
Hafto Site Visit - 11th February 2014 

The initial site design for the Hafto site was conducted and delivered to SMART in July 2012. A 

subsequent update was delivered following an initial 3-day implementation and training session 

in October 2012. Subsequently one trainee, Tesfaye, was given a full Permacutlure Design 

Course training on behalf of SMART in Konso in September 2013, along with a representative of 

ARS (Oliver Kopsch). 

 

The purpose of this site visit was to survey the situation on the ground with regards to the 

reported flooding during the rainy season and devise a response strategy on the basis of the 

impending food scarcity in the area, as well as introduce the junior consultant (Asmelash 

Degne) to the site to facilitate his on-going follow up on design implementation activities. By 

chance, it had rained heavily during the previous three days, despite it still technically being the 

dry season, and we had a chance to observe how the flooding affected the site and its 

consequent impacts on the productivity potential of the land.  

 

Our objectives in developing this site design update, as specified by the clients, are: 

1) Design for Physical Activities – developing a site map and implementation plan within 

given budget requirements to address the following issues: 

a. To expand food production quantity and variety 

b. To develop an informal demo center for neighbouring farmers on sustainable 

gardening and farming 

- Pathway planning 

- Signs showing species  

- Irrigation improvement systems  

- Meeting area to explain new techniques to local farmers) 

c. Establish a new up tree nursery  

d. Establish a vegetable and herb nursery 

e. To improve current fencing with green/productive fence (fodder, jatropha etc.) 

f. To set up composting area 

g. To improve the site for natural habitat of “beneficial” animals (birds, insects, 

bees etc.) 

2) Design for Commercial/Economic and Administrative Systems 

- To sell food (in hunger season possibly giving for free) food to the local community 

- To set up an accounting system of food production and sales 

- To increase management and technical skills of the Hafto gardener (Tesfaye) and to 

supervise other SMART areas in setting up and increasing food production centers 

- To develop a knowledge (support) center to transform local farmers’ land into higher 

productive food areas to increase food self-sufficiency. 



Section I: Survey Update: Observations of the Hafto Site and Surrounds 

1) Flooding 

The site was flooded quite badly at the time of our visit despite there only having been a single 

heavy rain in the previous three days. We were however able to use the situation to effectively 

assess the hydrology of the surrounding area and its effects on the site. 

a. The local Elder’s land to the SW of the SMART water kiosk compound was waterlogged over 

a large portion (>50%) of its area at the time of the visit. 

  
Flood seen from neighbour’s land   Flood on elder’s land, from water kiosk compound 

   
Flood from uphill to the south on elder’s land 

b. The remaining part of the elder’s land showed evidence of sheet water flow across the 

surface depositing silt and organic materials. This flood water was also affecting the 

northern 2/3rd of the WASH compound. The kiosk compound was not currently affected but 

may be inundated if the water level rises with more rain. 

c. The death of a large proportion of the trees on the site including the large "shola” (Ficcus) 

to the southern edge of the site indicates that the level of the flooding in the rain season 

was very high, indeed higher than in a number of previous decades.  

d. The heavy clay soil across most of the site has a very low rate of infiltration, holding 

standing water on its surface for weeks to months. 

e. Waste/splash water from the water kiosk draining into the local elder’s land keeping it 

moist even during the dry season may have been added to the effect of flooding.  



f. We were able to resolve the entry points of flood water onto the site from two directions: 

the major entry point is from a gulley which runs along the entry road to the NW of the 

elders land and enters the land at the western corner. 

g. A second smaller water course runs down the slope from above the site to the SE. This 

water flow has eroded a gullet above the site. Since the site is located at the base of the 

slope the eroded soil has evidently been deposited on the site itself for a number of years, 

leading to a slightly raised area on which the guest house and WASH compounds are 

situated. Since the direction of this smaller water course intersects the larger, coming from 

NW the result is that water from the larger water course backs up behind the raised area of 

land water-logging the local elder’s land.  

 

Map 1: Hafto Site Survey [February 2014] – broad-scale flooding effects on Hafto site 

 
h. A wider survey of the local area indicated the main flood from the NW affects a number of 

community members along the course of the watershed, both up and down-stream from 

the site. The flood comes from the NW along a gulley carrying water down from the 

highlands. Down-stream from the site we observed that the base of the gulley narrows 

progressively and there has been a build up of sand in it. It appears attempts were made to 

deepen the gulley in the past by digging it out depositing banks on either side. However a 

fresh build up of sand in the gulley base is pushing the fold water up over these banks 



shedding water onto the flats either side which are both residential compounds and 

agricultural lands used by the community.   

             
Gulley carrying flood water from NW A point of overflow from the gulley onto flat lands 

around the Hafto SMART site (though this one is 

downstream of the site itself) 

 

i. Interviewing the community members 

indicated the flood in inundating local 

farmlands and housing on a regular 

basis and is an ongoing problem for the 

community living over several hectares 

to the north of the smart site.  

    

 

 

 

 

j. There is a larger permanent river some 

2-300m to the north of the site and we 

observed some attempts to divert 

excess flood waters towards this, 

however a large and wide drain would 

require considerable community 

participation to construct. 

   

 

 

k. We also observed local community 

members cultivating large plots of vegetables along the banks of the river about 1km from 



the site, using diesel pumps to irrigate with and growing cabbages, chillies, potatoes and 

maize. 

   
l. A survey of the site’s immediate surroundings indicated that the neighbour to the western 

side of the local elder has quite effectively protected his land from the effects of the 

flooding by digging ditches and banking 

the spoil along his boundaries on all sides. 

He was able to keep the most recent flood 

from the NW out of his land all together. 

Despite some seepage of water onto his 

land from the elder’s land we could see a 

marked difference due to the effect of this 

earth-banking infrastructure. He has also 

dug a pond fed by a small canal actually 

bringing in water from the elder’s land. 

The spoil from the pond had been used to raise the surrounding round level so that being 

above water level it remained dry and firm. His animals used the pond for watering. The 

very low infiltration rate of the soil means that pond liver is not required and the neighbour 

indicated the pond will impound water for up to 6 months. 

 



2) Food Production 

m. The Hafto project’s model farmer (Tesfaye) 

has been making use of available land. The 

only land not currently subject to flooding is 

the SW 1/3rd of the wash compound and the 

SE end of the kiosk/guest house compound 

– an area of about 2000m2 alltogether.  

n. He has dug a small diversion drain along the 

SE boundary of the WASH area to divert 

flood water coming down-hill from the 

south east, which he had stabilised by 

planting with sisal (Agave sisalensis), as recommended during his training. This area is now 

protected from direct run on and is also raised up slightly, making is invulnerable to the 

main floods from the coming from the west.  

o. He has made block plantings of vegetables on about a quarter of the currently available 

area and planted a number of fruit 

trees both along the boundaries and 

interspersed among the vegetable 

beds. The trees had not been planted 

according to outlined fencing, wind-

break or successional and spatial 

stacking plans in the site design 

delivered back in 2012 and the location 

chosen by Tesfaye for the different 

species he planted was not 

appropriate. 
Land inside WASH compound pre-prepared for planting 

vegetables by ploughing 

p. There was no use of composting, mulching or “typical” Permaculture gardening techniques. 

q. Within the kiosk compound Tesfaye has developed some nursery beds behind the guest 

house and he has prepared large numbers of cabbage, onion and coffee seedlings which 

were ready for planting at the time of the visit. 

 

3) Composting, Donkey Parking, Manure Collection and Second Use of Waste Water 

a. No composting was currently being conducted on the site. 

b. The fencing which had been established in October 2012 to delineate areas for “donkey 

parking”, car parking and keep animals off the local elder’s land had broken and become in-

effective. As a result there is no clear waiting area for the donkeys and the manure they 



drop is being spread around randomly on the whole road area between the WASH 

compound and the water kiosk. Animals are also accessing the elder’s land freely, grazing 

off ground cover and trampling the water-logged area into mud. 

c. There has been no infrastructure developed to make effective use of the splash from the 

kiosk which is a considerable stream of water that could serve several functions. It is 

currently running along a drain which has been dug across the public bridleway leading into 

the WASH compound where a small pond has been dug for irrigation water. Animals have 

been drinking from this canal and trampling its edges it into mud. The manure they drop has 

been getting trampled into this mud also, preventing collection as well as smelling bad. 

    
d. Cars have parking up near the kiosk, further compacting available manure into the mud. 

e. A cattle trough was established at the NW corner of the WASH compound for watering 

cattle with treated black water. However this has not been in use since it was partially filled 

with silt during the flooding and the area around it has been heavily silted making into a 

mud bath. 

f. It was also reported to us that the WASH facilities reed-beds were not functional, possibly 

due to blocked pumps from the dirty water tanks, since apparently the water was not 

entering into the reed beds at all and Tesfaye told us he was using freshly pumped water 

from the main tank to keep the reeds alive. 

 



Section II: Assessment of Possibilities for Intervention 

Brainstorming with client for development of goals and objectives 

 

Through brainstorming and discussion with the clients resolved the following priorities for site 

development strategy: 

1) Contain and neutralise flooding problem. This is the major pre-requisite to significantly 

increasing food production on the site.  

2) Expand and diversify food production in short, med and long term. The client indicated a 

desire to begin using and demonstrating the kind of Permaculture techniques covered 

during the training received in Konso in 2013. However, given the need to produce food 

fast in view of the looming food crisis in the area we discussed the effectiveness of 

trying to instil novel techniques when time is of the essence in producing bulk of output.  

a. Short term goal: maximise food production ahead of impending food shortage 

including annual vegetables and annual staple crops, based on familiar local 

techniques.  

b. Medium term goal: build resilience by developing and demonstrating sustainable 

(Permaculture) techniques: seed saving, compost, mulching, path design, animal 

fodder production, wind-breaks to reduce dry-season evaporation etc. 

c. Long term: integration of perennial production, animal systems etc.  

3) Manure and organic materials collection for composting – the current waste of animal 

manure needs to be addressed both to establish better sanitation around the water 

kiosk and to facilitate harvesting of the manure resource for fertility on the site: 

a. More effective use of splash/waste water to insure positioning of animals for 

effective manure collection 

b. Improvement of fencing to define donkey-park, car park areas and production 

areas 

c. Putting down hard surfaces around animal troughs to make manure collection 

easier 

d. A scheme for collecting manure, crop wastes and organic material from the 

community for compost production – perhaps using water exchange 

e. Composting points to be to be located near animal watering points 

4) Seed saving and nursery in Kiosk/Guest house compound 

a. Construct a new shed for Tesfaye to act as a tool and produce store, record 

keeping, and seed saving  

 

 



Section III: Design Update for Hafto Site Physical Activities 

1) Flooding – Earth Works Infrastructure Development  

Following the principle of “intervene least for the most effect”, we decided to focus on 

hand-dug earth-works which are feasible for a team of 5 - 6 locals to implement in 4 - 8 

weeks of work, based on techniques demonstrated by neighbours in the local 

community – earth banks, ditches, canals and ponds. Earth diversion banks can be 

planted with Agave as already demonstrated by Tesfaye, stabilising them and making 

effective animal barriers with potential to form the first row of wind-break when backed 

up by other plantings. Diversion banks should be raised along all boundaries of the 

whole site including the WASH compound, kiosk compound, elder’s land and sister’s 

land (to NW of Elder’s land).  

a. Main priority to be given to a large (1m high) bund along the NW boundary of 

sister’s land, which will keep the main force of the flood from entering at the 

west corder.  Cooperation should be given to develop flood defences along the 

NW and also SW boundaries of the neighbour’s land to be of similar size, since 

floods entering his site will drain into the elder’s land and hence affect the WASH 

and kiosk compounds also. 

b. Next a smaller (50cm high) earth bank can be raised along the NE boundary of 

the sister’s and elder’s land until reaching the point adjacent to the west corner 

of the WASH compound.  

c. Here a detour in the bank should be made to encircle the the animal drinking 

trough which is outside the compound. A wide mound needs to be raised at this 

point, over which cars and animals can pass to access the kiosk and use the 

public bridle-way.  

d. The bank should then continue along the NW edge of the WASH compound and 

again along the NE edge up to the eastern corner joining the bank already dug by 

Tesfaye along the SE edge. These banks will prevent the flood from backing up 

onto the site. 

e. Banks should also be raised along the up-hill edge of the site to the SE. Tesfaye 

has already don’t this on the WASH compound, but it needs to be continued 

along the elder’s land protecting any additional land that may be cultivated up-

hill from the elder’s house. 

f. Earth banks should also be raised the whole way around the kiosk compound 

and the elder’s house to prevent any floods which do enter the elder’s land from 

inundating them.  

g. An Inlet pipes can be inserted into the earth bank at the west corner of the 

elder’s land to allow controlled entry run on water as required.  



h. A series of ponds can be dug along the contour line between the inlet and outlet 

points joined together by canals. These ponds should be of 4m x 4m area and 3m 

depth. Canals join ponds up into a chain running from the west corner over 

towards the water kiosk, the passing across the public bridleway and into the 

WASH compound. Top soil spoil from the ponds can be made use of for raising 

the ground level to prevent water-logging or the entry of the flood onto the 

sister’s land. Additional spoil (sub-soil) can be heaped onto a large bund to the 

southern side of the ponds to prevent any flood water that does break into the 

site from entering the sister’s land from the south.  

i. A pipe should be laid under the bridleway to stop donkeys from trampling the 

canal and creating a mud pool.  

j. One or two ponds can be also dug within the WASH compound.  

k. The outflow pipe will then release any excess water at the lowest point on the 

NE edge. 

 

Map 2: Earth-works intervention design for flood protection  

 



2) Food Production 

a. Short term – maximise food production ahead of impending food shortage based 

on existing knowledge and resources: 

i. Expand block-plantings of vegetables to cover whole of WASH area (once) 

flood protected. 

ii. Use of second flood proof area to SE of elder’s land 

iii. Maintain and expand (as required) vegetable seedling nursery behind 

guest house 

iv. Seeds can be sourced from Agg. Office as per local horticulture examples 

observed on river bank 

v. Expand to develop irrigated main crop areas for bulk carbohydrate 

production on northern sector of elder’s/sister’s land (once flood 

protected). Crops can include root crops (potato, sweet potato) and 

grains (maize). 

vi. Wet crop including sugar cane, banana and taro as well as cane 

(“shumboko”) can be planted into the southern sector of the elder’s land. 

However if the elder prefers this area could also be made into pasture 

with the effective exclusion of flooding. 

 

Map 3: Major Land Uses for Food Production 

 



b. Medium term (beyond the coming season) – build resilience by developing and 

demonstrating (new) sustainable (Permaculture) techniques: 

i. Compost 

The main priority in terms of sustaining soil fertility is to cycle nutrients 

taken off the land in animal and human food back into the soil through 

composting. This requires the mixing of different organic materials in 

correct proportions to give aerobic break down and humus formation – 

manures, crop wastes, kitchen and garden vegetable wastes. Developing 

systems for collecting these requires the following: 

i.i)  Drinking troughs – It was recommended in 2012 that a drinking 

trough be prepared for donkeys just outside the kiosk compound at the 

northern corner. This trough should be connected by an outflow pipe to 

the concrete platform on which jerry-cans are filled so that the splash 

water runs directly into it. The overflow from the trough should then 

enter the pond system and run via the underground pipe (1.i) into the 

ponds in the wash compound where it can be used for irrigation. Adding 

a shade roof over the donkey park may further promote the animals to 

assemble in the area while waiting for water. 

i.ii)  Surfacing for manure collection - The position of the trough at the 

edge of the donkey park will encourage the livestock to enter it and drink 

there rather than standing around on the bridle-way. This will mean a 

more focussed deposition of manure in that area. A concrete or other 

hard surface should be laid down in the donkey park area to prevent 

trampling of the manure into mud during the rain time and make 

collection of the manure by scraping up with a shovel easier. A similar 

concrete surface should be laid around the cattle trough at the west 

corner of the wash compound. 

i.iii)   Clear definition of car and donkey parks – the fencing around the 

car park and donkey park has broken down and needs to be renewed. It 

should be both strong and impassable cattle and donkeys and to provide 

a clear definition of the use of the areas. A sign should indicate where 

cars are to park and that they should not enter the donkey park area. The 

fence should also continue along the edge of the elder’s land at least as 

far as the corner of the wash compound where it will meet the 

earthworks established for flood control (1.b). 

i.iv) Composting points – with the establishment of functional water 

points, separation from cars and removal of mud from around the 

watering points there will be potential to collect large amounts of 



manure from the animals using and passing the site. This manure can be 

used for composting at two composting points directly adjacent to the 

watering troughs, one just inside the local elder’s land, one just inside the 

western corner of the WASH compound. 

i.v) Scheme for community organic wastes collection – this manure 

collections needs to be supplemented with waste crop materials such as 

chaff (which is usually burned by local farmers) from wheat, barley, t’eff 

and sorghum which have a higher carbon content, as well as kitchen and 

garden wastes. A scheme should be developed where by community 

members can dispose of their organic wastes at the site and receive some 

free water as payment for their waste materials. 

ii. Fencing 

Clear separation of land-use parcels is essential for effective management 

to allow sustainable land use (e.g. cattle should not enter gardens) hence 

adequate fencing of all productive areas (including car and donkey-parks 

(b.i.iii) must be conducted (See map 4 below). Initially fencing can be with 

wood pole and barbed wire. This should immediately be backed up with 

planting of mulitfunctional green fence species such as sisal (fibre), 

kushem (fruit for jams) or Jatropha (oil crop). Green fences can also be 

part of wind-break plantings and/or earth bank stabilisers for flood 

control. 

iii. Mulching and Path Design 

With a composting system operational continual amendment of the soil 

can be implemented as cultivation proceeds. Permaculture techniques 

such as raised beds and double digging can be implemented along with 

path planning for key-holes and mandalas giving aesthetic beauty as well 

as higher path to bed area ratio efficiency. The junior consultant 

(Asmelash Dagne) is well experienced with these techniques and 

concepts and can offer on-going guidance to Tesfaye on how to 

implement them on the site to develop it as an exemplar garden for local 

community. 

iv. Sales, storage and accounting facilities 

The head gardener needs adequate facilities to perform his role 

effectively including a store for equipment, seeds and produce from the 

garden which has yet to be sold. The location decided is at the west 

corner of the kiosk compound behind the solar array. Once the 

compound has been flood protected this building can be constructed. We 

decided to demonstrate sustainable building techniques in this 



construction – adobe brick walls and lime-plaster finish – cheap and with 

low ecological footprint, reducing timber and cement use. 

v. Seed Saving 

Current production is reliant on hybrid seed. Continual purchase of 

canned seed means that the margin of profitability is constrained. Also 

the resilience of the system demonstrated to local community is 

compromised by reliance on external seed input. In time development of 

heir-loom varieties at the site based on true breeding strains is essential. 

These can be imported from seed-banks in central and southern Europe 

and the varieties grown out to multiply the stock at the site. The head 

gardener’s facility will need these equipment to perform this role: 

shelves, a 1m x 2m work-bench, sieves of different grades, a drying rack, 

sealed containers of 2 litre down to 100ml volume, labels, a recording 

book, mosquito nets, marking flags. A cat should also be kept at the 

compound to prevent rodents from moving in. 

vi. Animal Fodder Production 

Animal fodder shortage is a major issue in the area making milk 

production extremely low. The site can easily demonstrate integrated 

production of bulk carbon (elephant and banna grass, cane, sugar cane, 

mulberry) and high protein legume (Sesbania, tree leucerne, Leucaena, 

Accacia siligna) forages integrated into windbreaks, “chop and drop” 

plantings for dry season shade and also planted for earth-bank 

stabilisation and water cleansing. These plants will be key to increasing 

the overall biomass on the site in the long term, boosting productivity 

and developing soil fertility. They can also easily be propagated out into 

local community replication following short training workshops.  

vii. Tree Nursery for Community and SMART Sites’ Development 

A tree nursery should be developed in the water kiosk compound (see 

Map 4b) to produce fruit and fodder trees and plants for sales to 

community as well as to develop the planting stock required for site 

development and also to supply other SMART sites as they come online 

in the area. 

viii. Wind-breaks to reduce dry-season evaporation etc. 

Wind break plantings should be established along all south and east 

facing boundaries to reduce dry-season desiccation of the site and 

maintain healthy vegetables. The wind-break planting sequence at 1m 

intervals should be: sistal (on boundary), kushem (inside boundary), 



elephant grass, leacinnea/sesbania mixed, mulberry/Acacia siligna 

(mixed as back row).  

 

Map 4: Required Fencing and Animal Watering Infrastructure at Hafto Site, February 2014 

 
 

c. Long term: integration of perennial production and animal systems.  

i. With adequate development of biomass and a fodder bank on the site 

there is the potential to bring in animal systems such as poultry, stall-fed 

dairy and cattle fattening within a 2-3 year timeframe. These systems 

would require their own infrastructure designs which can fit into the 

existing land use layout. However in the absence of a currently feasible 



budget plan for their development we have left them out of the present 

design update. 

ii. Perennial food production should not be left out of the system since its 

development is key to building long term resilience and food security, 

although the clients have emphasized the need for rapid development of 

income streams in the near-term. Hence we have designated the NW end 

of the sister’s and elder’s land as a food forest area which should be 

planted with an appropriately time-stacked mix of fruit and legume trees 

similar to that outlined in our original design plan submitted in 2012. 

 

 


