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1. INTRODUCTION

The JT Group Reforestation & Community Support Program (RCSP) is being implemented by
Washington State University and Total LandCare in Malawi and Tanzania with funds from
Japan Tobacco Inc. and Japanese Tobacco International over a period of 4 years.

This report documents a) results and expenditures of the JT Program for the period January to
December 2007 in Malawi and Tanzania, and b) the 2008 workplan and budget for both
countries. This calendar means that there is some overlap with activities in the next annual
workplan due to the seasonal nature of certain programs, especially tree planting. The semi-
annual nature of reporting will provide continuity with explanations of overlaps.

2. OBJECTIVES

= Reduce deforestation by improving the economic use and management of natural
resources to supply wood energy and construction materials for tobacco curing and
domestic household needs focusing on the following interventions.

Various forms of tree planting concentrated at the household level for ownership.
Sustainable management of natural woodlands.

Fuel-efficient tobacco barns and kitchen stoves to reduce wood consumption.
Planting local bamboo to replace wood for many products and uses.

O O O O

= Increase and diversify farm productivity to improve household food security, nutrition, and
incomes through low-cost, sustainable systems of irrigation linked to good markets.

= Enhance rural health standards by introducing safe water and sanitation.

3. TLC’S EXTENSION APPROACH

TLC uses an integrated demand-driven approach to address diverse needs with strong
synergies to ensure impact and sustainability. TLC'’s principles focus on 1) empowering people
to become self sufficient by transferring knowledge, skills and tools; and 2) building capacity
and sustainability based on a policy of ‘payment for goods and services’.

4. OPERATIONAL SETUP

= TLC was officially registered as a Non-Government Organization with the Government of
Tanzania in late September 2006, a process that took 6 months.

= Attempts were made to secure duty exemptions on imported vehicles and equipment, but
delays from Government and car-dealers delayed exemptions until April 2007.

= Funds were received from the JT Group in late February 2007 and from TCC in early
March. This facilitated the establishment of an operational base in each country.

= The operational base established to implement programs in each country includes:

o Recruitment of competent and motivated staff at the management and field levels.

o Procurement of offices, storage facilities, vehicles, equipment and materials needed to
implement all programs (see summary in Table 1).

o Site selection and support from Government Agencies and Tobacco Dealers - Alliance

One International (AOIl), Tanzania Leaf Tobacco Company (TLTC) and the Association

of Tanzania Tobacco Traders (ATTT).

Training new staff in project management, forestry, irrigation, water and sanitation.

Community sensitization and awareness about the project and related programs.

Feasibility assessments for each component of the project.

Development of strategies and action plans with targeted communities in each area.

O O O O
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TABLE 1: Procurement Status of Equipment and Inputs Against Targets for 2007

Malawi Tanzania
Unit | Target Status Target Status
Office Facilities and Capital Iltems
Office Expansion/Construction * # 1 1 1 1
Office/Guest House Set Up * # N/A N/A 1 1
Office Furniture # 3 3 3 3
Warehouse Facilities * # 1 1 1 1
Installation of Hardware for Internet/Email !|  # N/A N/A 1 1
Generator Set (Office Power Backup) * # N/A N/A 1 1
Computer, printer, accessories # N/A N/A 2 2
GPS Units # 2 2 1 1
Digital Cameras # 2 2 1 1
Fax/telephone # N/A N/A 1 1
4 x 4 Landcruiser # 1 1 1 1
7-Ton Truck # 1 1 N/A N/A
Motor cycles # 4 4 4 4
Mountain Bikes # N/A 8 N/A N/A
Forestry Materials
Sets of nursery seed/tubes/tools # 400 400 400 400
Molds for Stoves # 50 50 50 50
Demarcation/sign post for nat woodlands # 500 InProgress 500 In Progress
Irrigation Materials
Treadle pumps (Kickstart MoneyMaker) # 100 100 100 100
Delivery hoses (India) 30m 100 100 100 100
Suction hoses (Malawi/Tz) 5m 100 100 100 100
Input packs for treadle pumps # 100 100 100 100
Tools/Materials for Stream Diversion Lot N/A 22 N/S N/S
Input packs for stream diversion # N/A 303 N/S N/S
Water & Sanitation
Hand Pumps for Shallow Wells * # 25 Ordered 25 Ordered
Materials for Eco-Pit Latrines # sets| 500 500 500 53
ULT / AOI Programs
Improved Curing Barns # 14 14 40 15

! Items and cost shared with PMI Project
217 Offices at ATTT replaced with new premises & guest house (cost shared with PMI)

% Ordered from India; delivery & installation in QT 1 & 2 2008; TLC installed 1 for training
N/A = Not Applicable
N/S = Not Suitable for the Topography/Drainage
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5. FIELD RESULTS FOR 2007

The project began in January 2007 and has just completed its first year of operation. Results
for each country are documented below with financial expenditures under point 6:

Tables 2 and 3 present a breakdown of achievements in Malawi and Tanzania relative to
targets for each component of the program. Maps of the sites where the program is being
implemented for each country are shown in Figures 1 & 2. The map of Malawi sites also
includes results for each district through the use of sophisticated GIS applications. This
capability will be extended to Tanzania in 2008.

Results achieved for most components closely match or exceed the targets set, with the
exception of rocket barns in TZ, and water and sanitation. Each component is discussed below.

51 Tree Planting

Communities demonstrated high interest in all forestry components. Results on tree planting in
terms of nursery production came very close to matching the targets for both Malawi and
Tanzania. Seedlings are in the process of being outplanted, results of which will be
documented in the next semi-annual report.

5.2 Natural Woodland Management

Although new to most communities, the concept of encouraging the regeneration and
management of natural woodlands and trees on-farm was received with great enthusiasm:
191% above targets in Malawi, and 576% higher in Tanzania. Natural trees retained on farms
were also high in both countries, although the numbers in Malawi are being compiled (to be
reported in the next report). The reasons for the interest are simple. People are becoming
increasingly aware that the decline in biodiversity is adversely affecting their environment and
livelihoods. The value of this practice cannot be over-emphasized for 2 main reasons:

= |t reduces the loss of the natural forests in both countries — which is the primary objective of
the project, and

= |t is cheaper and easier to produce results once the concept and principles of management
are well understood and embraced by communities.

53 Mud Stoves

Interest in kitchen mud stoves was high. In terms of mud stoves built and in use, results in
Malawi exceeded targets by 20%, and in Tanzania were only 4% short. With greater exposure
through awareness campaigns, adoption rates for mud stoves is expected to increase.

54 Rocket Barns

Rocket barns deserve special mention as the program this year focused on testing new design
modifications with actual farmers in rural areas. These changes aim to simplify construction
and to reduce costs without comprising the functional principles behind the barn, i.e., to
significantly reduce wood consumption in curing tobacco while maintaining leaf quality.

The program of promoting rocket barns involves support from PMI and the JT Group, with a
higher percentage of barns allocated to PMI due to the level of funding and period of
involvement. Although the JT target of 14 barns in Malawi was met, the combined PMI/JT
program in Tanzania was scaled down from 100 to 66 due to capacity limitations of the building
team. This meant that only 15 of the original 40 JT barns were built in Tanzania. If field results
this season are successful, it is expected that the deficit in 2007 will be overcome in the
2008/09 season.
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TABLE 2: JT Group Project, Summary of Field Results for 2007, Malawi

Results
Participation Targets Rumphi Mzimba Mchinji Ntchisi Total % of Target Comments
Drstricts ) — 4 1 1 1 1 4 100%
Partic|paYilages/Clubs (#) Targe 500 71 145 189 138 543 109% Results above targets
Areds [@articipating Households (#) 4 10,000 1,670 2,949 4,401 3,730 12,750 128% fimary|
Prinjarpapgigiaar§)Beneficiaries (#) 321 50,000 8,350 14,745 22,005 18,650 63,750 128% h
er is
EZ;t Forestry (Tree Outplantrng Targeted for Dec-Jan*) i
Fores ry'WF@@@.&Wntmg Targeted for Dec-Jan*) 500 34 165 176 158 533 107% Seall s @ iEE
Totdl Seethihge&dlisgd Rpised (#) 2,000,4 2,000,000 474,986 500,761 495,788 491,861 1,963,396 98%
P‘ie S @réé’éa@t@flirfrahted #) 2»3086 2,000,000 NA NA NA NA NA NA Underway. Results in next '€t
otg er Plal 5
Sus nln:?\‘al‘i Iggggnq:\rllnnnf nmtqg:fi) ran(:hﬁ) W anndlande 1,000 NA NA NA NA NA NA report
Nat| Sustainable Management of Natural Trees & Woodlands rom
No. pf RegerariiogdNands!Uneles MaFagei@ent (ha) 50,0( 100 40 67 41 43 191 191% High Interest
Redlicego NSOl SRitRRINIg Natural Trees on Farm (#) 50,000 NA NA NA NA NA NA Not yet assessed
Rocl - Reduced Wood Consumption S
Imp oveu NILTern oSwves 0 R |t t k
me@gg QS Barns 50 14 0 0 0 14 14 100% esults on trac e
Housepuyegs itchen Stoves 500 htion
Wintef Irrigafipages (#) 50 16 11 2 48 77 154%
Results above targets
Trgf die Pympisenolds (#) | 00 122 96 16 362 596 119% o t
eres
pdWinter Irrigation hps
Stre] Treadle Pumps
Sifes/Cloim&ix) 0 10 3 2 4 1 10 100% | Demand much higher than not
Al S XG Hn 0 100 30 20 39 11 100 100% supply ce
Water]~~~ E~~ S50 itttk
shal Stream Diversion
VillagesSitgs/Clubs (#) 25 0 2 2 2 16 22 NA , o fon
High potential & interest et in
HousehaisisspagsedH#) 250 0 29 47 39 188 303 NA 2l h
S Water and Eco-Sanitation
Eco ome.
vil Shallow Wells with Hand Pumps on
Heusehdilisgdsed)#) 500 25 0 0 0 1 1 4% W .
Households Impacted (#) 750 0 0 0 25 25 3% ater'ff:rr:rl):d?; oraer
NA =N, ses C
R 5 S e R L 0 0 0 1 1 4%
| Eco-Sanitation Pit Latrines ) Cultural barriers to
Villages (#) 50 0 5 0 1 6 12% overcome. Training &
Households Used (#) 500 0 0 0 19 19 4% Sensitization Underway

NA = Not assessed or Not applicable

* Tree outplanting began in late December/January after the start of the rains and is now underway.

JT Group 2007 Annual Report for Malawi and Tanzania

Results to be reported in the next semi-annual report



Figure 1: Map of JT Sites and Results in Malawi
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Figure 2: Map of JT Sites in Tanzania (Results in Table 3)
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2007 JT Sites in Tanzania

Target No. of

Primary

Area Societies
Ulyankhulu 8
Sikonge 10
Total 18




5.5 Irrigation

Demands for irrigation were overwhelming as is clear from Tables 2 and 3. Targets on treadle
pumps were easily reached, but several hundred additional households in Malawi and Tanzania
requested support from TLC.

Irrigation practices using water harvesting and stream diversion proved to be practical in certain
parts of Malawi with strong interest by communities, but the terrain and hydrology in the Tabora
region made it unsuitable for that area. The results achieved in Malawi reflect the high interest
and potential of this practice.

Because irrigation offers the best opportunity to transform people’s lives, the results from both
countries suggest the need to seek extra funds to help meet the high demands for these
practices.

5.6 Water and Sanitation

Achievements were well below low targets for reasons explained below:

= Water Wells: Only one well was installed using a pump from TLC’s stocks to train and
sensitize communities in Malawi. JT orders for hand pumps from India have yet to be
delivered due to manufacturing and shipping delays, but are expected to arrive by the end
of March 2008. Thereafter, the pumps will be installed with the targeted communities who
will supply materials and labor. The huge interest among villages in securing safe drinking
water will make it easy to reach the original targets for 2007 as well as for 2008.

= Eco-Pit Latrines: The construction of eco-pit latrines has lagged behind targets for two
primary reasons: a) priorities to implement the forestry and irrigation components, and b)
cultural barriers to the concept of this latrine. However, based on experiences in similar
areas of Malawi, it is anticipated that the targets for both 2007 and 2008 will be reached
quickly after the end of the rains in April in quarters 2 and 3 of 2008.

6. CONCLUSIONS

Given that this is the first year of the project and that TLC is new to Tanzania, the results and
mobilization of communities achieved to date are better than anticipated. We are also confident
that the shortfalls documented above will be overcome easily in year 2. The farmers and
communities we are working with are beginning to develop strong trust in TLC, which will be of
great assistance as we move forward in the coming years.

In summary, achievements thus far are encouraging and demonstrate that the project is on
track to deliver the projected results.
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ANNEX 1: PROJECT ORGANIZATION AND MANAGEMENT

1.1 Introduction

Trent Bunderson and Zwide Jere oversee and manage the program in both countries. TLC
staff in Malawi also assist with project setup needs in Tanzania and provide assistance with
field operations, training, accounting, reporting, monitoring and evaluation.

At the country level, programs are administered through a management unit comprising a
project manager/administrator, field program manager, and accountant. At the field level,
program activities are implemented through a network of field coordinators based in the districts
where they operate. Each country is also testing the use of village-based extension volunteers
to assist field coordinators to increase results and to promote sustainability.

1.2 Operational Set-up

Key milestones in establishing an operational base to implement programs in each country are
as follows:

o The application to register TLC in Tanzania as a non-profit, non-government organization
was duly completed and approved by the relevant authorities. TLC was also granted
permission to operate in all districts targeted.

o Funds totaling US$ 467,032 were received from JT Inc. in early January 2007, plus another
US$ 250,000 from TCC direct to TLC-Tanzania on February 26 2007.

o Local and dollar currency accounts were set up in both countries to receive funds direct
from WSU and from TCC in Tanzania.

o The organizational set-up in terms of staff recruitment, office and warehouse facilities was
fully completed and operational in Tanzania by the time the project was started. In Malawi,
the project benefited from a structure already in place.

o Procurement of vehicles, motorcycles and materials for forestry and irrigation has been
completed in both countries, but hand pumps from India for the water wells have not been
delivered. The status of procurement is shown in the text of the main report in Table 1.
Procurement of vehicles in Tanzania was impacted by delays in securing duty exemptions
from Government and failure by Toyota Tanzania to honor these exemptions. This forced
the need to hire 4x4 vehicles for 4 months to implement planned programs.

o The financial calendar of funding from January-December meant that tree planting activities
could not be implemented for the 2006/07 rainy season. This is due to the need to establish
nurseries in August and September in time for outplanting in December/January. To
compensate for this, strong emphasis was placed on promoting the demarcation of land to
promote the regeneration of natural trees and woodlands. Results on the planting of tree
seedlings will be reported in the next semi-annual report — January to June 2008.

o TLC mobilized other resources to establish a trial in Tanzania to evaluate the potential of a
diverse range of tree species. This was done so as not to lose a whole season which could
provide useful information in future plans.

1.3 Collaboration with Other Stakeholders

TLC met with district, regional and provincial government authorities in each country a) to
promote good collaboration and support, b) to improve understanding of existing policies and
legal instruments that relate to project activities, and c) to brief all parties about project
objectives and activities, which included taking officials to visit project sites.

TLC also held meetings with AOI and TLTC to discuss modalities for collaboration. It was
agreed that TLC should operate in major tobacco growing districts/sites and that tobacco
companies would help in the identification of farmer groups to work with. This is aimed at
reducing duplication and conflicts in terms of extension delivery mechanisms.
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In addition, details were discussed for implementing the rocket barn program to test the latest
modifications at the farm level. A breakdown of the number, cost and contribution toward the
targeted barns for 2007/08 is discussed under the section on Rocket Barns below.

Given the fact that TLC is new to Tanzania, emphasis was placed on establishing relationships
with key players in the region through activities that offered mutual benefits to each party:

O

During TLC’s set-up phase, ATTT provided support for office and storage space, transport,
email and accounting services on a cost-recovery basis until TLC was able to secure its
own facilities and staff.

TLC provided assistance to ATTT, AOI and TLTC in the implementation of their forestry
programs to improve skills, extension approaches, species selection, nursery operations,
outplanting practices, tree management and harvesting.

TLC also supported Tobacco Dealers with nursery and extension materials on a cost
recovery basis. In addition, TLC produced tree nursery and agroforestry posters in
Kiswabhili.

Meetings were held with ATTT, Alliance One and Universal Leaf in Tabora to discuss
modalities to harmonize activities with those of the tobacco companies in the target areas:
TLC and ATTT will organize joint training courses for staff and farmers.

TLC agreed to produce a forestry manual to cover policy issues, extension approach, best
practices and a plan for monitoring and evaluation relevant to the Tanzania programs to be
shared by ATTT, TLC and other interested parties.

Target tree species will be restricted to Acacia polycantha (10%), Albizia lebbeck (40%) and
Senna siamea (50%) due to past problems of promoting species ill-suited to the
environment by the Tobacco Dealers.

1.4 Government Policy on Tree Planting for Tobacco Growers

The Government policy of the Tanzania Tobacco Board stipulates that 500 trees must be
planted annually for every ha of tobacco grown under the following options or combinations
thereof:

b2

b2

Of the total trees targeted, a maximum of 15% may be under contract.

Whether or not the contract option is exercised, the balance may comprise planted or
natural regenerating trees, or any combination thereof, under the assumption that areas of
regeneration contain an average of 2000 trees per ha. TLC will provide methods to quantify
numbers of regenerating trees under farmer management.

The split between these choices will be determined by the farmers. For example, farmers
may include the 15% contract option with the 85% balance split between planted trees and
natural tree regeneration. Farmers will have the liberty to determine the combination that
best suits their interests.

ATTT and TLC developed a joint Forestry plan to meet the targeted 27million trees for the
2007/08 season based on a combination of planted and regenerating trees.

Observations by TLC on above Policy:

- TLC made it clear that it was not in favor of the 15% contract option as it does not
build ownership and is ultimately not sustainable. However, in the interest of
consistency across programs and farmers, TLC must follow this policy for 2007/08
but will request a review in coming seasons.

- TLC observed that the absence of limits on planted vs. regenerating trees may pose
problems as farmers may opt for one or the other instead of a mixture. Since both
have advantages depending on local conditions (e.g., abundance of trees), options
must be explained carefully to farmers so that they make an informed choice.
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= Contributions on Rocket Barns: TLC explained and gave a detailed breakdown of expected
contributions by each party for the costs of rocket barns for the 2007/08 season based on
the views of JTI (see details under Rocket Barns below). The aim is to ensure that whatever
is being done is geared towards sustaining the program.

15 Project Sites
Sites covered by the program include the following districts in each country:
Malawi:

North - Bolero in Rumphi & Enfeni in Mzimba Districts
Central - Chikwatula in Ntchisi & Mkanda in Mchinji Districts

Tanzania:

Sikonge North and South in Sikonge District (10 Primary Societies)
Ulyankhulu East and West in Urambo District (8 Primary Societies)

1.6 Staff Recruitment

The staff situation in each country is as follows:

Malawi: 1 Project Manager; 1 Accountant; 4 Field Coordinators; 2 Drivers.

Tanzania: 1 Project Manager; 1 Program Operations Manager; 1 Accountant;
4 Field Coordinators; 1 Driver.

1.7 Planning and Implementation of Activities

Activities implemented to achieve targets are summarized under each result area as follows:

= Reduce Deforestation to improve the economic use and management of natural
resources:
- Sensitize, train and mobilize communities, including setting up village committees and
developing action plans to spearhead the implementation of each program component.
- Select sites for establishing tree nurseries and for managing natural woodlands/trees.
- Deliver field supplies and inputs for setting up and managing forestry activities.
- Facilitate construction of improved wood stoves in selected villages.
- Provide technical support to establish and test improved tobacco (rocket) barns.

= |Increase and diversify farm productivity to improve food security, nutrition, and
incomes through low-cost irrigation systems linked to good markets:

- Assess irrigation potential in the target sites.

- Sensitize, train and mobilize communities with action plans to establish irrigation.
- Explain criteria to guide the selection of farmers by irrigation club officials.

- Train staff and farmers in operating and maintaining irrigation systems.

- Distribute irrigation inputs and signing agreements with qualifying farmers.

- Conduct demonstrations on various aspects of irrigation systems.

- Train farmers in product presentation and marketing.

- Conduct field tours to successful sites.

= Enhance village and household health standards with low-cost water and sanitation:

- Create awareness with communities on general aspects of good health and sanitation.
- Order and arrange importation of hand pumps from India.

- Assess old and potential sites for installing hand pumps & protecting shallow wells.

- Train village artisans for maintaining wells and constructing concrete slabs for latrines.
- Provide materials for constructing slabs for eco-pit latrines.
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ANNEX 2: ASSESSMENT OF IRRIGATION POTENTIAL IN TANZANIA
2.1 Introduction

Since Tanzania is a new area of operation for TLC, the irrigation potential of the Tabora region
needed evaluation.

2.2 Treadle Pump irrigation

A field survey of the area in late 2006 revealed high potential for treadle pump irrigation due to
the nature of the terrain and hydrology with access to water from shallow wells close to the
seasonal waterways. Farmers interviewed also expressed keen interest in irrigation to ensure
food security as well as surplus production of different crops for sale. The target for the year
was to supply 100 treadle pumps to selected farmers in JT sites. The initial plan was to
organize these farmers into clubs to facilitate logistics for training and extension support.
Suitable crops that could be grown in these areas during the dry season include maize, beans,
tomatoes, onions, cabbages, okra, watermelon and cucumber.

It was concluded that promotion of treadle pump irrigation would be highly successful and
should be included in the program as proposed.

2.3 Assessment of Potential for Rain Water Harvesting

Due to unreliable water flow in most rivers and the type of terrain, river diversion was found not
suitable for the area. In this regard, resources will be redirected towards the promotion of
treadle pump irrigation and rain water harvesting techniques.

Purpose: Assessment of Site Suitability, Technical Needs, Timing and Costs of Dam
Construction Rehabilitation for Gravity Based and Treadle Pump lIrrigation.

Sites Evaluated:

o llolangulu, Mtalikwa, Isila, Kalola, Mbola in the Tabora/Tumbi area
o Egoko in Nzega
o Tumbili in Sikonge

Rationale

TLC is targeting FC tobacco farmers who require a sustainable source of water to irrigate
seedbeds over a 100 day period prior to the rainy season. The irrigation source should be
sufficient, ideally, to provide water for winter cropping of food crops and for tree seedling
nurseries. As reported previously the characteristic environment found in the Tabora region has
very little surface water and the importance of capturing and storing rain water remains the only
feasible way to provide the water needed for irrigation. Dams appear to be an effective way to
capture rain water and as a means to provide surface storage. Intercepting run-off and storing
rainwater underground through rainwater harvesting (RWH) structures (contour and tie ridges,
bunds, check dams, fanya juu terraces) and accessing the stored ground water through shallow
wells is another alternative.

Sites Visited and Observations

Visits were made to a number of sites where the former Tanzania Tobacco Authority had built
RWH dams and adjacent storage facility to enable small growers to raise tobacco nurseries.
The dams are built in the waterways (“dambo” or “bwawa”) with substantial potential to capture
run-off. Each dam wall has a storage reservoir below it, into which overflow water can be
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stored. The reservoirs are made of earth walls and have a standard approximate storage
capacity of 5000 cubic meters (45 x 75 x 2m). Farmers have been utilizing the stored water for
adjacent nurseries collecting water by hand using watering cans by trekking over the dam walls.
All dam walls need maintenance — some more than others — and most spillways are over grown
and need levels checked to allow sufficient freeboard and to reduce the risk of a breach.

At each site visited, it was noted that there is potential (depending on the methodology
adopted) to increase the number of earth wall reservoirs to increase the potential area that
could be irrigated. Water needs to be conveyed from the reservoirs to the nursery sites using
T/pumps. The practice of trekking up and down the dam walls with watering cans should be
discouraged as it wears a path into the dam wall. We need to investigate whether there is
interest from within the community to contribute to the construction of such additional reservoirs
through provision of labor. We also need to investigate the availability and cost of an earth
moving machine that could speed up the process.

Observations were made at the following sites as indicative of the potential and needed
actions:-

Egoko Dam:

Most of the dam wall structure is still intact although there is considerable erosion on the
sections where farmers have been walking with watering cans. There are also some general
paths that have caused wear and erosion and reduced the height of the dam wall weakening
the structural strength. There are number of places where the dam wall has been excavated on
one side which needs urgent attention. There are also numerous termite mounds and some
trees growing on the dam wall which will also weaken it. These (termite mound in particular)
need to be removed and the soil replaced and re-compacted in layers.

The spill way is working and appears to be at the right height — the flow was estimated at
approx 20l/s. The adjacent reservoir was full at the time of visit. There is potential at this site to
expand the adjacent overflow reservoir capacity by building an additional dam wall on both
sides of the existing one. The catchment of the dam is small and is not well protected — requires
S&w conservation measures.

Mtalikwa dam:

There is a problem with the level of the spillway in this dam. It appears to be higher than certain
critical points on the dam wall. These critical points have been eroded by foot paths. Overflow
water has followed this lowest point and caused damage to the downstream side of the dam-
wall. This needs urgent repair using sand bags to repair the damage and to raise the wall to its
original level. The spillway should also be lowered — by means of a hand dug trench (1m wide
by 0.3m deep) to allow overflow to run out of the dam safely. We observed considerable
amounts of aquatic weed which should be removed to reduce surface evapo-transpiration.

There are similar tree and termite mound problems on this dam wall. The catchment is
relatively larger and partially wooded however there is evidence of considerable erosion in the
catchment and heavy sedimentation was reported. There is an urgent need to implement
extensive soil and water conservation measures to reduce runoff and erosion.

There is equal potential to expand the reservoir on both sides and below the existing one.

Mbola Dam:

This dam has been severely breached at the center leaving no storage capacity. In addition,
the adjacent reservoir has been breached and filled with spoil from the main dam. The breach
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appears to be caused by a lack of sufficient free board on the main dam wall. This is likely to be
a result of erosion of the dam wall (foot paths during water collection) and a result of the
spillway level being too high. As at Mtalikwa, this will result in overflow following the lowest
point (over the dam wall) which will cause a breach in the wall. The breach can be repaired (by
hand and/or by machine) and the remaining low spots on the wall re-habilitated. The spillway
would have to be re-surveyed and deepened to safeguard a similar breach. The breach would
require a core trench to be dug and filled with compacted clay followed by a layered filling of the
breach. To ensure that the repaired area is well anchored it would be advisable to recede the
breach sides at 45°(see diagram below). The receding sides should also be stepped. Repairs
could be started immediately after the rains.

SIDE VIEW showing needed repairs to Mbola dam

Refill with
compacted

Cut back section
s at 45°

F\W i Dig trench for
' core to be filled
' with compacted

clay

2.4 Potential for Gravity Irrigation Combined with Treadle-Pumps

The current limited storage capacity of the dams visited together with the lack of dry season
surface flow renders these sites unsuitable for any form of gravity irrigation. The best option is
to expand the reservoir storage capacity in order to store more water for dry season use. The
per/ha water requirement for nurseries alone for 100 days is estimated as follows:-

Water requirement of 5mm/day x 100 days x 1m*ha/mm = 5000 m®

This is subsequently the full estimated storage capacity of one earth reservoir. In order to
expand the irrigation capacity of these structures the following appear to be the best options:-

a) Expand the number of reservoirs as discussed above.

b) Improve the water conveyance and application to improve efficiency (use of T-pumps
and small storage facilities at each nursery)

c) Attempt to access groundwater downstream with shallow wells and convey water with T-
pumps to the adjacent areas to increase the area that can be irrigated.
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a) Improved capacity will enable farmers to possibly grow additional food crops during the
winter months and provide water for establishment of tree seedling nurseries. The water
requirement for these activities will be considerably less than the tobacco nurseries mainly
because of lower evaporation demand in the cooler winter months.

b) Conveyance can be improved by using T-pumps positioned on the reservoir walls pumping
through pipes to small reservoirs (eg 200l drum) alongside the seed beds from which farmers
can collect water by watering-can to irrigate seed beds. This will assist in reducing losses en-
route, reduce wastefull application by pipe, relieve farmers of having to carry water over the
dam wall and provide a crude measuring system so that the application can be better
controlled. We could draw up an application schedule based on the soil types and stage of the
nursery (measured in no. of water cans per bed) for farmers. Extension on scheduling and
water conservation (mulching/incorporation of organic matter/ application method) will likely
contribute to water efficiency.

¢) From observations and comments made by the resident staff, ground water levels in the
Bwawa’s remain fairly high during the dry season. We could look at accessing this groundwater
with shallow wells and pumping water up to the adjacent elevated areas that have suitable
soils. Depending on the water level fluctuation these could be used for winter cropping and/or
nurseries. Emphasis must be put on avoiding cultivation in the water ways and digging shallow
wells alongside the water way. This makes it easier to (shorter pumping distance) irrigate the
adjacent areas outside the water way and provide some protection. The groundwater levels
could be enhanced if s&w conservation measures are implemented together with RWH
structures that increase the infiltration rates and reduce run-off.

With good sites and where sites are likely to remain permanent, we should investigate using a
solid pipe conveyance system supply water from the T-pump to a permanent feeder canal
layout. This provides us with the opportunity to use multiple pumps with a more efficient
conveyance system (see example below).

Main channel
receives water
from underground [
pipeline

Under ground \
main pipeline

O
@
A

Shallow wells and
T-pump
connecting to
main pipe using
flex hose

Normal T-pump [~
irrigation beds ~a
layout with feeder
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2.5 Irrigation Extension and Support

With irrigation not being commonly practiced in this region, there is a strong need to provide
extension support to interested communities. The extension should be focused at providing
knowledge and awareness on the following:-

a) selection of suitable sites

b) soil and water conservation measures

c) field layouts and water conveyance

d) site identification and construction of shallow wells
e) operation and maintenance of T-pumps

f) water application schedule and water management
g) water conservation methods.

These are best packaged with other support and provided at the correct and appropriate stages
of the establishment of these interventions. Other extension support would include crop choice,
planting time, pest and disease control under irrigation, and the use of sustainable practices.

Most of these concepts are covered in the Treadle Pump Irrigation Manual which could be
modified to suit the Tanzania environment and perhaps provide for some extension material
translated to Swabhili.

2.6 Timing of Possible Interventions

Apart from the emergency works on breaches in the dams and reservoirs, work should start as
soon as the rains tail off in April/May 2008.
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ANNEX 3: ROCKET BARN PROGRAM OF 2006/07

3.1 Introduction
The introduction a new fuel-efficient flue-cured barn, known as the “Rocket Barn” is being
implemented by Alliance One and Universal Leaf in Malawi and Tanzania with partial funding

support from PMI. TLC is facilitating the administration and financial aspects of the program in
the interest of reducing deforestation by saving wood.

3.2 Overview of Results for 2006/07

Malawi is serving as the research center for rocket barns under the direction of Peter Scott, with
fielding testing by the tobacco companies in each country.

Construction of Barns in Malawi
o Barnsunder ResearchatNat ur e’ %1 R&ket Barns, 2 Conventional Barns

o Barns with Farmers:

AOl:
Universal:

18 Incomplete Barns
26 Incomplete Barns

Construction of Barns by ATTT in Tanzania

11 Rocket Barns with original furnace design and vertical feed of wood with modified vents
7 Rocket Barns with modified furnace vents plus horizontal feed.

Table 4 shows the location, size, furnace design, and company responsible for these 18 barns.

Table 4: Construction and Location of Rocket Barns in Tanzania, 2006/07

S/No.| Region Area Primary Society Company Dimensions Furnace
1 Tabora Mabama KALOLA TLTC 3.5m x 10m Vertical
2 Mabama UGOWOLA TLTC 3.5m x 10m Vertical
3 Mabama WAKASUBI TLTC 3.5m x 10m Horizontal
4 Ulyankulu JAFARY DEWJI AOTTL 3.5m x 10m Horizontal
5 Sikonge ONE BARN TLTC 3.2m x 6.25m Horizontal
6 Sikonge ONE BARN AOTTL 3.2m x 6.25m Horizontal
7 Tabora Central | MIGUNGUMILO TLTC 3.5m x 10m Vertical
8 Tabora Central IBIRI AOTTL 3.5m x 10m Vertical
9 Ulyankulu East KASIMANA AOTTL 3.5m x 10m Vertical
10 Nzega ONE BARN TLTC 3.2m x 6.25m Horizontal
11 Urambo Nguruka MGANZA TLTC 3.5mx5m Vertical
12 Urambo North NSANJO TLTC 3.5m x 10m Vertical
13 Ussoke IGEMBENSAVILO TLTC 3.5mx5m Vertical
14 Ussoke SIPUNGU TLTC 3.5m x 10m Horizontal
15 Urambo SEED FARM TLTC 3.5m x 10m Vertical
16 Kaliua USINDI AOTTL 3.5m x 10m Vertical
17 Urambo South IMALAMAKOYE AOTTL 3.5m x 10m Vertical
18 Urambo North JUHUDI AOTTL 3.2m x 6.25m Horizontal

Preliminary Results on Wood Consumption

P Scott, Probec Malawi:

Despite multiple requests for a full report, nothing has been

submitted to date. A mid term report was prepared April 20" but no electronic copy was sent for
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inclusion in this report. The mid-term report and meetings mentioned in the introduction indicate
various modifications in the design of barn dimensions, furnace, vents, and channels.

Preliminary results on fuel-use efficiencies with wet wood from pine are as follows:

o 250 Stick Traditional Barn: 15 kg wood to 1 kg cured tobacco
o 250 Stick Venturi Conventional Barn: 6 kg wood to 1 kg cured tobacco
o 250 Stick Modified Rocket Barn: 3-4 kg wood to 1 kg cured tobacco

Tanzania: Visiting tobacco leaf experts from Brazil indicated that the quality of cured tobacco
in the rocket barns was outstanding. An evaluation of fuel efficiency is presented in Tables 5 &
6 based on trial data compiled by Paulo Ratke of ATTT, Emmanuel Soko and Colin Blair of
TLTC.

Analyzes of these data by Trent Bunderson indicate that small conventional flue barns use an
enormous amount of wood equal to 26 tons or 43 m® of dry wood per ton of cured tobacco.
This strongly supports continued work to improve and scale up the use of rocket barns as their
adoption by farmers will dramatically and immediately reduce deforestation.

The importance of this potential impact cannot be over-emphasized as there is no time
lag or associated risks of raising and managing trees from seedlings to maturity.

Other observations include the following:

1. Itis difficult to compare the different types of barns for several reasons:

@ Barns were of different size

@ Wood used came from different species with varying hardness and moisture content
@ Dates of curing were different (difference in weather conditions)

@ Leaf position and reaping no. varied

2. Despite the above difficulties, the following observations suggest greater wood-use
efficiency of rocket barns relative to the other barns as follows:

@ Brazilian barns of the same size used 76% more wood (9.2 : 5.2 kg)

@ 630 stick Brazilian barns used only 17% more wood (6.1 : 5.2 kQ)

@ Conventional 200 stick barns with flue pipes used 4 times more wood (26 : 5.2 kg)

@ Conventional 150 stick barns with flue pipes used 2.9 times more wood (20.4 : 5.2 kg)
@ Conventional 150 stick barns with brick channels used 2.6 times more wood (13.5 : 5.2)

3. Other Observations and Recommendations

Larger barns used 51% less wood than smaller ones (see Brazilian 480 vs. 630)
Conventional barns with brick channels used 50% less wood than ones with flue pipes
Wood used from Blue gum is 23% heavier than Senna (627 vs. 508 kg/m?)

Wood used from Indigenous trees is 7% heavier than Blue gum (672 vs. 627 kg/m®)
Standardize barn size, type of wood, and curing times for definitive comparisons
Research should include 480 — 600 stick barns to assess wood and cost savings
Promote rocket barns with a minimum capacity of 480 sticks for cost and wood
efficiency, targeted at bigger farmers with the resources to fill these barns.

[SEORORNRORNEN]

Farmer Feedback on Rocket Design

TLC discussions with selected farmers indicated great interest in the rocket barn (fuel and cost
savings) but there was a need to modify the furnace design to reduce risk of fire above the
furnace and to allow use of longer lengths of wood (1.5 - 2 m vs. 0.5 m). The new furnace in
Tanzania required huge amounts of labor to cut the indigenous hardwood in small 0.5 m pieces
— this is simply not practical with hand labor using an axe.
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Table 5: Summary of Curing Experiments with Different Barns, Urambo Seed Farm (2006/07) !

Kg Tobacco Wood :
_ _ _ No. of Cured Leaf | wood Used Kgsper Tobacco Ratio
Test | Start End Total | No. of | Spacing Leaf Reaping| Quality of sticks Wet:Dry M* of Wood
Barn Type No. Date Date Days [ Tiers (cm) position No. [cured tobacco|per barn| Wet Dry Ratio Kg M® | wood Kg M3 Split | Species
Rocket Barn 1 15/2/07 | 23/2/07 8 4 25 Leaf 7 Good 480 1872 259 0.14 1425( 2.9 491 55 11.2 No Senna
(Vertical 480 2 26/2/07 | 3/5/07 7 4 25 Leaf 9 Good 480 2400 | 420 0.18 1739 2.8 632 4.1 6.5 No Gum
stick) 3 3/10/07 | 17/3/07 7 4 25 Leaf 11 Very good 480 1680 [ 312 0.19 1850| 2.8 661 5.9 9.0 yes Gum
Mean 7.3 4.0 25.0 Leaf 9.0 |Good-V.Good| 480 1984 [ 330 0.17 1671| 2.8 595 5.2 8.9
Brazilian 480 1 2/2/07 | 2/8/07 6 35 25 lugs 4.5 Good 472 1728 | 222 0.13 2400| 35 686 10.8 | 15.8 No | Indigenous
stick 2 19/2/07 | 26/2/07 6 35 25 Leaf 7 Good 490 2515 | 270 0.11 1959 3.2 612 7.3 11.9 No Gum
3 27/1/07 | 2/4/07 7 35 25 lugs 4 Good 441 1940 155 0.08 2018| 3.0 673 13.0 | 194 No Senna
4 22/2/07 | 3/2/07 7 35 25 Leaf 8 Very good 481 2150 | 313 0.15 2180| 34 641 7.0 10.9 No | Indigenous
5 13/1/07 | 18/1/07 5 35 25 Priming 1 Good 439 1043 101 0.10 1320| 2.5 528 13.1 | 248 No Gum
6 24/2/07 | 3/5/07 8 3.5 25 Leaf 9 Very good 470 2 357 447 0.19 1703] 3.6 473 3.8 8.1 No Senna
Mean 6.5 3.5 25.0 Leaf 5.6 |Good-V. Good| 466 1956 [ 251.3 0.12 1930 3.2 602 9.2 15.1
Brazilian 630 1 20/1/07 | 28/1/07 7 4.5 25 Lugs 25 Good 630 2348 | 221 0.09 1680| 3.5 480 7.6 15.8 No Senna
stick 2 25/1/07 | 2/3/07 7 4.5 25 Lugs 3 Very good 608 2377 | 332 0.14 1536| 3.2 480 4.6 9.6 No Senna
3 27/1/07 | 2/2/07 6 4.5 25 Lugs 3 Good 630 2892 | 328 0.11 2149| 34 632 6.6 104 No Gum
4 28/1/07 | 2/6/07 8 4.5 25 cutter 4 Good 630 2 460 284 0.12 2380 35 680 8.4 12.3 No |Indigenous
5 2/4/07 | 2/12/07 7 4.5 25 cutter 5 Very good 630 2 460 441 0.18 2268| 3.6 630 5.1 8.2 Yes Gum
6 28/2/07 | 3/10/07 9 4.5 25 Tip 10 Very good 630 3065 | 554 0.18 2268| 3.6 630 4.1 6.5 Yes Gum
Mean 7.3 4.5 25.0 Tip 4.6 |Good-V.Good| 626 2600 [ 360.0 0.14 2047] 35 589 6.1 10.5
Conventional 1 1/9/07 | 15/1/07 5 5 25 Priming 1 Good 173 519 48 0.09 1701] 2.7 630 354 | 56.3 No Gum
200 stick (Flue 2 1/11/07 | 17/1/07 6 5 25 Priming 1 Good 200 464 44 0.09 1612| 2.6 620 36.6 | 59.1 No Gum
pipes) 3 16/2/07 | 23/2/07 7 5 25 Leaf 7 Very good 200 740 108 0.15 1440| 3.0 480 13.3 | 27.8 No Senna
4 17/2/07 | 23/2/07 6 5 25 Leaf 5 Very good 189 756 117 0.15 2040| 3.0 680 174 | 256 No | Indigenous
5 20/1/07 | 25/1/07 5 5 25 Priming 2 Good 195 636 66 0.10 1104] 2.3 480 16.7 | 34.8 No Senna
6 27/1/07 | 2/2/07 6 5 25 Lugs 3 Good 180 826 54 0.07 1972| 2.9 680 36.5 | 53.7 | Yes Gum
Mean 5.8 5.0 25.0 Lugs 3.2 [Good-V.Good| 190 657 72.8 0.11 1645| 2.8 595 26.0 | 42.9
Conventional 1 2/10/07 | 17/2/07 6 3 25 Smoking leaf 6 Good 180 575 99 0.17 1827| 2.9 630 185 | 29.3 | Yes Gum
150 stick (Flue 2 3/11/07 | 17/3/07 6 3 25 Tip 11 Very good 135 473 101 0.21 1820| 2.9 628 18.0 | 28.7 No Gum
pipes) 3 18/3/07 | 25/3/07 7 3 25 Leaf 6 Good 135 641 74 0.12 1820| 2.9 628 24.6 | 39.2 | Yes Gum
Mean 6.3 3.0 25.0 Leaf 7.7 Good-V. Good 150 563 91 0.17 1822] 2.9 628 204 | 324
Conventional 1 2/10/07 | 17/2/07 7 3 25 Leaf 6 Very good 180 667 108 0.16 1512| 24 630 140 | 22.2 | Yes Gum
150 stick (brick 2 3/11/07 | 17/3/07 6 3 25 Tip 11 Very good 135 470 101 0.21 1424 2.3 630 14.1 22.4 No Gum
channels) 3 18/3/07 | 26/3/07 8 3 25 Leaf 6 Very good 135 675 128 0.19 1606| 2.6 630 125 | 19.9 [ Yes Gum
Mean 7.0 3.0 25.0 Leaf 7.7 V. Good 150 604 112 0.19 1514| 2.4 630 135 | 215

! Data compiled and provided by Paulo Ratke ATTT and Emmanuel Soko and Colin Blair TLTC.
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Table 6: Summary of Curing Experiments on Rocket Barns with Farmers and at the Urambo Seed Farm (2006/07) !

] Wood : Tobacco
. Estimated Wood Usd Ratio .

Primary Test | Number | Kg of Cured Condition

Society No. |of Sticks| Tobacco M3 Kg ! M3 Kg ! of Wood Observations

Kalola 1 410 283 21 1431 75 51 Dry Natlye wood, very hard. Quality of tobacco is excellent.
Vertical furnace.

Kasimana 1 390 269 1.9 1277 7.1 4.7 Dry Native wood, very hard. Quality of tobacco excellent.

Juhudi 1 436 301 18 1293 6.0 41 Dry Natllve wood, very hard. Quality of tobacco excellent.
Horizontal front furnace.

Sipungo 1 206 204 21 1384 101 6.8 Dry Native wood, soft. Quality of tabacco is good. Horizontal
front furnace.

Sipungo 5 341 235 19 1243 79 53 Dry Natl_ve wood, soft. Quality of tabacco is very good.
Horizontal front furnace.

imalamakoi 1 440 304 19 1191 6.3 3.9 Dry BIue_ gum, hard wood. Quality of Tobacco is the best.
Vertical furnace.

Imalamakoi 5 454 313 24 1613 77 51 Dry ][\ll;';\rt:;iehard wood. Quality of tobacco is the best. Vertical

Imalamakoi 3 440 304 29 1949 96 6.4 Dry Native hard wooc_j. Quality of tabacco is very good.
Farmer delay to increase temperature. Vertical furnace.

Ussoke 1 262 181 21 1317 116 73 Dry Blug gum, hard wood. Quality of Tobacco is good.
Vertical furnace.

Seed Farm 1 480 259 29 1425 11.2 55 Dry ﬁﬁ;\;?espp. Very hard. Quality of tobacco is good. Vertical

Seed Farm 5 480 420 28 1739 6.5 41 Dry fBuI:J:ame, hard wood. Quality of tobacco is good. Vertical

Seed Earm 3 480 312 28 1850 90 59 Dry Blue gum, hard wood. Quality of tobacco is poor. Vertical
furnace.

Mean / Barn 409 282 2.3 1470 8.4 54 .
Dry Hard wood. Good to excellent quality tobacco.
Range| 262-480 181-420 1.8-2.9 11191-1949| 6-11.6 | 3.9-7.3

! Data compiled and provided by Paulo Ratke ATTT and Emmanuel Soko and Colin Blair TLTC. Estimates on kg of tobacco cured and kg of wood used calculated

by T Bunderson based on Urambo Experiments in Table 1A.
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3.3 Rocket Barn Report - AOlI Malawi (Information from Ron Ngwira)

The program started with a few issues and constraints that hindered the success of the scaling
up initiative. These include: incomplete design work, lack of materials and trained skilled
masons, plus an overall late start.

Training

Training of builders was conducted jointly between Probec, Limbe Leaf and Alliance One
Malawi Limited. Training of builders was done in two regions Mpherembe and Kasungu.
Probec provided the trainer of trainers from two external engineering outfits. Alliance one sent
10 builders to each course representing a total of 20 masons trained for one week each. The
training was overall problematic with inadequate construction material and untrained trainers.
However the training was completed.

Barn Construction

The trained masons commenced building 18 barns of which only two were completed and one
was actually used. Households therefore benefited from only the one completed barn.

Since the barns are still undergoing modifications and trials, it was a blessing in disguise that
the program was not implemented to the initial intended scale. The new design and change
from Dedza bricks is welcome; it also reduces costs. The new scale up will be much better
having started earlier with a dedicated team of skilled masons and master mason. This shall
guarantee success in the 2007/08 season.

3.4 Rocket Barn Report - LLTC (Information from Tamanda Chidzanja)

Introduction

After successful results from the initial Rocket barn trials at Mpale Scheme, it was decided to
extend the practice for testing with smallholder farmers. Although the program started late in
the season, it attracted the attention of farmers from all parts of the region due to the expected
savings fuel and transportation costs for the same quality of tobacco.

Selection of Farmers, Barn Number and Location

Table 11 shows the number, location and names of farmers and contractors who helped build
the barns. The aim was to build 26 barns over a wide area to expose many farmers to the
technology. Choice of site was also based on accessibility for easy monitoring and supervision.
Rocket barns were viewed by LLTC to function as a reward and motivation for growing good
tobacco farmers. The selection of farmers to become the first beneficiaries of the technology
was based on the following criteria:

= Farmers who are dedicated, hard working and profitable growers of tobacco.

= Farmers able to understand the impact of the technology on their livelihoods, tobacco in
particular relative to their other old barns.

= Farmers with the ability to supplement the materials needed for construction, i.e., separate
from the specialized needs for the channels, furnace, chimney, and vents (see farmer
contributions under Table 7 below).
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Table 7: Number and Location of Rocket Barns with Names fo Farmers and Contractors, Malawi

Barn
Area No. Location Farmer's Name Contractor
KSVP North 1 Chulu MR CHING’ANYI Mr Jembe
2 Linyangwa FRIDAY PHIRI Mr Juma Kasalika
3 Mpasadzi BOSTON SOKO Mr Muyande
4 Mpasadzi MR CHIRWA Mr Moses Mzima
5 Kasungu C.0. MWENDA Mr Jembe
6 Linyangwa MALISAWO BANDA Mr Juma Kasalika
7 Chitdzenje HARRY KASESE Lucinano Solomoni
8 Chulu HARISSON GUNDE Mr Jembe
9 Mphungu Mc ALEX MPANGO Eneya Zimba
10 |Kasungu MR THENGO Eneya Zimba
KSVP South 1 Santhe CHARLES B CHIKONJE Dyson Bwereke
John Kolonolio
James Mgwebe
Anthony Lungu
2 Kamphulu PETER FOLOMA Dyson Bwereke
3 Kamphulu SICHO S BANDA Gibson Kabuluzi
4 Mpale EDWARD MKOMBA Mackson Pyson
5 Mpale ENOCK G KAMBADZO Smiler Mwale
6 Mpale GRAFUDE BANDA Joseph Mwangala
7 Kapelula PEARSON B BANDA Kawaye Phiri
8 Santhe LYFORCE C MWALE Training Program
9 Santhe S C GZEZA Training Program
10 [Santhe MALENGA S BANDA Training Program
Kabwafu Project 1 Chitukuko JOHN KUMWENDA Mathews Shaba
2 Kaswadongo DAVIE CHISI Mathews Shaba
3 Tokatoka PHILLIP MBWEWE Champhley Mumba
4 Titemwanenge RICHARD TCHONGWE Tyson Nyirenda
5 Titemwanenge JUSTIN CHIRWA Watson Mdhluli
6 Chipolopolo ALICK NKHOMA Tyson Nyirenda

Training

All building contractors were trained by LLTC, including 10 other builders from Alliance One
International and a Brazilian agronomist working for ATTT in Tanzania. Training focused on the
following:

Barn measurements

Barn construction

Chimney, firebox, furnace construction
Tier poles — size and number

Roofing design and materials

=A =4 =4 -4 =

A total of four barns were constructed during training: 3 in Santhe and 1 in Kabwafu before the
builders were sent to help with constructing farmer barns.

Status
Of the 26 barns constructed, none was fully completed and only 4 combustion chambers were
constructed due to changes in design and problems with the timely supply of specialized Dedza

bricks for the furnace. Currently most barns are intact except 3 that collapsed from heavy rains.
The farmers whose barns collapsed agreed to reconstruct the barns.
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Households

A total of 26 households were involved in the new barn technology trial. Farmers appreciated
the technology, but complained that they were unable to see the results due to failures to
complete construction.

Recommendations and Plans for 2007/08

Barn modifications by Probec need to be finalized quickly.

Builders need to undergo training on the modifications.

Barns from last season need to be completed in time for the coming season.
Farmers need training on how to build and use rocket barns.

30 more barns are targeted by LLTC in 2007 / 08 season.

= =4 =8 -8 =9

Conclusions

The technology is welcomed by smallholder farmers as it will save on fuel and transport costs,
while reducing demands on forest resources although it has not demonstrated assurance for
guality tobacco. The modifications and supply of materials should be provided in a timely
manner to demonstrate the potential of this barn with farmers. This will facilitate scaling up in
the future.

3.5 Rocket Barn Plans for 2007/08
Modifications

Results above revealed the need for further design modifications. To test these modifications
before the next tobacco season, it was proposed to grow 2-4 ha of tobacco under irrigation to
assess the efficiency and quality of the cure. In addition, it was proposed to develop a software
program to analyze all the data being collected.

Allowable Costs for use of JT Group Funds

There appears to be confusion over who is responsible for what costs between JTI, the
Tobacco Suppliers (Universal and AOI) and the farmers. To clarify everything for the 2007/08
season, TLC recommends a written memorandum of agreement to avoid misunderstandings.
Table 8 below suggests a breakdown of costs and expected partner contributions (see details
in Table 9).

Table 8: Summary of Contributions by Each Partner for 2007/08
(100 x 250 Stick Barns in Malawi & 70 x 480 Stick Barns In Tanzania)

Totals for
Contribution in | Contributionin | garnsin

Contribution Per Malawi (USD) | Tanzania (USD) | wmy g T2

Partner Nature of Contribution Barn (USD) Total $ % Total $ % (USD)
PMI * Specialized materials and construction $ 475 $ 39154 23% | $ 27408 31% | $ 66561
JTI* Specialized materials and construction $ 392 $ 3915 2% |$ 7831 9% |[$ 11746
Farmers Labor, bricks, other materials as per normalbarn | $272Mw/$121Tz | $ 27164 16% | $ 8440 10% | $ 35604
ProBec Research / Mgt Staff and related support $ 439 | $ 62300 37% | $ 12400 14% | $ 74700
ULT/AOI Mw|Barns mods/Scott accomm/transport/training $ 166 | $ 28200 17% | $ - 0% |$ 28200
ATTT Transport, training, staff allowances $ 386 | $ - 0% | $27025 31% |$ 27025
TLC Administration / Finance / Comms / Reports $ 741 % 7000 4% |$ 5500 6% [$ 12500
TOTAL Total Per Barn: $ 2120 in Mw / $ 1969 in Tz [ $167 733 100%| $ 88 603 100%]| $ 216 811

* Proposed to cover 50-60% of the farmer costs for tiers and bamboo in Malwi ($60-75/barn) only for 2007/08 because of testing nature of
program & related risks (needs approval from PMI/JTI)
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Scale-up Plan

Research will continue at Nature’s Gift to assess cost, quality and energy use in relation to a)
design modifications, b) barn size, and c) type of wood using different tree species (Pine,
Eucalyptus, Senna, Miombo, Acacia).

It is proposed to continue selected research trials of the rocket barns while simultaneously
undertaking field tests of the latest modifications with selected farmers in Malawi and Tanzania.
This will be implemented under a coordinated plan of construction and supervision that involves
ProBec and TLC in both Malawi and Tanzania with support from the Tobacco Suppliers. PMI
has also stipulated that the cost to produce the required “off-season” tobacco should be borne
by the Tobacco Suppliers (2-4 ha at an estimated $5000). The target number of farmer barns is
100 in Malawi and 70 in Tanzania (see Tables 8 & 9).
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Table 9: Breakdown of Costs and Partner Contributions to Rocket Barn Program in 2007/08
100 x 250 Stick Barns in Malawi (90 PMI and 10 JTI) & 70 480 Stick Barns In Tanzania (50 PMI and 20 JTI)

Improved Wood Use Efficiency:
Rocket barns use an average of 4 kg vs. 15-20 kg of wood for traditional barns per kg cured tobacco.

In terms of wood and associated transport costs in Malawi @ USD18 per ton, savings equate to USD 200-300 per ton of tobacco

Current Costs of Rocket Barns: These are very high at present because of the R&D pilot nature of the program. Costs will drop dramatically
once farmers and local builders are trained to build their own barns using local materials and with little or no support from the outside.

Cost/100 Barns Cost/70 Barns Cost/170 Barns

o

5'_) Quantity (Total Cost for  (Total Cost for  (Total Cost for

[<] Item /Barn Cost/Unit  Cost/Barn Malawi) Tanzania) Mw & Tz)
g Custom Springer Bricks 200 10 2000 200 000 140 000 340 000
= Custom Wedge Bricks 40 10 400 40 000 28 000 68 000
E Portland Cement (Bags) 4 1600 6 400 640 000 448 000 1088 000
= 7' Corrugated Roofing 4 945 3308 330 750 231525 562 275
g 28 Gauge Flat Sheet 76x180cm 7 840 5880 588 000 411 600 999 600
@) 28 Gauge Flat Sheet 240x90cm 2 2500 5 000 500 000 350 000 850 000
g— Round Bar 6mmx6m 1 960 960 96 000 67 200 163 200
o Plastic Sheet (Roll) 1 3100 3100 310 000 217 000 527 000
{5 Soft Wire (Kg) 1 360 180 18 000 12 600 30 600
- 4" Hinges 2 135 270 27 000 18 900 45 900
2 2 2" Hinges 4 60 240 24000 16 800 40 800
n & Roofing Nails (Kg) 1 210 210 21 000 14 700 35700
% m 6" Nails (Kg) 1 190 143 14 250 9975 24 225
Q 5" Nails (Kg) 1 190 95 9 500 6 650 16 150
g 3" Nails (Kg) 2 190 428 42 750 29 925 72 675
- 2" Nails (Kg) 2 190 428 42 750 29 925 72 675
) 1"x8" Timbers 2 1550 2325 232 500 162 750 395 250
c 2"x4" Timbers 1 1800 900 90 000 63 000 153 000
-g Quarry Stone for Lintle 0.2 1000 200 20 000 14 000 34 000
_g Secure Material Storage (On Site) 1 750 750 75 000 52 500 127 500
€ Specialized Building Team 1 20 000 20 000 2 000 000 1 400 000 3400 000
8 Metal & Woodworking Team 1 1600 1600 160 000 112 000 272 000
E TOTAL COST (MWK) 54 815 5481 500 3837 050 9 318 550
TOTAL COST (USD) 392 39 154 27 408 66 561
Cost/100 Barns Cost/70 Barns Cost/170 Barns
Quantity (Total Cost for  (Total Cost for  (Total Cost for

c Item /Barn Cost/Unit  Cost/Barn Malawi) Tanzania) Mw & Tz)
.8 Burned Bricks (190x90x90mm) 9 000 0.005 45 4500 3150 7 650
E Mud Bricks (300x140x100mm) 1500 0.005 8 750 525 1275
= Thatch (Bundles) 70 0.36 25 2500 Movedto ATTT 2 500
c Sand (Tonnes) 6 0.71 4 429 300 729
8 Ox Cart to Move Sand 1 14.29 14 1429 1000 2429
o * Linear ties for thatch 50 0.14 7 714 714
_5 *  Bamboo 62 0.18 11 1107 These items 1107
£ * Tiers (10-12cm) 16 4.29 69 6857 moved to ATTT 6 857
@ * Tiers (8cm) 10 3.93 39 3929 3929
w Dagga Boy (Days) 21 1.07 23 2 250 1575 3825
Laborer (Days) 21 1.29 27 2700 1890 4590
TOTAL COST (USD) Cost/Barn: $272in Mw / $121in Tz 27 164 8 440 35 604
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*

These items and their transport are expensive for the farmer, especially when he/she already has a functioning barn. Until the farmer is
convinced of the efficiency and savings with the rocket barn, it will be difficult to commit extra funds for these items. The purpose of
this season is to demonstrate the benefits to farmers under typical farm conditions to facilitate scaling up in 2008/09 with stronger
support and interest from farmers. Given this situation, perhaps PMI would be willing to meet 50% or more of the cost for these items,
recognizing the risk of setting a precedent that would raise expectations for this to continue.
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Table 9: Breakdown of Costs and Partner Contributions to Rocket Barn Program in 2007/08 (cont'd)

Cost/100 Barns Cost/70 Barns Cost/170 Barns
(Total Cost for  (Total Cost for  (Total Cost for
Item Cost/Barn Malawi) Tanzania) Mw & Tz)
g Peter Scott Salary 235 40 000 40 000
= Peter Scott Summer Replacement 38 6 400 6 400
_g Full Time Malawian Supervisor 9 1600 1600
= Support Staff Travel Costs 35 6 000 6 000
g Accommodation (Field Visits) 18 3000 3000
@) Travel for Project Manager 18 3000 3000
] Transportation & Fuel 12 2000 2000
g Phone Credit for Staff 2 300 300
o Tanzanian Project Manager 38 6 400 6 400
a8 PManager Accommodation &
Food & Phone/Email 7 1200 1200
Full Time Tanzanian Supervisors (3) 28 4 800 4 800
TOTAL COST (USD) 439 62 300 12 400 74 700
Cost/100 Barns Cost/70 Barns Cost/170 Barns
2 c (Total Cost for  (Total Cost for  (Total Cost for
-~ o Item Cost/Barn Malawi) Tanzania) Mw & Tz)
§ I% 5 R&D at Nature's Gift (modifications
4 g2 May-June) 31 5200 - 5200
8 S e Peter Scott Accommodations 24 4 000 - 4000
IS 8 Off Season Crop (Aug-Dec 2007) 24 4000 - 4000
3 Transport / Training 88 15 000 - 15 000
TOTAL COST (USD) 166 28 200 - 28 200
Cost/70 Barns
< (Total Cost for
= < Item * Quantity/Barn  Cost/Unit $ Cost/Barn $ Tanzania)
a 2 Night Allowances for ATTT staff 30 2100
S a2 Linear ties for thatch 50 0.14 7 500
== Bamboo 62 0.18 11 775
||: g Tiers (10-12cm) 16 4.29 69 4800
= O Tiers (8cm) 10 3.93 39 2750
< Material transport 80 5600
Transport (David Ross) 150 10 500
TOTAL COST (USD) 386 27 025
*  Excludes costs of overseeing the project, purchasing, accounting, reporting results etc.
Total Total Cost for
- Administering Project & Cost per Costper Days/Annum- Days/Annum -  Days/Annum Malawi &
o Accounts Barn day Malawi Tanzania (Mw + Tz) Tanzania
5 Meetings with Partners 250 6 4 10 2500
-g Field Checks on work progress 250 6 4 10 2500
c Checking accounts / receipts 250 5 4 9 2250
8 Summarizing meetings/reports 250 5 4 9 2 250
) Correspondence/emails/phone calls 250 4 4 8 2000
— Transport for field visits 250 2 2 4 1000
= Volunteer from Engineers without Borders at no cost to TLC
TOTAL COST (USD) 74 28 22 50 12 500

Note: The above breakdown of costs and contributions, once discussed and agreed, should be included
in a management agreement signed by each partner clarifying specific responsibilities and commitments
in terms of technical support, financial and in-kind contributions, implementation, and reporting.
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