation ld 10 0.00 0.00 
Planting ld 18 0.00 0.00 
Gap filling ld 4 0.00 0.00 
First weeding ld 24 0.00 0.00 
Second weeding ld 12 0.00 0.00 
Banking ld 16 0.00 0.00 
Harvesting ld 30 0.00 0.00 
Stripping/threshing ld 20 0.00 0.00 
Winnowing/Grading ld 20 0.00 0.00 
Packaging ld 5 0.00 0.00 
Total mandays   204   0.00 
          
          
POST-HARVEST COSTS         
Packaging materials bags 10 0.30 2.99 

 Sub-total        2.99 
          

 Grand total costs  USD/ha        176.87 
          
Gross Margin (USD/ha)       -42.42 
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APPENDIX B 1.12-2  SOYA BEANS FINANCIAL PRICE  - WITH PROJECT 
 

YEAR
Inputs/outputs Unit USD/unit Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal
Crop management input /ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha

Yield
     - Local sales kg/ha 0.27426 2,000.00 548.52 2,333       640                2,666        731              3000 823             3000 823                

     Gross crop revenue per ha USD/ha 548.52 640                731              823             823                

Seed kg 1.68 100                 168                   100          168                100           168              100          168             100          168                

Fertilizer 85.13 85.13 85.13 85.13 85.13
 - cpd S kg 0.73 100                 72.99 100          72.99 100           72.99 100          72.99 100.00 72.99
 - Rhizobium (innoculant) packets 1.49 8                     11.94 8              11.94 8               11.94 8              11.94 8.00 11.94
 - transport t 1.86 0                     0.20 0              0.20 0               0.20 0              0.20 0.11 0.20

Chemicals 71.43 71.43 71.43 71.43 71.43
 - carbaryl 85 WP kg 13.43 1.22 16.39 1.22 16.39 1.22 16.39 1.22 16.39 1.22 16.39
 - lasso/alachlor l 6.84 2                     13.68 2              13.68 2               13.68 2              13.68 2.00 13.68
 - dual l 17.67 2                     35.33 2              35.33 2               35.33 2              35.33 2.00 35.33
 - classic g 0.20 30                   6.03 30            6.03 30             6.03 30            6.03 30.00 6.03

Labour ld 1.34 40                   53.73 40            53.73 40             53.73 40            53.73 40.00 53.73

Tillage (Fuels & Oils) I 1.61 35                   56.41 35            56.41 35             56.41 35            56.41 35.00 56.41

Cost of water ml 8.60 8.06                69.35 8              69.35 8               69.35 8              69.35 8.06 69.35
fixed (USD) 100                 100                   100                100              100             100                

USD 169                   169                169              169             169                

     Production costs per ha 603.96 603.96 603.96 603.96 603.96

Packaging 25.16 25.68 26.08 29.35 29.35
   - bags no. 0.30 46                   13.64 47            13.93 47             14.14 53            15.92 53.32 15.92
   - labour ld 1.34 9                     11.52 9              11.75 9               11.94 10            13.43 10.00 13.43

1 5432

Sundry % vc 0                     6.29 0              6.30 0               6.30 0              6.33 0.01 6.33
Total variable costs USD/ha 635.41 635.94 636.34 639.64 639.64

Gross margin USD/ha (86.89)               3.91               94.84           183.14        183.14           

Cost maintenance on-field canals (USD/ha) 34 34 34 34 34
GM after deduction of cost maintenance on-field canals (121) (31) 60 149 149  
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APPENDIX B 1.12-3 SOYA BEANS ECONOMIC PRICES- WITHOUT PROJECT 
 

REVENUE:
Yield kg/ha 500 0.2689            134.44
Gross Revenue/ha 134.44

Costs USD/ha
INPUTS
Seed kg 100 1.61 161.19
Rhizobium (innoculant) packet 4 1.43 5.73
 Sub-total 166.93

LABOUR
Clearing ld 20 0.67 13.40
Ridging ld 25 0.67 16.75
Innoculation ld 10 0.67 6.70
Planting ld 18 0.67 12.06
Gap filling ld 4 0.67 2.68
First weeding ld 24 0.67 16.08
Second weeding ld 12 0.67 8.04
Banking ld 16 0.67 10.72
Harvesting ld 30 0.67 20.10
Stripping/threshing ld 20 0.67 13.40
Winnowing/Grading ld 20 0.67 13.40
Packaging ld 5 0.67 3.35
Total mandays 204 136.68

POST-HARVEST COSTS
Packaging materials bags 10 0.30 2.99
 Sub-total 2.99

 Grand total costs  USD/ha 306.59

Gross Margin (USD/ha) -172.15

DETAILS UNIT QUANTITY UNIT PRICE TOTAL PRICE
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APPENDIX B 1.12-2 SOYA BEANS ECONOMIC PRICES – WITH PROJECT 
YEAR 4

Inputs/outputs Unit USD/unit Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal Quantity Subtotal
Crop management input /ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha /ha USD/ha

Yield
     - Local sales kg/ha 0.27426 2000 548.52 2333 640                2666 731           3000 823            3000 823          

     Gross crop revenue per ha USD/ha 548.52 640                731           823            823          

Seed kg 1.61 100 161.19 100 161                100 161           100 161            100 161          
z

Fertilizer 81.53 81.53 81.53 81.53 81.53
 - cpd S kg 0.70 100 70.07 100 70.07 100 70.07 100 70.07 100 70.07
 - Rhizobium (innoculant) packets 1.43 8 11.46 8 11.46 8 11.46 8 11.46 8 11.46
 - transport t 0.00 0.108 0.00 0.108 0.00 0.108 0.00 0.108 0.00 0.108 0.00

Chemicals 68.57 68.57 68.57 68.57 68.57
 - carbaryl 85 WP kg 12.90 1.22 15.73 1.22 15.73 1.22 15.73 1.22 15.73 1.22 15.73
 - lasso/alachlor l 6.57 2 13.13 2 13.13 2 13.13 2 13.13 2 13.13
 - dual l 16.96 2 33.92 2 33.92 2 33.92 2 33.92 2 33.92
 - classic g 0.19 30 5.78 30 5.78 30 5.78 30 5.78 30 5.78

Labour ld 0.67 40 26.80 40 26.80 40 26.80 40 26.80 40 26.80

Tillage (Fuels & Oils) I 1.55 35 54.16 35 54.16 35 54.16 35 54.16 35 54.16

Cost of water ml 8.60 8.06                69.35 8.064 69.35 8.064 69.35 8.064 69.35 8.064 69.35
fixed (USD) 100                 100              100                100           100            100          

USD 169              169                169           169            169          

     Production costs per ha 561.60 561.60 561.60 561.60 561.60

Packaging 19.39           19.79             20.10        22.62         22.62       
   - bags no. 0.30                45.71              13.64           46.66       13.93             47.38        14.14        53.32       15.92         53.32       15.92       
   - labour ld 0.67                8.57                5.74             8.75         5.86               8.89          5.95          10.00       6.70           10.00       6.70         

1 2 3 5

Sundry % vc 0.01 5.81 0.01 5.81 0.01 5.82 0.01 5.84 0.01 5.84
Total variable costs USD/ha 586.80 587.20 587.51 590.06 590.06

Gross margin USD/ha -38.27 52.65 143.67 232.73 232.73

Cost maintenance on-field canals (USD/ha) 28 28 28 28 28
GM after deduction of cost maintenance on-field canals (66) 25 116 205 205  
  



 

111 
 

APPENDIX B 1.13-1SUGAR CANEFINANCIAL PRICES  -WITH PROJECT 
 
a) Budget assumptions

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 US$ per
Yield 110 110 110 110 105 105 105 t/ha 73.20 t
Planting material:
Setts 10 0 0 0 0 0 0 t/ha 88.84 t
Tillage:
Contract: ploughout 0 0 0 0 0 0 0 ha 112.83 ha
Ridge/re-ridge 20 20 20 20 20 20 20 l/ha 1.61 l
Transport 20 20 20 20 20 20 20 l/ha 1.61 l
Fertiliser and lime:
Ammonium nitrate 425 500 500 500 500 500 500 kg/ha 0.67 kg
Potassium chloride 80 80 80 80 80 80 80 kg/ha 0.91 kg
Single superphosphate 500 0 200 200 200 200 200 kg/ha 0.46 kg
Lime 300 0 0 0 0 0 0 kg/ha 0.21 kg
Fertiliser transport 100 100 100 100 100 100 100 km 1.86 t/km
Chemicals:
Bayleton 25%wp 0.20 0.00 0.00 0.00 0.00 0.00 0.00 kg/ha 12.05 kg
Dursban 2.00 2.00 2.00 2.00 2.00 2.00 2.00 l/ha 8.54 l
Atrazine 1.60 1.60 1.60 1.60 1.60 1.60 1.60 l/ha 6.84 l
Ametryne 1.00 1.00 1.00 1.00 1.00 1.00 1.00 kg/ha 8.74 kg
Agral 0.15 0.20 0.20 0.20 0.20 0.20 0.20 l/ha 17.57 l
Irrigation:
Water (net) 13.50 13.50 13.50 13.50 13.50 13.50 13.50 Ml/ha 8.60 ML
  fixed ISC (USD) 100          
Application efficiency 65.00 65.00 65.00 65.00 65.00 65.00 65.00 %
Labour: 170.21 120.21 120.21 120.21 120.21 120.21 120.21
Planting 50.00 0.00 0.00 0.00 0.00 0.00 0.00 LD/ha 1.34 LD
Maintenance 120.00 120.00 120.00 120.00 120.00 120.00 120.00 LD/ha 1.34 LD
Harvesting 0.21 0.21 0.21 0.21 0.21 0.21 0.21 LD/t 1.34 LD
Marketing:
Transport/haulage 20.00 20.00 20.00 20.00 20.00 20.00 20.00 km 1.86 t/km

Units
Price/costQuantity by year

Description
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b) Budget summary and Gross Margin estimates

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7
1. OUTPUTS
Total yield (t) 110.00 110.00 110.00 110.00 105.00 105.00 105.00 107.86
Blend price (US$/t) 36.05        36.05           36.05        36.05           36.05           36.05              36.05            36.05
Gross Income 3,965.09 3,965.09 3,965.09 3,965.09 3,784.86 3,784.86 3,784.86 3,887.85
2. INPUTS
Planting materials 888.42 0.00 0.00 0.00 0.00 0.00 0.00 126.92
Tillage 32.24 32.24 32.24 32.24 32.24 32.24 32.24 32.24
Fertiliser&lime 651.21 410.26 501.45 501.45 501.45 501.45 501.45 509.81
Chemicals 41.80 40.27 40.27 40.27 40.27 40.27 40.27 40.48
Input costs 1,613.67 482.76 573.95 573.95 573.95 573.95 573.95 709.45
3. LABOUR
Labour days/ha 193.10 143.10 143.10 143.10 142.05 142.05 142.05 149.79
Labour cost 259.39 192.22 192.22 192.22 190.81 190.81 190.81 201.21
4. WATER
Ml/ha (gross) 20.77 20.77 20.77 20.77 20.77 20.77 20.77 20.77
Water cost 278.62 278.62 278.62 278.62 278.62 278.62 278.62
5. TOTAL PRODUCTION COSTS 278.62 953.60 1,044.79 1,044.79 1,043.38 1,043.38 1,043.38 921.70
6. PRIMARY MARKETING 2,151.67
Transport/haulage
7. MARKETING COSTS 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8. TOTAL VARIABLE COSTS 0.00 953.60 1,044.79 1,044.79 1,043.38 1,043.38 1,043.38 881.90
9. GROSS MARGIN 2,151.67 3,011.49 2,920.30 2,920.30 2,741.48 2,741.48 2,741.48 2,746.89

Cost maintenance on-field canals (USD/ha) 34 34 34 34 34 34
GM after deduction of cost maintenance on-field cana 2,977 2,886 2,886 2,707 2,707 2,707 2,812

Description
Quantity by year

Average
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APPENDIX B 1.13-2SUGAR CANEECONOMIC PRICES 
 
a) Budget assumptions

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 US$ per
Yield 110.00 110.00 110.00 110.00 105.00 105.00 105.00 t/ha 73.20 t
Planting material:
Setts 10.00 0.00 0.00 0.00 0.00 0.00 0.00 t/ha 85.29 t
Tillage:
Contract: ploughout 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ha 108.32 ha
Ridge/re-ridge 20.00 20.00 20.00 20.00 20.00 20.00 20.00 l/ha 1.55 l
Transport 20.00 20.00 20.00 20.00 20.00 20.00 20.00 l/ha 1.55 l
Fertiliser and lime:
Ammonium nitrate 425.00 500.00 500.00 500.00 500.00 500.00 500.00 kg/ha 0.51 kg
Potassium chloride 80.00 80.00 80.00 80.00 80.00 80.00 80.00 kg/ha 0.51 kg
Single superphosphate 500.00 0.00 200.00 200.00 200.00 200.00 200.00 kg/ha 0.44 kg
Lime 300.00 0.00 0.00 0.00 0.00 0.00 0.00 kg/ha 0.20 kg
Fertiliser transport 100.00 100.00 100.00 100.00 100.00 100.00 100.00 km 0.00 t/km
Chemicals:
Bayleton 25%wp 0.20 0.00 0.00 0.00 0.00 0.00 0.00 kg/ha 11.57 kg
Dursban 2.00 2.00 2.00 2.00 2.00 2.00 2.00 l/ha 8.19 l
Atrazine 1.60 1.60 1.60 1.60 1.60 1.60 1.60 l/ha 6.57 l
Ametryne 1.00 1.00 1.00 1.00 1.00 1.00 1.00 kg/ha 8.39 kg
Agral 0.15 0.20 0.20 0.20 0.20 0.20 0.20 l/ha 16.87 l
Irrigation:
Water (net) 13.50 13.50 13.50 13.50 13.50 13.50 13.50 Ml/ha 8.60 ML
  Fixed ISC 100.00 USD/ha
Application efficiency 65.00 65.00 65.00 65.00 65.00 65.00 65.00 %
Labour: 170.21 120.21 120.21 120.21 120.21 120.21 120.21
Planting 50.00 0.00 0.00 0.00 0.00 0.00 0.00 LD/ha 0.67 LD
Maintenance 120.00 120.00 120.00 120.00 120.00 120.00 120.00 LD/ha 0.67 LD
Harvesting 0.21 0.21 0.21 0.21 0.21 0.21 0.21 LD/t 0.67 LD
Marketing:
Transport/haulage 20.00 20.00 20.00 20.00 20.00 20.00 20.00 km 1.78 t/km

Description
Quantity by year

Units
Price/cost
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b) Budget summary and Gross Margin estimates

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7
1. OUTPUTS
Total yield (t) 110.00 110.00 110.00 110.00 105.00 105.00 105.00 107.86
Blend price (US$/t) 36.05 36.05 36.05 36.05 36.05 36.05 36.05 36.05
Gross Income 3,965.09 3,965.09 3,965.09 3,965.09 3,784.86 3,784.86 3,784.86 3,887.85
2. INPUTS
Planting materials 852.89 0.00 0.00 0.00 0.00 0.00 0.00 121.84
Tillage 30.95 30.95 30.95 30.95 30.95 30.95 30.95 30.95
Fertiliser&lime 536.32 294.46 382.00 382.00 382.00 382.00 382.00 391.54
Chemicals 40.12 38.65 38.65 38.65 38.65 38.65 38.65 38.86
Input costs 1,460.28 364.06 451.60 451.60 451.60 451.60 451.60 583.19
3. LABOUR
Labour days/ha 193.10 143.10 143.10 143.10 142.05 142.05 142.05 149.79
Labour cost 129.69 96.11 96.11 96.11 95.41 95.41 95.41 100.61
4. WATER
Ml/ha (gross) 20.77 20.77 20.77 20.77 20.77 20.77 20.77 20.77
Water cost 278.62 278.62 278.62 278.62 278.62 278.62 278.62 278.62
5. TOTAL PRODUCTION COSTS 1,868.59 738.79 826.33 826.33 825.62 825.62 825.62 962.41

Description
Quantity by year

Average

8. TOTAL VARIABLE COSTS 1,868.59 738.79 826.33 826.33 825.62 825.62 825.62 962.41
9. GROSS MARGIN 2,096.50 3,226.30 3,138.76 3,138.76 2,959.24 2,959.24 2,959.24 2,925.43

Cost maintenance on-field canals (USD/ha) 28 28 28 28 28 28 28
GM after deduction of cost maintenance on-field 2,068 3,198 3,111 3,111 2,931 2,931 2,931 2,897.33  
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APPENDIXB2  LIVESTOCK PRODUCTION FINANCIAL COST 

 
WITH PROJECT FINANCIAL FROM PWC JAN 2017

Assumptions

Description Unit Number
Cow herd number 100
Adult mortality rate (percentage) % 3%
Replacement heifers % 20%
Culling rate (percentage) % 15%
Calving rate (percentage) % 80%
Calf mortality % 5%
Male calves % 50%
Female calves % 50%

Herd build-up projections

Description /Year 1 2 3 4 5 6 7 8 9 10
Adult cows 100 97 94 77 93 106 107 109 110 113
Cull cows 14 12 14 16 16 16 17
Heifers: 
Replacement heifers 30 30 20 21 21 22 22
Surplus heifers 6 5 14 18 23 24 24
Heifers (1-3 year old) 36 35 34 39 44 46 46 47
Weaner heifers 38 37 36 41 47 48 49 49 50
Steers:
Steers (3-year old) 34 33 32 37 42 43 44
Steers (1-3 year old) 36 35 34 39 44 46 46 47
Weaner steers 38 37 36 41 47 48 49 49 50
Calves: 80 78 75 86 99 101 103 104 106 108
Female calves 40 39 38 43 49 51 51 52 53 54
Male calves 40 39 38 43 49 51 51 52 53 54
Closing balance 180 251 315 389 421 459 486 505 513 521  
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Income and expenditure estimates 990

Description/year Weight/anim Price-USD/ 1 2 3 4 5 6 7 8 9 10
Income:
Cull cows 450 2.20 0 0 0 14 12 14 16 16 16 17
Surplus heifers 415 2.20 0 0 0 6 5 14 18 23 24 24
Steers (3 year old) 415 2.20 0 0 0 34 33 32 37 42 43 44
Total sales (numbers) 0 0 0 55          50         60        70        82           83             85             
Sub-total - Revenue (USD) 0 0 0 50,853   46,410  56,062 65,507 75,987    77,388      78,772      
Expenditure:
Induction cost 0.00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stables and troughs etc 100,000
Cost of adult cows 99,000
Cost of calfs 26,400
Insurance 7.50 1,350      1,880     2,365      2,917     3,158    3,442   3,649   3,785      3,848        3,911         
Supplementary feed
Dipping 0.20 36           50          63           78          84         92        97        101         103           104           
Dosing 1.88 338         470        591         729        790       860      912      946         962           978           
Vaccination:
      Lumpy skin disease 1.20 216         301        378         467        505       551      584      606         616           626           
      Botulism and QE 0.80 144         200        252         311        337       367      389      404         410           417           
       FMD 2.00 360         501        631         778        842       918      973      1,009      1,026        1,043        
Labour input (days) 1,825      2,028     2,231      2,433     2,636    2,839   3,042   3,244      3,447        3,650        
Wages 3650 1.34 2,451      4,903     4,903      4,903     4,903    4,903   4,903   4,903      4,903        4,903        
Sub-total - Expenditure (USD) 232,120  10,333   11,413    12,616   13,256  13,972 14,549 14,999    15,316      15,632      
Gross margin (USD) (232,120) (10,333) (11,413) 38,237   33,154  42,090 50,959 60,988    62,073      63,140       
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Description/year 11 12 13 14 15 16 17 18 19 20
Income:
Cull cows 17 17 17 17 17 17 17 17 17 17
Surplus heifers 24 24 24 24 24 24 24 24 24 24
Steers (3 year old) 44 44 44 44 44 44 44 44 44 44
Total sales (numbers) 85 85 85 85 85 85 85 85 85 85
Sub-total - Revenue (USD) 78772 78772 78772 78772 78772 78772 78772 78772 78772 78772
Expenditure: 0 0 0 0 0 0 0 0 0 0
Induction cost 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stables and troughs etc
Cost of adult cows 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cost of calfs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Insurance 3,911         3,911         3,911         3,911         3,911         3,911         3,911         3,911         3,911         3,911         
Supplementary feed -            -            -            -            -            -            -            -            -            -            
Dipping 104           104           104           104           104           104           104           104           104           104           
Dosing 978           978           978           978           978           978           978           978           978           978           
Vaccination: -            -            -            -            -            -            -            -            -            -            
      Lumpy skin disease 626           626           626           626           626           626           626           626           626           626           
      Botulism and QE 417           417           417           417           417           417           417           417           417           417           
       FMD 1,043        1,043        1,043        1,043        1,043        1,043        1,043        1,043        1,043        1,043        
Labour input (days) 3,650        3,650        3,650        3,650        3,650        3,650        3,650        3,650        3,650        3,650        
Wages 4,903        4,903        4,903        4,903        4,903        4,903        4,903        4,903        4,903        4,903        
Sub-total - Expenditure (USD) 15,632      15,632      15,632      15,632      15,632      15,632      15,632      15,632      15,632      15,632      
Gross margin (USD) 63,140      63,140      63,140      63,140      63,140      63,140      63,140      63,140      63,140      63,140       

 
Year 21 – 30 the same values as Year 11 -20 
 
Discount rate 6%
FNPV 395,523
F B/C Ratio 1.98       
FIRR 15%  
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APPENDIXB2  LIVESTOCK PRODUCTION ECONOMIC COST 
 
Income and expenditure estimates

Description/year Weight/ani Price-USD/ 1 2 3 4 5 6 7 8 9 10
Income:
Cull cows 450 2.2 0 0 0 14 12 14 16 16 16 17
Surplus heifers 415 2.2 0 0 0 6 5 14 18 23 24 24
Steers (3 year old) 415 2.2 0 0 0 34 33 32 37 42 43 44
Total sales (numbers) 0 0 0 55 50 60 70 82 83 85
Sub-total - Revenue (USD) 0 0 0 50,853    46,410    56,062    65,507    75,987    77,388    78,772    
Expenditure:
Induction cost 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stables and troughs etc 96,000.00
Cost of adult cows 99,000               
Cost of calfs 26,400               
Insurance 7.50 1,350                 1,880         2,365      2,917      3,158      3,442      3,649      3,785      3,848      3,911       
Supplementary feed
Dipping 0.20 36                     50              63           78           84           92           97           101         103         104         
Dosing 1.88 338                   470            591         729         790         860         912         946         962         978         
Vaccination:
      Lumpy skin disease 1.20 216                   301            378         467         505         551         584         606         616         626         
      Botulism and QE 0.80 144                   200            252         311          337         367         389         404         410         417         
       FMD 2.00 360                   501            631         778         842         918         973         1,009      1,026      1,043      
Labour input (days) 1,825                 2,028         2,231      2,433      2,636      2,839      3,042      3,244      3,447      3,650      
Wages 3650 0.67 2,451                 2,451         2,451      2,451      2,451      2,451      2,451      2,451      2,451      2,451      
Sub-total - Expenditure (USD) 228,120             7,881         8,962      10,165    10,804    11,520    12,097    12,547    12,864    13,180    
Gross margin (USD) (228,120)           (7,881)        (8,962)     40,688    35,606    44,542    53,410    63,440    64,524    65,592     
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Description/year 11 12 13 14 15 16 17 18 19 20
Income:
Cull cows 17 17 17 17 17 17 17 17 17 17
Surplus heifers 24 24 24 24 24 24 24 24 24 24
Steers (3 year old) 44 44 44 44 44 44 44 44 44 44
Total sales (numbers) 85 85 85 85 85 85 85 85 85 85
Sub-total - Revenue (USD) 78,772    78,772    78,772    78,772    78,772    78,772    78,772    78,772    78,772    78,772    
Expenditure:
Induction cost 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stables and troughs etc
Cost of adult cows
Cost of calfs
Insurance 3,911       3,911       3,911       3,911       3,911       3,911       3,911       3,911       3,911       3,911       
Supplementary feed -          -          -          -          -          -          -          -          -          -          
Dipping 104         104         104         104         104         104         104         104         104         104         
Dosing 978         978         978         978         978         978         978         978         978         978         
Vaccination: -          -          -          -          -          -          -          -          -          -          
      Lumpy skin disease 626         626         626         626         626         626         626         626         626         626         
      Botulism and QE 417         417         417         417         417         417         417         417         417         417         
       FMD 1,043      1,043      1,043      1,043      1,043      1,043      1,043      1,043      1,043      1,043      
Labour input (days) 3,650      3,650      3,650      3,650      3,650      3,650      3,650      3,650      3,650      3,650      
Wages 2,451      2,451      2,451      2,451      2,451      2,451      2,451      2,451      2,451      2,451      
Sub-total - Expenditure (USD) 13,180    13,180    13,180    13,180    13,180    13,180    13,180    13,180    13,180    13,180    
Gross margin (USD) 65,592    65,592    65,592    65,592    65,592    65,592    65,592    65,592    65,592    65,592     

 
 
Year 21 – 30 the same values as year 11 -20 
 
 
Discount rate 6%
E NPV 430,729
E B/C Ratio 2.17           
EIRR 16%  
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APPENDIX B 3  AQUACULTURE 
 

per 1000 m2 per ha per ha
Investment Financial CF Economic
3 meters deep pond construction USD USD
Labour people 45 20,000          900,000           12,000         0.50            6,000            
Pipes and bends 4 7,500            30,000             400              0.96            384               
Cement bags 4 6,000            24,000             320              0.96            307               
Wheel barrows 5 50,000          250,000           3,333           0.96            3,200            
Shovels 10 8,000            80,000             1,067           0.96            1,024            
Nets 400,000           5,333           0.96            5,120            
Water

cub meter 3000 300              300               
T0tal Investment 1,684,000        22,753         16,335          

Recurrent cost per cycle of 6 months
Fingerlings 90,000             1,200           1,200            
Lime 60,000             800              800               
Manure 12,000             160              160               
Feed 250,000           3,333           3,333            
Labour 120,000           1,600           0.50            800               

Harvesting
Labour 2,000               27                0.50            13                 
Ice 12,000             160              160               
Transport 15,000             200              0.96            192               
Total variable cost 561,000           7,480           6,659            per 6 months

PRODUCTION
kg price (MK/kg) per ha per ha

Cash In Yield 700 1,500            1,050,000        14,000         14,000          per 6 months  
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Financial

year Cash Out Maintenance OP cost Total Out Cash In Cash IN - OU
Invest

1 22,753          7,480            30,233             14,000         (8,753)         
2 2,275            14,960          17,235             28,000         10,765        
3 2,275            14,960          17,235             28,000         10,765        
4 2,275            14,960          17,235             28,000         10,765        
5 2,275            14,960          17,235             28,000         10,765        
6 2,275            14,960          17,235             28,000         10,765        
7 2,275            14,960          17,235             28,000         10,765        

Economic

year Cash Out Maintenance OP cost Total Out Cash In Cash IN - OU
Invest

1 16,335          6,659            22,994             14,000         (8,994)         
2 1,634            13,317          14,951             28,000         13,049        
3 1,634            13,317          14,951             28,000         13,049        
4 1,634            13,317          14,951             28,000         13,049        
5 1,634            13,317          14,951             28,000         13,049        
6 1,634            13,317          14,951             28,000         13,049        
7 1,634            13,317          14,951             28,000         13,049         
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C1. B PHASE 1 AND 2 COMBINED CROPPING PATTERN 1 ECONOMICPRICES 
PART A COST Phase 2 starting upon completion of Phase 1 (in year 4) 
 

Establishment  
(equipm)

Operations 
and Maint.

 Investment O&M

1 48,071,647 0 1,898,000 0 0 0 0 13,677,380 0 63,647,027
2 61,014,014 0 2,409,000 0 0 0 0 13,677,380 0 77,100,394
3 59,165,104 0 2,336,000 10,452,726 0 2,157,252 0 13,677,380 0 87,788,463
4 85,985,339 0 3,920,000 0 1,712,524 0 1,022,579 23,513,961 1,344,420 117,498,823
5 88,015,002 934,176 4,141,500 0 1,712,524 0 1,022,579 23,513,961 1,344,420 120,684,162
6 85,347,881 934,176 4,016,000 10,387,699 1,712,524 0 1,022,579 23,513,961 1,344,420 128,279,240
7 24,004,091 934,176 1,129,500 0 4,848,132 2,287,172 1,022,579 0 3,098,568 37,324,218
8 0 2,256,411 0 621,493 4,848,132 0 2,045,158 0 3,098,568 12,869,763
9 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
10 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
11 0 2,256,411 0 2,549,199 4,848,132 259,840 2,045,158 0 3,098,568 15,057,309
12 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
13 0 2,256,411 0 1,577,919 4,848,132 0 2,045,158 0 3,098,568 13,826,189
14 0 6,575,744 0 0 4,848,132 0 2,045,158 0 3,098,568 16,567,603
15 0 2,256,411 0 0 4,848,132 259,840 2,045,158 0 3,098,568 12,508,110
16 0 2,256,411 0 3,343,680 4,848,132 0 2,045,158 0 3,098,568 15,591,950
17 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
18 0 8,510,576 0 621,493 4,848,132 0 2,045,158 0 3,098,568 19,123,928
19 0 2,256,411 0 1,001,199 4,848,132 259,840 2,045,158 0 3,098,568 13,509,309
20 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
21 0 2,256,411 0 1,486,080 4,848,132 0 2,045,158 0 3,098,568 13,734,350
22 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
23 0 2,256,411 0 3,611,919 4,848,132 259,840 2,045,158 0 3,098,568 16,120,029
24 0 6,575,744 0 0 4,848,132 0 2,045,158 0 3,098,568 16,567,603

Year
Loss of free 
roaming 
livestocck

Total CostCapital costs
Maintenance of 

irrigation 
scheme (a)

Compensation 
for Resettle- 

ment and loss of 
income

Cooperatives Water Service Provider
Transformation 

Strategy
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Cost Continued 

Establishment  
(equipm)

Operations 
and Maint.

 Investment O&M

25 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
26 0 2,256,411 0 8,591,400 4,848,132 0 2,045,158 0 3,098,568 20,839,670
27 0 2,256,411 0 1,001,199 4,848,132 259,840 2,045,158 0 3,098,568 13,509,309
28 0 8,510,576 0 621,493 4,848,132 0 2,045,158 0 3,098,568 19,123,928
29 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
30 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
31 0 2,256,411 0 1,486,080 4,848,132 129,920 2,045,158 0 3,098,568 13,864,270
32 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
33 0 2,256,411 0 1,577,919 4,848,132 0 2,045,158 0 3,098,568 13,826,189
34 0 6,575,744 0 0 4,848,132 0 2,045,158 0 3,098,568 16,567,603
35 0 2,256,411 0 761,199 4,848,132 0 2,045,158 0 3,098,568 13,009,469
36 0 2,256,411 0 3,343,680 4,848,132 0 2,045,158 0 3,098,568 15,591,950
37 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
38 0 8,510,576 0 621,493 4,848,132 0 2,045,158 0 3,098,568 19,123,928
39 0 2,256,411 0 0 4,848,132 0 2,045,158 0 3,098,568 12,248,270
40 0 2,256,411 0 3,773,119 4,848,132 0 2,045,158 0 3,098,568 16,021,388

Notes: (a) Maintenance only; operations is provided by the Water Service Providers and the Cooperatives

Total 451,603,078 108,984,593 19,850,000 53,657,874 165,125,924 5,873,544 71,580,544 111,574,023 109,384,572 1,106,255,402
NPV 359,338,380 31,003,116 15,677,999 25,089,214 52,478,687 3,806,801 23,670,083 89,332,474 40,974,057 634,297,723

ENPV US$) 214,853,167
EIRR 8.86%

B-C ratio 1.34
Discount rate 6%

Total Cost

Water Service Provider
Transformation 

Strategy

Loss of free 
roaming 
livestocck

Year Capital costs
Maintenance of 

irrigation 
scheme (a)

Compensation 
for Resettlement 

and loss of 
income

Cooperatives

 
 
 
PART B BENEFITS- ECONOMIC 
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  New Area - 
KAMA 

Increased Yield 
- outgrowers

Increased Yield 
_ Illovo

1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 7,085,708 5,839,772 282,788 1,138,193 34,833,784 0 (1,140,600)
6 10,193,440 9,144,428 574,163 1,138,193 696,676 0 (1,140,600)
7 13,162,440 8,888,380 551,587 958,757 696,676 0 (39,406)
8 33,836,691 8,888,380 1,317,905 958,757 696,676 0 (1,641,650)
9 42,740,108 8,363,266 1,271,606 958,757 696,676 0 148,274
10 48,793,602 8,363,266 1,207,281 96,455 696,676 0 115,295
11 57,031,969 8,363,266 1,207,281 1,225,687 696,676 0 507,529
12 59,570,855 5,839,772 984,783 1,138,193 696,676 0 516,291
13 55,901,346 9,144,428 967,040 1,138,193 696,676 0 628,991
14 57,362,566 8,888,380 1,349,270 958,757 696,676 0 696,493
15 58,537,498 8,888,380 1,317,905 958,757 696,676 0 766,698
16 60,234,834 8,363,266 1,271,606 958,757 696,676 0 774,290
17 62,057,276 8,363,266 1,207,281 96,455 696,676 0 781,762
18 63,812,408 8,363,266 1,207,281 1,225,687 696,676 0 781,762
19 65,298,060 5,839,772 984,783 1,138,193 696,676 0 781,762
20 66,954,188 9,144,428 967,040 1,138,193 696,676 0 781,762
21 68,044,138 8,888,380 1,349,270 958,757 696,676 0 781,762
22 68,964,823 8,888,380 1,317,905 958,757 696,676 0 781,762
23 69,901,386 8,363,266 1,271,606 958,757 696,676 0 781,762
24 70,020,953 8,363,266 1,207,281 96,455 696,676 0 781,762

Saving 
Capacity 
Electricity

Illovo's Saving 
in O&M cost of 

pumps

Improved catle 
raising

Year
Phased 

incremental 
crop benefits - 
Non Sugar Cane

Incremental Sugar Cane benefits
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BENEFITS ECONOMIC CONTINUED 
 

  New Area - 
KAMA 

Increased Yield 
- outgrowers

Increased Yield 
_ Illovo

25 70,595,820 8,363,266 1,207,281 1,225,687 696,676 0 781,762
26 70,883,254 5,839,772 984,783 1,138,193 696,676 0 781,762
27 71,098,829 9,144,428 967,040 1,138,193 696,676 0 781,762
28 71,098,829 8,888,380 1,349,270 958,757 696,676 0 781,762
29 71,098,829 8,888,380 1,317,905 958,757 696,676 0 781,762
30 71,098,829 8,363,266 1,271,606 958,757 696,676 0 781,762
31 71,098,829 8,363,266 1,207,281 96,455 696,676 0 781,762
32 71,098,829 8,363,266 1,207,281 1,225,687 696,676 0 781,762
33 71,098,829 5,839,772 984,783 1,138,193 696,676 0 781,762
34 71,098,829 9,144,428 967,040 1,138,193 696,676 0 781,762
35 71,098,829 8,888,380 1,349,270 958,757 696,676 0 781,762
36 71,098,829 8,888,380 1,317,905 958,757 696,676 0 781,762
37 71,098,829 8,363,266 1,271,606 958,757 696,676 0 781,762
38 71,098,829 8,363,266 1,207,281 96,455 696,676 0 781,762
39 71,098,829 8,363,266 1,207,281 1,225,687 696,676 0 781,762
40 71,098,829 5,839,772 984,783 1,138,193 696,676 0 781,762

Total 2,176,366,963 295,093,565 40,618,060 33,512,184 59,217,432 0 18,953,904
NPV 594,275,516 94,906,689 12,280,812 10,912,417 33,577,567 0 3,053,373

Illovo's Saving 
in O&M cost of 

pumps

Improved catle 
raisingYear

Phased 
incremental 
crop benefits - 
Non Sugar Cane

Incremental Sugar Cane benefits Saving 
Capacity 
Electricity
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BENEFITS Continued 
 
 

Irrigation 
scheme (1:5)

Additional 1:10 Agriculture Construction WSP and 
Cooperatives

1 0 0 0 0 0 1,826,136 0 1,826,136 (61,820,891)
2 0 0 0 0 0 2,317,788 0 2,317,788 (74,782,606)
3 0 0 0 0 0 2,247,552 0 2,247,552 (85,540,910)
4 0 0 0 0 0 3,262,242 0 3,262,242 (114,236,581)
5 (134,908) 30,000 52,377 0 1,217,817 3,338,227 1,300,160 53,843,318 (66,840,844)
6 195,737 30,528 0 0 1,217,817 3,237,068 1,300,160 26,587,609 (101,691,631)
7 195,737 31,065 0 0 1,217,817 910,425 1,300,160 27,873,638 (9,450,581)
8 (152,325) 31,612 0 0 3,984,875 0 3,548,320 51,469,241 38,599,478
9 700,739 32,168 0 524,530 3,984,875 0 3,548,320 62,969,319 50,721,049
10 700,739 32,734 52,377 0 4,079,678 0 3,548,320 67,686,423 55,438,154
11 700,739 33,310 0 0 4,079,678 0 3,548,320 77,394,455 62,337,146
12 700,739 33,896 0 0 4,079,678 0 3,548,320 77,109,203 64,860,933
13 700,739 34,492 0 0 4,324,269 0 3,548,320 77,084,493 63,258,305
14 700,739 35,099 0 0 4,324,269 0 3,548,320 78,560,569 61,992,966
15 700,739 35,717 52,377 0 4,324,269 0 3,548,320 79,827,336 67,319,227
16 700,739 36,345 0 0 4,324,269 0 3,548,320 80,909,102 65,317,152
17 700,739 36,984 0 0 4,324,269 0 3,548,320 81,813,030 69,564,760
18 700,739 37,635 0 0 4,324,269 0 3,548,320 84,698,044 65,574,116
19 700,739 38,297 0 524,530 4,324,269 0 3,548,320 83,875,402 70,366,093
20 700,739 38,971 52,377 0 4,324,269 0 3,548,320 88,346,963 76,098,694
21 700,739 39,657 0 0 4,324,269 0 3,548,320 89,331,968 75,597,619
22 700,739 40,355 0 0 4,324,269 0 3,548,320 90,221,986 77,973,717
23 700,739 41,065 0 0 4,324,269 0 3,548,320 90,587,846 74,467,817
24 700,739 41,787 0 0 4,324,269 0 3,548,320 89,781,509 73,213,907

Total Benefits

Paid Employment Generated

Aquaculture
Drinking Water 
(Chikwawa 
Boma)

Flood Protecion

Net benefitsYear
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BENEFITS Continued 
 

Irrigation 
scheme (1:5)

Additional 1:10 Agriculture Construction WSP and 
Cooperatives

25 700,739 42,522 52,377 0 4,324,269 0 3,548,320 91,538,721 79,290,451
26 700,739 43,270 0 0 4,324,269 0 3,548,320 88,941,038 68,101,368
27 700,739 44,032 0 0 4,324,269 0 3,548,320 92,444,288 78,934,979
28 700,739 44,807 0 0 4,324,269 0 3,548,320 92,391,809 73,267,881
29 700,739 45,595 0 524,530 4,324,269 0 3,548,320 92,885,762 80,637,493
30 700,739 46,397 52,377 0 4,324,269 0 3,548,320 91,842,998 79,594,729
31 700,739 47,213 0 0 4,324,269 0 3,548,320 90,864,811 77,000,542
32 700,739 48,044 0 0 4,324,269 0 3,548,320 91,994,874 79,746,604
33 700,739 48,889 0 0 4,324,269 0 3,548,320 89,162,232 75,336,043
34 700,739 49,750 0 0 4,324,269 0 3,548,320 92,450,005 75,882,403
35 700,739 50,625 52,377 0 4,324,269 0 3,548,320 92,450,004 79,440,535
36 700,739 51,516 0 0 4,324,269 0 3,548,320 92,367,153 76,775,203
37 700,739 52,422 0 0 4,324,269 0 3,548,320 91,796,646 79,548,376
38 700,739 53,344 0 0 4,324,269 0 3,548,320 90,870,942 71,747,015
39 700,739 54,283 0 524,530 4,324,269 0 3,548,320 92,525,643 80,277,373
40 700,739 55,238 52,377 0 4,324,269 0 3,548,320 89,220,958 73,199,570

Total 22,527,895 1,489,663 419,020 2,098,120 144,941,769 17,139,438 120,995,040 2,933,373,054 1,827,117,652
NPV 6,263,865 431,500 176,499 801,286 42,702,165 13,638,690 36,333,798 849,150,889 214,853,167

Net benefitsTotal Benefits
Drinking Water 
(Chikwawa 
Boma)

Flood Protecion Paid Employment Generated

Year Aquaculture
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C1. A PHASE 1 AND 2 COMBINED, CROPPING PATTERN 1. FINANCIAL 
PART A  COST  (Phase 2 starting upon completion of Phase 1 (in year 4) 

Establishment  
(equipm)

Operations 
and Maint.

 Investment O&M

1 58,986,370 0 1,898,000 0 0 0 0 11,466,667 0 72,351,037
2 74,867,316 0 2,409,000 0 0 0 0 11,466,667 0 88,742,983
3 72,598,610 0 2,336,000 11,992,809 0 2,247,137 0 11,466,667 0 100,641,223
4 105,486,127 0 3,920,000 0 1,726,552 0 853,680 19,713,333 1,344,420 133,044,113
5 107,970,629 1,146,282 4,141,500 0 1,726,552 0 853,680 19,713,333 1,344,420 136,896,396
6 104,698,791 1,146,282 4,016,000 10,820,520 4,534,108 0 853,680 19,713,333 1,344,420 147,127,135
7 29,446,535 1,146,282 1,129,500 0 4,534,108 2,382,471 853,680 0 3,098,568 42,591,144
8 0 2,768,732 0 626,083 4,534,108 0 1,707,360 0 3,098,568 12,734,851
9 0 2,768,732 0 0 4,534,108 0 1,707,360 0 3,098,568 12,108,768
10 0 2,768,732 0 0 4,534,108 0 1,707,360 0 3,098,568 12,108,768
11 0 2,768,732 0 2,583,622 4,534,108 270,667 1,707,360 0 3,098,568 14,963,057
12 0 2,768,732 0 0 4,534,108 0 1,707,360 0 3,098,568 12,108,768
13 0 2,768,732 0 1,632,996 4,534,108 988,235 1,707,360 0 3,098,568 14,729,999
14 0 8,068,775 0 2,167,200 4,534,108 0 1,707,360 0 3,098,568 19,576,011
15 0 2,768,732 0 0 4,534,108 270,667 1,707,360 0 3,098,568 12,379,435
16 0 2,768,732 0 3,405,600 4,534,108 0 1,707,360 0 3,098,568 15,514,368
17 0 2,768,732 0 0 4,534,108 988,235 1,707,360 0 3,098,568 13,097,003
18 0 10,442,912 0 626,083 4,534,108 0 1,707,360 0 3,098,568 20,409,031
19 0 2,768,732 0 1,035,622 4,534,108 270,667 1,707,360 0 3,098,568 13,415,057
20 0 2,768,732 0 0 4,534,108 0 1,707,360 0 3,098,568 12,108,768
21 0 2,768,732 0 1,548,000 4,534,108 0 1,707,360 0 3,098,568 13,656,768
22 0 2,768,732 0 2,167,200 4,534,108 0 1,707,360 0 3,098,568 14,275,968
23 0 2,768,732 0 3,666,996 4,534,108 270,667 1,707,360 0 3,098,568 16,046,431
24 0 8,068,775 0 0 4,534,108 0 1,707,360 0 3,098,568 17,408,811

Loss of free 
roaming 
livestocck

Year Capital costs
Maintenance of 

irrigation 
scheme (a)

Total costs

Compensation 
for Resettle- 
ment and loss 
of income

Cooperatives Water Service Provider
Transformat
ion Strategy
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Establishment  
(equipm)

Operations 
and Maint.

 Investment O&M

25 0 2,768,732 0 0 4,534,108 0 1,707,360 0 3,098,568 12,108,768
26 0 2,768,732 0 8,653,320 4,534,108 0 1,707,360 0 3,098,568 20,762,088
27 0 2,768,732 0 1,035,622 4,534,108 270,667 1,707,360 0 3,098,568 13,415,057
28 0 10,442,912 0 626,083 4,534,108 0 1,707,360 0 3,098,568 20,409,031
29 0 2,768,732 0 0 4,534,108 988,235 1,707,360 0 3,098,568 13,097,003
30 0 2,768,732 0 2,167,200 4,534,108 0 1,707,360 0 3,098,568 14,275,968
31 0 2,768,732 0 1,548,000 4,534,108 270,667 1,707,360 0 3,098,568 13,927,435
32 0 2,768,732 0 0 4,534,108 0 1,707,360 0 3,098,568 12,108,768
33 0 2,768,732 0 1,632,996 4,534,108 988,235 1,707,360 0 3,098,568 14,729,999
34 0 8,068,775 0 0 4,534,108 0 1,707,360 0 3,098,568 17,408,811
35 0 2,768,732 0 795,622 4,534,108 270,667 1,707,360 0 3,098,568 13,175,057
36 0 2,768,732 0 3,405,600 4,534,108 0 1,707,360 0 3,098,568 15,514,368
37 0 2,768,732 0 0 4,534,108 0 1,707,360 0 3,098,568 12,108,768
38 0 10,442,912 0 2,174,083 4,534,108 0 1,707,360 0 3,098,568 21,957,031
39 0 2,768,732 0 0 4,534,108 1,258,902 1,707,360 0 3,098,568 13,367,670
40 0 2,768,732 0 3,862,618 4,534,108 0 1,707,360 0 3,098,568 15,971,386

Notes: (a) Maintenance only; operations is provided by the Water Service Providers and the Cooperatives

Total 554,054,379 133,729,671 19,850,000 64,311,257 157,612,783 11,736,118 59,757,600 93,540,000 109,384,572 1,212,373,105
NPV 440,863,329 38,042,410 15,677,999 28,963,092 51,339,180 5,309,769 18,641,981 74,893,415 40,974,057 708,950,132

FNPV US$) 107,062,375
FIRR 7.3%
B-C ratio 1.15
Discount rate 6%

Compensation 
for Resettle- 
ment and loss 
of income

Cooperatives
Capital costs

Maintenance of 
irrigation 
scheme (a)

Loss of free 
roaming 
livestocck

Water Service Provider
Year Transformat

ion Strategy Total costs
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PART B – Benefits 
 

  New Area - 
KAMA 

  Increased Yield - 
outgrowers  

 Increased Yield 
_ Illovo 

 Non-cane coops  KAMA 
 Other 

Outgrowers 
 Illovo 

1 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0
5 3,520,120 6,001,135 297,016 919,841 0 1,981,426 786,423 718,566 3,784,327
6 6,530,976 8,516,098 518,762 919,841 0 1,981,426 786,423 718,566 3,784,327
7 9,578,801 8,516,098 495,246 741,110 0 1,981,426 786,423 718,566 3,784,327
8 20,952,062 8,249,382 1,183,290 741,110 0 1,981,426 786,423 718,566 3,784,327
9 29,526,542 8,249,382 1,137,172 741,110 0 7,093,506 786,423 1,716,869 3,784,327
10 35,825,606 7,726,331 1,073,100 151,594 0 7,093,506 786,423 1,716,869 3,784,327
11 44,069,534 7,726,331 1,073,100 1,010,981 0 7,093,506 786,423 1,716,869 3,784,327
12 46,369,775 7,726,331 920,988 919,841 0 7,093,506 786,423 1,716,869 3,784,327
13 42,903,776 6,001,135 160,462 919,841 0 7,093,506 786,423 1,716,869 3,784,327
14 44,422,595 8,516,098 1,215,961 741,110 0 7,093,506 786,423 1,716,869 3,784,327
15 45,502,624 8,249,382 1,183,290 741,110 0 7,093,506 786,423 1,716,869 3,784,327
16 47,444,036 8,249,382 1,137,172 741,110 0 7,093,506 786,423 1,716,869 3,784,327
17 49,248,453 7,726,331 1,073,100 151,594 0 7,093,506 786,423 1,716,869 3,784,327
18 50,989,993 7,726,331 1,073,100 1,010,981 0 7,093,506 786,423 1,716,869 3,784,327
19 52,474,520 7,726,331 920,988 919,841 0 7,093,506 786,423 1,716,869 3,784,327
20 54,126,496 6,001,135 160,462 919,841 0 7,093,506 786,423 1,716,869 3,784,327
21 55,395,871 8,516,098 1,215,961 741,110 0 7,093,506 786,423 1,716,869 3,784,327
22 56,314,225 8,249,382 1,183,290 741,110 0 7,093,506 786,423 1,716,869 3,784,327
23 57,250,788 8,249,382 1,137,172 741,110 0 7,093,506 786,423 1,716,869 3,784,327
24 57,837,353 7,726,331 1,073,100 151,594 0 7,093,506 786,423 1,716,869 3,784,327

 Illovo's 
Saving in 

O&M cost of 
pumps 

  Phased 
incremental 
crop benefits - 
Non Sugar Cane  

  Incremental Sugar Cane benefits  Year  Irrigation Service Charges 
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BENEFITS CONTINUED 
 

 Illovo's 
Saving in 

 New Area - 
KAMA

 Increased Yield - 
outgrowers 

 Increased Yield 
_ Illovo 

 Non-cane coops  KAMA 
 Other 

Outgrowers 
 Illovo 

25 58,412,220 7,726,331 1,073,100 1,010,981 0 7,093,506 786,423 1,716,869 3,784,327
26 58,699,654 7,726,331 920,988 919,841 0 7,093,506 786,423 1,716,869 3,784,327
27 58,915,229 6,001,135 160,462 919,841 0 7,093,506 786,423 1,716,869 3,784,327
28 58,915,229 8,516,098 1,215,961 741,110 0 7,093,506 786,423 1,716,869 3,784,327
29 58,915,229 8,249,382 1,183,290 741,110 0 7,093,506 786,423 1,716,869 3,784,327
30 58,915,229 8,249,382 1,137,172 741,110 0 7,093,506 786,423 1,716,869 3,784,327
31 58,915,229 7,726,331 1,073,100 151,594 0 7,093,506 786,423 1,716,869 3,784,327
32 58,915,229 7,726,331 1,073,100 1,010,981 0 7,093,506 786,423 1,716,869 3,784,327
33 58,915,229 7,726,331 920,988 919,841 0 7,093,506 786,423 1,716,869 3,784,327
34 58,915,229 6,001,135 160,462 919,841 0 7,093,506 786,423 1,716,869 3,784,327
35 58,915,229 8,516,098 1,215,961 741,110 0 7,093,506 786,423 1,716,869 3,784,327
36 58,915,229 8,249,382 1,183,290 741,110 0 7,093,506 786,423 1,716,869 3,784,327
37 58,915,229 8,249,382 1,137,172 741,110 0 7,093,506 786,423 1,716,869 3,784,327
38 58,915,229 7,726,331 1,073,100 151,594 0 7,093,506 786,423 1,716,869 3,784,327
39 58,915,229 7,726,331 1,073,100 1,010,981 0 7,093,506 786,423 1,716,869 3,784,327
40 58,915,229 7,726,331 920,988 919,841 0 7,093,506 786,423 1,716,869 3,784,327

Total 1,752,209,221 279,491,045 33,754,972 27,047,778 0 234,917,904 28,311,222 57,814,065 136,235,768
NPV 466,370,655 89,825,749 10,278,652 8,788,707 0 86,000,166 11,498,278 17,143,356 43,827,013

  Phased 
incremental 
crop benefits - 
Non Sugar Cane  

 Irrigation Service Charges  Incremental Sugar Cane benefits Year
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BENEFITS CONTINUED 
 

 Irrigation 
scheme (1:5) 

 Additional 
1:10 

 Agriculture  Construction WSP and 
Cooperatives

1 0 0 0 0 0 0 1,826,136 0 1,826,136 (70,524,901)
2 0 0 0 0 0 0 2,317,788 0 2,317,788 (86,425,195)
3 0 0 0 0 0 0 2,247,552 0 2,247,552 (98,393,671)
4 0 0 0 0 0 0 3,262,242 0 3,262,242 (129,781,871)
5 (1,160,600) (131,300) 30,000 114,082 0 1,217,817 3,338,227 1,300,160 22,717,240 (114,179,157)
6 (51,663) 161,470 30,528 0 0 1,217,817 3,237,068 1,300,160 29,651,800 (117,475,335)
7 (57,067) 161,470 31,065 0 0 1,217,817 910,425 1,300,160 30,165,867 (12,425,277)
8 191,185 161,470 31,612 0 0 3,984,875 0 3,548,320 46,314,048 33,579,197
9 (1,459,069) (177,284) 32,168 0 489,384 4,079,678 0 3,548,320 59,548,527 47,439,759
10 138,123 578,063 32,734 114,082 0 4,079,678 0 3,548,320 66,648,756 54,539,988
11 174,899 578,063 33,310 0 0 4,079,678 0 3,548,320 75,675,341 60,712,284
12 572,599 578,063 33,896 0 0 4,079,678 0 3,548,320 78,130,615 66,021,847
13 542,443 578,063 34,492 0 0 4,324,269 0 3,548,320 72,393,926 57,663,927
14 610,333 578,063 35,099 0 0 4,324,269 0 3,548,320 77,372,974 57,796,963
15 672,412 578,063 35,717 114,082 0 4,324,269 0 3,548,320 78,330,393 65,950,958
16 742,617 578,063 36,345 0 0 4,324,269 0 3,548,320 80,182,439 64,668,070
17 750,210 578,063 36,984 0 0 4,324,269 0 3,548,320 80,818,449 67,721,445
18 757,682 578,063 37,635 0 0 4,324,269 0 3,548,320 83,427,498 63,018,467
19 757,682 578,063 38,297 0 489,384 4,324,269 0 3,548,320 85,158,819 71,743,762
20 757,682 578,063 38,971 114,082 0 4,324,269 0 3,548,320 83,950,446 71,841,678
21 757,682 578,063 39,657 0 0 4,324,269 0 3,548,320 88,498,156 74,841,387
22 757,682 578,063 40,355 0 0 4,324,269 0 3,548,320 89,117,819 74,841,851
23 757,682 578,063 41,065 0 0 4,324,269 0 3,548,320 90,008,975 73,962,544
24 757,682 578,063 41,787 0 0 4,324,269 0 3,548,320 89,419,624 72,010,813

 Net benefits 
 Paid Employment Generated 

Year
 Flood Protecion 

 Aquaculture 
 Benefits from 
drinking water 

supply 

 Improved 
catle raising 

 Total Benefits 
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BENEFITS CONTINUED 
 

Year  Improved 
catle raising 

 Aquaculture 
 Benefits from 
drinking water  Total Benefits  Net benefits 

 Irrigation 
scheme (1:5) 

 Additional 
1:10 

 Agriculture  Construction WSP and 
Cooperatives

25 757,682 578,063 42,522 114,082 0 4,324,269 0 3,548,320 90,968,695 78,859,927
26 757,682 578,063 43,270 0 0 4,324,269 0 3,548,320 90,899,542 70,137,454
27 757,682 578,063 44,032 0 0 4,324,269 0 3,548,320 88,630,157 75,215,100
28 757,682 578,063 44,807 0 0 4,324,269 0 3,548,320 92,022,663 71,613,631
29 757,682 578,063 45,595 0 489,384 4,324,269 0 3,548,320 92,213,447 79,116,443
30 757,682 578,063 46,397 114,082 0 4,324,269 0 3,548,320 91,792,830 77,516,862
31 757,682 578,063 47,213 0 0 4,324,269 0 3,548,320 90,502,925 76,575,491
32 757,682 578,063 48,044 0 0 4,324,269 0 3,548,320 91,363,143 79,254,375
33 757,682 578,063 48,889 0 0 4,324,269 0 3,548,320 91,120,736 76,390,737
34 757,682 578,063 49,750 0 0 4,324,269 0 3,548,320 88,635,875 71,227,064
35 757,682 578,063 50,625 114,082 0 4,324,269 0 3,548,320 92,142,564 78,967,506
36 757,682 578,063 51,516 0 0 4,324,269 0 3,548,320 91,729,984 76,215,616
37 757,682 578,063 52,422 0 0 4,324,269 0 3,548,320 91,684,772 79,576,004
38 757,682 578,063 53,344 0 0 4,324,269 0 3,548,320 90,509,056 68,552,025
39 757,682 578,063 54,283 0 489,384 4,324,269 0 3,548,320 91,858,765 78,491,095
40 757,682 578,063 55,238 114,082 0 4,324,269 0 3,548,320 91,241,168 75,269,781

Total 19,093,102 18,095,767 1,489,663 912,659 1,957,534 145,036,572 17,139,438 120,995,040 2,874,501,750 1,662,128,645
NPV 3,606,165 4,885,373 431,500 304,504 592,166 42,758,278 13,638,690 36,333,798 816,012,507 107,062,375

 Paid Employment Generated  Flood Protecion 
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C2. A PHASE 1 WITH COST OF INTAKE, CANAL 1 AND CANAL 3 
REAPPORTIONED ,CROPPING PATTERN 1. FINANCIAL 

PART 1 COST 

Establishment  
(equipm)

Operations and 
Maint.

 Investment O&M

1 46,232,348 0 1,898,000 0 0 0 0 11,466,667 0 59,597,015
2 58,679,519 0 2,409,000 0 0 0 0 11,466,667 0 72,555,186
3 56,901,352 0 2,336,000 11,992,809 0 2,247,137 0 11,466,667 0 84,943,965
4 16,003,505 0 657,000 0 1,726,552 0 853,680 0 1,344,420 20,585,157
5 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
6 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
7 0 907,033 0 0 1,726,552 135,333 853,680 0 1,344,420 4,967,019
8 0 907,033 0 626,083 1,726,552 0 853,680 0 1,344,420 5,457,769
9 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
10 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
11 0 907,033 0 1,035,622 1,726,552 135,333 853,680 0 1,344,420 6,002,641
12 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
13 0 907,033 0 1,632,996 1,726,552 0 853,680 0 1,344,420 6,464,681
14 0 5,334,502 0 0 1,726,552 0 853,680 0 1,344,420 9,259,154
15 0 907,033 0 0 1,726,552 135,333 853,680 0 1,344,420 4,967,019
16 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
17 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
18 0 907,033 0 626,083 1,726,552 0 853,680 0 1,344,420 5,457,769
19 0 907,033 0 1,035,622 1,726,552 135,333 853,680 0 1,344,420 6,002,641
20 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
21 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
22 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
23 0 907,033 0 3,666,996 1,726,552 135,333 853,680 0 1,344,420 8,634,015
24 0 5,334,502 0 0 1,726,552 0 853,680 0 1,344,420 9,259,154

Loss of free 
roaming 
livestocck

Water Service Provider

Capital costs
Maintenance 
of irrigation 
scheme (a)

Compensation for 
Resettle- ment and 

loss of income

Transformati
on Strategy

Year Total Cost

Cooperatives (2 non-cane + 
KAMA)
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Establishment  
(equipm)

Operations and 
Maint.

 Investment O&M

25 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
26 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
27 0 907,033 0 1,035,622 1,726,552 135,333 853,680 0 1,344,420 6,002,641
28 0 907,033 0 626,083 1,726,552 0 853,680 0 1,344,420 5,457,769
29 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
30 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
31 0 907,033 0 0 1,726,552 135,333 853,680 0 1,344,420 4,967,019
32 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
33 0 907,033 0 1,632,996 1,726,552 0 853,680 0 1,344,420 6,464,681
34 0 5,334,502 0 0 1,726,552 0 853,680 0 1,344,420 9,259,154
35 0 907,033 0 795,622 1,726,552 135,333 853,680 0 1,344,420 5,762,641
36 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
37 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
38 0 907,033 0 626,083 1,726,552 0 853,680 0 1,344,420 5,457,769
39 0 907,033 0 0 1,726,552 135,333 853,680 0 1,344,420 4,967,019
40 0 907,033 0 3,862,618 1,726,552 0 853,680 0 1,344,420 8,694,304

Notes: (a) Maintenance only; operations is provided by the Water Service Providers and the Cooperatives

Total 177,816,724 45,935,607 7,300,000 29,195,235 63,882,431 3,465,137 31,586,160 34,400,000 49,743,540 443,324,835
NPV 156,291,733 14,166,889 6,416,324 14,418,408 21,363,122 2,574,588 10,562,826 30,650,537 19,812,422 272,771,243

FNPV US$) 111,174,348
FIRR 9.33%

B-C ratio 1.41
Discount rate 6%

Year Capital costs
Maintenance 
of irrigation 
scheme (a)

Compensation for 
Resettle- ment and 

loss of income

Cooperatives (2 non-cane + 
KAMA)

Water Service Provider
Transformati
on Strategy

Loss of free 
roaming 
livestocck

Total Cost
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PART 2 BENEFITS – FINANCIAL 
 

  New Area - 
KAMA 

Increased Yield - 
outgrowers

Increased Yield 
_ Illovo

 Non-cane 
coops  KAMA 

 Other 
Outgrowers  Illovo 

1 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0
5 3,520,120 6,001,135 297,016 919,841 0 1,981,426 786,423 718,566 3,784,327
6 6,530,976 8,808,598 518,762 919,841 0 1,981,426 786,423 718,566 3,784,327
7 9,578,801 8,541,882 495,246 741,110 0 1,981,426 786,423 718,566 3,784,327
8 12,620,952 8,541,882 495,246 741,110 0 1,981,426 786,423 718,566 3,784,327
9 13,427,423 8,018,831 449,128 741,110 0 1,981,426 786,423 718,566 3,784,327
10 11,863,097 8,018,831 449,128 151,594 0 1,953,119 786,423 718,566 3,784,327
11 12,258,277 8,018,831 449,128 1,010,981 0 1,953,119 786,423 718,566 3,784,327
12 12,477,821 6,001,135 297,016 919,841 0 1,953,119 786,423 718,566 3,784,327
13 13,047,784 8,808,598 518,762 919,841 0 1,953,119 786,423 718,566 3,784,327
14 13,547,040 8,541,882 495,246 741,110 0 1,953,119 786,423 718,566 3,784,327
15 14,060,645 8,541,882 495,246 741,110 0 1,953,119 786,423 718,566 3,784,327
16 14,531,552 8,018,831 449,128 741,110 0 1,953,119 786,423 718,566 3,784,327
17 15,047,888 8,018,831 449,128 151,594 0 1,953,119 786,423 718,566 3,784,327
18 15,464,327 8,018,831 449,128 1,010,981 0 1,953,119 786,423 718,566 3,784,327
19 15,733,915 6,001,135 297,016 919,841 0 1,953,119 786,423 718,566 3,784,327
20 16,053,742 8,808,598 518,762 919,841 0 1,953,119 786,423 718,566 3,784,327
21 16,248,707 8,541,882 495,246 741,110 0 1,953,119 786,423 718,566 3,784,327
22 16,471,523 8,541,882 495,246 741,110 0 1,953,119 786,423 718,566 3,784,327
23 16,582,932 8,018,831 449,128 741,110 0 1,953,119 786,423 718,566 3,784,327
24 16,666,488 8,018,831 449,128 151,594 0 1,953,119 786,423 718,566 3,784,327

Year

Phased 
incremental crop 
benefits - Non 
Sugar Cane

Incremental Sugar Cane benefits  Irrigation Service Charges Illovo's Saving in 
O&M cost of 

pumps
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PART 2 BENEFITS – FINANCIAL CONTINUED 
 

  New Area - 
KAMA 

Increased Yield - 
outgrowers

Increased Yield 
_ Illovo  Non-cane 

coops 
 KAMA 

 Other 
Outgrowers 

 Illovo 

25 16,666,488 8,018,831 449,128 1,010,981 0 1,953,119 786,423 718,566 3,784,327
26 16,666,488 6,001,135 297,016 919,841 0 1,953,119 786,423 718,566 3,784,327
27 16,666,488 8,808,598 518,762 919,841 0 1,953,119 786,423 718,566 3,784,327
28 16,666,488 8,541,882 495,246 741,110 0 1,953,119 786,423 718,566 3,784,327
29 16,666,488 8,541,882 495,246 741,110 0 1,953,119 786,423 718,566 3,784,327
30 16,666,488 8,018,831 449,128 741,110 0 1,953,119 786,423 718,566 3,784,327
31 16,666,488 8,018,831 449,128 151,594 0 1,953,119 786,423 718,566 3,784,327
32 16,666,488 8,018,831 449,128 1,010,981 0 1,953,119 786,423 718,566 3,784,327
33 16,666,488 6,001,135 297,016 919,841 0 1,953,119 786,423 718,566 3,784,327
34 16,666,488 8,808,598 518,762 919,841 0 1,953,119 786,423 718,566 3,784,327
35 16,666,488 8,541,882 495,246 741,110 0 1,953,119 786,423 718,566 3,784,327
36 16,666,488 8,541,882 495,246 741,110 0 1,953,119 786,423 718,566 3,784,327
37 16,666,488 8,018,831 449,128 741,110 0 1,953,119 786,423 718,566 3,784,327
38 16,666,488 8,018,831 449,128 151,594 0 1,953,119 786,423 718,566 3,784,327
39 16,666,488 8,018,831 449,128 1,010,981 0 1,953,119 786,423 718,566 3,784,327
40 16,666,488 6,001,135 297,016 919,841 0 1,953,119 786,423 718,566 3,784,327

Total 532,397,816 285,751,082 16,065,282 27,047,778 0 70,453,821 28,311,222 25,868,381 136,235,768
NPV 153,069,289 91,957,345 5,173,735 8,788,707 0 28,675,769 11,498,278 8,321,852 43,827,013

Phased 
incremental crop 
benefits - Non 
Sugar Cane

Incremental Sugar Cane benefits
Illovo's Saving in 
O&M cost of 

pumps
Year

 Irrigation Service Charges 
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PART 2 BENEFITS – FINANCIAL CONTINUED 
 

Irrigation 
scheme (1:5)

Additional 
1:10

Agriculture Construction WSP and 
Cooperatives

1 0 0 0 0 0 0 1,826,136 0 1,826,136 (57,770,879)
2 0 0 0 0 0 0 2,317,788 0 2,317,788 (70,237,398)
3 0 0 0 0 0 0 2,247,552 0 2,247,552 (82,696,413)
4 0 0 0 114,082 0 0 632,124 0 746,206 (19,838,951)
5 (1,160,600) (131,300) 30,000 0 0 1,217,817 0 1,300,160 19,264,931 14,433,245
6 (51,663) 161,470 30,528 0 0 1,217,817 0 1,300,160 26,707,231 21,875,546
7 (57,067) 161,470 31,065 0 0 1,217,817 0 1,300,160 29,281,225 24,314,207
8 191,185 161,470 31,612 0 489,384 1,217,817 0 1,300,160 33,061,559 27,603,790
9 165,771 161,470 32,168 114,082 0 1,312,620 0 1,300,160 32,993,505 28,161,820
10 210,452 161,470 32,734 0 0 1,312,620 0 1,300,160 30,742,520 25,910,834
11 254,794 161,470 33,310 0 0 1,312,620 0 1,300,160 32,042,004 26,039,363
12 304,940 161,470 33,896 0 0 1,312,620 0 1,300,160 30,051,333 25,219,647
13 310,364 161,470 34,492 0 0 1,312,620 0 1,300,160 33,656,526 27,191,845
14 315,701 161,470 35,099 114,082 0 1,312,620 0 1,300,160 33,806,844 24,547,690
15 315,701 161,470 35,717 0 0 1,312,620 0 1,300,160 34,206,984 29,239,966
16 315,701 161,470 36,345 0 0 1,312,620 0 1,300,160 34,109,350 29,277,665
17 315,701 161,470 36,984 0 0 1,312,620 0 1,300,160 34,036,811 29,205,125
18 315,701 161,470 37,635 0 489,384 1,312,620 0 1,300,160 35,802,670 30,344,901
19 315,701 161,470 38,297 114,082 0 1,312,620 0 1,300,160 33,436,671 27,434,030
20 315,701 161,470 38,971 0 0 1,312,620 0 1,300,160 36,672,301 31,840,615
21 315,701 161,470 39,657 0 0 1,312,620 0 1,300,160 36,398,986 31,567,301
22 315,701 161,470 40,355 0 0 1,312,620 0 1,300,160 36,622,501 31,790,815
23 315,701 161,470 41,065 0 0 1,312,620 0 1,300,160 36,165,450 27,531,436
24 315,701 161,470 41,787 114,082 0 1,312,620 0 1,300,160 35,774,295 26,515,142

AquacultureYear Net benefits
Drinking Water 
(Chikwawa 
Boma)

Flood Protecion Paid Employment Generated

 Total Benefits 
Improved 

catle raising

 
 
  



 

140 
 

PART 2 BENEFITS – FINANCIAL CONTINUED 
 

Irrigation 
scheme (1:5)

Additional 
1:10

Agriculture Construction WSP and 
Cooperatives

25 315,701 161,470 42,522 0 0 1,312,620 0 1,300,160 36,520,335 31,688,649
26 315,701 161,470 43,270 0 0 1,312,620 0 1,300,160 34,260,135 29,428,450
27 315,701 161,470 44,032 0 0 1,312,620 0 1,300,160 37,290,107 31,287,466
28 315,701 161,470 44,807 0 489,384 1,312,620 0 1,300,160 37,311,301 31,853,532
29 315,701 161,470 45,595 114,082 0 1,312,620 0 1,300,160 36,936,788 32,105,102
30 315,701 161,470 46,397 0 0 1,312,620 0 1,300,160 36,254,339 31,422,653
31 315,701 161,470 47,213 0 0 1,312,620 0 1,300,160 35,665,639 30,698,621
32 315,701 161,470 48,044 0 0 1,312,620 0 1,300,160 36,525,857 31,694,171
33 315,701 161,470 48,889 0 0 1,312,620 0 1,300,160 34,265,754 27,801,073
34 315,701 161,470 49,750 114,082 0 1,312,620 0 1,300,160 37,409,907 28,150,753
35 315,701 161,470 50,625 0 0 1,312,620 0 1,300,160 36,827,736 31,065,095
36 315,701 161,470 51,516 0 0 1,312,620 0 1,300,160 36,828,627 31,996,941
37 315,701 161,470 52,422 0 0 1,312,620 0 1,300,160 36,260,364 31,428,678
38 315,701 161,470 53,344 0 489,384 1,312,620 0 1,300,160 36,161,154 30,703,385
39 315,701 161,470 54,283 114,082 0 1,312,620 0 1,300,160 36,646,178 31,679,159
40 315,701 161,470 55,238 0 0 1,312,620 0 1,300,160 34,272,103 25,577,800

Total 8,692,094 5,520,150 1,489,663 912,659 1,957,534 46,875,096 7,023,600 46,805,760 1,241,407,707 798,082,872
NPV 1,780,552 1,651,240 431,500 322,774 627,696 14,941,495 6,173,382 15,057,402 383,945,591 111,174,348

Drinking Water 
(Chikwawa 
Boma)

Flood Protecion Paid Employment Generated

Net benefits Total Benefits Improved 
catle raising

Year Aquaculture
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C2. B PHASE 1 WITH COST OF INTAKE, CANAL 1 AND CANAL 3 REAPPORTIONED. CROPPING PATTERN 
1 ECONOMIC PRICES 

PART 1 Cost 

Establishment  
(equipm)

Operations and 
Maint.

Investm+ 
Replacem
ent

Annually 
Recurrent

1 37,194,767 0 1,898,000 0 0 0 0 13,677,380 0 52,770,147
2 47,208,743 0 2,409,000 0 0 0 0 13,677,380 0 63,295,123
3 45,778,175 0 2,336,000 11,992,809 0 2,157,252 0 13,677,380 0 75,941,615
4 12,875,112 0 657,000 0 1,712,524 0 1,022,579 0 1,344,420 17,611,635
5 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
6 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
7 0 830,400 0 0 1,712,524 129,920 1,022,579 0 1,344,420 5,039,843
8 0 830,400 0 626,083 1,712,524 0 1,022,579 0 1,344,420 5,536,006
9 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
10 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
11 0 830,400 0 1,035,622 1,712,524 129,920 1,022,579 0 1,344,420 6,075,465
12 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
13 0 830,400 0 1,632,996 1,712,524 0 1,022,579 0 1,344,420 6,542,918
14 0 4,291,704 0 0 1,712,524 0 1,022,579 0 1,344,420 8,371,227
15 0 830,400 0 0 1,712,524 129,920 1,022,579 0 1,344,420 5,039,843
16 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
17 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
18 0 830,400 0 626,083 1,712,524 0 1,022,579 0 1,344,420 5,536,006
19 0 830,400 0 1,035,622 1,712,524 129,920 1,022,579 0 1,344,420 6,075,465
20 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
21 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
22 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
23 0 830,400 0 3,666,996 1,712,524 129,920 1,022,579 0 1,344,420 8,706,838
24 0 4,291,704 0 0 1,712,524 0 1,022,579 0 1,344,420 8,371,227

Year Capital costs
Maintenance of 

irrigation 
scheme (a)

Compensation 
for Resettle- 

ment and loss of 
income

Transformat
ion Strategy

Water Service Provider
Cooperatives (2 non-cane + 

KAMA) Loss of free 
roaming 
livestocck

Total Cost
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Part 1 COST Continued 

Establishment  
(equipm)

Operations and 
Maint.

Investm+ 
Replacem
ent

Annually 
Recurrent

25 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
26 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
27 0 830,400 0 1,035,622 1,712,524 129,920 1,022,579 0 1,344,420 6,075,465
28 0 830,400 0 626,083 1,712,524 0 1,022,579 0 1,344,420 5,536,006
29 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
30 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
31 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
32 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
33 0 830,400 0 1,632,996 1,712,524 0 1,022,579 0 1,344,420 6,542,918
34 0 4,291,704 0 0 1,712,524 0 1,022,579 0 1,344,420 8,371,227
35 0 830,400 0 795,622 1,712,524 0 1,022,579 0 1,344,420 5,705,545
36 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
37 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
38 0 830,400 0 626,083 1,712,524 0 1,022,579 0 1,344,420 5,536,006
39 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
40 0 830,400 0 3,862,618 1,712,524 0 1,022,579 0 1,344,420 8,772,541

Notes: (a) Maintenance only; operations is provided by the Water Service Providers and the Cooperatives

Total 143,056,796 40,278,308 7,300,000 29,195,235 63,363,378 2,936,772 37,835,430 41,032,140 49,743,540 414,741,599
NPV 125,739,548 12,480,179 6,416,324 14,418,408 21,189,544 2,124,220 13,411,824 36,559,800 19,812,422 248,215,579

ENPV US$) 131,997,384  
EIRR 10.76%

B-C ratio 1.53
Discount rate 6%

Loss of free 
roaming 
livestocck

Compensation 
for Resettle- 

ment and loss of 
income

Cooperatives (2 non-cane + 
KAMA) Water Service Provider

Total CostYear
Transformat
ion StrategyCapital costs

Maintenance of 
irrigation 
scheme (a)
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PART  2 BENEFITS - ECONOMIC 
 

  New Area - 
KAMA 

Increased Yield - 
outgrowers

Increased Yield _ 
Illovo

1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 7,085,708 5,839,772 282,788 1,138,193 34,833,784 0 (1,140,600)
6 10,193,440 9,144,428 574,163 1,138,193 696,676 0 (39,406)
7 13,162,440 8,888,380 551,587 958,757 696,676 0 (44,810)
8 16,212,044 8,888,380 551,587 958,757 696,676 0 203,442
9 17,097,512 8,363,266 505,287 958,757 696,676 0 178,029
10 15,490,986 8,363,266 505,287 96,455 696,676 0 222,709
11 15,861,374 8,363,266 505,287 1,225,687 696,676 0 267,051
12 16,115,753 5,839,772 282,788 1,138,193 696,676 0 317,198
13 16,591,080 9,144,428 574,163 1,138,193 696,676 0 322,621
14 17,096,699 8,888,380 551,587 958,757 696,676 0 322,621
15 17,615,334 8,888,380 551,587 958,757 696,676 0 322,621
16 18,086,327 8,363,266 505,287 958,757 696,676 0 322,621
17 18,604,273 8,363,266 505,287 96,455 696,676 0 322,621
18 19,021,324 8,363,266 505,287 1,225,687 696,676 0 322,621
19 19,291,816 5,839,772 282,788 1,138,193 696,676 0 322,621
20 19,611,643 9,144,428 574,163 1,138,193 696,676 0 322,621
21 19,625,601 8,888,380 551,587 958,757 696,676 0 322,621
22 19,848,417 8,888,380 551,587 958,757 696,676 0 322,621
23 19,959,826 8,363,266 505,287 958,757 696,676 0 322,621
24 20,043,382 8,363,266 505,287 96,455 696,676 0 322,621

Year
Phased 

incremental 
crop benefits - 
Non Sugar Cane

Incremental Sugar Cane benefits Saving 
Capacity 
Electricity

Illovo's Saving 
in O&M cost 
of pumps

Improved catle 
raising
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PART  2 BENEFITS – ECONOMIC  CONTINUED 

  New Area - 
KAMA 

Increased Yield - 
outgrowers

Increased Yield _ 
Illovo

25 20,043,382 8,363,266 505,287 1,225,687 696,676 0 322,621
26 20,043,382 5,839,772 282,788 1,138,193 696,676 0 322,621
27 20,043,382 9,144,428 574,163 1,138,193 696,676 0 322,621
28 20,043,382 8,888,380 551,587 958,757 696,676 0 322,621
29 20,043,382 8,888,380 551,587 958,757 696,676 0 322,621
30 20,043,382 8,363,266 505,287 958,757 696,676 0 322,621
31 20,043,382 8,363,266 505,287 96,455 696,676 0 322,621
32 20,043,382 8,363,266 505,287 1,225,687 696,676 0 322,621
33 20,043,382 5,839,772 282,788 1,138,193 696,676 0 322,621
34 20,043,382 9,144,428 574,163 1,138,193 696,676 0 322,621
35 20,043,382 8,888,380 551,587 958,757 696,676 0 322,621
36 20,043,382 8,888,380 551,587 958,757 696,676 0 322,621
37 20,043,382 8,363,266 505,287 958,757 696,676 0 322,621
38 20,043,382 8,363,266 505,287 96,455 696,676 0 322,621
39 20,043,382 8,363,266 505,287 1,225,687 696,676 0 322,621
40 20,043,382 5,839,772 282,788 1,138,193 696,676 0 322,621

Total 657,309,088 295,093,565 17,662,717 33,512,184 59,217,432 0 8,997,002
NPV 193,899,193 94,906,689 5,679,902 10,912,417 33,577,567 0 1,895,238

Phased 
incremental 
crop benefits - 
Non Sugar Cane

Incremental Sugar Cane benefits
Year

Saving 
Capacity 
Electricity

Illovo's Saving 
in O&M cost 
of pumps

Improved catle 
raising
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PART  2 BENEFITS – ECONOMIC  CONTINUED 

Irrigation 
scheme 
(1:5)

Additional 
1:10

Agriculture Construction WSP and 
Cooperatives

1 0 0 0 0 0 1,826,136 0 1,826,136 (50,944,011)
2 0 0 0 0 0 2,317,788 0 2,317,788 (60,977,335)
3 0 0 0 0 0 2,247,552 0 2,247,552 (73,694,063)
4 0 0 0 0 0 632,124 0 632,124 (16,979,511)
5 (134,908) 30,000 52,377 0 1,217,817 0 1,300,160 50,505,091 45,595,168
6 195,737 30,528 0 0 1,217,817 0 1,300,160 24,451,735 19,541,812
7 195,737 31,065 0 0 1,217,817 0 1,300,160 26,957,808 21,917,965
8 195,737 31,612 0 0 1,217,817 0 1,300,160 30,256,211 24,720,206
9 195,737 32,168 0 524,530 1,217,817 0 1,300,160 31,069,938 26,160,016
10 195,737 32,734 52,377 0 1,312,620 0 1,300,160 28,269,008 23,359,085
11 195,737 33,310 0 0 1,312,620 0 1,300,160 29,761,168 23,685,703
12 195,737 33,896 0 0 1,312,620 0 1,300,160 27,232,792 22,322,869
13 195,737 34,492 0 0 1,312,620 0 1,300,160 31,310,169 24,767,251
14 195,737 35,099 0 0 1,312,620 0 1,300,160 31,358,335 22,987,108
15 195,737 35,717 52,377 0 1,312,620 0 1,300,160 31,929,965 26,890,123
16 195,737 36,345 0 0 1,312,620 0 1,300,160 31,777,795 26,867,873
17 195,737 36,984 0 0 1,312,620 0 1,300,160 31,434,079 26,524,156
18 195,737 37,635 0 0 1,312,620 0 1,300,160 32,981,013 27,445,007
19 195,737 38,297 0 524,530 1,312,620 0 1,300,160 30,943,209 24,867,744
20 195,737 38,971 52,377 0 1,312,620 0 1,300,160 34,387,589 29,477,666
21 195,737 39,657 0 0 1,312,620 0 1,300,160 33,891,795 28,981,872
22 195,737 40,355 0 0 1,312,620 0 1,300,160 34,115,309 29,205,386
23 195,737 41,065 0 0 1,312,620 0 1,300,160 33,656,014 24,949,175
24 195,737 41,787 0 0 1,312,620 0 1,300,160 32,877,991 24,506,764

Net benefits Total Benefits 

Flood Protecion Paid Employment generated

Year

Drinking 
Water 

(Chikwawa 
Boma)

Aquaculture
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PART  2 BENEFITS – ECONOMIC  CONTINUED 
 

Irrigation 
scheme 
(1:5)

Additional 
1:10

Agriculture Construction WSP and 
Cooperatives

25 195,737 42,522 52,377 0 1,312,620 0 1,300,160 34,060,336 29,150,413
26 195,737 43,270 0 0 1,312,620 0 1,300,160 31,175,219 26,265,296
27 195,737 44,032 0 0 1,312,620 0 1,300,160 34,772,011 28,696,546
28 195,737 44,807 0 0 1,312,620 0 1,300,160 34,314,726 28,778,720
29 195,737 45,595 0 524,530 1,312,620 0 1,300,160 34,840,044 29,930,121
30 195,737 46,397 52,377 0 1,312,620 0 1,300,160 33,797,280 28,887,357
31 195,737 47,213 0 0 1,312,620 0 1,300,160 32,883,417 27,973,494
32 195,737 48,044 0 0 1,312,620 0 1,300,160 34,013,480 29,103,557
33 195,737 48,889 0 0 1,312,620 0 1,300,160 31,180,838 24,637,919
34 195,737 49,750 0 0 1,312,620 0 1,300,160 34,777,729 26,406,502
35 195,737 50,625 52,377 0 1,312,620 0 1,300,160 34,372,922 28,667,376
36 195,737 51,516 0 0 1,312,620 0 1,300,160 34,321,435 29,411,512
37 195,737 52,422 0 0 1,312,620 0 1,300,160 33,750,928 28,841,005
38 195,737 53,344 0 0 1,312,620 0 1,300,160 32,889,548 27,353,542
39 195,737 54,283 0 524,530 1,312,620 0 1,300,160 34,544,249 29,634,326
40 195,737 55,238 52,377 0 1,312,620 0 1,300,160 31,239,564 22,467,023

Total 6,715,894 1,489,663 419,020 2,098,120 46,780,294 7,023,600 46,805,760 1,183,124,339 768,382,741
NPV 2,019,793 431,500 176,499 634,694 14,885,382 6,173,382 15,057,402 380,212,962 131,997,384

Drinking 
Water 

(Chikwawa 
Boma)

Flood Protecion Paid Employment generated

Net benefits Total Benefits Year Aquaculture

 
 

  



 

147 
 

C3. A PHASE 1 WITH COST OF INTAKE, CANAL 1 AND CANAL 3 REAPPORTIONED CROPPING PATTERN 2,. FINANCIAL 
PRICES 

PART 1 COST 

Establishment  
(equipm)

Operations and 
Maint.

Investm+ 
Replacement

Annually 
Recurrent

1 46,232,348 0 1,898,000 0 0 0 0 11,466,667 0 59,597,015
2 58,679,519 0 2,409,000 0 0 0 0 11,466,667 0 72,555,186
3 56,901,352 0 2,336,000 11,992,809 0 2,247,137 0 11,466,667 0 84,943,965
4 16,003,505 0 657,000 0 1,726,552 0 853,680 0 1,344,420 20,585,157
5 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
6 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
7 0 907,033 0 0 1,726,552 135,333 853,680 0 1,344,420 4,967,019
8 0 907,033 0 626,083 1,726,552 0 853,680 0 1,344,420 5,457,769
9 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
10 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
11 0 907,033 0 1,035,622 1,726,552 135,333 853,680 0 1,344,420 6,002,641
12 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
13 0 907,033 0 1,632,996 1,726,552 0 853,680 0 1,344,420 6,464,681
14 0 5,334,502 0 0 1,726,552 0 853,680 0 1,344,420 9,259,154
15 0 907,033 0 0 1,726,552 135,333 853,680 0 1,344,420 4,967,019
16 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
17 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
18 0 907,033 0 626,083 1,726,552 0 853,680 0 1,344,420 5,457,769
19 0 907,033 0 1,035,622 1,726,552 135,333 853,680 0 1,344,420 6,002,641
20 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
21 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
22 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
23 0 907,033 0 3,666,996 1,726,552 135,333 853,680 0 1,344,420 8,634,015
24 0 5,334,502 0 0 1,726,552 0 853,680 0 1,344,420 9,259,154

Year Total Cost

Water Service Provider
Transformation 
strategy

Capital costs
Maintenance of 

irrigation 
scheme (a)

Compensation 
for Resettle- 

ment and loss of 
income

Cooperatives (2 non-cane + KAMA) Loss of free 
roaming 
livestocck

 
Note: * For the institutional cost: 2 non-cane cooperatives + KAMA 
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PART 1  COST Continued 

Establishment  
(equipm)

Operations and 
Maint.

Investm+ 
Replacement

Annually 
Recurrent

25 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
26 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
27 0 907,033 0 1,035,622 1,726,552 135,333 853,680 0 1,344,420 6,002,641
28 0 907,033 0 626,083 1,726,552 0 853,680 0 1,344,420 5,457,769
29 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
30 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
31 0 907,033 0 0 1,726,552 135,333 853,680 0 1,344,420 4,967,019
32 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
33 0 907,033 0 1,632,996 1,726,552 0 853,680 0 1,344,420 6,464,681
34 0 5,334,502 0 0 1,726,552 0 853,680 0 1,344,420 9,259,154
35 0 907,033 0 795,622 1,726,552 135,333 853,680 0 1,344,420 5,762,641
36 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
37 0 907,033 0 0 1,726,552 0 853,680 0 1,344,420 4,831,686
38 0 907,033 0 626,083 1,726,552 0 853,680 0 1,344,420 5,457,769
39 0 907,033 0 0 1,726,552 135,333 853,680 0 1,344,420 4,967,019
40 0 907,033 0 3,862,618 1,726,552 0 853,680 0 1,344,420 8,694,304

Notes: (a) Maintenance only; operations is provided by the Water Service Providers and the Cooperatives

Total 177,816,724 45,935,607 7,300,000 29,195,235 63,882,431 3,465,137 31,586,160 34,400,000 49,743,540 443,324,835
NPV 156,291,733 14,166,889 6,416,324 14,418,408 21,363,122 2,266,513 10,562,826 30,650,537 19,812,422 272,771,243

FNPV US$) 134,142,617
FIRR 9.82%

B-C ratio 1.49
Discount rate 6%

Year Capital costs
Maintenance of 

irrigation 
scheme (a)

Compensation 
for Resettle- 

ment and loss of 
income

Cooperatives (2 non-cane + KAMA) Water Service Provider
Transformation 
strategy

Loss of free 
roaming 
livestocck

Total Cost
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PART 2  BENEFITS    Financial 

  New Area - 
KAMA 

Increased Yield - 
outgrowers

Increased Yield _ 
Illovo

 Non-cane coops  KAMA 
 Other 

Outgrowers 
 Illovo 

1 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
5 1,574,307 6,001,135 297,016 919,841 0 1,924,659 786,423 718,566 3,784,327 
6 5,015,577 8,516,098 518,762 919,841 0 1,924,659 786,423 718,566 3,784,327 
7 8,137,008 8,249,382 495,246 741,110 0 1,924,659 786,423 718,566 3,784,327 
8 11,956,456 8,249,382 495,246 741,110 0 1,924,659 786,423 718,566 3,784,327 
9 13,667,456 7,726,331 449,128 741,110 0 1,924,659 786,423 718,566 3,784,327 
10 13,667,456 7,726,331 449,128 151,594 0 1,924,659 786,423 718,566 3,784,327 
11 15,642,580 7,726,331 449,128 1,010,981 0 1,924,659 786,423 718,566 3,784,327 
12 16,678,452 6,001,135 297,016 919,841 0 1,924,659 786,423 718,566 3,784,327 
13 17,513,908 8,516,098 518,762 919,841 0 1,924,659 786,423 718,566 3,784,327 
14 18,054,755 8,249,382 495,246 741,110 0 1,924,659 786,423 718,566 3,784,327 
15 18,696,392 8,249,382 495,246 741,110 0 1,924,659 786,423 718,566 3,784,327 
16 19,087,529 7,726,331 449,128 741,110 0 1,924,659 786,423 718,566 3,784,327 
17 19,534,542 7,726,331 449,128 151,594 0 1,924,659 786,423 718,566 3,784,327 
18 19,758,049 7,726,331 449,128 1,010,981 0 1,924,659 786,423 718,566 3,784,327 
19 19,925,679 6,001,135 297,016 919,841 0 1,924,659 786,423 718,566 3,784,327 
20 19,925,679 8,516,098 518,762 919,841 0 1,924,659 786,423 718,566 3,784,327 
21 19,925,679 8,249,382 495,246 741,110 0 1,924,659 786,423 718,566 3,784,327 
22 19,925,679 8,249,382 495,246 741,110 0 1,924,659 786,423 718,566 3,784,327 
23 19,925,679 7,726,331 449,128 741,110 0 1,924,659 786,423 718,566 3,784,327 
24 19,925,679 7,726,331 449,128 151,594 0 1,924,659 786,423 718,566 3,784,327 

Incremental Sugar Cane benefits
Illovo's Saving in 
O&M cost of 

pumps

Phased 
incremental 
crop benefits - 
Non Sugar Cane

Year
 Irrigation Service Charges 
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BENEFITS – FINANCIAL CONTINUED 

  New Area - 
KAMA 

Increased Yield - 
outgrowers

Increased Yield _ 
Illovo  Non-cane coops  KAMA 

 Other 
Outgrowers 

 Illovo 

25 19,925,679 7,726,331 449,128 1,010,981 0 1,924,659 786,423 718,566 3,784,327 
26 19,925,679 6,001,135 297,016 919,841 0 1,924,659 786,423 718,566 3,784,327 
27 19,925,679 8,516,098 518,762 919,841 0 1,924,659 786,423 718,566 3,784,327 
28 19,925,679 8,249,382 495,246 741,110 0 1,924,659 786,423 718,566 3,784,327 
29 19,925,679 8,249,382 495,246 741,110 0 1,924,659 786,423 718,566 3,784,327 
30 19,925,679 7,726,331 449,128 741,110 0 1,924,659 786,423 718,566 3,784,327 
31 19,925,679 7,726,331 449,128 151,594 0 1,924,659 786,423 718,566 3,784,327 
32 19,925,679 7,726,331 449,128 1,010,981 0 1,924,659 786,423 718,566 3,784,327 
33 19,925,679 6,001,135 297,016 919,841 0 1,924,659 786,423 718,566 3,784,327 
34 19,925,679 8,516,098 518,762 919,841 0 1,924,659 786,423 718,566 3,784,327 
35 19,925,679 8,249,382 495,246 741,110 0 1,924,659 786,423 718,566 3,784,327 
36 19,925,679 8,249,382 495,246 741,110 0 1,924,659 786,423 718,566 3,784,327 
37 19,925,679 7,726,331 449,128 741,110 0 1,924,659 786,423 718,566 3,784,327 
38 19,925,679 7,726,331 449,128 151,594 0 1,924,659 786,423 718,566 3,784,327 
39 19,925,679 7,726,331 449,128 1,010,981 0 1,924,659 786,423 718,566 3,784,327 
40 19,925,679 6,001,135 297,016 919,841 0 1,924,659 786,423 718,566 3,784,327 

Total 637,349,412 276,976,082 16,065,282 27,047,778 0 69,287,710 28,311,222 25,868,381 136,235,768 
NPV 179,624,779 89,165,949 5,173,735 8,788,707 0 22,289,839 9,107,713 8,321,852 43,827,013 

Illovo's Saving in 
O&M cost of 

pumps
Year

Phased 
incremental 
crop benefits - 
Non Sugar Cane

Incremental Sugar Cane benefits
 Irrigation Service Charges 
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BENEFITS – FINANCIAL CONTINUED 
 

Irrigation 
scheme (1:5)

Additional 1:10 Agriculture Construction WSP and 
Cooperatives

1 0 0 0 0 0 0 1,826,136 0 1,826,136 (57,770,879)
2 0 0 0 0 0 0 2,317,788 0 2,317,788 (70,237,398)
3 0 0 0 0 0 0 2,247,552 0 2,247,552 (82,696,413)
4 0 0 0 0 0 0 632,124 0 632,124 (19,953,033)
5 (1,160,600) (131,300) 30,000 114,082 0 1,262,696 0 1,300,160 17,421,311 12,589,626 
6 (51,663) 161,470 30,528 0 0 1,262,696 0 1,300,160 24,887,444 20,055,759 
7 (57,067) 161,470 31,065 0 0 1,262,696 0 1,300,160 27,535,044 22,568,025 
8 191,185 161,470 31,612 0 0 1,262,696 0 1,300,160 31,603,291 26,145,522 
9 165,771 161,470 32,168 0 489,384 1,262,696 0 1,300,160 33,209,648 28,377,962 
10 210,452 161,470 32,734 114,082 0 1,262,696 0 1,300,160 32,290,078 27,458,392 
11 254,794 161,470 33,310 0 0 1,262,696 0 1,300,160 35,055,423 29,052,782 
12 304,940 161,470 33,896 0 0 1,262,696 0 1,300,160 34,173,580 29,341,895 
13 310,364 161,470 34,492 0 0 1,262,696 0 1,300,160 37,751,767 31,287,085 
14 315,701 161,470 35,099 0 0 1,262,696 0 1,300,160 37,829,593 28,570,439 
15 315,701 161,470 35,717 114,082 0 1,262,696 0 1,300,160 38,585,929 33,618,910 
16 315,701 161,470 36,345 0 0 1,262,696 0 1,300,160 38,294,443 33,462,758 
17 315,701 161,470 36,984 0 0 1,262,696 0 1,300,160 38,152,581 33,320,895 
18 315,701 161,470 37,635 0 0 1,262,696 0 1,300,160 39,236,125 33,778,356 
19 315,701 161,470 38,297 0 489,384 1,262,696 0 1,300,160 37,925,353 31,922,712 
20 315,701 161,470 38,971 114,082 0 1,262,696 0 1,300,160 40,287,436 35,455,751 
21 315,701 161,470 39,657 0 0 1,262,696 0 1,300,160 39,705,075 34,873,389 
22 315,701 161,470 40,355 0 0 1,262,696 0 1,300,160 39,705,773 34,874,087 
23 315,701 161,470 41,065 0 0 1,262,696 0 1,300,160 39,137,314 30,503,299 
24 315,701 161,470 41,787 0 0 1,262,696 0 1,300,160 38,548,520 29,289,367 

Drinking Water 
(Chikwawa 
Boma)

Flood Protecion Paid Employment generated

Net benefitsYear Aquaculture  Total Benefits Improved catle 
raising
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BENEFITS – Financial Continued 

Irrigation 
scheme (1:5)

Additional 1:10 Agriculture Construction WSP and 
Cooperatives

25 315,701 161,470 42,522 114,082 0 1,262,696 0 1,300,160 39,522,725 34,691,039 
26 315,701 161,470 43,270 0 0 1,262,696 0 1,300,160 37,440,943 32,609,257 
27 315,701 161,470 44,032 0 0 1,262,696 0 1,300,160 40,178,414 34,175,773 
28 315,701 161,470 44,807 0 0 1,262,696 0 1,300,160 39,710,225 34,252,456 
29 315,701 161,470 45,595 0 489,384 1,262,696 0 1,300,160 40,200,397 35,368,711 
30 315,701 161,470 46,397 114,082 0 1,262,696 0 1,300,160 39,256,729 34,425,043 
31 315,701 161,470 47,213 0 0 1,262,696 0 1,300,160 38,553,947 33,586,928 
32 315,701 161,470 48,044 0 0 1,262,696 0 1,300,160 39,414,164 34,582,479 
33 315,701 161,470 48,889 0 0 1,262,696 0 1,300,160 37,446,562 30,981,880 
34 315,701 161,470 49,750 0 0 1,262,696 0 1,300,160 40,184,132 30,924,978 
35 315,701 161,470 50,625 114,082 0 1,262,696 0 1,300,160 39,830,125 34,067,484 
36 315,701 161,470 51,516 0 0 1,262,696 0 1,300,160 39,716,934 34,885,248 
37 315,701 161,470 52,422 0 0 1,262,696 0 1,300,160 39,148,671 34,316,986 
38 315,701 161,470 53,344 0 0 1,262,696 0 1,300,160 38,560,078 33,102,309 
39 315,701 161,470 54,283 0 489,384 1,262,696 0 1,300,160 39,909,787 34,942,768 
40 315,701 161,470 55,238 114,082 0 1,262,696 0 1,300,160 37,566,993 28,872,689 

Total 8,692,094 5,520,150 1,489,663 912,659 1,957,534 45,457,057 7,023,600 46,805,760 1,335,000,152 891,675,317 
NPV 1,780,552 1,651,240 431,500 322,774 627,696 14,941,495 6,173,382 15,057,402 406,913,860 134,142,617 

Net benefits Total Benefits 
Improved catle 

raising
Year Aquaculture

Drinking Water 
(Chikwawa 
Boma)

Flood Protecion Paid Employment generated
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C3. B  PHASE 1 WITH COST OF INTAKE, CANAL 1 AND CANAL 3 REAPPORTIONED CROPPING PATTERN 2,. ECONOMIC 
Part 1 Cost 

Establishment  
(equipm) Operations and 

Maint.

Investm+ 
Replacement

Annually 
Recurrent

1 37,194,767 0 1,898,000 0 0 0 0 13,677,380 0 52,770,147
2 47,208,743 0 2,409,000 0 0 0 0 13,677,380 0 63,295,123
3 45,778,175 0 2,336,000 11,992,809 0 2,157,252 0 13,677,380 0 75,941,615
4 12,875,112 0 657,000 0 1,712,524 0 1,022,579 0 1,344,420 17,611,635
5 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
6 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
7 0 830,400 0 0 1,712,524 129,920 1,022,579 0 1,344,420 5,039,843
8 0 830,400 0 626,083 1,712,524 0 1,022,579 0 1,344,420 5,536,006
9 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
10 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
11 0 830,400 0 1,035,622 1,712,524 129,920 1,022,579 0 1,344,420 6,075,465
12 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
13 0 830,400 0 1,632,996 1,712,524 0 1,022,579 0 1,344,420 6,542,918
14 0 4,291,704 0 0 1,712,524 0 1,022,579 0 1,344,420 8,371,227
15 0 830,400 0 0 1,712,524 129,920 1,022,579 0 1,344,420 5,039,843
16 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
17 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
18 0 830,400 0 626,083 1,712,524 0 1,022,579 0 1,344,420 5,536,006
19 0 830,400 0 1,035,622 1,712,524 129,920 1,022,579 0 1,344,420 6,075,465
20 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
21 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
22 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
23 0 830,400 0 3,666,996 1,712,524 129,920 1,022,579 0 1,344,420 8,706,838
24 0 4,291,704 0 0 1,712,524 0 1,022,579 0 1,344,420 8,371,227

Compensation 
for Resettle- 

ment and loss of 
income

Resettlement 
Cost

Cooperatives (2 non-cane + 
KAMA)

Water Service Provider

Transformatio
n strategy

Loss of free 
roaming 
livestocck

Total CostYear Capital costs
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PART 1 COST Continued 

Establishment  
(equipm)

Operations and 
Maint.

Investm+ 
Replacement

Annually 
Recurrent

25 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
26 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
27 0 830,400 0 1,035,622 1,712,524 129,920 1,022,579 0 1,344,420 6,075,465
28 0 830,400 0 626,083 1,712,524 0 1,022,579 0 1,344,420 5,536,006
29 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
30 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
31 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
32 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
33 0 830,400 0 1,632,996 1,712,524 0 1,022,579 0 1,344,420 6,542,918
34 0 4,291,704 0 0 1,712,524 0 1,022,579 0 1,344,420 8,371,227
35 0 830,400 0 795,622 1,712,524 0 1,022,579 0 1,344,420 5,705,545
36 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
37 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
38 0 830,400 0 626,083 1,712,524 0 1,022,579 0 1,344,420 5,536,006
39 0 830,400 0 0 1,712,524 0 1,022,579 0 1,344,420 4,909,923
40 0 830,400 0 3,862,618 1,712,524 0 1,022,579 0 1,344,420 8,772,541

Notes: (a) Maintenance only; operations is provided by the Water Service Providers and the Cooperatives

Total 143,056,796 40,278,308 7,300,000 29,195,235 63,363,378 2,936,772 37,835,430 41,032,140 49,743,540 414,741,599
NPV 125,739,548 12,480,179 6,416,324 14,418,408 21,189,544 2,124,220 12,652,664 36,559,800 19,812,422 248,215,579

ENPV US$) 157,186,641 
EIRR 11.33%

B-C ratio 1.63 
Discount rate 6%

Water Service Provider
Transformatio
n strategy

Loss of free 
roaming 
livestocck

Total CostYear Capital costs

Compensation 
for Resettle- 

ment and loss of 
income

Resettlement 
Cost

Cooperatives (2 non-cane + 
KAMA)

 
  



 

155 
 

PART 2 BENEFITS – ECONOMIC 

  New Area - 
KAMA 

Increased 
Yield - 
outgrowers

Increased 
Yield _ Illovo

1 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 
5 5,067,829 5,839,772 282,788 1,138,193 34,833,784 0 (1,140,600) (134,908)
6 8,544,578 9,144,428 574,163 1,138,193 696,676 0 (39,406) 195,737 
7 11,666,556 8,888,380 551,587 958,757 696,676 0 (44,810) 195,737 
8 15,302,702 8,888,380 551,587 958,757 696,676 0 203,442 195,737 
9 17,095,955 8,363,266 505,287 958,757 696,676 0 178,029 195,737 
10 18,054,333 8,363,266 505,287 96,455 696,676 0 222,709 195,737 
11 18,986,041 8,363,266 505,287 1,225,687 696,676 0 267,051 195,737 
12 20,022,312 5,839,772 282,788 1,138,193 696,676 0 317,198 195,737 
13 20,857,768 9,144,428 574,163 1,138,193 696,676 0 322,621 195,737 
14 21,398,615 8,888,380 551,587 958,757 696,676 0 322,621 195,737 
15 22,040,252 8,888,380 551,587 958,757 696,676 0 322,621 195,737 
16 22,431,389 8,363,266 505,287 958,757 696,676 0 322,621 195,737 
17 22,878,402 8,363,266 505,287 96,455 696,676 0 322,621 195,737 
18 23,101,909 8,363,266 505,287 1,225,687 696,676 0 322,621 195,737 
19 23,269,539 5,839,772 282,788 1,138,193 696,676 0 322,621 195,737 
20 23,269,539 9,144,428 574,163 1,138,193 696,676 0 322,621 195,737 
21 23,269,539 8,888,380 551,587 958,757 696,676 0 322,621 195,737 
22 23,269,539 8,888,380 551,587 958,757 696,676 0 322,621 195,737 
23 23,269,539 8,363,266 505,287 958,757 696,676 0 322,621 195,737 
24 23,269,539 8,363,266 505,287 96,455 696,676 0 322,621 195,737 

Phased 
incremental 

crop benefits - 
Non Sugar 

Cane

Incremental Sugar Cane benefits

AquacultureImproved 
catle raising

Saving Capacity 
Electricity

Illovo's Saving 
in O&M cost 
of pumps

Year
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BENEFITS – ECONOMC CONTINUNED 
 

Aquaculture

  New Area - 
KAMA 

Increased 
Yield - 
outgrowers

Increased 
Yield _ Illovo

25 23,269,539 8,363,266 505,287 1,225,687 696,676 0 322,621 195,737 
26 23,269,539 5,839,772 282,788 1,138,193 696,676 0 322,621 195,737 
27 23,269,539 9,144,428 574,163 1,138,193 696,676 0 322,621 195,737 
28 23,269,539 8,888,380 551,587 958,757 696,676 0 322,621 195,737 
29 23,269,539 8,888,380 551,587 958,757 696,676 0 322,621 195,737 
30 23,269,539 8,363,266 505,287 958,757 696,676 0 322,621 195,737 
31 23,269,539 8,363,266 505,287 96,455 696,676 0 322,621 195,737 
32 23,269,539 8,363,266 505,287 1,225,687 696,676 0 322,621 195,737 
33 23,269,539 5,839,772 282,788 1,138,193 696,676 0 322,621 195,737 
34 23,269,539 9,144,428 574,163 1,138,193 696,676 0 322,621 195,737 
35 23,269,539 8,888,380 551,587 958,757 696,676 0 322,621 195,737 
36 23,269,539 8,888,380 551,587 958,757 696,676 0 322,621 195,737 
37 23,269,539 8,363,266 505,287 958,757 696,676 0 322,621 195,737 
38 23,269,539 8,363,266 505,287 96,455 696,676 0 322,621 195,737 
39 23,269,539 8,363,266 505,287 1,225,687 696,676 0 322,621 195,737 
40 23,269,539 5,839,772 282,788 1,138,193 696,676 0 322,621 195,737 

Total 759,378,506 295,093,565 17,662,717 33,512,184 59,217,432 0 8,997,002 6,715,894 
NPV 219,350,308 94,906,689 5,679,902 10,912,417 33,577,567 0 1,895,238 2,019,793 

Phased 
incremental 

crop benefits - 
Non Sugar 

Cane

Saving Capacity 
Electricity

Illovo's Saving 
in O&M cost 
of pumps

Improved 
catle raising

Incremental Sugar Cane benefits

Year
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BENEFITS – ECONOMC CONTINUNED 

Irrigation 
scheme (1:5)

Additional 
1:10

Agriculture Construction WSP and Coops

1 0 0 0 0 1,826,136 0 1,826,136 (50,944,011)
2 0 0 0 0 2,317,788 0 2,317,788 (60,977,335)
3 0 0 0 0 2,247,552 0 2,247,552 (73,694,063)
4 0 0 0 0 632,124 0 632,124 (16,979,511)
5 30,000 52,377 0 1,262,696 0 1,300,160 48,532,091 43,622,168 
6 30,528 0 0 1,262,696 0 1,300,160 22,847,753 17,937,830 
7 31,065 0 0 1,262,696 0 1,300,160 25,506,804 20,466,961 
8 31,612 0 0 1,262,696 0 1,300,160 29,391,748 23,855,742 
9 32,168 0 524,530 1,262,696 0 1,300,160 31,113,260 26,203,337 
10 32,734 52,377 0 1,262,696 0 1,300,160 30,782,430 25,872,508 
11 33,310 0 0 1,262,696 0 1,300,160 32,835,911 26,760,446 
12 33,896 0 0 1,262,696 0 1,300,160 31,089,428 26,179,505 
13 34,492 0 0 1,262,696 0 1,300,160 35,526,934 28,984,016 
14 35,099 0 0 1,262,696 0 1,300,160 35,610,328 27,239,101 
15 35,717 52,377 0 1,262,696 0 1,300,160 36,304,959 31,265,116 
16 36,345 0 0 1,262,696 0 1,300,160 36,072,933 31,163,011 
17 36,984 0 0 1,262,696 0 1,300,160 35,658,285 30,748,362 
18 37,635 0 0 1,262,696 0 1,300,160 37,011,675 31,475,669 
19 38,297 0 524,530 1,262,696 0 1,300,160 34,871,010 28,795,544 
20 38,971 52,377 0 1,262,696 0 1,300,160 37,995,562 33,085,639 
21 39,657 0 0 1,262,696 0 1,300,160 37,485,810 32,575,887 
22 40,355 0 0 1,262,696 0 1,300,160 37,486,508 32,576,585 
23 41,065 0 0 1,262,696 0 1,300,160 36,915,804 28,208,965 
24 41,787 0 0 1,262,696 0 1,300,160 36,054,225 27,682,998 

Paid Employment generated

Net benefits Total Benefits Year

Flood Protection

Drinking Water 
(Chikwawa Boma)
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BENEFITS – ECONOMC CONTINUNED 

Year

Irrigation 
scheme (1:5)

Additional 
1:10

Agriculture Construction WSP and Coops

25 42,522 52,377 0 1,262,696 0 1,300,160 37,236,569 32,326,646 
26 43,270 0 0 1,262,696 0 1,300,160 34,351,453 29,441,530 
27 44,032 0 0 1,262,696 0 1,300,160 37,948,245 31,872,780 
28 44,807 0 0 1,262,696 0 1,300,160 37,490,959 31,954,954 
29 45,595 0 524,530 1,262,696 0 1,300,160 38,016,278 33,106,355 
30 46,397 52,377 0 1,262,696 0 1,300,160 36,973,514 32,063,591 
31 47,213 0 0 1,262,696 0 1,300,160 36,059,651 31,149,728 
32 48,044 0 0 1,262,696 0 1,300,160 37,189,714 32,279,791 
33 48,889 0 0 1,262,696 0 1,300,160 34,357,072 27,814,153 
34 49,750 0 0 1,262,696 0 1,300,160 37,953,963 29,582,736 
35 50,625 52,377 0 1,262,696 0 1,300,160 37,549,155 31,843,610 
36 51,516 0 0 1,262,696 0 1,300,160 37,497,669 32,587,746 
37 52,422 0 0 1,262,696 0 1,300,160 36,927,161 32,017,239 
38 53,344 0 0 1,262,696 0 1,300,160 36,065,782 30,529,776 
39 54,283 0 524,530 1,262,696 0 1,300,160 37,720,483 32,810,560 
40 55,238 52,377 0 1,262,696 0 1,300,160 34,415,798 25,643,257 

Total 1,489,663 419,020 2,098,120 45,457,057 7,023,600 46,805,760 1,283,870,521 869,128,922 
NPV 431,500 176,499 672,775 14,623,524 6,173,382 15,057,402 405,402,219 157,186,641 

Net benefits Total Benefits 

Flood Protection
Drinking Water 

(Chikwawa Boma)

Paid Employment generated
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APPENDIX D1. A CASH FLOW OF 1:10 FLOOD PROTECTION, FINANCIAL PRICES 
 

YEAR Investment Maintenance Total Cost Loss of 
income 

prevented

Net Benefits

1 936,000        -             936,000     -                (936,000)     
2 7,020         7,020         -                (7,020)         
3 7,020         7,020         -                (7,020)         
4 7,020         7,020         -                (7,020)         
5 7,020         7,020         512,162        505,142      
6 7,020         7,020         -                (7,020)         
7 7,020         7,020         -                (7,020)         
8 7,020         7,020         -                (7,020)         
9 7,020         7,020         -                (7,020)         

10 7,020         7,020         -                (7,020)         
11 7,020         7,020         -                (7,020)         
12 7,020         7,020         -                (7,020)         
13 7,020         7,020         -                (7,020)         
14 7,020         7,020         -                (7,020)         
15 7,020         7,020         512,162        505,142      
16 7,020         7,020         -                (7,020)         
17 7,020         7,020         -                (7,020)         
18 7,020         7,020         -                (7,020)         
19 7,020         7,020         -                (7,020)         
20 7,020         7,020         -                (7,020)         
21 7,020         7,020         -                (7,020)         
22 7,020         7,020         -                (7,020)         
23 7,020         7,020         -                (7,020)         
24 7,020         7,020         -                (7,020)         
25 7,020         7,020         512,162        505,142      
26 7,020         7,020         -                (7,020)         
27 7,020         7,020         -                (7,020)         
28 7,020         7,020         -                (7,020)         
29 7,020         7,020         -                (7,020)         
30 7,020         7,020         -                (7,020)         
31 7,020         7,020         -                (7,020)         
32 7,020         7,020         -                (7,020)         
33 7,020         7,020         -                (7,020)         
34 7,020         7,020         -                (7,020)         
35 7,020         7,020         512,162        505,142      
36 7,020         7,020         -                (7,020)         
37 7,020         7,020         -                (7,020)         
38 7,020         7,020         -                (7,020)         
39 7,020         7,020         -                (7,020)         
40 7,020         7,020         -                (7,020)         

Total 936,000 273,780 1,209,780 2,048,649 838,869
Present Value 883,019 99,002 982,021 782,393 -199,628 

Finc. NPV -199,628 
Finc. IRR 4.0%
Finc. B/C Rati 0.80
Discount rate 6%  
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APPENDIX D1.B CASH FLOW OF 1:10 FLOOD PROTECTION, ECONOMIC PRICES 
 

YEAR Investment Maintenance Total Cost Loss of 
income 

prevented

Net Benefits

1 762,804        -                762,804        -                (762,804)       
2 5,721            5,721            -                (5,721)           
3 5,721            5,721            -                (5,721)           
4 5,721            5,721            -                (5,721)           
5 5,721            5,721            574,959        569,238        
6 5,721            5,721            -                (5,721)           
7 5,721            5,721            -                (5,721)           
8 5,721            5,721            -                (5,721)           
9 5,721            5,721            -                (5,721)           

10 5,721            5,721            -                (5,721)           
11 5,721            5,721            -                (5,721)           
12 5,721            5,721            -                (5,721)           
13 5,721            5,721            -                (5,721)           
14 5,721            5,721            -                (5,721)           
15 5,721            5,721            574,959        569,238        
16 5,721            5,721            -                (5,721)           
17 5,721            5,721            -                (5,721)           
18 5,721            5,721            -                (5,721)           
19 5,721            5,721            -                (5,721)           
20 5,721            5,721            -                (5,721)           
21 5,721            5,721            -                (5,721)           
22 5,721            5,721            -                (5,721)           
23 5,721            5,721            -                (5,721)           
24 5,721            5,721            -                (5,721)           
25 5,721            5,721            574,959        569,238        
26 5,721            5,721            -                (5,721)           
27 5,721            5,721            -                (5,721)           
28 5,721            5,721            -                (5,721)           
29 5,721            5,721            -                (5,721)           
30 5,721            5,721            -                (5,721)           
31 5,721            5,721            -                (5,721)           
32 5,721            5,721            -                (5,721)           
33 5,721            5,721            -                (5,721)           
34 5,721            5,721            -                (5,721)           
35 5,721            5,721            574,959        569,238        
36 5,721            5,721            -                (5,721)           
37 5,721            5,721            -                (5,721)           
38 5,721            5,721            -                (5,721)           
39 5,721            5,721            -                (5,721)           
40 5,721            5,721            -                (5,721)           

762,804 223,120 985,925 2,299,837 1,313,913
719,627 80,683 800,310 878,323 78,014

Econ. NPV 78,014
Econ. IRR 6.9%
Econ. B/C Ra 1.097
Discount rate 6%  

 



 

161 
 

APPENDIX D2 CASH FLOW OF COOPERATIVE, FINANCIAL  PRICES 
Farm Size: 3,390 ha

Year 0 1 2 3 4 5 6 7
value/unit

Investments
farm buildings 975,000
farm machinery 822,000
motor vehicles 300,000
   Subtotal 2,097,000
Training ( budgeted in Transfo(rmation Strategy) 0
Total Investment 2,097,000

Recurrent expenditure
maintenance of buildings 2% 19,500 19,500 19,500 19,500 19,500 19,500 19,500
maintenace of machinery 5% 41,100 41,100 41,100 41,100 41,100 41,100 41,100
maintenance of motor vehicles 10% 30,000 30,000 30,000 30,000 30,000 30,000 30,000
Replacement 0 0 0 0 300,000 0 0
Sub total maintenance buildings and equipm 90,600 90,600 90,600 90,600 390,600 90,600 90,600

Maintenance of On Farm Irrigation System 0.5% 116,868 116,868 116,868 116,868 116,868 116,868 116,868

Overhead
     General Transport - USD/year 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000
     Salaries and Wages USD/year 300,000 300,000 300,000 300,000 300,000 300,000 300,000 300,000
     Insurance USD/year 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000
   Communication (telephoUSD/t/year 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000
   Subscriptions (to unions USD/year 500 500 500 500 500 500 500 500
   Electricity (overhead) USD/year 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000
   Local authority permits/ USD/year 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000
   Accounting/audit fees USD/year 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
   Bank charges USD/year 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
   Board/management comUSD/year 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000
Subtotal overhead 453,500 453,500 453,500 453,500 453,500 453,500 453,500  
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8 9 10 11 12 13 14

Investments
farm buildings
farm machinery
motor vehicles
   Subtotal
Training ( budgeted in Transfo(rmation Strategy)
Total Investment

Recurrent expenditure
maintenance of buildings 19,500 19,500 19,500 19,500 19,500 19,500 19,500
maintenace of machinery 41,100 41,100 41,100 41,100 41,100 41,100 41,100
maintenance of motor vehicles 30,000 30,000 30,000 30,000 30,000 30,000 30,000
Replacement 420,000 0 660,000 0 0 0 0
Sub total maintenance buildings and e 510,600 90,600 750,600 90,600 90,600 90,600 90,600

Maintenance of On Farm Irrigation 116,868 116,868 116,868 116,868 116,868 116,868 116,868

Overhead
     General Transport - 30,000 30,000 30,000 30,000 30,000 30,000 30,000
     Salaries and Wages 300,000 300,000 300,000 300,000 300,000 300,000 300,000
     Insurance 30,000 30,000 30,000 30,000 30,000 30,000 30,000
   Communication (telephone, internet 30,000 30,000 30,000 30,000 30,000 30,000 30,000
   Subscriptions (to unions and professi 500 500 500 500 500 500 500
   Electricity (overhead) 24,000 24,000 24,000 24,000 24,000 24,000 24,000
   Local authority permits/taxes 12,000 12,000 12,000 12,000 12,000 12,000 12,000
   Accounting/audit fees 10,000 10,000 10,000 10,000 10,000 10,000 10,000
   Bank charges 5,000 5,000 5,000 5,000 5,000 5,000 5,000
   Board/management committee expe 12,000 12,000 12,000 12,000 12,000 12,000 12,000
Subtotal overhead 453,500 453,500 453,500 453,500 453,500 453,500 453,500  
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15 16 17 18 19 20 21

Investments
farm buildings
farm machinery
motor vehicles
   Subtotal
Training ( budgeted in Transfo(rmation Strategy)
Total Investment

Recurrent expenditure
maintenance of buildings 19,500 19,500 19,500 19,500 19,500 19,500 19,500
maintenace of machinery 41,100 41,100 41,100 41,100 41,100 41,100 41,100
maintenance of motor vehicles 30,000 30,000 30,000 30,000 30,000 30,000 30,000
Replacement 300,000 420,000 0 0 0 1,677,000 0
Sub total maintenance buildings an 390,600 510,600 90,600 90,600 90,600 1,767,600 90,600

Maintenance of On Farm Irrigati 116,868 116,868 116,868 116,868 116,868 116,868 116,868

Overhead
     General Transport - 30,000 30,000 30,000 30,000 30,000 30,000 30,000
     Salaries and Wages 300,000 300,000 300,000 300,000 300,000 300,000 300,000
     Insurance 30,000 30,000 30,000 30,000 30,000 30,000 30,000
   Communication (telephone, intern 30,000 30,000 30,000 30,000 30,000 30,000 30,000
   Subscriptions (to unions and profe 500 500 500 500 500 500 500
   Electricity (overhead) 24,000 24,000 24,000 24,000 24,000 24,000 24,000
   Local authority permits/taxes 12,000 12,000 12,000 12,000 12,000 12,000 12,000
   Accounting/audit fees 10,000 10,000 10,000 10,000 10,000 10,000 10,000
   Bank charges 5,000 5,000 5,000 5,000 5,000 5,000 5,000
   Board/management committee e 12,000 12,000 12,000 12,000 12,000 12,000 12,000
Subtotal overhead 453,500 453,500 453,500 453,500 453,500 453,500 453,500
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APPENDIX D2 CASH FLOW OF COOPERATIVE, FINANCIAL  PRICES 
Year 0 1 2 3 4 5 6 7
Area (ha) Y1-5

Net revenues (cost inputs deducted)
Cotton USD/ha 1,129 1,231,766 1,733,631 2,235,496 2,740,886 2,740,886 2,576,433 2,576,433
Soya beans USD/ha 1,129 (98,070) 4,417 107,047 206,715 206,715 194,312 194,312
Pigeon peas USD/ha 1,129 981,508 1,105,916 1,230,324 1,354,731 1,562,078 1,468,353 1,468,353
Maize USD/ha 1,695 (388,287) (191,039) 6,994 219,185 415,074 390,170 390,170
Beans USD/ha 1,695 289,520 868,939 1,465,917 2,045,336 2,045,336 1,922,616 1,922,616
Bananas 0 0 0 0 0 0 (178,014) (15,380)
Mangoes 0 0 0 0 0 0 (92,260) (79,085)
Citrus 0 0 0 0 0 0 (93,684) (71,903)
TOTAL Net Revenues from Crops 6,776 2,016,437 3,521,865 5,045,778 6,566,853 6,970,089 6,187,926 6,385,516

Irrigation Service Charges 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Water Use (ML) Non- sugar cane 75,786.41 75,786.41 75,786.41 75,786.41 75,786.41 74,140.64 74,140.64
   Water - variable cost 651,763.16 651,763.16 651,763.16 651,763.16 651,763.16 637,609.51 637,609.51
   Water - fixed cost 338,950.00 338,950.00 338,950.00 338,950.00 338,950.00 338,950.00 338,950.00
Sub total for ISC 990,713.16 990,713.16 990,713.16 990,713.16 990,713.16 976,559.51 976,559.51

Livestock Cost 1 cattle farm 232,119.99 10,332.66 11,413.49 12,616.01 13,255.60 13,971.88 14,548.70
Livestock Revenue 0.00 0.00 0.00 50,853.00 46,409.86 56,062.26 65,507.44
Net  Cash flow from  Livestock (232,119.99) (10,332.66) (11,413.49) 38,236.99 33,154.26 42,090.37 50,958.74
Aquaculture cost 3 ponds of 1 ha 90,700.00 51,706.00 51,706.00 51,706.00 51,706.00 51,706.00 51,706.00
Aquaculture revenue 42,000.00 84,000.00 84,000.00 84,000.00 84,000.00 84,000.00 84,000.00
Net  Cash flow from  Aquacult. (48,700.00) 32,294.00 32,294.00 32,294.00 32,294.00 32,294.00 32,294.00

TOTAL Cost (apart from cost of inputs for crops) 2,097,000 1,974,501 1,713,720 1,714,801 1,716,003 2,016,643 1,703,205 1,703,782

Total Benefits 0 2,058,437 3,605,865 5,129,778 6,701,706 7,100,499 6,327,988 6,535,023

Net Benefits USD (2,097,000) 83,936 1,892,145 3,414,977 4,985,703 5,083,856 4,624,783 4,831,241
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8 9 10 11 12 13 14

Net revenues (cost inputs deducted)
Cotton 2,576,433 2,576,433 2,576,433 2,576,433 2,576,433 2,576,433 2,576,433
Soya beans 194,312 194,312 194,312 194,312 194,312 194,312 194,312
Pigeon peas 1,468,353 1,468,353 1,468,353 1,468,353 1,468,353 1,468,353 1,468,353
Maize 390,170 390,170 390,170 390,170 390,170 390,170 390,170
Beans 1,922,616 1,922,616 1,922,616 1,922,616 1,922,616 1,922,616 1,922,616
Bananas 70,313 154,487 240,298 240,298 240,298 237,818 237,818
Mangoes (49,589) (976) 74,432 220,350 316,543 401,248 442,354
Citrus (77,320) 74,875 163,284 274,168 413,428 589,373 756,485
TOTAL Net Revenues from Crops 6,495,288 6,780,269 7,029,897 7,286,700 7,522,153 7,780,322 7,988,541

Irrigation Service Charges 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Water Use (ML) Non- sugar cane 74,140.64 74,140.64 74,140.64 74,140.64 74,140.64 74,140.64 74,140.64
   Water - variable cost 637,609.51 637,609.51 637,609.51 637,609.51 637,609.51 637,609.51 637,609.51
   Water - fixed cost 338,950.00 338,950.00 338,950.00 338,950.00 338,950.00 338,950.00 338,950.00
Sub total for ISC 976,559.51 976,559.51 976,559.51 976,559.51 976,559.51 976,559.51 976,559.51

Livestock Cost 14,998.69 15,315.54 15,631.82 15,631.82 15,631.82 15,631.82 15,631.82
Livestock Revenue 75,986.77 77,388.25 78,771.96 78,771.96 78,771.96 78,771.96 78,771.96
Net  Cash flow from  Livestock 60,988.07 62,072.71 63,140.14 63,140.14 63,140.14 63,140.14 63,140.14
Aquaculture cost 51,706.00 51,706.00 51,706.00 51,706.00 51,706.00 51,706.00 51,706.00
Aquaculture revenue 84,000.00 84,000.00 84,000.00 84,000.00 84,000.00 84,000.00 84,000.00
Net  Cash flow from  Aquacult. 32,294.00 32,294.00 32,294.00 32,294.00 32,294.00 32,294.00 32,294.00

TOTAL Cost (apart from cost of inp 2,124,232 1,704,549 2,364,865 1,704,865 1,704,865 1,704,865 1,704,865

Total Benefits 6,655,274 6,941,658 7,192,669 7,449,472 7,684,925 7,943,094 8,151,313

Net Benefits 4,531,042 5,237,109 4,827,804 5,744,607 5,980,060 6,238,228 6,446,447  
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15 16 17 18 19 20 21

Net revenues (cost inputs deducted)
Cotton 2,576,433 2,576,433 2,576,433 2,576,433 2,576,433 2,576,433 2,576,433
Soya beans 194,312 194,312 194,312 194,312 194,312 194,312 194,312
Pigeon peas 1,468,353 1,468,353 1,468,353 1,468,353 1,468,353 1,468,353 1,468,353
Maize 390,170 390,170 390,170 390,170 390,170 390,170 390,170
Beans 1,922,616 1,922,616 1,922,616 1,922,616 1,922,616 1,922,616 1,922,616
Bananas 237,818 237,818 237,818 237,818 237,818 237,818 237,818
Mangoes 479,666 528,171 528,171 528,171 528,171 528,171 528,171
Citrus 853,967 965,376 1,062,858 1,174,266 1,229,970 1,271,748 1,271,748
TOTAL Net Revenues from Crops 8,123,335 8,283,248 8,380,731 8,492,139 8,547,843 8,589,621 8,589,621

Irrigation Service Charges 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Water Use (ML) Non- sugar cane 74,140.64 74,140.64 74,140.64 74,140.64 74,140.64 74,140.64 74,140.64
   Water - variable cost 637,609.51 637,609.51 637,609.51 637,609.51 637,609.51 637,609.51 637,609.51
   Water - fixed cost 338,950.00 338,950.00 338,950.00 338,950.00 338,950.00 338,950.00 338,950.00
Sub total for ISC 976,559.51 976,559.51 976,559.51 976,559.51 976,559.51 976,559.51 976,559.51

Livestock Cost 15,631.82 15,631.82 15,631.82 15,631.82 15,631.82 15,631.82 15,631.82
Livestock Revenue 78,771.96 78,771.96 78,771.96 78,771.96 78,771.96 78,771.96 78,771.96
Net  Cash flow from  Livestock 63,140.14 63,140.14 63,140.14 63,140.14 63,140.14 63,140.14 63,140.14
Aquaculture cost 51,706.00 51,706.00 51,706.00 51,706.00 51,706.00 51,706.00 51,706.00
Aquaculture revenue 84,000.00 84,000.00 84,000.00 84,000.00 84,000.00 84,000.00 84,000.00
Net  Cash flow from  Aquacult. 32,294.00 32,294.00 32,294.00 32,294.00 32,294.00 32,294.00 32,294.00

TOTAL Cost (apart from cost of i 2,004,865 2,124,865 1,704,865 1,704,865 1,704,865 3,381,865 1,704,865

Total Benefits 8,286,107 8,446,020 8,543,503 8,654,911 8,710,615 8,752,393 8,752,393

Net Benefits 6,281,241 6,321,155 6,838,637 6,950,046 7,005,750 5,370,528 7,047,528  
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APPENDIX D2 CASH FLOW OF COOPERATIVE, FINANCIAL  PRICES 
 

Year 0 1 2 3 4 5 6 7
Net Benefits (2,097,000) 83,936 1,892,145 3,414,977 4,985,703 5,083,856 4,624,783 4,831,241

Financing cost Bank Credit 2,323,750    
   interest 12% (70,579) (70,579) (70,579) (70,579) (70,579) (70,579)
repayment of principle 0 (464,750) (464,750) (464,750) (464,750) (464,750)

Profit before taxes 13,357 1,356,816 2,879,648 4,450,374 4,548,527 4,089,454 4,831,241

Taxes (after deduction of  payment of interest) 20.2% (16,955) (288,334) (595,946) (913,233) (933,059) (840,327) (975,911)

Net profit (2,097,000) (3,598) 1,068,483 2,283,703 3,537,142 3,615,468 3,249,127 3,855,330

Reservation of net benefits after taxes 20% (720) 213,697 456,741 707,428 723,094 649,825 771,066

Total for dividends (2,878) 854,786 1,826,962 2,829,713 2,892,374 2,599,302 3,084,264
Dividends per hh Phase 1 (0) 126 270 418 427 384 456

Phase 2 (1) 174 373 577 590 530 629  
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8 9 10 11 12 13 14
Net Benefits 4,531,042 5,237,109 4,827,804 5,744,607 5,980,060 6,238,228 6,446,447

Financing cost
   interest
repayment of principle

Profit before taxes 4,531,042 5,237,109 4,827,804 5,744,607 5,980,060 6,238,228 6,446,447

Taxes (after deduction of  payment (915,271) (1,057,896) (975,216) (1,160,411) (1,207,972) (1,260,122) (1,302,182)

Net profit 3,615,772 4,179,213 3,852,588 4,584,196 4,772,088 4,978,106 5,144,265

Reservation 723,154 835,843 770,518 916,839 954,418 995,621 1,028,853

Total for dividends 2,892,617 3,343,370 3,082,070 3,667,357 3,817,670 3,982,485 4,115,412
Dividends per hh 427 494 455 542 564 588 608

590 682 629 748 779 812 840
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15 16 17 18 19 20 21
Net Benefits 6,281,241 6,321,155 6,838,637 6,950,046 7,005,750 5,370,528 7,047,528

Financing cost
   interest
repayment of principle

Profit before taxes 6,281,241 6,321,155 6,838,637 6,950,046 7,005,750 5,370,528 7,047,528

Taxes (after deduction of  paym (1,268,811) (1,276,873) (1,381,405) (1,403,909) (1,415,161) (1,084,847) (1,423,601)

Net profit 5,012,431 5,044,282 5,457,233 5,546,137 5,590,588 4,285,681 5,623,927

Reservation 1,002,486 1,008,856 1,091,447 1,109,227 1,118,118 857,136 1,124,785

Total for dividends 4,009,945 4,035,425 4,365,786 4,436,909 4,472,471 3,428,545 4,499,142
Dividends per hh 592 596 645 655 661 506 665

818 823 891 905 912 699 918  
 



 

170 
 

APPENDIX E   SENSITIVITY ANALYSES 
 
Cost of Intake, Canal 1 and 3 Reallocated  Cropping Pattern 2 
 

Discount rate F B/C ratio 
Econ B/C 
Ratio 

1% 2.68 2.79 
2% 2.38 2.50 
3% 2.11 2.24 
4% 1.88 2.01 
5% 1.67 1.81 
6% 1.49 1.63 
7% 1.34 1.48 
8% 1.20 1.34 
9% 1.08 1.22 

10% 0.98 1.12 
 
 
Shadow Wage 
Rate - unskilled 

EIRR E C/B ratio 
0.20 11.6% 1.67 
0.30 11.5% 1.66 
0.40 11.4% 1.65 
0.50 11.3% 1.63 
0.60 11.2% 1.62 
0.70 11.1% 1.61 
0.80 11.0% 1.60 
0.90 11.0% 1.59 
1.00 10.9% 1.57 

 
 
Construction Cost 

Finc IRR Econ IRR 
Finc B/C 
ratio 

Econ B/C 
ratio 

-20% 11.3% 12.9% -20%  1.80   1.82  
-10% 10.5% 12.1% -10%  1.68   1.72  

0% 9.8% 11.3% 0%  1.58   1.63  
+10% 9.2% 10.7% +10%  1.49   1.55  
+20% 8.6% 10.1% +20%  1.41   1.48  

 
 
Maintenance cost 

Finc IRR Econ IRR Finc B/C ratio 
Econ B/C 
ratio 

-75% 10.1% 11.6% -75%  1.55   1.697  
-50% 10.0% 11.5% -50%  1.53   1.675  
-25% 9.9% 11.4% -25%  1.51   1.654  

0% 9.8% 11.3% 0%  1.49   1.633  
+25% 9.7% 11.2% +25%  1.47   1.613  
+50% 9.6% 11.1% +50%  1.45   1.593  
+75% 9.5% 11.0% +75%  1.44   1.570  
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Cost of Transformation Strategy 

FIRR EIRR Finc B/C ratio Econ B/C ratio 
-75% 10.9% 13.12%  1.63   1.84  
-50% 10.5% 12.46%  1.58   1.76  
-25% 10.1% 11.87%  1.53   1.70  

0% 9.8% 11.33%  1.49   1.63  
+25% 9.5% 10.83%  1.45   1.58  
+50% 9.2% 10.37%  1.41   1.52  
+75% 8.9% 10.00%  1.38   1.48  

 
Compensation Cost 

FIRR EIRR F B/C E B/C 
-75% 10.0% 11.6%  1.52   1.67  
-50% 10.0% 11.5%  1.51   1.65  
-25% 9.9% 11.4%  1.50   1.64  
0% 9.8% 11.3%  1.49   1.63  

+25% 9.7% 11.2%  1.48   1.62  
+50% 9.7% 11.2%  1.47   1.61  
+75% 9.6% 11.1%  1.47   1.60  

 
Average Incremental Gross Margin  Non -sugar cane  

Finc IRR Econ IRR Finc B/C ratio Econ B/C ratio 
-75% 6.0% 5.9%  1.00   0.97  
-50% 7.4% 7.9%  1.16   1.19  
-25% 8.7% 9.7%  1.33   1.41  
0% 9.8% 11.3%  1.49   1.63  

+25% 10.8% 12.7%  1.66   1.85  
+50% 11.8% 14.0%  1.82   2.08  
+75% 12.7% 15.2%  1.99   2.30  

 
Average Incremental Gross Margin  New Sugar Cane 

FIRR EIRR Finc B/C ratio Econ B/C ratio 
-75% 8.0% 9.1%  1.25   1.35  
-50% 8.6% 9.9%  1.33   1.44  
-25% 9.2% 10.6%  1.41   1.54  
0% 9.8% 11.3%  1.49   1.63  

+25% 10.4% 12.0%  1.57   1.73  
+50% 11.0% 12.7%  1.66   1.82  
+75% 11.5% 13.4%  1.74   1.92  

 
Production value 2015 -16 

FIRR EIRR F B/C ratio E B/C ratio 
-50% 9.9% 11.4%  1.50   1.64  

0 9.8% 11.3%  1.49   1.63  
+50% 9.7% 11.3%  1.48   1.63  

+100% 9.7% 11.2%  1.47   1.62  
+150% 9.6% 11.2%  1.46   1.62  
+200% 9.5% 11.2%  1.45   1.61  
+250% 9.4% 11.1%  1.44   1.61  
+300% 9.3% 11.1%  1.43   1.60  
+350% 9.3% 11.0%  1.42   1.59  
+400% 9.2% 11.0%  1.40   1.59  
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Water Requirement Analysis 
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Water Requirement Analysis 

NO Division unit 1972 ~ 2014 

① Mean Temp ºc    

② Humidity %    

③ Wind km/day    

④ Mean Rainfall mm    

⑤ Crop Coefficient      Kc=      

⑥ ETo mm/day    

⑦ Mean ET : ⑥Ⅹ JAN month days mm    

⑧ Consumptive use : ⑦*⑤ mm    

⑨ Land Preparation mm    

⑩ Percolation Losses mm    

⑪ Nursery Requirement mm    

1) Total Water Demand : ⑧+⑨+⑩+⑪ mm    

2) Effective Rain mm    

3) Net Irrig. Requirement : 1)+2) mm    

4) Application Efficiency          Ea      

5) Distribution Efficiency          Ed      

6) Field Irrig. Requirement : 3)/4)*5) mm    

7) Conveyance Efficiency         Ec      

8) Gross Irrigation Req. : 6) / 7) mm    

9) Gross Daily Irrigation Req. mm/day    

10) Month Demand ㎥/m/ha    

11) Daily Demand ㎥/day/ha    
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- Water Demand : Jan. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 27.1 27.3 27.9 27.1 27.3 27.6 28.9 28.4 28.2 29.3 28 
② 74 82 69 74 80 76 69 82 80 75 62 
③ 103 93.3 141.6 33.2 174.5 121 113 126.5 171.6 109.8 64.8 
④ 416.1  157.2  294.1  152.7  109.5  66.0  275.1  79.2  103.4  64.8  135.5  
⑤ 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 
⑥ 3.4 3.45 4.07 3.29 4.12 4.16 3.72 3.53 4.18 4.23 3.64 
⑦ 105.4 107 126.2 102 127.7 129 115.3 109.4 129.6 131.1 112.8 
⑧ 99.08 100.5 118.6 95.87 120.1 121.2 108.4 102.9 121.8 123.3 106.1 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 99.08 100.5 118.6 95.87 120.1 121.2 108.4 102.9 121.8 123.3 106.1 
2) 308.9 101.8 211.3 98.2 63.6 29.6 196.1 39.4 58.7 28.9 84.4 
3) 0 0 0 0 56.46 91.62 0 63.46 63.11 94.36 21.67 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 0 0 0 0 96.51 156.6 0 108.5 107.9 161.3 37.04 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 0 0 0 0 108.3 175.8 0 121.8 121.1 181 41.57 
9) 0 0 0 0 3.494 5.67 0 3.928 3.905 5.84 1.341 
10) 0 0 0 0 1083 1758 0 1218 1211 1810 415.7 
11) 0 0 0 0 34.94 56.7 0 39.28 39.05 58.4 13.41 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 27.6 28.1 27.4 27.7 27.4 27.7 28.9 28.2 28.2 28.8 29.8 
② 84 60 49 77 87 73 64 57 79 70 52 
③ 96.6 167.7 159.7 125.8 134.2 137 132.1 157.1 116.6 150.2 176.6 
④ 154.6  59.7  31.2  215.5 226.8 174.8 133.9 185.9 165.3 77.6 48.4 
⑤ 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 
⑥ 3.39 4.99 4.97 3.5 3.2 3.92 4.34 4.51 3.47 4.2 5.32 
⑦ 105.1 154.7 154.1 108.5 99.2 121.5 134.5 139.8 107.6 130.2 164.9 
⑧ 98.78 145.4 144.8 102 93.25 114.2 126.5 131.4 101.1 122.4 155 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 98.78 145.4 144.8 102 93.25 114.2 126.5 131.4 101.1 122.4 155 
2) 99.7 25.8 8.7 148.4 157.4 115.8 83.1 124.7 108.2 38.1 19 
3) 0 119.6 136.1 0 0 0 43.37 6.721 0 84.29 136 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 0 204.5 232.7 0 0 0 74.13 11.49 0 144.1 232.5 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 0 229.5 261.2 0 0 0 83.2 12.9 0 161.7 261 
9) 0 7.402 8.425 0 0 0 2.684 0.416 0 5.216 8.418 
10) 0 2295 2612 0 0 0 832 129 0 1617 2610 
11) 0 74.02 84.25 0 0 0 26.84 4.16 0 52.16 84.18 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 27.6 28.6 28.1 28.7 28.3 28.8 27.9 29 27.7 28.6 28.4 
② 81 66 78 80 84 87 88 74 84 82 84 
③ 134.1 176.5 139.1 129.9 117.9 128.3 113.9 169.1 126.8 159.5 127.7 
④ 418.3 193.6 161 187.4 124.9 154.2 299.6 108.4 164.9 202.6 316.2 
⑤ 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 
⑥ 3.48 4.45 4.55 4.94 4.53 4.19 3.83 5.16 4.41 5.37 4.68 
⑦ 107.9 138 141.1 153.1 140.4 129.9 118.7 160 136.7 166.5 145.1 
⑧ 101.4 129.7 132.6 144 132 122.1 111.6 150.4 128.5 156.5 136.4 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 101.4 129.7 132.6 144 132 122.1 111.6 150.4 128.5 156.5 136.4 
2) 310.6 130.9 104.8 125.9 75.9 99.4 215.7 62.7 107.9 138.1 229 
3) 0 0 27.79 18.05 56.1 22.7 0 87.66 20.61 18.38 0 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 0 0 47.5 30.86 95.9 38.8 0 134.9 31.7 28.28 0 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 0 0 53.31 34.63 107.6 43.54 0 151.4 35.58 31.74 0 
9) 0 0 1.72 1.117 3.472 1.405 0 4.883 1.148 1.024 0 
10) 0 0 533.1 346.3 1076 435.4 0 1514 355.8 317.4 0 
11) 0 0 17.2 11.17 34.72 14.05 0 48.83 11.48 10.24 0 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 29.6 28.8 29.2 27.4 28.2 28.5 29.9 28.2 27.2 27.7 28.2 
② 77 87 86 89 87 85 52 84 77 82 84 
③ 149.9 126.3 103.6 99.3 89.2 78.8 146.6 81.7 69.7 74.7 74.1 
④ 169.5 85.2 212.8 571.5 218.6 115.9 50.8 116 353.2 272.3 159.5 
⑤ 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 
⑥ 5.08 4.82 4.93 3.8 4.63 4.55 6.19 4.39 4.24 4.17 4.61 
⑦ 157.5 149.4 152.8 117.8 143.5 141.1 191.9 136.1 131.4 129.3 142.9 
⑧ 148 140.5 143.7 110.7 134.9 132.6 180.4 127.9 123.6 121.5 134.3 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 148 140.5 143.7 110.7 134.9 132.6 180.4 127.9 123.6 121.5 134.3 
2) 111.6 44.2 146.2 433.2 150.9 68.7 20.5 68.8 258.6 193.8 103.6 
3) 36.43 96.25 0 0 0 63.89 159.9 59.12 0 0 30.74 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 56.05 148.1 0 0 0 98.29 246 90.96 0 0 52.54 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 62.9 166.2 0 0 0 110.3 276.1 102.1 0 0 58.97 
9) 2.029 5.361 0 0 0 3.558 8.905 3.293 0 0 1.902 
10) 629 1662 0 0 0 1103 2761 1021 0 0 589.7 
11) 20.29 53.61 0 0 0 35.58 89.05 32.93 0 0 19.02 
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- Water Demand : Feb. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 27.1  27.3  27.9  27.1  27.3  27.6  28.9  28.4  28.2  29.3  28.0  
② 75 73 71 83 81 70 82 80 81 71 83 
③ 141 122.6 129.4 3.4 116.4 110.5 155.2 125.2 167.5 87.1 68.4 
④ 20.8 109.5 25.7 157.2 176.8 164.3 25.7 153.4 120.4 98 167.5 
⑤ 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 
⑥ 4.43 4.03 4.71 3.08 4.01 4.13 4.37 4.25 4.38 4.23 3.68 
⑦ 124 112.8 131.9 86.24 112.3 115.6 122.4 119 122.6 118.4 103 
⑧ 99.23 90.27 105.5 68.99 89.82 92.51 97.89 95.2 98.11 94.75 82.43 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 99.23 90.27 105.5 68.99 89.82 92.51 97.89 95.2 98.11 94.75 82.43 
2) 2.5 63.6 5.4 101.8 117.4 107.4 5.4 98.7 72.3 54.4 110 
3) 96.73 26.67 100.1 0 0 0 92.49 0 25.81 40.35 0 
4) 0.7  0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 165.4 45.59 171.1 0 0 0 158.1 0 44.12 68.98 0 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 185.6 51.17 192.1 0 0 0 177.4 0 49.52 77.42 0 
9) 6.628 1.828 6.859 0 0 0 6.337 0 1.769 2.765 0 
10) 1856 511.7 1921 0 0 0 1774 0 495.2 774.2 0 
11) 66.28 18.28 68.59 0 0 0 63.37 0 17.69 27.65 0 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 27.6  28.1  27.4  27.2 27.6 28.9 27.5 26.8 28.4 28.8 29.6 
② 86 76 80 85 81 68 83 88 83 78 42 
③ 107.1 136.6 128.9 122.2 131.1 168.8 140.7 77.5 127.8 117.2 187.4 
④ 196.9 120.6 261.2 194.6 179 38 253.4 226 45.3 93.1 8.6 
⑤ 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 
⑥ 3.61 4.25 3.83 3.61 3.98 5.1 3.71 3.39 4.05 4.02 6.29 
⑦ 101.1 119 107.2 101.1 111.4 142.8 103.9 94.92 113.4 112.6 176.1 
⑧ 80.86 95.2 85.79 80.86 89.15 114.2 83.1 75.94 90.72 90.05 140.9 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 80.86 95.2 85.79 80.86 89.15 114.2 83.1 75.94 90.72 90.05 140.9 
2) 133.5 72.5 185 131.7 119.2 12.8 178.7 156.8 17.2 50.5 0 
3) 0 22.7 0 0 0 101.4 0 0 73.52 39.55 140.9 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 0 38.8 0 0 0 173.4 0 0 125.7 67.6 240.8 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 0 43.55 0 0 0 194.6 0 0 141 75.87 270.3 
9) 0 1.555 0 0 0 6.951 0 0 5.037 2.71 9.654 
10) 0 435.5 0 0 0 1946 0 0 1410 758.7 2703 
11) 0 15.55 0 0 0 69.51 0 0 50.37 27.1 96.54 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 28.4 27.4 28.6 28.1 26.4 28.4 27.7 28.5 27.4 27.8 28.8 
② 81 61 70 87 91 87 89 86 91 82 86 
③ 142.2 156.8 160 139.9 120.2 137.4 107.2 105.9 99.6 134.4 128.1 
④ 37.3 44.7 100.8 214.2 347.7 113.4 265.8 208.8 280.2 169 135.2 
⑤ 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 
⑥ 4.15 4.86 5.73 4.45 3.41 4.82 3.61 4.66 3.52 5.03 4.9 
⑦ 116.2 136.1 160.4 124.6 95.48 135 101.1 130.5 98.56 140.8 137.2 
⑧ 92.96 108.9 128.4 99.68 76.38 108 80.86 104.4 78.85 112.7 109.8 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 92.96 108.9 128.4 99.68 76.38 108 80.86 104.4 78.85 112.7 109.8 
2) 12.4 16.8 56.6 147.4 254.2 66.7 188.6 143 200.2 111.2 84.2 
3) 80.56 92.06 71.75 0 0 41.27 0 0 0 1.472 25.56 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 137.7 157.4 122.7 0 0 70.54 0 0 0 2.516 43.69 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 154.6 176.6 137.7 0 0 79.17 0 0 0 2.824 49.04 
9) 5.52 6.308 4.916 0 0 2.828 0 0 0 0.101 1.751 
10) 1546 1766 1377 0 0 791.7 0 0 0 28.24 490.4 
11) 55.2 63.08 49.16 0 0 28.28 0 0 0 1.009 17.51 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 28.2 28.9 29.2 28.5 27.8 28.2 28.6 27.6 28.6 27 27.3 
② 85 84 87 86 83 86 76 79 82 84 88 
③ 120.7 142.3 111.8 96 114.1 121.4 108.8 141.9 93.7 79.7 67.8 
④ 102.9 61.9 93.3 119.9 40.7 72.6 148.7 55.8 94.9 219.4 147.4 
⑤ 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 
⑥ 4.57 5.29 5.23 4.81 5.17 4.91 4.51 5.22 5.11 4.45 4.08 
⑦ 128 148.1 146.4 134.7 144.8 137.5 126.3 146.2 143.1 124.6 114.2 
⑧ 102.4 118.5 117.2 107.7 115.8 110 101 116.9 114.5 99.68 91.39 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 102.4 118.5 117.2 107.7 115.8 110 101 116.9 114.5 99.68 91.39 
2) 58.3 27.1 50.6 71.9 14.4 34.1 95 23.5 51.9 151.5 93.9 
3) 44.07 91.4 66.55 35.84 101.4 75.88 6.024 93.43 62.56 0 0 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 75.33 156.2 113.8 61.27 173.3 129.7 10.3 159.7 106.9 0 0 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 84.55 175.3 127.7 68.77 194.6 145.6 11.56 179.2 120 0 0 
9) 3.019 6.262 4.56 2.456 6.948 5.199 0.413 6.402 4.287 0 0 
10) 845.5 1753 1277 687.7 1946 1456 115.6 1792 1200 0 0 
11) 30.19 62.62 45.6 24.56 69.48 51.99 4.128 64.02 42.87 0 0 
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- Water Demand : Mar. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
② 27.1 27.3 27.8 26.9 26.5 27.2 27.3 27.6 27.1 27.1 27.1 
③ 73 82 79 78 76 62 82 80 78 65 62 
④ 138.9 116.5 131.5 5.3 155.9 140.7 136.8 128.3 142.7 109.7 76.5 
⑤ 49.8  18.5  67.1  247.4  32.8  105.4  177.0  184.9  230.6  118.4  111.9  
⑥ 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 
⑦ 4.81 4.62 4.85 3.68 4.78 4.61 4.19 4.2 4.13 4.71 4.36 
⑧ 149.1 143.2 150.4 114.1 148.2 142.9 129.9 130.2 128 146 135.2 
⑨ 101.4 97.39 102.2 77.57 100.8 97.18 88.33 88.54 87.06 99.29 91.91 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
  0 0 0 0 0 0 0 0 0 0 0 

1)            
2) 101.4 97.39 102.2 77.57 100.8 97.18 88.33 88.54 87.06 99.29 91.91 
3) 19.9 1.1 30.3 173.9 9.7 60.3 117.6 123.9 160.5 70.7 65.5 
4) 81.49 96.29 71.94 0 91.06 36.88 0 0 0 28.59 26.41 
5) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
6) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
7) 139.3 164.6 123 0 155.7 63.04 0 0 0 48.87 45.14 
8) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
9) 156.3 184.7 138 0 174.7 70.75 0 0 0 54.84 50.67 
10) 5.044 5.959 4.452 0 5.636 2.282 0 0 0 1.769 1.634 
11) 1563 1847 1380 0 1747 707.5 0 0 0 548.4 506.7 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 27.4 27.8 27 27.6 27.1 28.9 27.8 26.8 27.6 27.9 29.3 
② 79 65 78 83 70 51 85 86 55 85 52 
③ 129.3 124.9 159.8 133 137 168.5 137.1 136.9 160 160.7 172.1 
④ 57.1  80.4  109.5  119.8  79.6  21.0  111.2  219.4  53.4  93.1  45.2  
⑤ 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 
⑥ 4.75 5.2 4.38 4.09 4.64 6.01 4.12 3.91 5.66 4.4 5.91 
⑦ 147.3 161.2 135.8 126.8 143.8 186.3 127.7 121.2 175.5 136.4 183.2 
⑧ 100.1 109.6 92.33 86.22 97.81 126.7 86.85 82.42 119.3 92.75 124.6 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 100.1 109.6 92.33 86.22 97.81 126.7 86.85 82.42 119.3 92.75 124.6 
2) 24.3 40.3 63.6 71.8 39.7 2.6 65 151.5 22 50.5 17.1 
3) 75.83 69.32 28.73 14.42 58.11 124.1 21.85 0 97.31 42.25 107.5 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 129.6 118.5 49.11 24.64 99.34 212.1 37.35 0 166.3 72.23 183.7 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 145.5 133 55.12 27.66 111.5 238.1 41.92 0 186.7 81.06 206.2 
9) 4.693 4.29 1.778 0.892 3.596 7.68 1.352 0 6.022 2.615 6.652 
10) 1455 1330 551.2 276.6 1115 2381 419.2 0 1867 810.6 2062 
11) 46.93 42.9 17.78 8.922 35.96 76.8 13.52 0 60.22 26.15 66.52 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 27.7 27 28.7 26.6 28.3 29 27.7 28.1 27.8 28.1 28.4 
② 71 60 56 87 87 85 88 87 89 71 87 
③ 163 155.3 219.3 136.8 173.4 171.1 175.4 111.9 138.1 151.5 134.4 
④ 35.0  69.0  26.3  146.3  42.6  23.9  129.6  149.7  135.9  69.1  104.4  
⑤ 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 
⑥ 5.04 5.17 6.59 3.99 4.69 5 4.38 4.57 4.19 5.09 4.42 
⑦ 156.2 160.3 204.3 123.7 145.4 155 135.8 141.7 129.9 157.8 137 
⑧ 106.2 109 138.9 84.11 98.87 105.4 92.33 96.34 88.33 107.3 93.17 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 106.2 109 138.9 84.11 98.87 105.4 92.33 96.34 88.33 107.3 93.17 
2) 11 31.4 5.8 93 15.6 4.3 79.7 95.8 84.7 31.5 59.5 
3) 95.24 77.58 133.1 0 83.27 101.1 12.63 0.536 3.625 75.8 33.67 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 162.8 132.6 227.6 0 142.3 172.8 21.59 0.916 6.197 129.6 57.56 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 182.7 148.8 255.4 0 159.7 194 24.23 1.028 6.955 145.4 64.6 
9) 5.894 4.801 8.238 0 5.153 6.257 0.782 0.033 0.224 4.691 2.084 
10) 1827 1488 2554 0 1597 1940 242.3 10.28 69.55 1454 646 
11) 58.94 48.01 82.38 0 51.53 62.57 7.817 0.331 2.244 46.91 20.84 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 28.4 28.5 28 27.9 26.6 27.1 28.1 28.2 28 27.2 27.8 
② 87 76 90 85 84 85 84 78 69 77 85 
③ 130.1 140 122.9 110.4 118.8 125 135.1 140.9 112 139.5 92.5 
④ 69.3  10.2  258.0  136.0  58.0  88.4  58.6  88.9  131.2  63.0  171.3  
⑤ 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 
⑥ 4.41 5.32 3.95 4.59 4.52 4.49 4.49 4.77 4.93 5.05 4.8 
⑦ 136.7 164.9 122.5 142.3 140.1 139.2 139.2 147.9 152.8 156.6 148.8 
⑧ 92.96 112.1 83.27 96.76 95.28 94.65 94.65 100.6 103.9 106.5 101.2 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 92.96 112.1 83.27 96.76 95.28 94.65 94.65 100.6 103.9 106.5 101.2 
2) 31.6 0 182.4 84.8 24.8 46.7 25.2 47.1 81 0 5.2 
3) 61.36 112.1 0 11.96 70.48 47.95 69.45 53.45 22.92 106.5 95.98 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 104.9 191.7 0 20.44 120.5 81.96 118.7 91.37 39.19 182 164.1 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 117.7 215.2 0 22.94 135.2 91.99 133.2 102.5 43.98 204.2 184.1 
9) 3.798 6.94 0 0.74 4.362 2.967 4.298 3.308 1.419 6.588 5.94 
10) 1177 2152 0 229.4 1352 919.9 1332 1025 439.8 2042 1841 
11) 37.98 69.4 0 7.4 43.62 29.67 42.98 33.08 14.19 65.88 59.4 
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- Water Demand : Apr. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 26.5 26.5 25 24.6 25.7 25.3 25.8 26 25.7 26.3 24.8 
② 71 73 72 77 77 69 77 75 80 69 49 
③ 147.9 135 134.3 110.3 108.1 107.1 172.7 127.2 150.8 98.7 83.1 
④ 3.6  51.6  41.4  62.0  15.0  48.5  5.6  67.6  21.3  30.0  77.8  
⑤ 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 
⑥ 5.41 4.96 4.49 4.3 4.66 4.19 5 4.42 4.86 4.89 4.6 
⑦ 162.3 148.8 134.7 129 139.8 125.7 150 132.6 145.8 146.7 138 
⑧ 94.13 86.3 78.13 74.82 81.08 72.91 87 76.91 84.56 85.09 80.04 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 94.13 86.3 78.13 74.82 81.08 72.91 87 76.91 84.56 85.09 80.04 
2) 0 21 14.8 27.2 0 19.1 0 30.6 2.8 8 38.2 
3) 94.13 65.3 63.33 47.62 81.08 53.81 87 46.31 81.76 77.09 41.84 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 160.9 111.6 108.2 81.4 138.6 91.98 148.7 79.16 139.8 131.8 71.52 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 180.6 125.3 121.5 91.36 155.6 103.2 166.9 88.84 156.9 147.9 80.27 
9) 6.02 4.176 4.05 3.045 5.185 3.441 5.564 2.961 5.229 4.93 2.676 
10) 1806 1253 1215 913.6 1556 1032 1669 888.4 1569 1479 802.7 
11) 60.2 41.76 40.5 30.45 51.85 34.41 55.64 29.61 52.29 49.3 26.76 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 25.6 27.6 25 25.1 26.2 26.3 27.7 26 27.4 25.3 27.5 
② 61 48 58 76 61 45 77 84 47 74 46 
③ 136.2 166.6 166 141.7 139.9 181.9 416.3 80.9 157.6 148.6 190.9 
④ 35.2  0.0  12.6  63.0  61.8  210.7  31.8  53.7  12.8  55.1  1.0  
⑤ 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 
⑥ 5.12 6.06 5.28 4.5 4.83 6.13 5.9 4.37 6.04 4.72 6.52 
⑦ 153.6 181.8 158.4 135 144.9 183.9 177 131.1 181.2 141.6 195.6 
⑧ 89.09 105.4 91.87 78.3 84.04 106.7 102.7 76.04 105.1 82.13 113.4 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 89.09 105.4 91.87 78.3 84.04 106.7 102.7 76.04 105.1 82.13 113.4 
2) 11.1 0 0 27.8 27.1 144.6 9.1 22.2 0 23.1 0 
3) 77.99 105.4 91.87 50.5 56.94 0 93.56 53.84 105.1 59.03 113.4 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 133.3 180.2 157 86.32 97.34 0 159.9 92.03 179.7 100.9 193.9 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 149.6 202.3 176.3 96.89 109.2 0 179.5 103.3 201.6 113.2 217.7 
9) 4.987 6.743 5.875 3.23 3.641 0 5.983 3.443 6.721 3.775 7.255 
10) 1496 2023 1763 968.9 1092 0 1795 1033 2016 1132 2177 
11) 49.87 67.43 58.75 32.3 36.41 0 59.83 34.43 67.21 37.75 72.55 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 28 26.4 26.7 25.4 25.6 26.8 25.9 26.5 26.3 26.1 26 
② 52 63 49 82 84 73 85 87 85 58 83 
③ 171.6 211.3 183.5 195.6 228.2 180.6 148.9 168.3 152.2 160.8 151.2 
④ 5.6  1.8  17.1  25.7  65.3  16.2  61.8  18.3  35.7  46.8  16.2  
⑤ 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 
⑥ 6.13 5.86 5.54 4.08 3.92 4.82 3.47 4.07 4.25 5.01 4.39 
⑦ 183.9 175.8 166.2 122.4 117.6 144.6 104.1 122.1 127.5 150.3 131.7 
⑧ 106.7 102 96.4 70.99 68.21 83.87 60.38 70.82 73.95 87.17 76.39 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 106.7 102 96.4 70.99 68.21 83.87 60.38 70.82 73.95 87.17 76.39 
2) 0 0 0.3 5.4 29.2 0 27.1 1 11.4 18.1 0 
3) 106.7 102 96.1 65.59 39.01 83.87 33.28 69.82 62.55 69.07 76.39 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 182.3 174.3 164.3 112.1 66.68 143.4 56.89 119.3 106.9 118.1 130.6 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 204.6 195.6 184.4 125.8 74.84 160.9 63.84 133.9 120 132.5 146.5 
9) 6.821 6.521 6.145 4.195 2.495 5.363 2.128 4.465 4 4.417 4.885 
10) 2046 1956 1844 1258 748.4 1609 638.4 1339 1200 1325 1465 
11) 68.21 65.21 61.45 41.95 24.95 53.63 21.28 44.65 40 44.17 48.85 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 26.6 27.5 26.5 27.1 24.9 25 27.6 26.7 24.4 25.1 25.3 
② 87 54 86 83 66 81 84 74 60 56 81 
③ 147.4 160.2 145 132 157.6 132.3 123.4 137.4 116.5 132.5 118 
④ 26.7  2.3  12.1  18.5  0.0  58.8  33.4  26.3  45.8  76.8  48.9  
⑤ 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 
⑥ 3.74 5.3 4.03 4.23 4.56 3.82 3.8 4.32 4.13 4.51 3.81 
⑦ 112.2 159 120.9 126.9 136.8 114.6 114 129.6 123.9 135.3 114.3 
⑧ 65.08 92.22 70.12 73.6 79.34 66.47 66.12 75.17 71.86 78.47 66.29 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 65.08 92.22 70.12 73.6 79.34 66.47 66.12 75.17 71.86 78.47 66.29 
2) 6 0 0 1.1 0 25.3 10 5.8 17.5 37.4 19.3 
3) 59.08 92.22 70.12 72.5 79.34 41.17 56.12 69.37 54.36 41.07 46.99 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 101 157.6 119.9 123.9 135.6 70.37 95.93 118.6 92.93 70.21 80.33 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 113.3 176.9 134.5 139.1 152.2 78.98 107.7 133.1 104.3 78.8 90.16 
9) 3.778 5.898 4.484 4.637 5.074 2.633 3.589 4.436 3.476 2.627 3.005 
10) 1133 1769 1345 1391 1522 789.8 1077 1331 1043 788 901.6 
11) 37.78 58.98 44.84 46.37 50.74 26.33 35.89 44.36 34.76 26.27 30.05 
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- Water Demand : May. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 22.4 24.2 22.6 22.7 23.5 22.1 24.2 23 23.1 23.2 21.8 
② 70 67 65 77 69 70 74 71 74 63 51 
③ 125.6 109.6 114.7 47.6 71.8 88.4 135.4 119.8 138.9 90.2 65.2 
④ 63.8  1.5  2.5  16.5  12.2  34.8  2.0  50.3  9.4  12.0  23.8  
⑤ 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 
⑥ 4.77 4.86 4.79 3.64 4.63 3.99 5.08 4.62 4.64 4.76 4.2 
⑦ 147.9 150.7 148.5 112.8 143.5 123.7 157.5 143.2 143.8 147.6 130.2 
⑧ 105 107 105.4 80.12 101.9 87.82 111.8 101.7 102.1 104.8 92.44 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 105 107 105.4 80.12 101.9 87.82 111.8 101.7 102.1 104.8 92.44 
2) 28.3 0 0 0 0 10.9 0 20.2 0 0 4.3 
3) 76.69 107 105.4 80.12 101.9 76.92 111.8 81.49 102.1 104.8 88.14 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 131.1 182.9 180.2 137 174.2 131.5 191.1 139.3 174.6 179.1 150.7 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 147.1 205.2 202.3 153.7 195.5 147.6 214.5 156.3 195.9 201 169.1 
9) 4.746 6.62 6.525 4.958 6.307 4.76 6.92 5.043 6.32 6.484 5.455 
10) 1471 2052 2023 1537 1955 1476 2145 1563 1959 2010 1691 
11) 47.46 66.2 65.25 49.58 63.07 47.6 69.2 50.43 63.2 64.84 54.55 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 22.3 25.7 24.8 22.7 23.7 24.6 23.9 23.6 24.9 23.7 25.4 
② 57 47 50 58 45 43 61 70 56 53 45 
③ 124.1 86.7 144.9 140.5 132.9 178.8 273 98.5 141.4 154.3 160 
④ 13.1  10.2  7.0  10.4  4.3  4.0  60.6  7.8  28.7  3.8  5.0  
⑤ 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 
⑥ 4.65 5.01 5.32 4.85 5.36 6 5.47 4.49 4.99 5.27 5.96 
⑦ 144.2 155.3 164.9 150.4 166.2 186 169.6 139.2 154.7 163.4 184.8 
⑧ 102.3 110.3 117.1 106.7 118 132.1 120.4 98.82 109.8 116 131.2 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 102.3 110.3 117.1 106.7 118 132.1 120.4 98.82 109.8 116 131.2 
2) 0 0 0 0 0 0 26.4 0 7.2 0 0 
3) 102.3 110.3 117.1 106.7 118 132.1 93.99 98.82 102.6 116 131.2 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 175 188.5 200.2 182.5 201.7 225.7 160.7 168.9 175.4 198.3 224.2 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 196.4 211.6 224.6 204.8 226.3 253.4 180.3 189.6 196.9 222.5 251.7 
9) 6.334 6.824 7.247 6.606 7.301 8.173 5.817 6.116 6.352 7.179 8.118 
10) 1964 2116 2246 2048 2263 2534 1803 1896 1969 2225 2517 
11) 63.34 68.24 72.47 66.06 73.01 81.73 58.17 61.16 63.52 71.79 81.18 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 25.1 23.8 25 24.5 22.4 24.1 23.7 23.4 24.2 23.7 23.9 
② 44 47 55 69 72 52 75 83 81 48 68 
③ 124.6 185.5 190 162.4 138.2 127.7 136.8 148.2 160.5 139.9 152.3 
④ 0.8  0.0  13.9  12.2  5.3  0.8  0.7  8.6  10.2  7.9  11.8  
⑤ 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 
⑥ 5.7 6.01 4.56 3.65 3.49 4.23 3.52 3.21 3.59 4.37 3.97 
⑦ 176.7 186.3 141.4 113.2 108.2 131.1 109.1 99.51 111.3 135.5 123.1 
⑧ 125.5 132.3 100.4 80.34 76.81 93.1 77.48 70.65 79.02 96.18 87.38 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 125.5 132.3 100.4 80.34 76.81 93.1 77.48 70.65 79.02 96.18 87.38 
2) 0 0 0 0 0 0 0 0 0 0 0 
3) 125.5 132.3 100.4 80.34 76.81 93.1 77.48 70.65 79.02 96.18 87.38 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 214.5 226.1 171.6 137.3 131.3 159.1 132.4 120.8 135.1 164.4 149.4 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 240.7 253.8 192.6 154.1 147.4 178.6 148.6 135.5 151.6 184.5 167.6 
9) 7.764 8.187 6.211 4.972 4.754 5.762 4.795 4.372 4.89 5.953 5.408 
10) 2407 2538 1926 1541 1474 1786 1486 1355 1516 1845 1676 
11) 77.64 81.87 62.11 49.72 47.54 57.62 47.95 43.72 48.9 59.53 54.08 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 23.3 24.4 23.8 24.3 24.3 24.5 24.6 24.4 23.3 22.7 23.4 
② 83 51 77 73 54 70 66 54 48 45 66 
③ 119.8 211.2 119.1 138.7 135 115.8 114.9 120.8 139.2 123.2 100.7 
④ 21.1  0.0  0.8  4.2  0.0  33.0  21.8  2.5  10.8  12.2  29.5  
⑤ 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 
⑥ 3.17 4.97 3.37 3.63 4.12 3.59 3.08 3.94 4.18 3.9 3.43 
⑦ 98.27 154.1 104.5 112.5 127.7 111.3 95.48 122.1 129.6 120.9 106.3 
⑧ 69.77 109.4 74.17 79.9 90.68 79.02 67.79 86.72 92 85.84 75.49 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 69.77 109.4 74.17 79.9 90.68 79.02 67.79 86.72 92 85.84 75.49 
2) 2.7 0 0 0 0 9.8 3.1 0 0 0 7.7 
3) 67.07 109.4 74.17 79.9 90.68 69.22 64.69 86.72 92 85.84 67.79 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 114.7 187 126.8 136.6 155 118.3 110.6 148.2 157.3 146.7 115.9 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 128.7 209.9 142.3 153.3 174 132.8 124.1 166.4 176.5 164.7 130.1 
9) 4.151 6.77 4.59 4.945 5.612 4.284 4.004 5.367 5.694 5.312 4.196 
10) 1287 2099 1423 1533 1740 1328 1241 1664 1765 1647 1301 
11) 41.51 67.7 45.9 49.45 56.12 42.84 40.04 53.67 56.94 53.12 41.96 
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- Water Demand : Jun. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 20.8 19.7 20.8 20.6 21.3 20.7 20.9 20.5 21.1 20.4 20.2 
② 71 79 70 67 72 70 74 66 72 66 48 
③ 141.6 92.7 129.5 32 91.4 105.5 128.9 125.5 143.1 88.8 77.8 
④ 6.3  21.6  20.3  25.1  16.0  12.7  8.1  22.1  20.6  10.0  5.6  
⑤ 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 
⑥ 4.21 4.13 4.16 3.99 4.12 3.93 4.48 4.16 4.13 3.98 4.28 
⑦ 126.3 123.9 124.8 119.7 123.6 117.9 134.4 124.8 123.9 119.4 128.4 
⑧ 104.8 102.8 103.6 99.35 102.6 97.86 111.6 103.6 102.8 99.1 106.6 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 104.8 102.8 103.6 99.35 102.6 97.86 111.6 103.6 102.8 99.1 106.6 
2) 0 0 2.2 5.1 0 0 0 3.3 2.4 0 0 
3) 104.8 102.8 101.4 94.25 102.6 97.86 111.6 100.3 100.4 99.1 106.6 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 179.2 175.8 173.3 161.1 175.4 167.3 190.7 171.4 171.7 169.4 182.2 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 201.1 197.3 194.5 180.8 196.8 187.7 214 192.4 192.7 190.1 204.5 
9) 6.704 6.576 6.484 6.027 6.561 6.258 7.134 6.413 6.423 6.338 6.815 
10) 2011 1973 1945 1808 1968 1877 2140 1924 1927 1901 2045 
11) 67.04 65.76 64.84 60.27 65.61 62.58 71.34 64.13 64.23 63.38 68.15 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 21.5 23.2 21.8 20.5 20.6 20.5 21.9 21.4 23.4 21.1 22.4 
② 50 48 53 51 48 48 49 60 52 51 52 
③ 125.4 99.7 152.7 143.6 140.1 155.9 151.5 87.7 123 127.4 143.8 
④ 6.0  2.8  9.0  5.2  18.7  35.6  19.7  24.9  24.2  10.0  10.2  
⑤ 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 
⑥ 4.8 4.83 4.7 4.82 4.78 4.95 5.12 4.24 4.94 4.71 4.99 
⑦ 144 144.9 141 144.6 143.4 148.5 153.6 127.2 148.2 141.3 149.7 
⑧ 119.5 120.3 117 120 119 123.3 127.5 105.6 123 117.3 124.3 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 119.5 120.3 117 120 119 123.3 127.5 105.6 123 117.3 124.3 
2) 0 0 0 0 1.2 11.4 1.8 4.9 4.5 0 0 
3) 119.5 120.3 117 120 117.8 111.9 125.7 100.7 118.5 117.3 124.3 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 204.3 205.6 200.1 205.2 201.4 191.2 214.9 172.1 202.6 200.5 212.4 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 229.3 230.7 224.5 230.3 226 214.6 241.1 193.1 227.4 225 238.4 
9) 7.643 7.691 7.484 7.675 7.535 7.153 8.038 6.438 7.579 7.5 7.946 
10) 2293 2307 2245 2303 2260 2146 2411 1931 2274 2250 2384 
11) 76.43 76.91 74.84 76.75 75.35 71.53 80.38 64.38 75.79 75 79.46 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 22 22.4 21.4 21.8 23.2 22.2 21.7 23.3 21.8 22.3 22.2 
② 53 50 53 59 59 51 66 79 67 55 65 
③ 139.7 172.6 154.6 145.1 119.3 230.8 134.6 195.4 159.9 142.7 132.8 
④ 45.3  12.1  10.2  27.8  0.0  0.8  8.0  12.1  3.5  14.3  8.1  
⑤ 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 
⑥ 4.83 5.12 3.73 3.53 3.55 4.58 3.18 3.25 3.53 3.45 3.14 
⑦ 144.9 153.6 111.9 105.9 106.5 137.4 95.4 97.5 105.9 103.5 94.2 
⑧ 120.3 127.5 92.88 87.9 88.4 114 79.18 80.93 87.9 85.91 78.19 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 120.3 127.5 92.88 87.9 88.4 114 79.18 80.93 87.9 85.91 78.19 
2) 17.2 0 0 6.7 0 0 0 0 0 0 0 
3) 103.1 127.5 92.88 81.2 88.4 114 79.18 80.93 87.9 85.91 78.19 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 176.2 217.9 158.8 138.8 151.1 194.9 135.4 138.3 150.3 146.8 133.7 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 197.7 244.6 178.2 155.8 169.6 218.8 151.9 155.3 168.6 164.8 150 
9) 6.591 8.153 5.94 5.193 5.653 7.293 5.064 5.175 5.621 5.494 5 
10) 1977 2446 1782 1558 1696 2188 1519 1553 1686 1648 1500 
11) 65.91 81.53 59.4 51.93 56.53 72.93 50.64 51.75 56.21 54.94 50 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 21.6 23.6 22.1 22.7 21.6 22.2 21.9 22.5 21.9 21.1 21.6 
② 71 52 69 61 51 55 60 46 50 49 56 
③ 120.1 157.6 133.6 126.7 133.8 120.6 126.3 113.9 132.2 80.1 86.9 
④ 27.4  0.0  7.3  8.1  1.6  1.6  3.8  0.0  14.4  36.3  5.8  
⑤ 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 
⑥ 2.87 3.99 3.12 3.38 3.57 3.47 3.39 3.66 3.58 2.81 2.95 
⑦ 86.1 119.7 93.6 101.4 107.1 104.1 101.7 109.8 107.4 84.3 88.5 
⑧ 71.46 99.35 77.69 84.16 88.89 86.4 84.41 91.13 89.14 69.97 73.46 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 71.46 99.35 77.69 84.16 88.89 86.4 84.41 91.13 89.14 69.97 73.46 
2) 6.4 0 0 7.2 0 0 0 0 0 11.8 0 
3) 65.06 99.35 77.69 76.96 88.89 86.4 84.41 91.13 89.14 58.17 73.46 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 111.2 169.8 132.8 131.6 152 147.7 144.3 155.8 152.4 99.43 125.6 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 124.8 190.6 149 147.7 170.5 165.8 161.9 174.8 171 111.6 140.9 
9) 4.161 6.354 4.968 4.922 5.685 5.526 5.398 5.828 5.701 3.72 4.697 
10) 1248 1906 1490 1477 1705 1658 1619 1748 1710 1116 1409 
11) 41.61 63.54 49.68 49.22 56.85 55.26 53.98 58.28 57.01 37.2 46.97 
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- Water Demand : Jul. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 20.5 20.8 20.4 20.7 20.9 19.8 21.1 19.2 21.2 20.5 20 
② 66 69 66 67 63 66 67 63 61 55 50 
③ 127.5 135.4 133.5 21.9 89.7 113.8 169.8 127.5 149.6 123.6 247.3 
④ 10.4  7.6  30.0  28.7  1.0  8.1  8.6  15.0  43.9  14.0  32.2  
⑤ 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 
⑥ 4.32 4.27 4.37 3.44 4.31 4.36 4.34 4.11 4.4 4.3 5.33 
⑦ 133.9 132.4 135.5 106.6 133.6 135.2 134.5 127.4 136.4 133.3 165.2 
⑧ 129.9 128.4 131.4 103.4 129.6 131.1 130.5 123.6 132.3 129.3 160.3 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 129.9 128.4 131.4 103.4 129.6 131.1 130.5 123.6 132.3 129.3 160.3 
2) 0 0 8 7.2 0 0 0 0 16.3 0 9.3 
3) 129.9 128.4 123.4 96.24 129.6 131.1 130.5 123.6 116 129.3 151 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 222.1 219.5 211 164.5 221.5 224.1 223.1 211.3 198.3 221 258.1 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 249.2 246.3 236.8 184.6 248.6 251.5 250.4 237.1 222.6 248.1 289.6 
9) 8.039 7.946 7.637 5.956 8.021 8.114 8.077 7.649 7.179 8.002 9.343 
10) 2492 2463 2368 1846 2486 2515 2504 2371 2226 2481 2896 
11) 80.39 79.46 76.37 59.56 80.21 81.14 80.77 76.49 71.79 80.02 93.43 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 20.7 22.9 22.4 20.9 20.7 20.8 21.7 21.2 21.7 21.6 21.9 
② 56 48 45 45 44 41 47 50 44 50 50 
③ 123 88.4 187.6 155.7 168.1 180.8 167.9 87.1 162.2 143.1 186.5 
④ 30.5  41.4  0.0  4.6  2.0  0.0  16.8  43.7  5.0  15.8  15.8  
⑤ 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 
⑥ 4.33 4.51 5.31 4.99 4.97 5.54 5.09 4.42 5.25 4.77 5.22 
⑦ 134.2 139.8 164.6 154.7 154.1 171.7 157.8 137 162.8 147.9 161.8 
⑧ 130.2 135.6 159.7 150 149.4 166.6 153.1 132.9 157.9 143.4 157 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 130.2 135.6 159.7 150 149.4 166.6 153.1 132.9 157.9 143.4 157 
2) 8.3 14.8 0 0 0 0 0.1 16.2 0 0 0 
3) 121.9 120.8 159.7 150 149.4 166.6 153 116.7 157.9 143.4 157 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 208.4 206.5 272.9 256.5 255.5 284.8 261.5 199.5 269.9 245.2 268.3 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 233.9 231.8 306.3 287.9 286.7 319.6 293.4 223.9 302.9 275.2 301.1 
9) 7.544 7.477 9.882 9.286 9.249 10.31 9.466 7.223 9.77 8.877 9.714 
10) 2339 2318 3063 2879 2867 3196 2934 2239 3029 2752 3011 
11) 75.44 74.77 98.82 92.86 92.49 103.1 94.66 72.23 97.7 88.77 97.14 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 22.6 22.3 22.5 20.4 21.1 22 21.7 21.7 21.6 23.2 21.2 
② 52 50 48 54 62 50 60 70 60 45 60 
③ 167.7 217.7 187 151.3 173.6 185.5 176.3 153.4 168.5 132.7 183.4 
④ 4.6  5.6  7.1  36.5  50.5  6.7  25.5  17.5  28.7  14.7  31.9  
⑤ 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 
⑥ 5.01 5.31 4.29 5.03 3.36 4.21 3.46 3.2 3.65 3.99 3.67 
⑦ 155.3 164.6 133 155.9 104.2 130.5 107.3 99.2 113.2 123.7 113.8 
⑧ 150.7 159.7 129 151.3 101 126.6 104 96.22 109.8 120 110.4 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 150.7 159.7 129 151.3 101 126.6 104 96.22 109.8 120 110.4 
2) 0 0 0 11.9 20.3 0 0 0 0 0 0 
3) 150.7 159.7 129 139.4 80.74 126.6 104 96.22 109.8 120 110.4 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 257.5 272.9 220.5 238.2 138 216.4 177.8 164.5 187.6 205.1 188.6 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 289 306.3 247.5 267.3 154.9 242.9 199.6 184.6 210.6 230.2 211.7 
9) 9.323 9.882 7.984 8.624 4.997 7.835 6.439 5.955 6.793 7.425 6.83 
10) 2890 3063 2475 2673 1549 2429 1996 1846 2106 2302 2117 
11) 93.23 98.82 79.84 86.24 49.97 78.35 64.39 59.55 67.93 74.25 68.3 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 21.3 22.3 22.3 21.5 21.9 21.1 22.3 20.4 20.8 20.4 21.6 
② 60 53 59 58 48 58 60 50 44 51 51 
③ 113.9 161.4 146 136.1 151.3 137.4 160.4 123 127.6 110.9 111.3 
④ 32.7  21.3  0.0  28.6  4.7  10.7  30.3  14.4  0.0  12.0  25.2  
⑤ 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 
⑥ 3.12 3.86 3.55 3.34 3.83 3.33 4.36 3.36 3.58 3.38 3.27 
⑦ 96.72 119.7 110.1 103.5 118.7 103.2 135.2 104.2 111 104.8 101.4 
⑧ 93.82 116.1 106.7 100.4 115.2 100.1 131.1 101 107.7 101.6 98.33 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 93.82 116.1 106.7 100.4 115.2 100.1 131.1 101 107.7 101.6 98.33 
2) 6.4 0 0 7.2 0 0 0 0 0 0 5.1 
3) 87.42 116.1 106.7 93.23 115.2 100.1 131.1 101 107.7 101.6 93.23 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 149.4 198.4 182.5 159.4 196.9 171.2 224.1 172.7 184 173.7 159.4 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 167.7 222.7 204.8 178.9 221 192.1 251.5 193.8 206.5 195 178.9 
9) 5.41 7.183 6.606 5.77 7.127 6.197 8.114 6.253 6.662 6.29 5.77 
10) 1677 2227 2048 1789 2210 1921 2515 1938 2065 1950 1789 
11) 54.1 71.83 66.06 57.7 71.27 61.97 81.14 62.53 66.62 62.9 57.7 
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- Water Demand : Aug. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 22.5 21.8 22.1 23.1 22.3 21 22.6 23.5 23.1 21.9 22.6 
② 59 59 60 56 58 59 59 58 54 54 39 
③ 146.4 154.1 160.2 2.6 133.2 137.3 188.4 138.6 174.7 130.5 123.7 
④ 0.0  15.0  8.1  4.6  4.6  0.0  5.6  0.0  0.5  10.0  0.0  
⑤ 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 
⑥ 5.26 4.95 5.03 3.95 4.69 4.77 4.98 5.25 5.42 4.77 5.21 
⑦ 163.1 153.5 155.9 122.5 145.4 147.9 154.4 162.8 168 147.9 161.5 
⑧ 141.9 133.5 135.7 106.5 126.5 128.6 134.3 141.6 146.2 128.6 140.5 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 141.9 133.5 135.7 106.5 126.5 128.6 134.3 141.6 146.2 128.6 140.5 
2) 0 0 0 0 0 0 0 0 0 0 0 
3) 141.9 133.5 135.7 106.5 126.5 128.6 134.3 141.6 146.2 128.6 140.5 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 242.5 228.2 231.9 182.1 216.2 219.9 229.6 242 249.9 219.9 240.2 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 272.2 256.1 260.3 204.4 242.7 246.8 257.7 271.6 280.4 246.8 269.6 
9) 8.78 8.262 8.396 6.593 7.828 7.962 8.312 8.763 9.047 7.962 8.696 
10) 2722 2561 2603 2044 2427 2468 2577 2716 2804 2468 2696 
11) 87.8 82.62 83.96 65.93 78.28 79.62 83.12 87.63 90.47 79.62 86.96 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 22.4 22.4 22.4 22.9 22.5 24.1 22.7 23.5 22.8 22.7 22.4 
② 41 46 40 43 31 42 42 41 44 42 44 
③ 172.3 101.8 201 231.2 158.2 255.4 225.9 113.9 189.6 177.9 185.2 
④ 6.2  0.0  4.4  9.0  0.0  53.0  13.8  1.0  7.2  7.2  16.1  
⑤ 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 
⑥ 5.58 4.59 5.96 5.87 5.91 6.43 6 5.11 5.68 5.63 5.39 
⑦ 173 142.3 184.8 182 183.2 199.3 186 158.4 176.1 174.5 167.1 
⑧ 150.5 123.8 160.7 158.3 159.4 173.4 161.8 137.8 153.2 151.8 145.4 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 150.5 123.8 160.7 158.3 159.4 173.4 161.8 137.8 153.2 151.8 145.4 
2) 0 0 0 0 0 21.8 0 0 0 0 0 
3) 150.5 123.8 160.7 158.3 159.4 151.6 161.8 137.8 153.2 151.8 145.4 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 257.3 211.6 274.8 270.6 272.5 259.2 276.6 235.6 261.9 259.6 248.5 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 288.7 237.5 308.4 303.7 305.8 290.9 310.5 264.4 293.9 291.3 278.9 
9) 9.314 7.661 9.948 9.798 9.864 9.383 10.01 8.529 9.481 9.397 8.997 
10) 2887 2375 3084 3037 3058 2909 3105 2644 2939 2913 2789 
11) 93.14 76.61 99.48 97.98 98.64 93.83 100.1 85.29 94.81 93.97 89.97 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 23.1 23.5 25.5 23 23.3 23.4 23.3 23.1 23.6 25 22.6 
② 44 45 43 42 42 50 51 57 48 45 45 
③ 195.3 258.3 254.5 183 205.4 220.1 197.9 231.8 136.3 194 182.4 
④ 11.9  3.0  0.0  4.2  2.4  12.3  0.0  5.5  36.7  2.2  0.2  
⑤ 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 
⑥ 5.66 6.15 5.92 8.32 5.31 4.93 4.73 4.77 4.53 5.17 4.84 
⑦ 175.5 190.7 183.5 257.9 164.6 152.8 146.6 147.9 140.4 160.3 150 
⑧ 152.7 165.9 159.7 224.4 143.2 133 127.6 128.6 122.2 139.4 130.5 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 152.7 165.9 159.7 224.4 143.2 133 127.6 128.6 122.2 139.4 130.5 
2) 0 0 0 0 0 0 0 0 12 0 0 
3) 152.7 165.9 159.7 224.4 143.2 133 127.6 128.6 110.2 139.4 130.5 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 260.9 283.5 272.9 383.6 244.8 227.3 218.1 219.9 188.3 238.4 223.1 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 292.9 318.2 306.3 430.5 274.8 255.1 244.7 246.8 211.4 267.5 250.4 
9) 9.447 10.27 9.881 13.89 8.863 8.229 7.895 7.962 6.818 8.629 8.079 
10) 2929 3182 3063 4305 2748 2551 2447 2468 2114 2675 2504 
11) 94.47 102.7 98.81 138.9 88.63 82.29 78.95 79.62 68.18 86.29 80.79 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 23.9 25.1 24.2 23.4 23.5 23.1 22.1 21.7 23.7 22.6 23.4 
② 45 36 44 44 42 44 49 45 40 37 43 
③ 181.2 166.4 172.5 173.7 153.2 180.4 174.7 152.9 163.6 127.4 151 
④ 12.8  0.0  0.0  2.5  0.5  2.4  27.0  6.9  0.0  5.7  0.0  
⑤ 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 
⑥ 4.94 5.28 4.87 4.84 4.66 4.85 6.34 4.33 4.85 4.31 4.61 
⑦ 153.1 163.7 151 150 144.5 150.4 196.5 134.2 150.4 133.6 142.9 
⑧ 133.2 142.4 131.3 130.5 125.7 130.8 171 116.8 130.8 116.2 124.3 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 133.2 142.4 131.3 130.5 125.7 130.8 171 116.8 130.8 116.2 124.3 
2) 0 0 0 0 0 0 6.2 0 0 0 0 
3) 133.2 142.4 131.3 130.5 125.7 130.8 164.8 116.8 130.8 116.2 124.3 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 227.7 243.4 224.5 223.1 214.8 223.6 281.7 199.6 223.6 198.7 212.5 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 255.6 273.2 252 250.4 241.1 251 316.2 224 251 223 238.5 
9) 8.245 8.813 8.129 8.079 7.778 8.095 10.2 7.227 8.095 7.194 7.695 
10) 2556 2732 2520 2504 2411 2510 3162 2240 2510 2230 2385 
11) 82.45 88.13 81.29 80.79 77.78 80.95 102 72.27 80.95 71.94 76.95 
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- Water Demand : Sep. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 24.9 25.8 25.9 24.5 25.2 25.4 26.3 25.8 26.1 26.2 24.9 
② 54 52 54 54 60 54 54 50 53 53 35 
③ 197.1 176.8 173.3 5.9 170.2 200.4 232.2 184.5 187.7 136.7 137.1 
④ 0.0  2.0  0.0  4.3  0.0  1.8  20.3  0.0  2.0  4.0  11.0  
⑤ 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 
⑥ 5.82 5.81 5.75 3.87 5.47 5.69 6.13 5.78 5.79 5.36 5.5 
⑦ 174.6 174.3 172.5 116.1 164.1 170.7 183.9 173.4 173.7 160.8 165 
⑧ 137.9 137.7 136.3 91.72 129.6 134.9 145.3 137 137.2 127 130.4 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 137.9 137.7 136.3 91.72 129.6 134.9 145.3 137 137.2 127 130.4 
2) 5.82 5.81 5.75 3.87 5.47 5.69 6.13 5.78 5.79 5.36 5.5 
3) 132.1 131.9 130.5 87.85 124.2 129.2 139.2 131.2 131.4 121.7 124.9 
4) 0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 225.8 225.4 223.1 150.2 212.3 220.8 237.9 224.3 224.7 208 213.4 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 253.5 253 250.4 168.5 238.2 247.8 267 251.7 252.2 233.4 239.5 
9) 8.449 8.434 8.347 5.618 7.941 8.26 8.899 8.391 8.405 7.781 7.984 
10) 2535 2530 2504 1685 2382 2478 2670 2517 2522 2334 2395 
11) 84.49 84.34 83.47 56.18 79.41 82.6 88.99 83.91 84.05 77.81 79.84 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 24.1 26.3 26.1 26.5 25 26.9 25.8 25.2 24.7 26 26.5 
② 40 29 32 34 35 35 37 36 39 31 32 
③ 211.6 118.7 248.7 239.8 246.8 292.6 283.1 187.3 203.2 182.3 234.3 
④ 15.4  0.0  0.0  0.0  2.1  55.1  6.2  10.4  8.6  4.8  0.0  
⑤ 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 
⑥ 6.1 5.58 7.17 6.87 6.73 7.67 7.36 6.13 5.99 6.3 7.12 
⑦ 183 167.4 215.1 206.1 201.9 230.1 220.8 183.9 179.7 189 213.6 
⑧ 144.6 132.2 169.9 162.8 159.5 181.8 174.4 145.3 142 149.3 168.7 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 144.6 132.2 169.9 162.8 159.5 181.8 174.4 145.3 142 149.3 168.7 
2) 6.1 5.58 7.17 6.87 6.73 7.67 7.36 6.13 5.99 6.3 7.12 
3) 138.5 126.7 162.8 155.9 152.8 174.1 167.1 139.2 136 143 161.6 
4) 0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 236.7 216.5 278.2 266.6 261.1 297.6 285.6 237.9 232.4 244.5 276.3 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 265.7 243 312.3 299.2 293.1 334 320.5 267 260.9 274.4 310.1 
9) 8.855 8.1 10.41 9.973 9.77 11.13 10.68 8.899 8.696 9.146 10.34 
10) 2657 2430 3123 2992 2931 3340 3205 2670 2609 2744 3101 
11) 88.55 81 104.1 99.73 97.7 111.3 106.8 88.99 86.96 91.46 103.4 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 26.4 26.7 27 26.8 26.1 26.7 25.5 27 25.9 27 26.4 
② 36 37 34 36 53 36 42 39 38 40 40 
③ 250.2 281.5 274.5 362.8 248.6 269.9 226.2 222.5 196.1 261.4 228.4 
④ 0.0  5.7  0.0  22.0  7.7  0.5  15.5  0.0  20.0  3.4  2.3  
⑤ 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 
⑥ 6.91 7.43 7.34 8.12 5.8 7.2 6.23 6.7 6.21 6.96 6.55 
⑦ 207.3 222.9 220.2 243.6 174 216 186.9 201 186.3 208.8 196.5 
⑧ 163.8 176.1 174 192.4 137.5 170.6 147.7 158.8 147.2 165 155.2 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 163.8 176.1 174 192.4 137.5 170.6 147.7 158.8 147.2 165 155.2 
2) 6.91 7.43 7.34 8.32 5.8 7.2 6.23 6.7 6.21 6.96 6.55 
3) 156.9 168.7 166.6 184.1 131.7 163.4 141.4 152.1 141 158 148.7 
4) 0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 268.1 288.3 284.8 314.7 225.1 279.4 241.7 260 241 270.1 254.2 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 300.9 323.6 319.7 353.2 252.6 313.6 271.3 291.8 270.4 303.1 285.3 
9) 10.03 10.79 10.66 11.77 8.42 10.45 9.044 9.726 9.015 10.1 9.509 
10) 3009 3236 3197 3532 2526 3136 2713 2918 2704 3031 2853 
11) 100.3 107.9 106.6 117.7 84.2 104.5 90.44 97.26 90.15 101 95.09 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 26.2 26.8 25.5 26.6 26.3 26.8 25.4 25.7 26.9 26.5 25.3 
② 41 37 43 38 35 36 37 35 35 32 38 
③ 224.6 206.4 227.6 219.1 181.5 217.1 221.9 202.6 183.3 156.6 162.5 
④ 9.9  21.0  0.0  2.5  7.0  0.0  1.2  7.5  0.0  34.5  1.8  
⑤ 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 
⑥ 6.34 6.38 6.2 6.52 6.02 6.45 6.9 6.22 6.14 5.66 5.68 
⑦ 190.2 191.4 186 195.6 180.6 193.5 207 186.6 184.2 169.8 170.4 
⑧ 150.3 151.2 146.9 154.5 142.7 152.9 163.5 147.4 145.5 134.1 134.6 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 150.3 151.2 146.9 154.5 142.7 152.9 163.5 147.4 145.5 134.1 134.6 
2) 6.34 6.38 6.2 6.52 6.02 6.45 6.34 6.22 6.14 5.66 5.68 
3) 143.9 144.8 140.7 148 136.7 146.4 157.2 141.2 139.4 128.5 128.9 
4) 0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 246 247.6 240.6 253 233.6 250.3 268.7 241.4 238.3 197.7 198.4 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 276.1 277.9 270 283.9 262.2 280.9 301.6 270.9 267.4 221.8 222.6 
9) 9.204 9.262 9 9.465 8.739 9.363 10.05 9.029 8.913 7.395 7.421 
10) 2761 2779 2700 2839 2622 2809 3016 2709 2674 2218 2226 
11) 92.04 92.62 90 94.65 87.39 93.63 100.5 90.29 89.13 73.95 74.21 
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- Water Demand : Oct. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 27.3 27.8 28.5 27.3 26.1 27.3 28.9 28.5 28.8 27.1 25.7 
② 53 49 52 62 58 53 49 51 59 50 39 
③ 221.9  242.2  232.2  221.1  126.4  198.3  267.5  181.4  218.6  153.2  246.0  
④ 0.0  0.8  3.6  11.2  63.5  47.8  0.0  8.9  1.3  21.0  13.4  
⑤ 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 
⑥ 6.17 6.46 6.3 5.75 4.88 5.65 6.94 5.81 5.96 5.23 6.25 
⑦ 191.3 200.3 195.3 178.3 151.3 175.2 215.1 180.1 184.8 162.1 193.8 
⑧ 132 138.2 134.8 123 104.4 120.9 148.4 124.3 127.5 111.9 133.7 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 132 138.2 134.8 123 104.4 120.9 148.4 124.3 127.5 111.9 133.7 
2) 6.17 6.46 6.3 5.75 4.88 5.65 6.94 5.81 5.96 5.23 6.25 
3) 125.8 131.7 128.5 117.2 99.5 115.2 141.5 118.5 121.5 106.6 127.4 
4) 0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 215.1 225.2 219.6 200.4 170.1 196.9 241.9 202.5 207.7 182.3 217.8 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 241.4 252.7 246.4 224.9 190.9 221 271.5 227.3 233.1 204.6 244.5 
9) 7.786 8.152 7.95 7.256 6.158 7.13 8.758 7.332 7.521 6.6 7.887 
10) 2414 2527 2464 2249 1909 2210 2715 2273 2331 2046 2445 
11) 77.86 81.52 79.5 72.56 61.58 71.3 87.58 73.32 75.21 66 78.87 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 26.2 27 28.4 28 27.2 26.8 27.6 27.1 28.3 27.5 29.5 
② 46 37 32 35 47 39 44 37 32 35 31 
③ 203.1  147.4  264.0  246.8  263.6  318.8  243.8  236.2  231.5  249.5  242.9  
④ 44.8  0.8  0.0  45.3  107.4  30.0  31.9  12.2  0.0  1.2  0.0  
⑤ 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 
⑥ 5.62 5.52 7.45 6.9 6.25 7.38 6.29 6.57 7.02 7.02 7.5 
⑦ 174.2 171.1 231 213.9 193.8 228.8 195 203.7 217.6 217.6 232.5 
⑧ 120.2 118.1 159.4 147.6 133.7 157.9 134.5 140.5 150.2 150.2 160.4 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 120.2 118.1 159.4 147.6 133.7 157.9 134.5 140.5 150.2 150.2 160.4 
2) 5.62 5.52 7.45 6.9 6.25 7.38 6.29 6.57 7.02 7.02 7.5 
3) 114.6 112.6 151.9 140.7 127.4 150.5 128.3 134 143.1 143.1 152.9 
4) 0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 195.9 192.4 259.7 240.5 217.8 257.2 219.2 229 244.7 244.7 261.4 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 219.8 215.9 291.4 269.9 244.5 288.7 246.1 257 274.6 274.6 293.4 
9) 7.092 6.966 9.401 8.707 7.887 9.313 7.937 8.291 8.858 8.858 9.464 
10) 2198 2159 2914 2699 2445 2887 2461 2570 2746 2746 2934 
11) 70.92 69.66 94.01 87.07 78.87 93.13 79.37 82.91 88.58 88.58 94.64 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 29.2 27 31.1 28.7 27.5 29.4 26.6 28.3 28.4 29.1 28.6 
② 42 45 29 33 55 43 43 40 37 47 46 
③ 312.9  331.5  221.7  259.7  296.4  293.9  305.6  296.9  274.5  282.8  242.9  
④ 3.8  18.2  0.0  5.5  14.0  0.3  10.1  4.3  0.9  6.5  0.0  
⑤ 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 
⑥ 7.57 6.9 8.29 8.24 6.77 8.01 7.4 8.01 8.07 7.7 7.35 
⑦ 234.7 213.9 257 255.4 209.9 248.3 229.4 248.3 250.2 238.7 227.9 
⑧ 161.9 147.6 177.3 176.3 144.8 171.3 158.3 171.3 172.6 164.7 157.2 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 161.9 147.6 177.3 176.3 144.8 171.3 158.3 171.3 172.6 164.7 157.2 
2) 7.57 6.9 8.29 8.12 6.77 8.01 7.4 8.01 8.07 7.7 7.35 
3) 154.4 140.7 169 168.1 138 163.3 150.9 163.3 164.5 157 149.9 
4) 0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 263.9 240.5 288.9 287.4 236 279.2 257.9 279.2 281.3 268.4 256.2 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 296.1 269.9 324.3 322.6 264.8 313.3 289.5 313.3 315.7 301.2 287.5 
9) 9.553 8.707 10.46 10.41 8.543 10.11 9.338 10.11 10.18 9.717 9.275 
10) 2961 2699 3243 3226 2648 3133 2895 3133 3157 3012 2875 
11) 95.53 87.07 104.6 104.1 85.43 101.1 93.38 101.1 101.8 97.17 92.75 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 28.3 29.3 29.3 28.1 29 28 29 28 29.1 26.5 26.9 
② 56 41 41 39 38 40 39 43 38 47 37 
③ 252.5  252.0  249.7  236.2  257.6  256.6  206.4  182.8  226.9  202.0  209.9  
④ 15.9  0.0  0.0  7.0  0.3  1.7  0.0  69.1  0.0  57.0  39.7  
⑤ 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 
⑥ 6.58 7.78 7.54 7.4 7.85 7.3 7.1 6.37 7.43 6.61 6.82 
⑦ 204 241.2 233.7 229.4 243.4 226.3 220.1 197.5 230.3 204.9 211.4 
⑧ 140.7 166.4 161.3 158.3 167.9 156.1 151.9 136.3 158.9 141.4 145.9 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 140.7 166.4 161.3 158.3 167.9 156.1 151.9 136.3 158.9 141.4 145.9 
2) 6.58 7.78 7.54 7.4 7.85 7.3 6.9 6.37 7.43 6.61 6.82 
3) 134.2 158.6 153.7 150.9 160.1 148.8 145 129.9 151.5 134.8 139.1 
4) 0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  0.7  
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 229.3 271.2 262.8 257.9 273.6 254.4 247.8 222 259 230.4 237.7 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 257.4 304.3 295 289.5 307.1 285.6 278.1 249.2 290.7 258.6 266.8 
9) 8.303 9.818 9.515 9.338 9.906 9.212 8.972 8.038 9.376 8.341 8.606 
10) 2574 3043 2950 2895 3071 2856 2781 2492 2907 2586 2668 
11) 83.03 98.18 95.15 93.38 99.06 92.12 89.72 80.38 93.76 83.41 86.06 
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- Water Demand : Nov. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 27.9 27.5 27.9 29.3 28.1 30 28.8 28.8 29 30.3 29.8 
② 55 58 48 52 61 55 55 59 62 47 41 
③ 202.9 227.3 191.2 192.4 165.9 153 202.4 213.9 231.5 129.8 215.2 
④ 54.4  22.4  138.7  44.2  50.8  1.3  64.5  13.5  65.3  4.3  34.4  
⑤ 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 
⑥ 5.24 5.43 5.37 5.58 4.96 5.36 5.33 5.57 5.56 5.18 6.23 
⑦ 157.2 162.9 161.1 167.4 148.8 160.8 159.9 167.1 166.8 155.4 186.9 
⑧ 95.89 99.37 98.27 102.1 90.77 98.09 97.54 101.9 101.7 94.79 114 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 95.89 99.37 98.27 102.1 90.77 98.09 97.54 101.9 101.7 94.79 114 
2) 22.6 3.4 87 16.5 20.5 0 28.7 0 29.2 0 10.6 
3) 73.29 95.97 11.27 85.61 70.27 98.09 68.84 101.9 72.55 94.79 103.4 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 125.3 164 19.27 146.3 120.1 167.7 117.7 174.2 124 162 176.8 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 140.6 184.1 21.62 164.3 134.8 188.2 132.1 195.6 139.2 181.9 198.4 
9) 4.687 6.137 0.721 5.475 4.494 6.273 4.402 6.519 4.639 6.062 6.613 
10) 1406 1841 216.2 1643 1348 1882 1321 1956 1392 1819 1984 
11) 46.87 61.37 7.208 54.75 44.94 62.73 44.02 65.19 46.39 60.62 66.13 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 27.4 30.3 28.3 27.8 27.9 29.9 26.7 28.9 28.4 28.4 30.3 
② 45 36 49 46 50 38 45 37 45 50 47 
③ 295.6 160.2 251.4 221.8 233.6 303.5 242.4 229.3 258.2 237.5 250.6 
④ 16.9  20.8  51.8  90.6  68.3  27.4  83.4  96.4  42.5  102.8  32.9  
⑤ 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 
⑥ 6.55 5.82 5.8 6.93 5.38 7.44 7.46 7.16 6.12 7.4 7.04 
⑦ 196.5 174.6 174 207.9 161.4 223.2 223.8 214.8 183.6 222 211.2 
⑧ 119.9 106.5 106.1 126.8 98.45 136.2 136.5 131 112 135.4 128.8 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 119.9 106.5 106.1 126.8 98.45 136.2 136.5 131 112 135.4 128.8 
2) 0.1 2.5 21.1 48.5 31 6.4 42.7 53.1 15.5 58.2 9.7 
3) 119.8 104 85.04 78.32 67.45 129.8 93.82 77.93 96.5 77.22 119.1 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 204.7 177.8 145.4 133.9 115.3 221.8 160.4 133.2 165 132 203.6 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 229.8 199.5 163.2 150.3 129.4 248.9 180 149.5 185.1 148.1 228.6 
9) 7.659 6.651 5.438 5.009 4.314 8.298 6 4.984 6.171 4.938 7.619 
10) 2298 1995 1632 1503 1294 2489 1800 1495 1851 1481 2286 
11) 76.59 66.51 54.38 50.09 43.14 82.98 60 49.84 61.71 49.38 76.19 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 28.9 29.7 30.3 31.2 30 30.3 29.3 28.6 31 28.4 30.1 
② 51 37 48 43 48 58 50 69 56 48 58 
③ 286.3 240.3 276.4 248.5 217.7 247.1 213.6 167 240 266.6 244.7 
④ 73.5  46.2  34.5  72.4  50.7  72.2  39.7  164.0  14.1  9.2  12.5  
⑤ 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 
⑥ 6.5 7.73 6.78 7.1 6.83 7.81 6.93 5.38 7.44 7.46 7.16 
⑦ 195 231.9 203.4 213 204.9 234.3 207.9 161.4 223.2 223.8 214.8 
⑧ 119 141.5 124.1 129.9 125 142.9 126.8 98.45 136.2 136.5 131 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 119 141.5 124.1 129.9 125 142.9 126.8 98.45 136.2 136.5 131 
2) 34.8 17.7 10.7 33.9 20.4 33.8 13.8 107.2 0 0 0 
3) 84.15 123.8 113.4 96.03 104.6 109.1 113 0 136.2 136.5 131 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 143.8 211.6 193.8 164.2 178.8 186.5 193.2 0 232.7 233.4 224 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 161.4 237.4 217.5 184.2 200.7 209.4 216.8 0 261.2 261.9 251.4 
9) 5.381 7.914 7.25 6.141 6.689 6.978 7.228 0 8.707 8.73 8.379 
10) 1614 2374 2175 1842 2007 2094 2168 0 2612 2619 2514 
11) 53.81 79.14 72.5 61.41 66.89 69.78 72.28 0 87.07 87.3 83.79 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 29.4 30.9 29.3 29.6 30.3 28.9 30.1 29 28.9 29.5 27 
② 63 50 46 58 42 49 45 47 41 46 41 
③ 174.1 211.6 211.8 191.1 237.3 201 193.8 198.9 239.8 204.6 193.2 
④ 41.9  64.3  66.8  145.2  14.1  65.6  31.5  45.4  7.3  26.3  3.6  
⑤ 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 
⑥ 6.12 7.4 7.04 6.5 7.73 6.78 7.1 6.83 7.81 7.49 6.53 
⑦ 183.6 222 211.2 195 231.9 203.4 213 204.9 234.3 224.7 195.9 
⑧ 112 135.4 128.8 119 141.5 124.1 129.9 125 142.9 137.1 119.5 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 112 135.4 128.8 119 141.5 124.1 129.9 125 142.9 137.1 119.5 
2) 15.1 28.6 30.1 92.2 0 29.4 8.9 17.2 0 5.8 0 
3) 96.9 106.8 98.73 26.75 141.5 94.67 121 107.8 142.9 131.3 119.5 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 165.6 182.6 168.8 45.73 241.8 161.8 206.9 184.3 244.3 224.4 204.3 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 185.9 204.9 189.4 51.32 271.4 181.6 232.2 206.8 274.2 251.8 229.3 
9) 6.197 6.831 6.314 1.711 9.046 6.054 7.74 6.893 9.14 8.395 7.642 
10) 1859 2049 1894 513.2 2714 1816 2322 2068 2742 2518 2293 
11) 61.97 68.31 63.14 17.11 90.46 60.54 77.4 68.93 91.4 83.95 76.42 
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- Water Demand : Dec. 
NO 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
① 28 29.8 27.8 28.7 28 28.4 28.5 27.5 27.9 28.5 28 
② 69 68 72 64 65 69 77 90 67 63 56 
③ 144.9 152 158 159.5 102.5 100.3 128 160.9 183.3 103.3 172.2 
④ 138.9  72.9  151.6  75.7  121.9  257.6  231.1  269.5  47.2  178.3  91.8  
⑤ 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 
⑥ 3.95 4.62 3.81 4.09 3.82 3.52 3.66 3.02 4.26 3.73 4.63 
⑦ 122.5 143.2 118.1 126.8 118.4 109.1 113.5 93.62 132.1 115.6 143.5 
⑧ 90.61 106 87.4 93.82 87.63 80.75 83.96 69.28 97.72 85.57 106.2 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 90.61 106 87.4 93.82 87.63 80.75 83.96 69.28 97.72 85.57 106.2 
2) 87.1 34.3 97.3 36.6 73.5 182.1 160.9 191.6 18.3 118.6 49.4 
3) 3.513 71.68 0 57.22 14.13 0 0 0 79.42 0 56.81 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 6.005 122.5 0 97.82 24.16 0 0 0 135.8 0 97.11 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 6.74 137.5 0 109.8 27.11 0 0 0 152.4 0 109 
9) 0.217 4.436 0 3.542 0.875 0 0 0 4.915 0 3.516 
10) 67.4 1375 0 1098 271.1 0 0 0 1524 0 1090 
11) 2.174 44.36 0 35.42 8.745 0 0 0 49.15 0 35.16 

 
NO 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
① 28.3 28.4 28.3 27.8 28.1 29.8 27.6 27.9 29.7 28.5 29.7 
② 46 60 67 73 64 51 60 58 50 46 65 
③ 166.5 110.5 186.7 143.7 174.4 170.9 222.6 161 218.7 218.7 137.9 
④ 174.9  222.5  171.1  171.7  42.0  117.6  208.2  104.5  25.8  8.6  129.8  
⑤ 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 
⑥ 5.07 3.99 3.98 3.4 4.32 4.94 4.79 4.25 5.71 5.6 4.1 
⑦ 157.2 123.7 123.4 105.4 133.9 153.1 148.5 131.8 177 173.6 127.1 
⑧ 116.3 91.53 91.3 78 99.1 113.3 109.9 97.5 131 128.5 94.05 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 116.3 91.53 91.3 78 99.1 113.3 109.9 97.5 131 128.5 94.05 
2) 115.9 154 112.9 112.9 15.2 70.1 142.6 59.6 5.5 0 79.8 
3) 0.406 0 0 0 83.9 43.22 0 37.9 125.5 128.5 14.25 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 0.694 0 0 0 143.4 73.89 0 64.78 214.5 219.6 24.37 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 0.779 0 0 0 161 82.93 0 72.7 240.8 246.5 27.35 
9) 0.025 0 0 0 5.192 2.675 0 2.345 7.766 7.95 0.882 
10) 7.785 0 0 0 1610 829.3 0 727 2408 2465 273.5 
11) 0.251 0 0 0 51.92 26.75 0 23.45 77.66 79.5 8.821 
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NO 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
① 30 29.4 28 28.4 28.7 28.8 29.8 27.9 29.9 29.1 30.4 
② 48 53 78 66 79 77 58 75 74 58 72 
③ 248.3 189.7 193.3 156.9 193 160.2 215.8 155.4 150.1 199.4 175.9 
④ 75.3  29.5  206.3  119.9  104.1  218.0  64.2  97.1  113.9  33.4  17.8  
⑤ 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 
⑥ 6.18 5.21 4.93 5.46 4.99 5.09 6.82 5.02 5.38 6.44 6.17 
⑦ 191.6 161.5 152.8 169.3 154.7 157.8 211.4 155.6 166.8 199.6 191.3 
⑧ 141.8 119.5 113.1 125.3 114.5 116.8 156.5 115.2 123.4 147.7 141.5 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 141.8 119.5 113.1 125.3 114.5 116.8 156.5 115.2 123.4 147.7 141.5 
2) 36.2 7.7 141 71.9 59.3 150.4 28.5 53.7 67.1 10 0.7 
3) 105.6 111.8 0 53.35 55.17 0 128 61.46 56.32 137.7 140.8 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 180.5 191.1 0 91.2 94.31 0 218.7 105.1 96.27 235.4 240.8 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 202.5 214.5 0 102.4 105.8 0 245.5 117.9 108 264.2 270.2 
9) 6.533 6.92 0 3.302 3.414 0 7.919 3.804 3.485 8.524 8.716 
10) 2025 2145 0 1024 1058 0 2455 1179 1080 2642 2702 
11) 65.33 69.2 0 33.02 34.14 0 79.19 38.04 34.85 85.24 87.16 

 
NO 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
① 28.5 28.9 29.9 28.1 29.1 29.6 28.3 29.2 28.2 28.5 28.4 
② 81 79 65 79 76 66 77 52 62 62 60 
③ 107.2 129.2 136.9 95.7 121.3 141.7 125.8 155.2 150.5 169 120 
④ 186.8  263.7  75.6  237.9  153.5  60.6  109.2  39.6  40.8  108.9  99.3  
⑤ 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 
⑥ 4.45 4.85 5.81 4.53 4.84 5.82 4.72 6.4 5.63 5.87 5.25 
⑦ 138 150.4 180.1 140.4 150 180.4 146.3 198.4 174.5 182 162.8 
⑧ 102.1 111.3 133.3 103.9 111 133.5 108.3 146.8 129.2 134.7 120.4 
⑨ 0 0 0 0 0 0 0 0 0 0 0 
⑩ 0 0 0 0 0 0 0 0 0 0 0 
⑪ 0 0 0 0 0 0 0 0 0 0 0 
             

1) 102.1 111.3 133.3 103.9 111 133.5 108.3 146.8 129.2 134.7 120.4 
2) 125.4 187 36.5 166.3 98.8 26.4 63.4 13.8 14.5 63.1 55.4 
3) 0 0 96.78 0 12.23 107.1 44.88 133 114.7 71.56 65.04 
4) 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
5) 0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  0.9  
6) 0 0 165.4 0 20.91 183.1 76.71 227.4 196 122.3 111.2 
7) 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 0.891 
8) 0 0 185.7 0 23.46 205.5 86.1 255.2 220 137.3 124.8 
9) 0 0 5.99 0 0.757 6.629 2.777 8.232 7.096 4.429 4.025 
10) 0 0 1857 0 234.6 2055 861 2552 2200 1373 1248 
11) 0 0 59.9 0 7.569 66.29 27.77 82.32 70.96 44.29 40.25 
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APPENDIX 7 

 

Calculation for Inflow Width of Intake 
 

 

  



 

200 

 

 
  



 

201 

 

 

 

 



 

202 

 

 

 

 
APPENDIX 8 

 

Calculation for Canal Optimization 
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APPENDIX 9 

 

Ground Control Point Survey Result 
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APPENDIX 10 

 

National Standard of Geographic Feature Code 
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APPENDIX 11 

 

Geographic Feature Codes 
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APPENDIX 12 

 

GIS Training 
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Instruction Plan 

 

1. File Download & Install. Manual& Start guide Memory Distribution  ----10’ 

2. File Open and button menu  -----------------------------------------------------5’ 

3. DEM Generate & Slop, Slop direction   ---------------------------------------10’ 

4. 3Dimension Viewing with DEM - Canal Line changed   ----------------------5’ 

5. Read Attribute with Schools (students number)   ---------------------------- 5’ 

6. Read Attribute with Water Point ( How many points)   ---------------------5’ 

7. Example of Catography. With Road & Stream   ------------------------------5’ 

8. Cutting Data by Crop in DEM   --------------------------------------------------5’ 

 

 

 

 

Q & A 

 

 

P.E. JeongheonSeo 

a21689@korea.com, a21689@gmail.com 

https://www.facebook.com/jeongheon.seo 

+82-10-9845-6222 
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APPENDIX 13 

 

ESCOM Data of the Kapichira Dam 
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