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Executive Summary

Medair was one of the six NGOs who implemented a project under the first call for proposals by the Basic Services Fund Secretariat in 2005. At that time the Secretariat was run by Skills for South Sudan. Medair are the first NGO to have completed a BSF project which they did on time in January 2008, therefore this is the first end of project review to be conducted by the Secretariat which has been run by BMB Mott MacDonald since October 2006.

Medair implemented the “Provision of Safe Water, Hygiene & Sanitation Programme for host communities, IDPs and returnees in South Sudan” in four areas of South Sudan following a comprehensive Health Knowledge, Practice and Coverage study in mid 2005 in Awoda, Northern Bahr el Ghazal State, Ayod and Atar, both in Jonglei State and Melut County, Upper Nile State. The study revealed high levels of childhood illness including malnutrition, lack of knowledge of key health and nutrition practices and low access to clean water and sanitation. In February 2006 DFID awarded a contract worth GBP 586,287. The goal of the project was to raise the standard of living through improved health and productivity by expanding access to potable water supply systems, hygiene and environmental sanitation. The water/sanitation project was designed to complement Medair’s health facilities in the four areas.
The target number of beneficiaries was 18,750 but the review found that only about 4,026 are benefiting from the improved water supply and 8,428 benefited from sanitation interventions. In Awoda most households benefiting from the shallow wells also benefited from sanitation. At the time of the review, no one was using the four boreholes in the farmlands in Melut County. 

Given the logistical difficulties in accessing the four project areas in three states in 2006; all were accessed by air from the Medair base in Lokichoggio, Kenya, the project was not well designed. It would have been more efficient to have concentrated on one or two contiguous counties in one state. In 2006 Medair was required by the Ministry of Health, in their decision to implement the Basic Package of Health Services (BPHS), to select one county to work in, and considering the underserved status of Melut County in Upper Nile, this area became the focus of Medair’s work. As a result of establishing a base in Malakal which can be accessed by river and road, support costs were reduced.
It was evident in both Awoda and Melut County that the Government of South Sudan is doing very little in terms of providing basic services. It is NGOs who are attempting to do this and judging by comments by state officials, it will be many years before the government is able to provide basic services in rural areas. 
The state ministries do not appear to have medium term development plans that NGOs could contribute to. Neither do state ministries have a vision for the future. They say there is no budget so they have not bothered to make medium term plans. Many state officials do not understand development management. Therefore, they need to be included in capacity building programs that NGOs should build in to their proposals so that they can speak the same language as NGO and UN staff and become more involved in the development of their states, and not mere observers of what outside agencies are doing. Medair did nothing in this project to build the capacity of the state governments or of the county commissioner’s offices.
In early 2007 Medair decided to establish a logistical base in Malakal to try and reduce costs by reducing air freight costs from Lokichoggio. This was a sensible move. It also enabled Medair to establish contact with the Rural Water Department of the Ministry of Physical Infrastructure, Upper Nile State. The RWD said it had not been consulted before drilling started in Melut County which is regrettable as they could have advised Medair on the saline aquifers that are well known in that area.

The 2004 geophysical survey commissioned by Medair in Melut County failed to mention the possibility of saline aquifers and gave misleading information that good quality water could be found between 40-60m. Although the project has provided 10 boreholes with hand pumps in six communities in Payuer payam of Melut County, all produce water with a very high mineral content which means the water tastes salty. The degree of salinity differs with the boreholes in Nyayok and Belgo appearing to be most saline. The test results show four times as much chloride and sodium than maximum WHO guidelines. The borehole at Payuer and the four boreholes at the farmlands had very high organic content suggesting bacteriological pollution. These should have been tested for bacteria but were not. Therefore, Medair are negligent in providing water that may be bacterialogically contaminated as well as being salty.
The borehole in Panamdit, however, has good quality water and is high yielding. The salinity was reduced in the borehole at Malek PHCU by over pumping but this was not done at other sites. A groundwater study in 2007 by a Kenyan firm recommended deeper drilling to access better quality water and to seal off the upper saline aquifers.  The last four boreholes in the villages near the river were drilled deeper but the saline aquifers were not sealed off. 

Users at Nyayok, Belgo and Payuer complained of the salty taste and that it is very difficult to wash clothes because lather cannot be produced. People here are collecting water from the Awil Wil branch of the Nile which is within 200m of the villages. 

The communities asked Medair to drill boreholes for them in the farmlands about 12km east of the villages. Medair drilled four boreholes there and the review team visited two of these. Although no one lives near these boreholes now, the idea is that people will move to the farmlands at the start of the rains in May to start cultivating and now they will have easy access to water whereas before they had to bring water from the river which involved a six hour walk. The water in the two boreholes visited tasted a little salty. However, it is unlikely that people will settle here permanently because the area is flat and prone to flooding as the clay soil prevents rainfall water from entering the sub surface.
The project was supposed to rehabilitate five water points in Awoda, Atar and Ayod but this was not achieved as no boreholes were found to rehabilitate.

Although water committees had been formed and trained at all six boreholes along the river at Payuer, only three were functioning at the time of the review. This is partly because people have moved away from the area in search of food following a harvest failure in 2007/8 as a result of heavy rains and flooding. Another reason is lack of interest in the boreholes because of the salinity problem. 

Medair trained 25 hygiene promoters in Melut County and some of these were working in the six villages where the boreholes are. But there was not much sign of improved hygiene and sanitation practices. Only seven latrines have been made and no dish racks were visible. Many children had dirty faces and the use of soap is limited due to the difficulty of buying soap. Many people still fetch water from the channel parallel to the Nile although it is contaminated by livestock and people bathing there.

The hygiene /sanitation situation is much better in Awoda area, however, where the Jua community has embraced hygiene/sanitation messages and over 900 household latrines and five institutional latrines have been made and are in use. Many of the 30 hygiene promoters are still working although they receive no incentives as Medair has left the area. All the CHPs have latrines at their compounds providing a good example to others. The review team found that three of the five water committees are active and have established rules for the use of their water points.

In Awoda the target was to dig five hand dug wells and equip them with hand pumps and this was achieved, although one well is dry and another is very low yielding. The area is already served by 18 boreholes drilled under previous funding. Medair found this Jua community to be more responsive and willing to accept new ideas than the Dinka who inhabit Melut County. 

BSF did not manage to visit Ayod or Atar, the latter because of security problems. In Ayod and Atar Medair gave refresher training to water committee members, pump mechanics and hygiene promoters. 
One of the issues which Medair needs to address is the one of sustainability. Although pump mechanics have been trained to repair hand pumps and tool kits have been given to them and a stock of spare parts has been left by Medair, there is no sustainable system in place to ensure that spares are supplied when the Medair stock is finished. Most pump mechanics are men and some have already left the area; this is especially a problem in Melut where they go and work in the oil fields. Medair did not hand over tool boxes and spares to the Payam Administrators at the locations because they lacked proper stores and it was thought the tools and parts would not always be accessible when needed. 

The review found that County Water Officers lack resources to visit rural areas and in Melut the position is still vacant. Counties do not have a budget for rural water supply so are not able to buy spare parts. It is understood that UNICEF is working with the Ministry of Cooperatives and Rural Development to set up a system where spares are stocked at local shops where they can be accessed by mechanics. It is incumbent on Medair to follow up on developments in this regard.

On the issue of water quality, Medair needs to do bacteriological tests on all boreholes and shallow wells. Laboratory tests showed that four boreholes in Payuer were grossly contaminated with organic matter. Medair failed to act on this finding. On salinity in Melut County, Medair is advised to work more closely with the Rural Water Department in Malakal and drill deeper (140m) and seal off the saline aquifers. For the boreholes already drilled in Payuer the only option appears to be over pumping using a submersible pump for 72 hours to try and flush out salinity. 

It will also be necessary for Medair to continue to provide hygiene education to people as they move to the farmlands and start using the boreholes there. In order to motivate hygiene promoters some sort of incentive will need to be forthcoming.     
End of Project Review of “Provision of Safe Water, Hygiene & Sanitation Programme for host communities, IDPs and returnees in South Sudan” implemented by Medair

1. Introduction

This project was selected during the first call for proposals which was launched by DFID under BSF in December 2005. At that time the BSF Secretariat was being run by Skills for Southern Sudan. The basic facts of the project appear in Table 1:
Table 1: Basic facts on the Medair project

	Contract start date
	1st February 2006
	

	Project start date
	1st February 2006
	

	Contract amount
	GBP 586,274
	

	Grant contract number
	510004.012
	

	Project end date
	31 January 2008
	

	Project locations
	Awoda, Aweil Centre County, NBG

Payuer, Melut County, UNS
Atar, Khorfulus County, UNS

Ayod, Ayod County, Jonglei State
	

	Funds dispersed
	GBP 586,274
	100%


The population and the number of targeted and actual beneficiaries of the project are shown in Table 2:

Table 2:
Population and number of actual beneficiaries
	State
	County
	Population
	Targeted Beneficiaries

	Actual Beneficiaries water

	Actual beneficiaries sanitation

	
	
	Host
	Returnee
	IDP
	
	
	

	NBEG
	Aweil Centre
	12,888
	2625
	1870
	6,250
	1,026
	5,832

	Jonglei
	Ayod
	57,000
	Unknown
	Unknown
	1,250
	0
	1,250

	Jonglei
	Khorfulus
	38,083
	1798
	4790
	1,250
	0
	1,250

	Upper Nile
	Melut
	85,000
	11,858
	Unknown
	10,000
	3,000
	72

	
	
	
	
	Total
	18,750
	4,026
	8,428


In Awoda people were very happy with Medair’s intervention, less so in Melut County because of the poor water quality of the boreholes. These are some comments from local people.

“Before we were dependent on the SPLA but they had done nothing so they looked for an NGO to help Awoda, then Medair came. Awoda is now independent, 20 boreholes, metal sheeting for the roof of hospital. The others in the county are now surprised when they hear of Awoda. We want to thank Medair in Nairobi for sending their teams to Awoda” Payam Administrator

“The water is good and clear, but it tastes salty and spoils our clothes when we wash them with it. We are waiting for Medair to come and remove the salt from the water before we fence the borehole”. Aywal Deng, Chairperson, Belgo water committee.

Project Goal

To raise the standard of living through improved health and productivity by increasing access to potable water, sound hygiene and good environmental sanitation.

Project Objectives

1. To provide safe water sources to host communities, IDPs and returnees in Southern Sudan

2. To promote awareness of sound hygiene and the use of good sanitary practices in the communities served by the water program.

3. To increase the number of skilled local Sudanese to maintain new and existing water points and educate the community on good sanitary practices and hygiene awareness.

Table 3: Summary of planned and actual outputs

	
	Planned
	Actual
	% achieved

	Objective 1.

Drilling new boreholes in Payuer
	10
	10 (9 saline)
	100%

	Digging new shallow wells in Awoda
	5
	5 (1 dry)
	80%

	Rehabilitating existing water points in Atar, Ayod & Awoda
	5
	0
	0%


	Objective 2.

Construction of household pit latrines (25 in each location)
	100
	Awoda 972
Atar      28
Ayod    20
Payuer   7
Total    1027
	980%

	Construction of 30 institutional pit latrines 
	30
	Awoda 5

Atar     25
Ayod   25
Payuer 1

Total   56
	168%

	Installation of hand washing containers at institutional latrines
	30
	Awoda 6
Atar      0
Ayod   6

Payuer 1*

Total   13
	43%

	Hygiene trainings
	50 trainings
	Awoda 2
Atar

Ayod

Payuer 2
Total
	

	Supply of buckets
	200
	Awoda 1976 (2/HH) 
Atar       600
Ayod        0
Payuer      0
Total   2,576
	515%

	Objective 3.

Training/refreshing VWCs
	20 VWC trained
	Awoda 20**
Atar       0
Ayod     0 
Payuer 16
Total   36
	180%

	Shallow well committees trained
	5
	5 (Awoda)
	100%

	Training/refreshing pump mechanics
	20 pump mechanics active
	Awoda 10
Atar      0
Ayod    0
Payuer 12
Total  22
	110%

	Training/refreshing

Village level caretakers
	20
	Awoda 5
Atar      2
Ayod    5
Payuer 7
Total   19
	95%

	Training hygiene/sanitation promoters
	40
	Awoda 30
Atar      25
Ayod     0
Payuer 25
Total  80
	200%

	Training/refreshing

Hygiene/sanitation supervisors
	4
	Awoda 1
Atar     1
Ayod   1
Payuer 1
Total   4
	100%

	Training/refreshing

Local water coordinators
	6
	Awoda 1
Atar     1
Ayod   0
Payuer 1
Total    3
	Medair decided not to train more coordinators as it was going to duplicate the work of water committees


*Nine hand washing units are in Medair store, Payuer.
**At 20 boreholes drilled under previous funding
Objective 3:
To increase the number of skilled local Sudanese to maintain new and existing water points and educate the community on good sanitary practices and hygiene awareness
The results of the training in terms of numbers are shown in Table 4. See section 5 Findings for details.
Table 4:
Training outputs against planned activities

	Number of skilled local Sudanese increased 
	Target
	Actual

Number trained
	Number of Women trained
	Number of days for training 

	Up to 20 Village Water Committees established and trained
	20
	36
	84
	5

	Up to 20 Trained Pump Mechanics Trained
	20
	22
	0
	10

	Up to 20 Village level caretakers trained
	20
	19
	0
	4

	Up to 40 hygiene promoters trained across all four main locations
	40
	80
	29
	4

	Up to 4 Hygiene supervisors trained across all four main locations
	4
	4
	0
	5

	Up to 6 local water coordinator trained across all four main locations
	6
	3
	0
	5


2. Background

The project areas are far apart with Awoda being in Northern Bahr el Ghazal State, Ayod and Atar being in Jonglei State and Payuer being in Upper Nile State north of Malakal on the east bank of the Nile. Up to mid 2007 Medair was accessing all these project areas by air from Lokichoggio. However, Awoda and Melut County can now be accessed by road and by boat (Melut).

Medair have been operating in Upper Nile and in Abul payam (Awoda) of Aweil Centre County of Northern Bahr el Ghazal since June 2001. Before the BSF project they had set up a PHCU and a hygiene promotion program there. In 2005 Medair drilled 10 boreholes in Awoda funded by the EU, but as a result of a large influx of Darfurians in 2005, more water points were needed.  Consequently, Medair operated a UNICEF funded water and sanitation project in Awoda and locations in Upper Nile State from November 2005 to March 2006. Ten more boreholes were drilled in Awoda but two were dry, therefore a total of 18 successful boreholes have been drilled. No other NGOs are working in water and sanitation in Abun Payam, but SCF-UK is working in agriculture and income generation under RRSP funded by the EU.
Medair constructed a PHCU in Awoda in 2005 and supplied drugs up to November 2007 with other funding. Two Community Health Workers were sponsored by Medair for nine months training in Juba County. The facility has been handed over to MoH and they supplied medicines in December 2007, but the CHWs are not being paid. The community is building a brick structure for the PHCU nearby.

The main focus of the Medair BSF project was in northern Upper Nile State. This area has been the scene of large displacements of people due to oil exploration, inter tribal conflicts and rebel factions. It is one of the least served areas of South Sudan. Melut County is a main transit area for returnees from the north. There were no boreholes in this area prior to the BSF project. Prior to the BSF project, Medair had constructed three PHCU’s and carried out hygiene promotion as well as setting up a Kalazar clinic. Medair also did a geo physical survey of the Payuer area in 2004 prior to the BSF project.   

Medair has been working in Atar since 1995, the main activities being setting up a Kalazar clinic, constructing three PHCU’s and TBA training. In 2005 the agency drilled two successful boreholes and trained two WSC’s and 11 pump mechanics. Activities under BSF concentrated on hygiene and sanitation campaigns and strengthening O&M for the two hand pumps. 

In Ayod, Medair has been working permanently since 2005 when five successful boreholes were drilled. In addition the agency set up three PHCU’s, a TB clinic, did EPI, TBA training and health promotion. As other agencies were doing water and sanitation provision in Ayod, Medair decided to concentrate on hygiene and sanitation promotion and O&M of existing water points for the BSF project. 

For drilling boreholes, Medair bought their own Pat Drill 301 rig before the BSF project started. Drilling was concentrated in Payuer payam of Melut County, Upper Nile State, north of Malakal.   
3. End of project review mission

The evaluation in Awoda was carried out by the BSF water and sanitation adviser, Mr. Michael Wood accompanied by Peninah Munguti, Water & Sanitation Officer and Joseph Kinoti, Water Technician of Medair who visited the Awoda area from 16-19 February 2008. The review was done in Melut County from 26 February to 1 March 2008 by Michael Wood and Natalie Chun, BSF intern, Doug Marshall and Steve Kiragu of Medair. 

4. Relevance of project design

The project was designed to assist host communities, returnees and IDPs through a) the provision of potable water by drilling new boreholes and digging shallow wells and rehabilitating existing water points, b) training in management and technical skills of local people to take over the water points and c) complementary hygiene and sanitation awareness campaigns.

The project was designed following a needs assessment in 2005. Key findings are shown in Table 5.

Table 5: Key findings from 2005 needs assessment

	
	Awoda
	Ayod
	Payuer

	Access to safe water
	1-2%
	72%
	1-2%

	Access to latrines
	48%
	23%
	4%

	Proper hand washing practices
	42%
	9%
	38%


The project design is relevant in terms of providing access to safe water given the low coverage levels in the project areas before the intervention. The coverage level for South Sudan is estimated to be 25%. However, the number of new boreholes, the number of existing boreholes to be renovated and the number of new shallow wells in the proposal are very modest given that this was a two year project and that Medair had already being doing projects in these areas. 
Having four project sites scattered across three states did not make for efficient use of resources as travel to these sites by air took up a significant amount of the budget. Air freight rates in South Sudan are among the highest in the world. It would have been more efficient to have concentrated on one site. 

The decision to dig shallow wells in Awoda rather than drill boreholes was a sound one given the high cost of drilling in that area and the fact that groundwater can be found at relatively shallow depths. The design of the well head should have included a manhole and man-hole cover to allow for deepening and cleaning out the well. The decision to install India Mark II hand pumps on shallow wells in Awoda was inappropriate as direct action hand pumps e.g. Tara, would have been cheaper and deliver more water per stroke.

The proposal states that drilling is the only technically, economically and viably sustainable option for supplying water in the Payuer area. However, in the farmland areas further from the Nile, hafirs with abstraction wells could also have been considered, given that good quality aquifers are usually deeper than 100m so hand pumps would not work, although the India MkII Deep well version is designed to pump from 90m. Oxfam GB built four such hafirs under HPP1 in 2005 in the farmlands about 30km from the Payuer farmlands.  
The number of pit latrines proposed was also quite low given the huge lack of sanitation in the project areas. However, many more latrines were achieved than the target. Many of these do not have concrete slabs but are appropriate for rural areas.
The number of institutional latrines was not specified in the proposal therefore it is not possible to evaluate if the target was met or not. 

On the positive side, the proposal to train water and sanitation committees, pump caretakers and hand pump mechanics and hygiene educators was relevant and appropriate given the lack of capacity of the GoSS to maintain rural water points and the need to create a sense of ownership among users. 

According to the proposal, one of the benefits of this project was to increase the number of girls attending school through spending less time fetching water by siting water points closer to people’s homes. However, this was not mentioned in the log frame and there are no indicators to measure whether more girls are attending school as a result of the provision of water points. It appears that the proposal writers were not aware of the fact that there are no schools in the Payuer area. One was built by the EU funded RRP project but it is not being used. 
One of the assumptions stated in the proposal was that ground water of drinkable quality would be found. Given the geology and past drilling experiences in Melut County, ground water is usually saline,
 so this was an erroneous assumption. Had Medair bothered to consult the Rural Water Department of the Ministry of Physical Infrastructure in Malakal, they would have found out that ground water in Melut County is saline and could have planned better how to tackle this issue.
The project was also poorly designed regarding capacity building of local government staff given the known lack of capacity. Funds should have been allocated, for example, to train the local County Water Officer, and to provide equipment for the County Commissioners office to help them to track water projects in their county.

 5. Findings

The number of intended beneficiaries was 18,750 but the review found that only about 4,026 are benefiting from the water points and 8,428 from the pit latrines for a total of 12,454 but most families in Awoda are benefiting from both water and sanitation so there is some double counting. The over estimation is because Medair over estimated the number of people per water point by using a figure of 1,000 per water point in Payuer Payam for 10 water points whereas the population of the six villages is estimated at 500 each while no one is living near the four boreholes at the farmlands. Also, fewer than 1,000 people per shallow well in Awoda are using the wells.
5.1
Government involvement

The following points were observed: 

· Neither Aweil Centre County nor Melut County has any budget to maintain hand pumps or drill boreholes.

· County offices do not have Internet connections and lack transport and computers.

· The state governments of Northern Bahr el Ghazal and Upper Nile were not involved in preparing the proposal and were not given technical details of the water points.

· Neither the Executive Director of the County or the Director of Water Department at Ministry of Physical Infrastructure in Aweil or the Rural Water Department in Malakal had heard of BSF.

· There is low support from the county authorities in Aweil Centre and Melut for the interventions made by Medair. 

· There is no payam office in the five villages in Payuer payam where drilling took place.

· There does not appear to be a five year plan for water supply for NBeG or Upper Nile State, so NGOs just plan to drill boreholes or dig shallow wells according to the money they have secured from donors. They do not contribute to medium term plans of the state.

· Medair did not following government guidelines for construction of boreholes or concrete aprons.

· Neither the Executive Director nor the County Water Officer has transport so they find it difficult to visit the rural areas.

· None of the NGO drilling teams or drilling contractors is supervised by government staff. In Upper Nile the RWD has technicians who could have supervised the Medair drilling team had they been informed beforehand. 

· Government staff at payam level are not being paid.

· The Counties do not have stores for hand pump parts

5.2 Awoda, Abul Payam
Medair appear to have a good reputation with the communities. However, in December 2006 the then Payam Administrator seized the project vehicle and the generator because he heard that Medair were planning to leave secretly. The vehicle and generator were only released after the County authorities and senior Medair staff had intervened. This process took six months. The vehicle and generator were then moved by Medair to another location. This meant that the shallow wells constructed from September to December 2007 had to be done without a vehicle. This caused a considerable delay and added cost to the shallow well digging program.
Population of Abul Payam

In 2007 the SRRC office in Awoda gave the resident populations as 36,000 and the IDPs as 20,000 for a total of 56,000. Medair claims this figure is highly inflated which is also the view of the evaluation team. The present SRRC secretary said the population was 3,450 but this figure is unreliable. 
Well sites

Well digging started in July 2006 and finished in December 2007. Wells were sited by local chiefs and took into consideration the sites of existing boreholes. The evaluation team visited all five well sites. Details of the wells are in Table 6 below. Wells were dug by local well diggers and a dewatering pump was used. Wells were lined with PVC liners and most were backfilled with gravel. All the wells are in the bush and are about 500m from the nearest compound. None of the wells appeared to be heavily used except the one at Jebel Ajoli. The well at Moni is very low yielding; only 3-4 jerry cans can be collected in the morning before the well goes dry. It appears this well was completed while the Medair water technician was absent. It should have been dug deeper. It can still be deepened by the community but they said they did not have any cement to seal the top slab.

The well near Awoda market is dry during the dry season because the yield is low. Rock was encountered so it could not be dug deeper. However, another well nearer the seasonal stream should have been dug. People collect water from pools in the seasonal stream in which people also bathe so it is likely to be contaminated.
Concrete aprons around the well head are very small, less than a meter in diameter. They should have been at least two meters in diameter.  

Table 6: Details of the shallow wells

	
	Date dug
	Depth
	SWL
	PVC liners
	Gravel pack
	User households
	Remarks

	Awoda Market


	December 2007
	3.5m
	2m
	6
	
	32
	It is dry in the dry season. Collapsed well nearby.

	Moni
	December 2006
	11.3m
	10.7m
	11
	No
	30
	But it is low yielding

	Jebel Ajobi
	2005, lined Dec 06
	8m
	0.5m
	4
	Yes
	45
	No water committee. High yield

	Jebel Timsah
	November 2006
	5m
	1m
	
	Yes
	30
	

	Timoli
	October 2007
	3m
	2m
	3
	Yes
	34
	

	Total 
	
	
	
	
	
	171
	

	Beneficiaries
	
	
	
	
	
	1026*
	


*Average six/household

See Annex 2 for a list of places which have a borehole/hand pump.
Water quality

The quality of water in the wells was not tested. However, the wells were chlorinated after they were completed. The borehole water has not been tested either.

Water Committees

All the wells except Jebel Ajobi have a water committee. Each has five members, two of whom are women. Members were trained for five days in May 2006 and were given refresher training for three days in January 2007. In Jebel Ajobi the chief said that people were not selected. Medair claims members were trained from that village but the committee is not functioning. The well was dug by the chief in 2005 and was lined by Medair in December 2006.
The other water committees are functioning and meet regularly. They have made rules for the use of the water point. Some are planning to fence their well. Each was given a book by Medair to write their work plan and rules in. However, only one has a list of users of the well. Three water committees said they would collect 100 SP to repair the pump if it broke down.
Hand pump mechanics

Medair trained 10 pump mechanics in May 2006 for 11 days of which three days were practical training. The chief mechanic keeps an Indian Mark II tool box at his house which the other mechanics can borrow. Pump parts are kept in the Medair store. (See Annex 7).  
Medair also trained a water supervisor who supervises the work of the pump mechanics and the water committees. 
Community Hygiene Promoters

Medair trained 30 CHPs, (22 women, 8 men) for one week in 2005 before BSF. Under BSF they were given two weeks refresher training in 2006 and a one day workshop in 2007. During the project they were given monthly incentives of soap and salt. These were stopped in September 2007. Now they are not getting any incentive but most are still working. They operate in teams of three. Each team visits about six households per day for 2-3 hours per household, two days a week to deliver hygiene and health messages with the aid of cloth charts (See photo Annex 6.) Medair also trained a hygiene supervisor who was paid $75/month up to September 2007. He is still working and organizes regular meetings at the church and at the market where he talks about hygiene messages.

In Abun Payam one of the successes has been that over 900 households now have a pit latrine. Many houses also have bathing shelters and dish racks. One of the problems is that many households do not have soap because they can’t afford it. 

Sanitation

The target was 25 household latrines but over 900 have been constructed. Most do not have a concrete slab but have locally made covers on the pit. As an incentive, households were given plastic buckets if they made a latrine. According to Medair, over 700 buckets were distributed.

5.3 Atar

The evaluation team did not visit Atar as the area is insecure and has had a history of insecurity over recent years. At one point in 2006 the Medair team had to be evacuated by air.

No drilling was done at Atar but two boreholes were drilled by Medair under other funding. A total of 25 Community Hygiene Promoters were also selected and trained. According to the Medair final report, 25 public latrines were constructed.

5.4 Ayod

The evaluation team did not visit Ayod.

Medair drilled five boreholes under other funding before BSF; two within the town and three in outlying areas. All were successful. Under BSF the emphasis in Ayod was on building up the O&M capacity of the water committees and pump mechanics and constructing public latrines. According to the Medair final report, 25 were constructed.
5.5 Melut County
The end of project review team visited Melut County from 27th -29th February 2008.

The only source of water before the Medair intervention was the Awil Wil channel of the Nile and the Nile itself. Water from this source is highly turbid and coloured towards the end of the dry season.  

This being the only source of water for the community, waterborne diseases were quite prevalent owing to the water quality. 

Medair commissioned a geophysical study of Melut County in 2004 before BSF started. However, it appears that the company who did the survey did not consult the Rural Water Department in Malakal who are familiar with the hydrogeology of the area. Neither did they consult the Hydrogeological map of Sudan (1986) which would have revealed the presence of saline aquifers on both sides of the Nile in that area. The company was contracted to survey 10 sites but due to time constraints and difficulties mobilising the community, only five sites were surveyed. The sites surveyed were:  Malech Panamthi, Malech Panamdit, Malek PHCU, Payuer/Malek and Belgo. The survey found that there were no existing boreholes in the area and apparently, there had never been any drilling programme in the past. The survey report does not even mention salinity of the ground water which was and is a serious omission. The survey report gives misleading advice, saying that “locally the water is fresh.”  The survey team used resistivity equipment and vertical electrical sounding. This does not determine the amount or quality of ground water, it merely informs about the likelihood of striking water. This method is primitive compared to more sophisticated methods now available such as 2D and 3D imaging.  

The consultant failed to use satellite imagery saying that no satellite images were available. This is incorrect. Satellite images were available from the Ministry of Water Resources and Irrigation in Khartoum had the consultant bothered to investigate. The consult recommended to drill to between 40-60m yet this is where the saline aquifers are located. Better quality water is available below 80m but the consultant failed to mention this.
Another study on groundwater was done in 2007. Details of Melut County boreholes are found in Annex 2.
Originally 10,000 beneficiaries were to be targeted. The actual figure is much lower as at only six of the ten sites are people living. It was estimated by the review team that not more than 500 people were living at each of the five villages at the time of the review. Many people had left the villages in search of food and jobs as the 2007-8 harvest was a failure due to flooding in September/October 2007. 

Boreholes

A total of 10 boreholes were drilled and extra deep India Mark II hand pumps were installed. Six boreholes were drilled at settlements along Awil Wil channel while four boreholes were drilled in the farmlands 12km from the villages. The idea is that during the farming season people will be able to stay at the farmlands instead of bringing water from the river. However, it is doubtful if people will settle at the farmlands permanently as the area is flat and prone to flooding during the wet season. The issue in Melut is that all the boreholes have water with an excessively high mineral content as can be seen from the summary in Table 7 of the laboratory test results for eight of the boreholes. In addition, the Payuer borehole and all four boreholes at the farmlands were found to be grossly polluted with organic matter. These boreholes should have been bacterialogically tested but were not. Therefore, Medair is negligent in providing water that is not only salty but in five cases may be bacterialogically contaminated. 

Table 7:
Summary of results of water quality tests

	Borehole
	Chloride
	Sodium
	Total Dissolved Solids
	Remarks by lab

	
	
	Guide ppm
	
	Guide ppm
	
	Guide ppm
	

	Panamthi
	1400
	250
	893
	200
	7260
	1500
	Excessively hard, alkaline water with excessively high mineral content. Demineralisation recommended

	PHCU Malek
	1000

1300

800
	250

250

250
	814
	200
	7120
	1500
	Excessively hard, alkaline water with excessively high mineral content. Demineralisation recommended

	Malek Airstrip

(abandoned due to excess salinity)
	
	
	1155
	200
	9030
	1500
	Excessively hard, slightly alkaline water with excessively high mineral content. Demineralisation recommended

	Belgo
	
	
	693        
	200
	6640      
	1500
	Excessively hard, alkaline water with excessively high mineral content. Demineralisation recommended

	Payuer/Malek
	600
	250
	81.2
	200
	5230
	1500
	Excessively hard, alkaline water with excessively high mineral content. Demineralisation recommended. Grossly polluted with organic matter. Bacteriological examination recommended

	Malech Panamthi
	700
	250
	574
	200
	5860
	1500
	Excessively hard, alkaline water with excessively high mineral content. Demineralisation recommended. Grossly polluted with organic matter. Bacteriological examination recommended

	Malech Malek
	550
	250
	689.6
	200
	5790
	1500
	Excessively hard, alkaline water with excessively high mineral content. Demineralisation recommended. Grossly polluted with organic matter. Bacteriological examination recommended

	Malech Panamdit
	550
	250
	745.6
	200
	5160
	1500
	Excessively hard, alkaline water with excessively high mineral content. Demineralisation recommended. Grossly polluted with organic matter. Bacteriological examination recommended


Although Medair staff present during the evaluation said the water was within WHO guidelines for salinity, the above results do not bear this out. Chloride and sodium content are four times WHO standards. This is a serious issue. In Nyayok and Belgo the water tasted really salty. The water quality from the borehole at Panamdit is good. The water at Panamthi Malech and Panamdit Malech (farmlands) also tasted salty. The team did not visit the other two boreholes on the farmlands because of the rough terrain. Medair drilled a borehole to 62m at Payuer/Malek airstrip but it was too salty so no hand pump was installed. The amount of water used per day from each borehole is not known, but it was observed that the boreholes in Nyayok, Belgo, Payuer, Malek PHCU are not used much, while the boreholes at the farmlands are not used at all (at the time of the review).
Medair commissioned a study of groundwater in 2007 which stated that there was a low risk of salinity and that better quality water could be found deeper than 80m. Details of the boreholes are found in Annex 2. 

From May 2007 Medair drilled deeper and sealed off the upper saline aquifer by using cement in the annulus. Therefore, the boreholes at Payuer, Mading PHCU, Panamdit and Panamthi were drilled deeper (see Annex 1 for details). The borehole at Panamthi had to be drilled again due to a break in the casing of the first borehole. For the six boreholes along the river only an air lift test was done as the team did not have a submersible pump. Air left tests for yield are not as accurate as a proper pump test. Pump tests were not done, therefore the sustainable yield is not known.
Medair had problems drilling the boreholes in the farmlands as they were two hours away from a water source by vehicle and water was needed for drilling. On one occasion the contractor hired to transport water stopped his vehicle 500m from the rig and refused to move until he had been paid more. Medair also had frequent problems with casual labour hired to help the drilling teams. On one occasion, the hired casuals refused to work when the borehole was 40m down. During the time it took to resolve the issue the borehole collapsed and had to be re-drilled.
At least two boreholes collapsed because the drilling team did not drill continuously but left holes incomplete overnight. Later on in the drilling campaign, continuous drilling was practiced with immediate casing.

Concrete aprons

The quality of the concrete aprons is poor. This work had been subcontracted and the subcontractor had not been properly supervised by Medair staff. Some aprons did not have reinforcing steel so the aprons were already cracking. The kerb around the aprons in the farmlands is particularly weak and can be kicked away. The aprons at Payuer and Panamthi slope backwards so the water does not drain away. The drainage channel at Panamthi has broken away from the apron and so does not function.

Water quality testing

At the time of drilling, Medair did not have a water quality test kit. Samples from completed boreholes were sent to commercial labs in Nairobi for chemical analysis. According to Medair, the water from all boreholes was within WHO guidelines for salinity. No bacteriological tests were done on the assumption that borehole water would be safe and there is no cause to doubt this assumption.
Water Committees

A total of eight water committees of five members were formed after drilling. The first training took place in the first quarter of 2006 for five days, but not all members showed up. Later in 2006 there was a refresher training of three days. In mid 2007 it was found that some members of water committees had left so another training was held of five days. This was followed by a refresher training of three days in December 2007. Medair conducted an audit of water committees in October 2007 which found that many people had reverted to using river water and that some people believed that borehole water could cure people of diarrhea!
Eight water committees were formed to look after the 10 hand pumps. The committees at Belgo, Payuer, Panamdit and Panamthi each look after two boreholes, one by the river side and one at the farmlands about 12 km east of the river where the communities go to farm after the rain starts in May. 
However, only three of the eight water committees are functioning. These are at Belgo, Panamdit and Panamthi. At Nyayok there is only one member present, the others have all left. At Belgo, a committee member said they were not going to fence the borehole until Medair came and removed the salt from the water. The most active committee appeared to be at Panamdit where the water quality and yield were good. This is the only borehole which is fenced.   

Village level caretakers

VLCTs were trained in the last quarter of 2007. Unfortunately, none were around when the review team visited the villages. The caretaker’s job is to look after the pump site and in all cases the concrete aprons were clean.
Hand pump mechanics and spare parts
A total of 10 hand pump mechanics were trained for 10 days in Padak, Jonglei State in 2006 but eight of these left so another training was held in October 2007 at which eight more were trained but now some of these have also left to work in the oil fields. 

Each mechanics was given a standard India Mark II tool kit; kept at their house. One special tool kit was left in Payuer.  Some hand pump spare parts were left in a store at the Medair camp in Payuer. 
Hygiene Education and Sanitation
Medair found hygiene promotion and the promotion of pit latrines to be very challenging in the Payuer/Malek area. Regarding pit latrines the following obstacles were encountered:
· Geological soil structure which is not stable and keeps collapsing, especially during the rainy season, and would require lining which is not easily affordable by the residents.
· Strong cultural beliefs attached to using latrines which limit their use i.e. If a man is seen going to a latrine he will not get a wife.
A total of 25 Community Hygiene Promoters and a Hygiene Supervisor were trained for Melut County. Some worked in the six villages along the river, but it appears that only the hygiene supervisor is still working. He is paid by Medair and gives hygiene education to the patients at the PHCU in Payuer. It appears that more work needs to be done to improve hygiene standards. No dish racks were observed and many household still collect river water. Soap is difficult to get as it has to be brought by traders from Palloch, about 30 km away. Even though households were offered buckets and soap if they dug a latrine, only a handful of latrines have been built. In Mading the community says that there is no need for latrines as they have pigs to clean up. In Belgo two latrines were completed but they are not in use. Some pits collapsed during the rainy season. In Payuer two demonstration latrines were dug but this has not been effective in getting people to build their own.
6.
Efficiency of the intervention
Value for money

The cost per beneficiary of the project is GBP 77.30 (US$ 154) which is high given that the JAM estimated cost/person for water supplies at US$30. 

The proposal states the following anticipated costs per output:

Table 8: Anticipated costs per output per beneficiary

	
	Quantity
	No. of beneficiaries
	Total cost USD
	Cost per unit
	Cost per beneficiary

	New borehole
	10
	10,000
	424,706
	42,471
	42.5

	New wells
	5
	5,000
	119,838
	23,968
	24

	Rehab water points
	5
	5,000
	156,005
	31,201
	31.2

	Hygiene campaign
	50
	1,000
	129,508
	2,590
	51.8

	Pit latrines
	100
	5,000
	113,367
	1,134
	22.7

	Capacity building
	12 sessions
	111
	76,681
	6,390
	690.8


The unit cost for one borehole of US$42,471 is extraordinarily high! The usual cost of a borehole to 80m in South Sudan is about US$12,000 including hand pump and apron. Also the cost per shallow well of US$23,968 is also very high, the usual cost is nearer US$5,000. Why were these anticipated costs so high? 
It appears from the budget that Medair planned to purchase a new drilling rig for this project with BSF funds and only did 10 boreholes. This may be why the cost per borehole is extraordinary high and gives a false impression as the cost per borehole should be amortised over the expected total number of boreholes that the rig will drill in its lifetime. 

The high anticipated costs could be attributed to the inclusion of air freight costs as all four locations were accessed by air up to mid 2007. Air freight rates in South Sudan are amongst the highest in the world.

The actual costs, according to Medair, are shown in Table 9.

Table 9:
Actual costs of boreholes, shallow wells and training
	
	
	Actual beneficiaries/water point
	Cost per beneficiary

	Estimated actual cost per borehole
	GBP 7,500
	500
	GBP 15

	Estimated actual cost of hand dug well
	GBP 5,000
	400
	GBP 12.50

	Training
	GBP 2,037
	7,080 (total)
	GBP 0.28


Training

Medair spent GBP 2,037 on training. That amounts to only 0.3% of the project budget or 28p per beneficiary which is an exceedingly small amount. No funds were spent on building the capacity of the local payam staff or of the county water officers.

7.
Effectiveness of the intervention

In Awoda, three of the five wells were effective in providing communities with a safe water supply. The wells at Moni and Awoda market were not effective.

In Payuer Payam, the boreholes in Payuer, Malek PHCU and Panamdit were effective in delivering safe potable water to those communities. However, the boreholes in Nyayok, Belgo and Panamthi were not so effective in delivering potable water as the water is saline to varying degrees. It remains to be seen whether the boreholes in the farmlands are effective as the 2008 farming season has not yet started and people have not yet started to use them.
The training of the water committees was more effective in Awoda where three of the five committees were active. It has been less effective in Payuer due to members leaving the area and people being dissatisfied with poor quality of water at three of the boreholes.

Training of hygiene promoters was most effective in Awoda where results of improved hygiene behaviour and practice are more obvious. This has been less effective in Payuer area due to cultural constraints and the lack of schools whereby children are not taught the basics of good hygiene. 

Training of pump mechanics has been effective in Awoda where more mechanics are still working than is the case in Payuer where many have left for the oil fields. In the long term, it is not effective to leave pump parts at former Medair camps. It would have been more effective to hand then over to local authorities.

8.
Sustainability

Medair was not able to find a local partner to hand over to in either Abul Payam (Awoda) or Payuer Payam. In Awoda a few project assets have been handed over to the payam. This did not include pump parts or the tool kit. In Payuer, no assets have been handed over to the authorities.
VWC’s were established separately to other health and management committees within the community. Medair say that this approach will be improved by the consolidation of these committees into Village Development Committees (VDCs), which will report to the Melut County Health Department. This in turn will report to state level authorities. This new structure has been actively developed in partnership with GOSS over the project period, and is expected to contribute to the sustainability of all Medair’s programmes in Melut County.

Shallow wells

The shallow wells will only be sustainable if a reliable supply of hand pump spare parts is established. Medair left a stock of spare parts but these will eventually be used up and no provision has been made to replace these. Neither the county nor the payam administration has a budget to buy parts. UNICEF has parts in Aweil, but that is six hours drive north of Awoda. Hand pump mechanics rely on the community to pay them in food when they repair a hand pump.
Boreholes

The same situation regarding spare parts applies in Melut County. Medair left some spares but there is no provision for spares after that stock is exhausted. The county water office in Melut does not have a budget to buy spare parts. As long as Medair is present in Upper Nile, they will provide spare parts.
Hygiene education

Some of the community hygiene promoters and supervisors are still working, particularly in Awoda, but it is optimistic to expect them to continue to work voluntarily without an incentive. The local government does not have the budget to give them an incentive; therefore it is likely that the work of hygiene promoters is unsustainable in the longer term.

Sanitation

In Awoda most people have been told of the need and the advantages of having a pit latrine. Over 900 household latrines have been dig and most are in use. Households that dug a pit latrine were given two buckets as an incentive. However, it is doubtful if people will build latrines in future without some sort of incentive. In Payuer, a lot more work is needed to sell the idea of pit latrines.   

Water Committees

The water committees will keep working as long as they have something to do, e.g. collecting money to repair the pump. Judging by what happens on other projects in South Sudan; however, it is likely that these water committees will become inactive over time.

9.
Impact
Before Medair intervened in 2005 there were no improved water sources in Awoda or the Payuer area. Since the drilling of the 18 boreholes in Awoda there has been a real impact in that households now have a safe water source nearer to their houses and do not migrate during the dry season. There are indications that people are using more water and that many are using soap for hand washing. 
The impact as a result of the shallow wells has been less dramatic but still about 150 households have a safe water source within one kilometer of their house than before the BSF project started. However, at Moni this is not the case as the well is low yielding, and in Awoda Market the well is dry during the dry season so people have to walk about 1 km to the nearest borehole or get water from an unprotected pool in a river bed.
In Payuer, the six villages have a safe water source within 100m of the households but due to salinity of some boreholes, people are still using the Awil Wil channel. If this dries up, people will still have access to the boreholes. The impact should be greater when these communities move to the farmlands at the start of the rainy season as they will no longer have to bring water from the river, 12 km away.  
Hygiene standards have improved in Awoda as many households now have a pit latrine and CHPs reported that the incidence of hand washing with soap or ash had increased, although by how much it was not possible to determine. In the more densely populated area around Awoda market the sanitation situation has improved as there is a public latrine and many houses have made their own latrine. Due to the work of CHPs most householders are aware of the cause of common diseases like diarrhea and malaria but few have bed nets.
However, the impact on hygiene behaviour is less evident in Payuer and more work is needed. The Sanitation Ladder approach is recommended where people are given a choice of the type of latrine they make. They can then start with simple, local structures and move up to concrete or PVC slabs later on. 
 10.
Recommendations – MEDAIR

Although the BSF project has ended, Medair are still working in Melut County under other funding. These recommendations are offered so that Medair can take action to improve the water quality at all 10 boreholes in the county. Medair can also learn from their experience on the BSF project and could incorporate these recommendations in future proposals. 

· Medair should do bacteriological tests at all 10 boreholes and the five shallow wells. If any are found to be contaminated, the hand pumps should be disabled and the water points chlorinated and left for 24 hours and then pumped for some time before being used.

· Medair should use a submersible pump to pump water from all 10 boreholes for 24 hours to try and reduce salinity.

·  In Melut County it is recommended to drill to 140m to access sweet water and to seal off saline aquifers.

· In future, Medair is advised to employ geophysical companies from Khartoum who know far more about the hydrogeology of Upper Nile and have access to hydrogeological studies and maps that Kenyan firms lack.

· In future, all boreholes should be properly pump tested to establish a borehole’s sustainable yield before a hand pump is installed to avoid low yielding boreholes.

· Medair should perform proper pump tests Medair should consider introducing household slow sand filters so people can filter the river water to render it safer to drink.

· Borehole logs and details of the drilling rig should be supplied to the Rural Water Department in Malakal as well as to MoCRD in Juba.
· Medair should do more to orient itself as an organization towards a developmental approach rather than a relief approach. The impression is that this BSF project was implemented by an organization geared to relief activities rather than to development type activities.

· In future Medair is advised to consult state ministries before writing a proposal, so that Medair works together with the state governments to achieve their development objectives rather than working in isolation. 

· Medair is advised in future initiatives to assist state rural water departments to create a medium term plan and vision for their state.

· In future Medair should consider funding the training of County Water Officers for two years at the Kenya Institute of Water.

· In future, Medair should include capacity building of staff in the state Ministry of Physical Infrastructure by including this in their budgets. Ministry staff could be sent on courses in neighbouring countries and they also need training in economic development planning, project implementation/management and monitoring and evaluation to enhance their performance.

·  and offering training in use of computers and planning.

· Medair should consider training women as hand pump mechanics as they are less likely to leave. Women mechanics could supervise the repairs; they would not need to lift the pipes themselves.

· For boreholes with a SWL of 30m or less Medair should consider installing Afridev hand pumps which are specifically designed to be maintained by women.

· The concrete aprons at Payuer, Panamthi and the four boreholes at the farmlands need to be redone properly using reinforcing and allowing the concrete to cure properly before use.

· Medair is advised to invest in a suitable water testing kit, e.g. Wagtech Pototest Kit so that water can be tested on site. Rural Water Department, Malakal should be given test results in writing.

· The nine hand washing units in the Medair store in Payuer should be installed at demonstration latrines in the five villages.

· Medair should decide what to do with the compound in Payuer; at the moment it is a complete mess with some items in storage, some tukuls standing, others burned down, the fence collapsing and the guard not doing anything regarding maintenance or keeping the place clean.

· Medair should make more effort to hire suitably qualified Sudanese to responsible jobs. There is an over reliance on Kenyans who may be technically qualified but most cannot communicate with local people and they are not going to stay beyond the life of the project.

· A representative from the State Ministry of Physical Infrastructure should be included in any evaluation team.

· Medair should organize a one day workshop for government and community representatives to disseminate the findings of this end of project review.

· Medair should follow standard design for concrete aprons around wells and boreholes.

· On shallow wells, direct action hand pumps like the Tara should be installed.

· Water committees should be informed that in future they will be expected to pay for spare parts and repair of their pumps and should consider how they will raise and account for the money.

· In order to collect money, water committees should be registered with the local government.

· At the end of a project, all project assets should be officially handed over to the county authorities.

· Medair should provide some visible sign that DFID and GoSS have funded the provision of water points. Also, the signs outside project offices and camps should at least indicate that funding has come from the British Government through DFID.

� Calculated in 2005 by assuming 1000 persons served by borehole or shallow well, and 5 persons per latrine


� Calculated in 2008 by assuming 500 persons served by the six boreholes near the river, actual households using shallow wells (with average of 6 persons per HH), 6 persons per HH latrine and 50 per public latrine (Atar and Ayod). No one is living at the four boreholes in farm lands.


� Taken from Medair’s final report on the BSF water/sanitation project, March 2008.


� Interview with author, 27th February 2008, Belgo. 


� Hydrogeological map of Sudan, Ministry of Water Resources & Irrigation, Khartoum, 1986


� Government of Kenya laboratory, Nairobi, June 2007.
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