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1. Introduction: Annual Food Aid Program Results 

Mercy Corps has implemented the Food Security for Goma multi-year assistance program (MYAP) since 2008. The goal of the program is to improve the food security status of vulnerable households in North Kivu Province of the Democratic Republic of the Congo (DRC)  with a focus on reducing water-borne diseases among children under five by 25 percent. The initial years of the program focused on providing vulnerable households with access to a range of water, sanitation and hygiene (WaSH) services, including improved access to water through the construction of rainwater harvesting systems, construction of communal and household latrines, and hygiene promotion through behavior change activities. Results of these activities were achieved by 2011, and were reported in previous annual reports. 

The last two years of the program have focused on the large-scale rehabilitation of the municipal water system of Goma, with the goal of expanding access to drinking water for 200,000 urban residents of Goma. The network had experienced significant decay due to lack of maintenance since its original construction prior to independence, and was further destroyed by the volcanic eruption in 2002, which covered the city of Goma in volcanic lava and destroyed approximately 40% of the network. As a result, hundreds of thousands of Goma residents have been without access to clean drinking water, and are forced to get water from other unclean sources, including directly from the lake or from private water vendors with varying and untested water quality. Mercy Corps is working in close collaboration with Regideso, the government water authority, to increase the overall capacity of the water network, to repair sections of the network that had fallen into disrepair and to expand the network into currently unserved areas, particularly outlying areas that have experienced significant urban migration in recent years. The project also works closely with ICRC, which is rehabilitating 2 primary water pumping stations that will supply the network under construction by Mercy Corps.
The network construction is divided into four primary components which represent the major project deliverables of the water network rehabilitation:

1. Construction of a 700m3 concrete reservoir and valve house at Bushara on the outskirts of Goma;

2. Construction of approximately seven kilometers of supply pipeline to connect the re-pumping station at the foot of Mount Goma with the Bushara Reservoir, from which water will flow by gravity into the network ;

3. Construction of approximately 12km of distribution pipelines;

4. Construction/rehabilitation of 27 public tap stands. 

These four elements form the backbone of the network, and future phases will build on this work to expand the network into additional areas of the city. Thanks to support from FFP, the program has been able to undertake this large-scale construction project, using Food-for-Work (FFW) and Food-for-Training (FFT) to mobilize community participation in almost all field activities conducted during the initial years. Households received an average food ration of 33.5 kg, and Mercy Corps distributed commodities based on a daily ration of 2 kg of cornmeal, 0.6 kg of yellow split peas and 0.17 kg of vegetable oil. FFW activities were used for many of the tasks that required unskilled labor, such as digging trenches for the installation of water pipes and digging latrine pits. Monetization funds were used to purchase key infrastructure supplies, such as pipes and valves and to construct the reservoir. 
The program was originally scheduled to end on July 31, 2011. However, due to the complexity of the construction works, unforeseen difficulties with contractors hired for the more complex elements of the project, and numerous other challenges, Mercy Corps received several no-cost extensions which extended the contract end date through January 31, 2013. This final NCE will allow Mercy Corps to complete the construction of the network and to fully test the functionality of the pipeline and reservoir before handing the system over to REGIDESO, which will ensure that the system is operating properly at the end of the project period.
A. Key activities achieved during FY12: 
Mercy Corps undertook several activities during the first four years of the program, including construction of community and household latrines and rainwater capture systems and extensive hygiene promotion activities and trainings. These activities were all completed prior to the start of FY12 and have been reported on in previous annual reports. The key achievements of FY12 are detailed below, which focus on the construction of the principal elements noted above for the extension of the Goma water network. 
Construction of the Pipe Network

Although this MYAP began in August 2008, Mercy Corps waited to begin network construction activities until 2009, when ICRC completed the system Master Plan and feasibility study, which outlines the plan for the comprehensive rehabilitation and construction of the municipal water system of Goma. Based on this Master Plan, Mercy Corps worked closely with ICRC and REGIDESO to identify network elements for which Mercy Corps would assume responsibility, taking care to assure that these elements were complementary to the elements undertaken by other actors. Mercy Corps assumed responsibility for the installation the water pipeline, and began the excavation of trenches in July 2010. This back-breaking work required workers to hand-dig trenches through solid volcanic rock, often to a depth of 1.3 meters. In 2011, a national contractor, Hydrogec, was selected to install the pipeline, and work began in March 2011.  
The contractor made some progress on the installation of the pipeline, however by June 2011, Mercy Corps had lost confidence in Hydrogec’s ability to complete the installation within the project timeline. By the end of FY11, only 3.5 out of approximately 18 km of pipeline had been fully installed, as illustrated in Figure 1 in Attachment H. As a result of the lack of progress, Mercy Corps took the decision in consultation with Food for Peace to abrogate the contract with Hydrogec in November 2011, and Mercy Corps assumed direct responsibility for the installation of the pipeline. 
During FY12, the remaining 14.2 kilometers of pipeline were installed, including:
· 2.7 kilometers of supply main;

· 5.2 kilometers of primary and secondary distribution pipeline;
· 5.3 kilometers of tertiary branch pipelines that directly supply the public tapstands constructed in FY11; and

· 1.0 kilometer of linking pipelines that connect the MYAP network to the pre-existing network.
The installation of the network requires technicians to weld the pipe sections together and install them in the previously-dug trenches where they are then backfilled by local laborers who are paid with FFW. The welding process requires a significant reliable electricity source, and therefore Mercy Corps procured a mobile generator that was transported to the pipe installation sites. Mercy Corps encountered numerous challenges during pipeline installation, including delays in digging caused by the density and toughness of the rock, traffic delays as system elements were installed across major roads and thoroughfares, houses or other buildings that had to be relocated from the path of the pipeline, misuse of the trenches for other uses including the installation of electricity posts or latrines, and theft of small pipeline components such as bolts, which are often stolen if left overnight. In spite of these challenges, as of September 30, 2012, all MYAP pipeline elements had been installed, and only a few connections remain to be completed. For more detail, please refer to Figure 2 in Attachment H.
Pressure Testing of the Pipeline Network
In order to ensure the pipeline is able to withstand the pressure of normal operating conditions, Mercy Corps carefully pressure tests each pipeline section to ensure the structural integrity of the joints and to check for leaks and air pockets. The pressure testing of a pipe section involves capping the ends of the section, filling the section with water that is trucked to the site, connecting a pump to the pipeline, raising the pressure in the section, and then monitoring the pressure over time to ensure there is no significant pressure loss. Mercy Corps completed pressure testing on all large diameter (400mm-500mm) pipe sections during FY12 and no leaks were detected, and all significant air blockages have been located and removed. Pressure testing of the secondary and tertiary distribution pipelines was underway in October 2012.
Construction of the Bushara Reservoir
Mercy Corps is constructing a 700m3 (185,000 gallon) concrete reservoir located at the Bushara site, at a high elevation point on the outskirts of Goma. Once operational, the reservoir will be filled with water pumped from Lake Kivu through the main supply pipeline, which will then be distributed by gravity through the distribution network to the town below. The reservoir provides substantial storage capacity to allow REGIDESO to provide a continuous supply of water to residents in the targeted geographic area. Through a tender process, Mercy Corps selected Hydrogec to construct the reservoir in September 2010. However, despite some progress in pouring the foundation, by late 2011 it was clear that the contractor was incapable of completing the reservoir due to insolvency issues.  Mercy Corps issued a second tender for the construction of the reservoir, and in March 2012 a Rwanda-based contractor was selected to complete the reservoir construction.
The Bushara reservoir is circular in shape, 15 meters (50 feet) in diameter, and 4.8 meters (16 feet) in height. The construction of such a large concrete reservoir posed a significant challenge, particularly in DRC where such projects invariably rely on low-technology methods. In particular, it was difficult to construct the wall in one continuous cement pour because the necessary specialized equipment was unavailable; instead, the concrete wall was poured in three stages during May-June 2012, each of which required a curing period before the next stage could be poured. Wall form supports on the interior of the reservoir obscured the reservoir floor during this pouring process, and after the walls had sufficiently cured and the supports were removed, it was discovered that cracks had appeared in the reservoir floor. As a result, Mercy Corps designed a second reinforced concrete floor slab that was poured in August 2012, which will reinforce the structural soundness of the reservoir foundation. 
The final major element of the reservoir construction is the roof covering. In October 2012, Mercy Corps and the contractor completed this element. An important aspect of the roof’s design is a crown to channel rainwater to the outer edge of the roof into drainage pipes that have been installed to ensure that rainwater does not accumulate on the roof, potentially leading to structural failure. These final structural elements are being completed. 
At the time of writing, the contractor is preparing to install a waterproof mortar coating on the interior surfaces of the reservoir in order to prevent potential leakage, after which the reservoir will be connected to the pipe network via the valve chamber. The valves recently arrived from South Africa and are in the process of being installed. The valve housing will connect not only to the current reservoir but also to a second reservoir that will be constructed with funding from the European Commission. The valve system has been designed in such a way that each reservoir can be operated either separately or together as one unit, and alternatively, the system can be operated on bypass without passing through either reservoir. This configuration will allow for maximum operational flexibility once the system becomes operational.
B. Program Targets

Overall, notable progress was made during FY12 toward completion of the remaining program targets. As described above, the bulk of the approximately 18 kilometers of pipeline was installed and tested during FY12, and the Bushara reservoir is scheduled to be completed in early FY13. The completion of the reservoir in particular has proven to be more time-consuming than anticipated, due largely to the difficulty of finding a reliable contractor to undertake a complex project in Goma. The process of abrogating the contract with Hydrogec proved to be lengthy and rigorous, as Mercy Corps tried to reduce the potential for litigation. As a result, the process took some time and created further delays in achieving this significant project deliverable. Selection of a new contractor to complete the reservoir required an international tender process, which further contributed to delays, as it was necessary to undertake an in-depth screening process with the shortlisted contractors to determine whether they had sufficient understanding of the technical challenges of the project and to evaluate the solutions they proposed. Further delays resulted from the need to procure specialized materials for the reservoir construction which were only available outside of the country and had to be imported into DRC, including cement from Uganda, concrete waterproofing admix from Tanzania, sand, gravel, and additional cement from Rwanda, and valves and pipe accessories from South Africa.
Mercy Corps also faced significant technical challenges with completing a partially-constructed reservoir. After the construction of the reservoir foundation and floor, there was a delay of over one year before the walls were poured. During this period, certain elements such as the steel reinforcement lattice deteriorated due to exposure to the elements. Moreover, the long delay made it difficult to ensure a good bond between the old concrete of the floor and new concrete of the walls. To address these technical challenges, Mercy Corps engaged with structural engineers from the UK and US to seek technical solutions. Mercy Corps was able to obtain pro bono services from a noted engineering firm in the UK, who flew a team of engineers out to Goma to consult on the project and offer technical recommendations for completion of both the reservoir and the network. As a result of this process, Mercy Corps feels confident that significant measures have been taken to ensure the structural soundness of the reservoir and of the network. Thanks to substantial progress on the network during FY12, it is anticipated that all project deliverables will be completed by the end of the project period on 31 January, 2013, and at that point, the system will be fully completed and tested. The system will be officially launched in early 2013, once the pipeline is connected via a bypass system to the existing repumping station. 

C. Assumptions

Two of the key assumptions included in the original program proposal changed during FY12, which significantly affected the achievement of program targets. 
Escalation in Conflict
One assumption was that conflict in North Kivu would not have a substantial impact within Goma. During FY12, there was a significant escalation in the conflict in areas outside of Goma, and fighting between rebel groups and the Congolese military could be heard from the reservoir site. As a result, a decision was made to suspect reservoir construction until the situation stabilized, which remained in force for almost 2 months. Work resumed in August 2012, as the situation in Goma and the immediate surroundings stabilized. At the time of writing, Goma is under a de facto curfew, as motorcycle taxis are banned from circulating after 6pm and automobile taxis after 8pm. This has led Mercy Corps to reduce the length of the work day so that staff can safely return to their homes during daylight hours. Additionally, the border between Goma, DRC and Gisenyi, Rwanda, through which materials and workers pass, now closes at 6pm each evening, which exacerbates congestion and delays. Overall, the escalation in insecurity has had a negative impact on network construction, limiting access to construction sites and reducing time spent in the field.
Population in Goma remains stable
Another assumption that did not hold during the implementation year was the stability of the population in areas surrounding Goma town. In fact, the population in parts of the project implementation zone increased significantly in FY12. Approximately 500 new homes have been constructed in an area between the edge of town and the reservoir site that previously was used as a banana plantation with only a handful of houses. Many of these families have fled conflict in areas of the Province, and have settled in Goma where security is relatively better. In response to the increase in population within this area, Mercy Corps decided to install two additional pipeline connections and tap stands in this area in order to ensure that this population will have access to water. A number of activities were also to protect the main pipeline passing through this previously uninhabited zone. Large boulders have now been placed along the pipeline route and painted white to clearly demarcate the pipeline path in order to reduce the possibility that houses would inadvertently be constructed over the pipeline, which could damage the pipe and make it more difficult to undertake necessary repairs. Additionally, sensitization efforts have been undertaken to encourage community members to refrain from planting crops over the pipeline, as these activities could lead to erosion and exposure of the pipeline. Mercy Corps installed concrete road crossings over the pipeline to protect the pipe at significant intersections and, with the agreement of local leaders, has blocked the passage of vehicles at ad hoc road crossings. The pipeline route was previously agreed with the government and Regideso had right of usage of the route. Mercy Corps is now working with Regideso and community leaders to ensure that new arrivals and local community members are aware of the importance of respecting the pipeline right-of-way and do not undertake actions that could cause damage to the pipeline.
D. Influence of Beneficiaries 
Mercy Corps’ Food Security for Goma MYAP used a participatory approach by which decisions are made in consultation with beneficiaries and community leaders. For example, community committees have been established and trained in the operation and maintenance of the tapstands, and these committees will be responsible for assuring transparency of operations and on-time payment of water bills. Mercy Corps, in consultation with Regideso and community committee members, is in the process of elaborating an MOU that will define responsibilities for water point operation and maintenance and outline how revenues should be used or conserved to provide for system maintenance costs. This evolving activity is discussed in more detail under Section G, Sustainability.
Beneficiaries were also consulted in the placement of water points, a process that was led by REGIDESO. Community leaders, members, and in particular women, were consulted in selecting the placement of the tap stands in order to ensure that safe and convenient locations were selected that would minimize risk to women and children, who often collect water early in the morning or late at night. Efforts were made throughout the pipeline construction process to sensitize beneficiaries about the project and the importance of their engagement as well as their respect for the pipeline, in order to reduce theft or damage to the pipeline during installation. 
E. Influence of Partners 

Mercy Corps is partnering with REGIDESO to prepare their staff to assume responsibility for the operation of the water system upon its completion. This task includes modeling system operations to identify water need and capacity of the system to provide water during times of peak demand, which includes developing models for the timing of water pumping and filing of the reservoir. This process also involves practical on-the-job training for REGIDESO staff on system operation and maintenance to prepare REGIDESO for the upcoming hand-over of the system. This on-the-job training will continue over the first year of system operations to ensure that REGIDESO is able to effectively operate the system. Additional details about this partnership are provided below in Section G, Sustainability.
As noted above, Mercy Corps works in close coordination with ICRC and Regideso on the design and execution of the Master Plan for the rehabilitation and extension of the Goma water network. Mercy Corps, Regideso, and ICRC have created a technical steering committee for the network installation that meets monthly to discuss progress and planned activities, identify challenges and seek solutions, and coordinate the efforts of all actors working on the Goma water system. It is through this coordination mechanism that a technical solution has been developed to allow the system to begin operating after Mercy Corps completes the MYAP extension phase and before the Lake Kivu pumping station being rehabilitated by ICRC becomes fully operational, which is currently scheduled for March 2013. During this interim period, water will be redirected to the recently rehabilitated Usine re-pumping station and then pumped into the MYAP supply main to the Bushara reservoir from which it will be distributed through the pipe network downstream of the reservoir. Water will be provided to different zones in Goma on a rotating basis during the interim period, as there will be no overall increase in water production until the new ICRC-constructed Lake Kivu pumping station becomes operational.
Mercy Corps will also develop its current partnership with Action Santé Femme (ASAF), a national NGO with which Mercy Corps has partnered on a number of projects, to assume responsibility for operating the cost recovery system. More details are provided below in Section G, Sustainability.  
F. Sectoral activities

Sectoral activities, such as FFW and FFT, hygiene promotion and behavior change, construction of communal tapstands, and rainwater harvesting, were all undertaken prior to FY12 and have been reported under previous ARRs. Sectoral activities during the FY12 reporting period focused on construction and installation of the water pipeline and reservoir. Because there were no direct distribution commodities approved in FY12, Mercy Corps relied on cash payments to laborers working on the system. Activities also focused on building the capacity of REGIDESO to operate the system, as well as the creation and training of community committees to manage the water points. The successful completion of the reservoir and the installation of 18km of network pipeline will provide access to potable water to 200,000 people, reducing incidents of water-borne illness and reducing household expenditure on water. As a result, the project will significantly enhance the food security of targeted Goma residents.  
G. Sustainability

As noted above, Mercy Corps is actively working to develop a sustainable cost recovery model that maximizes total cost recovery, provides for the costs of operating the system, and allocates money to cover system repair and maintenance costs. The establishment of an effective cost recovery model is essential to the sustainability of the water network and will create a financial model that generates revenue for costs related to system operations and maintenance, a challenge which in the past has proven to be the most substantial barrier to effective and sustainable system operations. Over the next year, Mercy Corps plans to undertake a technical, economic and social feasibility study to obtain accurate information about the real revenue collection potential when the system is operating at full capacity, the cost of operating the billing system, and the cost of repairs in order to build these costs into the model. Mercy Corps will be hiring a Water System Governance Co-Ordinator in late 2012 for a six month period who will be responsible for operationalizing the cost-recovery model, reviewing its effectiveness and making adjustments as necessary.
Under the proposed model, a ‘fontainier’ will be responsible for daily management of the water point and for water sales, reporting to the community committee, and will receive a percentage of water point profits as payment for his/her work. A percentage of revenue will also be allocated to REGIDESO to cover costs of system operations, including operation of the pumping station and reservoirs to control water flow and assure overall maintenance of the system, as well as to provide for a profit margin for the state actor. A percentage of revenues will also be allocated for operation of the billing system, with excess profits set aside for system maintenance. All of these financial provisions will be further detailed and elaborated in an MOU once the feasibility study has been completed. This proposed cost recovery system is expected to increase transparency and reduce potential for corruption in collection of water payments.
During the one-year pilot period, Action Santé Femme (ASAF), a national NGO with which Mercy Corps has partnered on a number of projects, will assume responsibility for operating the cost recovery system. During this pilot phase, ASAF, with support from Mercy Corps, will act as a trusted third-party to ensure that 1) user fees are collected daily, 2) Regideso and the tapstand operators are paid a pre-agreed percentage of the receipts, and 3) tapstands are appropriately maintained. ASAF currently operates a water system on the outskirts of Goma that has been functioning for over 5 years, allowing ASAF to gain experience with billing and cost recovery processes. ASAF has also demonstrated their financial responsibility and ability to handle complex processes in a transparent and straight-forward manner. ASAF management during the pilot period will ensure consistency of service over time and between communities and this arrangement will benefit beneficiaries and Regideso, as well as the water system itself.
Mercy Corps believes that by implicating ASAF, the project has a greater chance of success than if REGIDESO is directly given responsibility for billing. REGIDESO has a low cost-recovery rate for the public taps in the Goma system, and the majority of the public water points that have been closed were the result of non-payment by the Regideso appointed operator. Public taps are not sufficiently maintained under the current system, and often remain out of operation due to relatively simple and low-cost repairs. Regideso does not have the resources to regularly monitor tapstand operations or collect user fees regularly, and Mercy Corps believes that it will be difficult to obtain complete and accurate information about program operating expenses to complete the cost-recovery model if REGIDESO is given this responsibility. 
A further important aspect of developing the cost recovery model involves establishing a selling price for water. Water in Goma is currently priced according to what amounts to a state subsidized “social rate” rather than being priced according to the cost of water production. For this reason, receipts from water sales are insufficient to cover costs of the operation and maintenance of the system. Mercy Corps is working with Regideso and community committees to establish a water pricing model that will effectively cover the cost of operating and maintaining the system. The rate currently being considered is $0.05 per 20 liters (~5.3 gallons) of water, which is considerably less than the cost of water sold by private vendors in Goma ($0.17-$0.33 / 20 liters), from whom the majority of people in the project area currently purchase their water due to unavailability or inoperation of REGIDESO water taps. This economical pricing system, in addition to the cost recovery model being developed, will contribute to overall sustainable operation of the network. 
At the end of the program, Mercy Corps will hand over equipment and a stock of pipes to Regideso for ongoing maintenance and repairs of the pipeline and reservoir. However, after this initial stock of remaining materials is exhausted, Regideso will need to purchase additional materials from the repair fund established under the cost recovery model to ensure ongoing system maintenance. To build Regideso’s capacity to assume responsibility for management of the water system, Mercy Corps is utilizing complementary funding from DFID and the EC to build Regideso’s management capacity, including technical knowledge building, capacity to detect leaks and illegal connections, and water quality monitoring. This technical support includes a set of detailed recommendations on how to operate the system efficiently and effectively and steps required for ongoing maintenance.
2. Success Stories 
As the network construction nears completion, Mercy Corps considers this successful construction project to represent a major achievement and significant success story in a very difficult context. To take on such a major construction project with several complex elements was a substantial challenge and required successful coordination, technical knowledge and experience, strong procurement and operational support, and successful management of teams and resources. At the outset of FY12, when Mercy Corps assumed direct responsibility for the pipeline construction, only approximately 3.5 kilometers of pipeline had been installed.  The contractor left behind an unfinished job, not to mention angry suppliers and workers who had not been paid for their services.

During FY12, Mercy Corps was able to turn around what was a potentially disastrous situation, hiring cranes to transport and manipulate the pipe, skilled technicians to weld the pipe and install connections and valves, trucks to transport sand to the trenches, and a small army of laborers (sometimes as many as 500 a day) to backfill the trenches with sand. In all, over 14 kilometers of pipeline was installed and the reservoir nearly completed. In this challenging context, the completion of a large portion of the infrastructure work during a one-year period can be considered to be an important success. 
3. Lessons Learned 

Mercy Corps has learned many lessons from the implementation of such a large-scale civil works project in the DRC. In particular, Mercy Corps learned the importance of striking an effective balance between employing local community members in order to provide vulnerable community members with work opportunities versus working with professional tradesmen. Mercy Corps had originally sought to increase the number of indirect beneficiaries of the project by employing vulnerable individuals from the local communities in the project areas for lower-skilled work, such as the digging of pipe trenches, as a strategy to inject food and cash resources into the local economy. However, Mercy Corps learned that using a non-organized labor force required a considerable investment of time and resourses to select, contract, organize, supervise, and pay these laborers. 

In FY12, Mercy Corps began working with professional rock-breaking cooperative associations for excavation and backfilling of pipe trenches. This strategy allowed Mercy Corps to establish partnership agreements with these associations, who then organize and supervise the work themselves. Although using professional associations limits access of the most vulnerable to employment opportunities, the approach is much more cost-effective and also strengthens the cooperative associations, while still creating employment opportunities for local laborers to achieve the work.

Mercy Corps’ original strategy for the installation of the pipeline and the construction of the reservoir involved contracting out portions of the work in order to, in part, build the capacity of national contractors to conduct such a major project so that this capacity would remain in-country after the end of the project. However, Mercy Corps learned that the scale of the project exceeded the technical and financial capacity of the DRC-based enterprises that bid on these contracts. In order to ensure quality and timeliness of results, Mercy Corps decided to directly implement some of the major infrastructure elements, and found that the advantages of direct implementation of the large-scale infrastructure elments often outweigh the advantages of sub-contracting to local companies. While this appoach will not directly increase the capacity of local firms, it has greatly increased the skills and capacity of the individuals that Mercy Corps has employed for this work. It is likely that these individuals will be employed by local firms in the future, thereby setting up the potential for them to transfer skills to others. 

The experience gained in the implementation of this project will inform all future infrastructure programs that Mercy Corps undertakes in DRC and elsewhere. This project has been an important learning experience for Mercy Corps, which will help to inform future strategies for the execution of large civil works projects. One difficult issue that has resurfaced during the project is the difficulty of balancing the importance of on-time execution of quality works with the importance of community participation and job creation in other non-technical program activities. 
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