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Section 1 
August 2008 Ghana Implementation Trip 

 
1.1 Project Descriptions 
 
The University of Wisconsin - Platteville Student Chapter of Engineers Without Borders staged its first 
implementation trip to the villages of Nsumia and Papase, located approximately 20 miles northwest of 
Accra, Ghana on August 15th-26th, 2008. The two projects implemented respectively involved the Papase 
Roman Catholic Basic School and a drainage through the Village of Nsumia. The Papase School project 
involved the installation and landscaping of a gravel drive as well as several drainage and erosion control 
measures and the donation of textbooks and teaching guides to the library. The Nsumia drainage project 
involved the stabilization of an existing drainage channel and modification of the existing inadequate 
culvert system. A complete breakdown of materials and costs associated with each project is available in 
Appendix I. A topographical map of the area is depicted in Appendix II and a work schedule is available 
in Appendix III. 
 
The group’s initial assessment trip to all seven communalities within the project area occurred in August 
2007. General information was gathered regarding education, health, economic means, and infrastructure 
deficiencies for each community visited. The projects selected for implementation in the August 2008 trip 
resulted from information gathered on the assessment trip.  
 
The goal of the implementation trip was to build a sense of trust with the respective communities while 
improving the quality of life with respect to health, education, and mobility for these communities. The 
projects implemented were also based in part on the ability of the community to replicate them in the 
future without EWB intervention, integral to the overall success of the project. Additionally, the close 
working relationship with the communities inspired and challenged them to develop a sense of ownership 
to these projects, maintain them, and also be able to duplicate some of the basic solutions to similar 
problems in the region. The trip also served as a valuable learning tool for future project selection and 
implementation strategies. All projects were selected to act as trust-building, gateway projects.  It is 
critical that EWB-UWP build a strong relationship with the communities interacted with to facilitate 
return trips and initiate community support so that additional improvement of the existing conditions may 
be realized. 
 
1.2 Purpose of Report 
 
The purpose of this report is to provide a summary and evaluation of the projects we have undergone this 
past August on our Engineers Without Borders trip to the villages of Nsumia and Papase.  This report will 
provide specific information and observations concerning the Nsumia and Papase communities.  The 
relationship we were able to build with these villages will also determine what type of improvements or 
projects we will undertake in the community on return visits. 
 
1.3 General Observations 
 
All the communities visited are quite similar.  The primary source of employment is subsistence farming, 
with cassava and maize being the most commonly grown agricultural crops. All farms are relatively 
small.  Both Papase and Nsumia possess municipal water or sewer systems and major erosion is rampant 
in both communities. Electricity has been brought to both communities but sees limited use as most 
individuals cannot afford such a luxury. 
 
Considering our standard of living, initial shock to overall living conditions is difficult to overcome. 
Through conversation and observation, it becomes apparent that the standard of living in Nsumia and 
Papase cannot be evaluated by direct comparison. Plentiful year-round rainfall provides adequate food. 
However, the villages visited will without doubt benefit tremendously from simple engineering solutions 
to very basic infrastructure deficiencies in sanitation, waste management, and potable water. 
 



 
 
 
Both communities showed great willingness to work with the EWB Team through the duration of the 
projects. Dozens of individuals returned each day to the project site to help with construction, and the 
communities’ efforts were nothing short of admirable. The extraordinary effort put forth by both 
communities once again supports the conclusion that a general lack of education is the primary restrain 
present in the project area. While motivation abounds, preparation and strategy are generally lacking in 
locally orchestrated efforts. 
 



Section 2 
Papase School Projects 

 
2.1 Description of Papase School 
 
Papase has a school located approximately one kilometer outside the community. The facilities are 
excellent for the area with a library building, two main classroom buildings, and toilette facilities. 
Unfortunately, the library has very few books. Approximately 500 children, ages 6-14, attend school here 
with 15 teachers. A kindergarten is under construction on the school grounds, but due to flawed 
construction methods must be demolished and reconstructed. Electrical lines have been brought past the 
school since the EWB Team’s initial visit to the area in August 2007, but the school has not been 
connected to the electrical grid due to insufficient funding. 
 
2.2 Improvements to the Papase School 
 
The main focus of the Papase School site was to address the erosion issues faced by the school, including 
areas around the foundation of the buildings, channeling erosion of areas in the courtyard, the outflow of 
the drainage channel, and protection of the proposed new driveway. The facilities, as previously 
mentioned, are in excellent condition. However, the above erosion issues, if left unaddressed, would be 
cause for major concern in the future. Actions were also taken to create a driveway which would provide 
easy access to the Papase School and allow the school to be better recognized from the road. 
 
2.3 Papase School Driveway-Existing Conditions 
 
While the Papase School facilities are of good quality, it is difficult to access them with a vehicle 
from the nearest road, approximately 120 feet to the northeast, due to severe erosion of the 
existing driveway. The erosion results from an approximately 120,000-square foot drainage area, 
which includes portions of the school yard and several of the buildings. Figure 1 shows the 
existing driveway and surrounding conditions. 



 
FIGURE 1 EXISTING PAPASE SCHOOL DRIVEWAY 

 
2.3.1 Driveway Improvement 
 
A driveway was constructed at the Papase School in order to improve accessibility to the school 
and increase its visibility. A road grader was rented to form the road and create a crest on the 
driveway and ditches along the side of the driveway.  Based on visual observation and 
calculations, runoff to the head of the driveway was reduced by a minimum of 50% through 
erosion control methods detailed later in this section. The effective watershed draining to the 
driveway was reduced by over 50 % with the extension of a drainage channel. The driveway was 
constructed with six inches of mixed rock base course and a 5/8” aggregate surface to a depth of 
four inches. Boulders roughly 9 inches to 18 inches in diameter were placed in the ditches of the 
driveway to slow the velocity of the water flowing through the ditches along side the new drive. 
Around the driveway, various plants were planted to further help with erosion and also to add to 
the aesthetics of the school. A sign declaring the site as the Papase RC Basic School was placed 
at the end of the driveway. This was done at the request of the village in order to further iterate 
the location of the Papase School to passersby. The final phase in the erosion prevention of the 
driveway project was planting grass around the driveway (Figure 2). Due to the EWB-UWP 
itinerary, the village of Papase was left in charge of planting grass along with the watering of the 
new plants along the driveway. This responsibility left to the Papase village will also serve as a 
way for the EWB chapter to measure the dedication and commitment of the Papase village to the 
projects implemented. 
  
 

 



 
 
 
 
 
 

 
FIGURE 2  PLANTING VEGETATION AROUND NEW DRIVEWAY AT PAPASE SCHOOL. 

 
 
 
 

 
FIGURE 3- PAPASE COMMUNITY AND EWB GROUP WITH NEW DRIVEWAY 

 



2.3.2 Drainage Channel Improvement 
 
The only previous effort to deter erosion in the school premises was a drainage channel around 
one of the school buildings (Figure 4). The channel was built to collect water from the building’s 
roof and runoff from the surrounding area, allowing the runoff to safely flow around the building 
without compromising the stability of the building’s foundation. However, these channels were 
not well kept and were filled with sand and other debris. Also, the outlet of the channel was 
blocked by sand impeding the flow of the water and causing water flowing out of the channel to 
erode the footpath used to access the other school buildings.  
 

 
FIGURE 4 PICTURE OF CHANNEL AROUND SCHOOL BUILDING  

 
A decision was made to create an extension of the channel 35-feet past the foot trail to an area of 
dense vegetation. Plans for the channel, constructed out of four-inch concrete reinforced with 
rebar, were to continue the existing channel’s five percent grade. Upon digging a ditch for the 
channel’s extension, a slab of concrete was discovered approximately one foot below the ground 
surface (Figure 5). Upon asking the Papase community, it was discovered the slab was created 
the previous spring in order to help with preventing the erosion of the walkway. The slab was 
previously used to carry water from the channel to vegetation behind the school, however the 
slab did not have any sides. The lack of sides caused two problems. First, the slab would not be 
able to direct any water without sides. Second, the slab was not able to prevent sand and debris 
from covering it.   
 

Drainage 
Channel 



 
FIGURE 5 THE OUTLET OF THE CHANNEL AND THE DEPTH OF THE CONCRETE SLAB  

 
The existing concrete slab was left in place and a new channel was formed on top. Concrete was 
mixed using a standard 3:2:1 mix for aggregate, sand, and Portland cement respectively. The 
base slab was put in place the first day and u-shaped rebar were set into the slab. On the second 
day, the walls of the channel were formed and poured. The new channel was 15 inches deep and 
12 inches wide. The slope of the channel was approximately 1:12 (5%) giving it a capacity 
approximately 3.5 cfs based on a Mannings nomograph for concrete channels. Rip rap was 
placed at the outflow of the channel to slow and spread runoff (Figure 6). 
 

 
FIGURE 6 CHANNEL EXTENSION WITH RIPARIAN ROCK AT OUTFLOW  

 
To prevent eroded material from entering the channel and potentially impeding the flow of water 
in the new channel, a berm was created on the uphill side (Figure 7). The berm consisted of 
rocks, discarded sandcrete blocks, and clay. The clay was then packed down using the ends of 
logs as tamps and by people walking over the berm. Villagers and school officials were provided 
instructions to keep the berm from silting in so that runoff remains properly channeled.  



 

 
FIGURE 7 CONSTRUCTION OF CLAY BERM  

 
2.3.3 Terracing and Preservation of Building’s Foundation 
 
The final project at Papase was to slow the flow of water and preserve the foundation of one of 
the school buildings. Due to the shedding of water from the roof, extensive erosion of the 
building’s foundation had already exposed the footing and undermined the foundation (Figure 8). 
To sustain the foundation’s integrity, large stones ranging from six inches to two feet in diameter 
were placed next to the foundation to help prevent further erosion (Figure 9). The indicated size 
of stone was all that was available from the local quarry. 

 

      
FIGURE 8 EROSION OF THE SCHOOL BUILDING FOUNDATION  

 
 
 

 
 



     
FIGURE 9 LARGE ROCK PLACED AROUND FOUNDATION TO CONTROL FOUNDATION EROSION  

 
The large volume roughly 7.5 cfs of water coming off the roof of one of the school building 
caused gullies to form running down the hill toward a school building and the driveway. To 
improve the situation, terraces were constructed in the slope of the hill to slow the large volumes 
of water, allowing the water to infiltrate into the sandy soil. First, a grader was used to roughly 
shape the earth into three flat terraces. Second, two pieces of bamboo approximately four inches 
in diameter and eight feet long were stacked on top of each other to retain the fill which was 
placed behind them. To keep the soil beneath the bamboo from eroding away, 5/8 inch stone was 
placed along the front of each terrace. The ends of each terrace were stabilized by larger boulders 
(Figure 10). Finally, community members planted grass in order to have vegetation further retain 
the soil.  
 
 

   
FIGURE 10 COMPLETED TERRACES  

 



2.3.4 Textbooks for the Papase School  
 
A shortage of books by the Papase School was noted in the course of the Chapter’s August 2007 
visit. As a result, over 400 pounds of textbooks, workbooks, notebooks, and teachers’ manuals 
were donated to the school of Papase by the EWB Team. The subjects of these books included 
science, math, geography, English vocabulary, grammar, and history. These texts more than 
doubled the existing supply of books owned by the school (Figure 11 & 12).  

 
 

 
FIGURE 11 TEXTBOOKS DONATED TO THE PAPASE SCHOOL  

 

 
FIGURE 12 PRESENTATION OF TEXTBOOKS TO THE PAPASE SCHOOL  

 



 
2.4 Papase School Project Evaluation 
 
The Papase School Project expanded in scope once the EWB Team arrived on site and realized 
the full extent of the erosion on the school grounds. The additional work was done at a minimal 
cost and demonstrates easy to replicate erosion control measures to the community. The purpose 
of the work was not so much to provide an entirely comprehensive solution as to show the 
community methods of halting erosion problems. 
 
The bottleneck which restricted much of the progress in this project was material acquisition. 
While materials are easily found, a cultural difference in the respect of punctuality exists which 
greatly slows any delivery. Often materials arrived a day later than agreed upon. Once materials 
are on site, much progress can be accomplished in a very short time due to the incredible amount 
of able bodied people willing to. The Papase people had an amazing work ethic and attitude. 
There were many instances where a member of the EWB Team would be working on something 
and a villager would say, “I do it”. This was frustrating at first because the team wanted to be a 
part of the work force. However, the villagers’ zealousness allowed the team to be better 
orchestrators of work and to have more time to plan what to do next and how to go about doing 
the work.  
Another major lesson learned by the EWB Team was to avoid arriving on Friday. The Ghanaian 
people are  religious and it is very difficult to find anyone working on Sunday. Therefore, since 
Sunday was reserved for worship, only one day was allowed for the sites to be surveyed and to 
obtain materials. By arriving on a Friday, almost two days were lost which could have been used 
for delivery of materials and construction time. This should be a consideration for future trips.  
 
Other than the delays previously mentioned the project ran smoother than anticipated. Both 
projects, despite being expanded upon arrival, were completed under budget and on time due to 
the commitment by all parties involved. The EWB Team was able to complete its main goal of 
implementing a driveway and was also able to expand the project to include terracing and the 
extension of the drainage channel. Due to the lack of rain, The EWB Team was not able to 
witness the benefits of the improvements. However, the EWB Team has kept in touch, through 
phone and email, with the kindergarten teacher from Papase and a number of people from 
Nsumia. The kindergarten teacher commented on how the beauty the flowers and other 
vegetation have added to the Papase School.  One evaluation already made was the need for a 
team of people to travel to the various villages to find the needs of the villages and to gather 
ideas of projects for the next trip. This team would also gather data: topographs, availability and 
prices of materials, and the effects on health each proposed project would have. More extensive 
evaluations, as to the effectiveness, sustainability, and improvements for future projects, will be 
conducted during the EWB Team’s next implementation trip 
 



 
3.1 Nsumia Culvert Project 
 
The population of Nsumia is reported to be 1,200.  A regularly maintained feeder road 
connecting outlying areas with hard surface roads passes through the village contributing to 
significant economic activity in the village.  Evidence of severe erosion is apparent in Nsumia as 
in all villages. Undermined structure foundations, collapsed buildings, gullies, and rutted 
pathways are a few of the complications of the storm water challenges inherent to the area. 
 
3.2 Nsumia Culvert-Existing Conditions 
 
The culvert to be repaired consists of a 36-in cast-in-place concrete circular culvert with 
approximately thirty-six inch wing walls. From visual rain event observations on September 1, 
2007, the culvert appears to be installed properly with the size, length, and slope providing 
adequate capacity prior to neglect and post installation modifications. Since installation, the 
culvert appears to have received no maintenance and consequently has severely eroded inlet 
approach and exit apron. The haphazard addition of a misaligned 18-foot section of a 24-inch 
reinforced concrete pipe has severely restricted the capacity of the drainage components. The 24-
inch culvert section is assumed to have been added for the protection of nearby business and 
residential structures. Unfortunately, the additional culvert only alleviated or diverted the erosion 
problem long enough for additional structures to be built near the outfall of the high flow culvert. 
The adjacent market and a newly constructed public gathering building were in eminent danger 
of collapse if erosion is allowed to continue at the present rate. Figure 13 shows views of the 
existing culvert before and during rainfall and Figure 14 displays the existing mis-alignment of 
the two sections. 

 
FIGURE 13 BADLY ERODED CULVERT 



 
FIGURE 14 PRE-EXISTING CULVERT ORIENTATION 

 
Based on visual observations during a rain event on September 1, 2007, flow through one ditch 
of the roadway was estimated to be 4700 gpm. Assuming equal or greater flow enters the culvert 
from the opposite ditch, additional flow from the village drainage area, and observed flow level 
in the existing culvert arrangement, the conclusion is reached that the 24-inch culvert creates an 
unacceptable restriction in water flow. The 36-inch culvert has adequate capacity to carry the 
necessary flows in the present condition without modifications 
 
3.3 Project Description 
 
The first step in the project was the removal of the existing 24-inch inch culvert to make room 
for the new trapezoidal channel. The culvert section was approximately fifteen feet long and 
buried halfway in clay and large rock with an estimated weight of 15,000 lbs.  The removal of 
the material obstructing the culvert was conducted on Monday, August 18th. For safety 
considerations, removal of the existing 24” culvert was deemed necessary by heavy construction 
equipment. Figure 15 depicts the trapezoidal channel design. 
 



 
FIGURE 15 TRAPEZOIDAL CHANNEL CROSS-SECTION  

 
 
3.3.1 Existing Culvert Removal and New Channel Excavation 
 
Through the local Assemblyman, arrangements were made to remove the lower 24-inch culvert 
with heavy equipment from Mansco Quarry on Monday, August 18th. The area was then shaped 
to accommodate the forms for the new trapezoidal channel. Due to the enthusiastic work attitude 
of the residents of Nsumia, more native material was removed  than necessary, however, the 
EWB viewed the event as a demonstration of the  commitment by the villagers to work with the 
EWB Team. Sediment and debris were also removed from within the 36-inch culvert and the 
existing channel downstream to provide adequate flow. The 36-inch culvert’s cross-sectional 
area was reduced by approximately 75-percent due to sedimentation prior to cleaning. 
 
3.3.2 Formwork and Rebar Placement 
 
A two percent grade was the maximum grade allowed by the existing topography in the new 
concrete and rip rap channel. To maintain the desired slope downstream material was removed 
from an approximate 300 foot length of channel beyond the outfall of the planned trapezoidal 
channel. Wednesday morning, August 20 was spent surveying the area for the new concrete 
channel and rip rap channel, grading the channel, and placing the proper amount of aggregate 
base material for the poured concrete. Once the ground was graded, compaction of the soil was 
completed. Then a six inch base course of 3/8 inch aggregate was laid down for the concrete 
channel in preparation for concrete slab placement. 
 
The initial length of the concrete channel was intended to be 18-feet.  However, due to a recently 
constructed addition to the public gathering building adjacent to the site, the trapezoidal channel 
needed to be extended to 30-feet to preserve the new structure The extension projected past the 



newly constructed building and conveyed flow beyond the structure to preserve the building’s 
existing foundation. The additional 12 feet required substantially increased amounts of materials 
and construction time. EWB Platteville provided the finances for the additional materials needed. 
Even with the additional expenses, the project was able to be kept under budget because 
geotextile fabric had been figured into the estimate and was not used in the project due lack of 
availability. Also, the uncertainty in material prices forced estimates to be calculated for 
maximum possible costs. The bargaining skills of the Dr. Sam Osusu-Ababio and his purchasing 
team also accounted for a great deal of savings. 
 
3.3.3 Concrete Placement 
 
The base of the concrete channel was poured on day five, Wednesday, August 20th.  All concrete 
was mixed by hand in an open area adjacent to the project site. It was placed with a thickness of 
six inches and reinforced with rebar to ensure adequate strength if the channel were to reach full 
flow capacity. The most difficult part of pouring was convincing the aiding community members 
that a 1-2-3 mix was needed, (a mixture that is one part cement, two parts sand, three parts 
aggregate).  The traditional mix utilized by the local population is composed of seventy-five 
percent sand and twenty-five percent concrete, which explains the short design life for many 
locally engineered structures.  The traditional mixture is cheaper, but also weaker than the proper 
way of mixing concrete and often lasts only 1-2 years. The base of the concrete channel, over 
two cubic yards, was entirely poured on day five by four team members and a dozen community 
volunteers (Figure 16). 
 

 
FIGURE 16 BASE SLAB PLACEMENT  

 
Pouring the side walls of the channel would be the most complicated, labor-intensive, and time 
consuming task of the project.  Forms were utilized on the front and back sides when pouring the 
sides of the channel (Figure 17).  Even though the EWB Team was concerned about the 
difficulty of removal of the forms, a full formwork was constructed in order to provide sufficient 
stability.  Upon the team’s arrival on day six, about half of the forms were already built out of 
two-by-four and one-by-ten pieces of lumber by local carpenters.  The assembly of rebar sections 
and rebar tying was accomplished quickly by an experienced person of the village.  The 



formwork was built, assembled, and secured to the base by about 2:30 pm on Thursday, August 
21st. 
 

 
FIGURE 17 FRAME WORK FOR TRAPEZOIDAL CHANNEL 

 
The rest of the trapezoidal channel consisting of 4 cubic yards of concrete needed to be finished 
on day six to allow sufficient time for the concrete to cure before the team had to leave Ghana. 
The pouring began at roughly 1:03 pm with approximately thirty people mixing and carrying 
concrete, gathering water, and placing the concrete. The plan was to completely pour one side 
and then move to the other. However, during the pour, an imbalance in weight distribution was 
soon discovered and the concrete pouring strategy was modified to alternate placement from side 
to side. It took the rest of the afternoon and into the evening, with the additional support of the 
Papase team to finish pouring the concrete.  Placement of the approximately four cubic yards of 
concrete was concluded at 7:30 pm. The community members did an exceptional job with 
mixing, pouring, and leveling the concrete although they needed to be reminded on several 
occasions not to add too much water as it would result in a weakened mix.   
 
3.3.4 Existing Culvert Removal and Channel Excavation 

 
The day after pouring concrete Friday, August 22nd the outflow of the trapezoidal channel was 
lined with rip rap. The rip-rap used to line the channel extended 115 feet and was composed of 
six-inch to 24-inch diameter stone (Figure 18). This was significantly longer and consisted of 
larger rip rap than estimated. With the help of the villagers 30 cubic yards of stone was placed in 
a single day. 

 
 
 
 
 



FIGURE 18 PLACEMENT OF RIP RAP AT CULVERT INLET AND CHANNEL OUTFLOW 
  
 
 
The additional rip rap rock was placed around the 36-inch culvert inlet to act as a filter for sand 
preventing clogging of the culvert. The rock would also protect against the erosion of the 
culvert’s inlet by dissipating energy to ensure the roadway does not continue to deteriorate over 
time. The Community Youth Leader, Nicholas, was appointed site manager and agreed to 
maintain the channel by keeping it free of debris such as sand and garbage.   
 
On Saturday (day eight), two days after the pouring the sides of the channel, the Nsumia village 
removed the forms for the top of the channel prior to the EWB group’s arrival.    The third day 
after pouring the concrete, day nine, the bottom of the forms were removed voluntarily by the 
community prior to the team’s arrival at the site The village was in the process of backfilling the 
void behind the channel’s wings using the soil left from excavating the area for the new channel. 
Also, several masons from the community were smoothing out the face of the channel with 
mortar. Rip-rap was used to cover the edges by the channel. Figure 19 shows the finished 
trapezoidal channel. 
 



 
FIGURE 19 FINISHED TRAPEZOIDAL CHANNEL AND RIP RAP AT 36-INCH CULVERT OUTFLOW  

 
Responsibilities for construction of an additional channel in front of the public meeting house 
and bordering the project site to prevent possible erosion of the trapezoidal channel, and 
maintenance of the trapezoidal channel were left with the village of Nsumia. There had been a 
small channel to direct water around the building, but the channel was insufficient and in need of 
repair. A channel of a minimum 12 inches deep and 24 inches wide would be needed to conduct 
the flow into the larger trapezoidal channel. The owner of the building agreed to construct a 
properly sized channel in the course of reconstructing the face of the building. The community 
was instructed to the keep the entire channel free of debris. The community was left shovels, a 
pick axe, and a wheel barrow to aid with the maintenance. The leaders of the community were 
told the channel must be kept clean of debris and the sand must be removed from the channel and 
culvert enough to make sure water is never prohibited from flowing through the culvert and 
channel. The community leaders were instructed these steps must be taken to show community 
commitment to the project. The projects of creating the smaller channel and the maintenance of 
the trapezoidal channel and culvert will be supervised by EWB Ghana. EWB Ghana will keep 
EWB Platteville up to date with the progress and any questions that may arise prior to EWB 
Platteville next arrival 
 
3.4 Nsumia Culvert Project Evaluation  
 
A major issue, as in the Papase School Project, encountered in the deconstruction and 
construction process was the lead-time and expedient delivery of tools and materials.  A number 
of hours were spent organizing and planning during potential work hours due to the fact that 
prompt delivery of materials was very difficult complicating short lead-times. 
 
The project construction phase was an extremely successful part of the project, especially given 
the circumstances (Figure 20). The project involved pouring six cubic yards of concrete with all 



the mixing being done by hand. There was also the excavating and the spreading of rip rap that 
had to be done. Everything had to fall into place in order for the project to be successful. Most 
importantly, the EWB Team needed to have the support and help of the Nsumia village. Gaining 
Nsumia’s support proved to be a challenge at first because of the involvement of the area’s 
assembly man. Although the assembly man appeared to try to be of assistance, the EWB Team as 
well as the village of Nsumia questioned his motives. Both parties thought he was there only to 
help his chances of reelection. There were even people coming from other villages to help out 
with the Nsumia project. The construction team was changed slightly mid-project to mix up the 
members of each team and work off the strengths of each individual. Most of the material 
acquisition related delays were erased due to the rapid progress made on site when manual labor 
was needed. The construction phase was physically and mentally daunting, but it was a complete 
success and the team accomplished everything they set out to do. 
 

 
FIGURE 20 FINISHED PROJECT WITH MEMBERS OF EWB TEAM AND NSUMIA COMMUNITY  

 
The final and potentially most successful aspect of the Nsumia project was the community 
involvement and support during the project. The type of support we received was everything we 
could have expected and more.  Unfortunately, at the project start the locals were not very 
willing to assist the group because they believed we had ulterior motives in completing our 
project. Fortunately, once the misunderstanding was cleared up, the community members 
became very committed to working with the EWB Team.  From that point on, the EWB Team 
had every ounce of effort and support the locals could provide. Without Nsumia’s help the 
Nsumia culvert project never would have succeeded.  Every day there would be twenty or so 
people sitting and watching the project because there was not enough work for everyone to 
participate. Once the pouring of the concrete started and everyone was needed, villagers ranging 
from children as young as four or five all the way to older men gave every ounce of effort 
available to assure the project was a success. Children would carry head pans filled with concrete 
to the older men who would use the concrete. The teenage villagers would mix the concrete, and 
the women made sure there was enough water for mixing. It may sound like only work was 
done, but there was plenty of time in between projects and while waiting for materials for the 



EWB Team to bond with the Nsumia community. Many new friendships were made and phone 
numbers exchanged. The only aspect of the local support not able to be determined was local 
maintenance of the project site.  EWB Ghana was looking to become involved with the two 
projects. However, it was not possible to come up with a time for the two groups to meet and 
work together while EWB Platteville was in Ghana. Instead EWB Platteville asked if it would be 
possible for EWB Ghana to monitor the maintenance and smaller channel would be completed. 
 
The biggest change in perception for the EWB-UWP group is the validation of the willingness of 
the people in Papase and Nsumia are to help us help them. The fear that there will not be enough 
help to complete a project will not have to be considered in the upcoming trips. Another change 
in perception was seeing that the people understand the challenges they are facing. Challenges 
such as erosion, need for schools, and public toilettes along with ideas to solve these problems 
were all discussed by the Papase and Nsumia villages. This changed EWB-UWP’s perception 
that the people were unaware of the problems and led us to realize that the real problem lies in 
the people’s ability to raise money for the projects needed. 
 
This was EWB-UWP’s first experience working in Ghana. That said, the whole experience was 
nothing short of eye-opening and amazing. This experience was a tremendous learning 
experience, rewarding, and simultaneously humbling for each of us in appreciation of things we 
take for granted at home.  Many of us as students had never before been confronted with how the 
majority of human beings on this planet live; without electricity, treated water, or utilities of any 
kind – let alone shopping centers. It truly expanded our horizons to the world, along with 
opening our eyes to what is possible. Through this experience, we truly sealed our commitment 
to continue long term work in the region.   
 
The help offered by the villages, as well as EWB-Ghana, the District Engineer Mr. Brobey, our 
driver Sam, our Faculty Advisor, Dr. Sam Owusu-Ababio, and many members of the University 
of Wisconsin Platteville faculty and staff who showed tremendous dedication to helping EWB 
accomplish its tasks. Also the members of EWP-UWP are deeply grateful to the EWB national 
organization and the regional TAC committee for aiding the chapter on its first implementation 
trip. Without their help and embracement by everyone involved, EWB-UWP would never have 
completed either project. All the members of EWB-UWP enjoyed the support of the trip and the 
idea of continuing to help the people in the area so much that ideas for the next project was being 
talked about during the trip back to the US. Thanks to everyone involved for making this trip 
successful and enjoyable 
 
The next phase of the project will involve the nearby village of Gidi. Gidi has many needs such 
as a public toilette, help with the village’s well, and also a bridge to improve commuting to 
school and businesses. EWB-UWP would like to focus its attention to improving education of 
the area’s children and thus is opting to build a bridge over the creek running past the village. 
During the dry season, the creek is only four feet wide and ankle deep so crossing is of little 
concern. However, during the wet season the creek turns into a four foot deep and 120 foot wide 
river based on initial calculations of the stream’s watershed and cross-section at the bridge site. 
The river causes children trying to get to school and employees trying to get to their jobs by way 
of train to take an alternate route. The alternate route turns the children’s one mile walk to school 
into a three to four mile walk. Because of the increased distance, many children decide to skip 
school. Also, the employees trying to get to their jobs by way of train must also take the longer 
route to the train station. The increased distance makes for longer days away from their family. 
The proposed bridge would be limited to pedestrian use and would span the stream at flood 
stage. 



4.1 Additional Activities of the EWB Team while in Ghana 
 
While in Ghana, the EWB Team also met with representatives of EWB –Ghana and local officials, 
donated medical supplies to a local clinic, tested water quality on local wells, and gathered more 
information regarding the overall project area.  
 
4.2 Water Quality Tests on Local Water Sources 
 
In the course of the team's stay in Ghana water from five wells in three separate villages was sampled. 
Well #1 was located in Doboro, was had dug and approximately 23-feet to the water surface. Well #2 was 
located between Papase and the Papase School and was a pump operated, drilled and cased well. Well # 3 
was located on the outskirts of Papase and was a pump operated, drilled and cased well. Pumps #4 and #5 
were located on the outskirts of Nsumia. In addition, a water sample was collected from a large puddle 
composed primarily of runoff from the community dump in Doboro, located approximately 300-feet from 
well #1. Results from the samples are pending analysis. 
 
4.3 Donation of Medical Supplies to Regional Clinic 
 
The EWB Team received a donation of three large boxes of medical supplies prior to departure for 
Ghana.  The supplies donated included a large assortment of bandages, gauze, dressings, and antibiotic 
ointments.  Stethoscopes, blood pressure cuffs and medical scissors were also included in the assortment 
of medical supplies.  On the last day the EWB Team was in Ghana, the supplies were donated to the 
Pokrom-Nsaba Health Centre, a local, government-run clinic located in the District just east of Nsawam. 
The head physician indicated the clinic covers a massive area including the villages the Chapter is 
partnered with.   
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4.4 Meeting Representatives of EWB Ghana 
 
Prior to the August 2008 trip the Chapter established connections with a representative of EWB-Ghana, 
Mr. Sam Gamson.  The team met with Mr. Gamson and he also toured both the Papase and Nsumia 
project sites.  An arrangement was made so that EWB-Ghana would ensure maintenance would be done 
on both sites and also update EWB-UWP with site conditions in the course of the year. A longer term 
working relationship with EWB Ghana will be cultivated, perhaps to partner in future projects. 
 
 



4.5 Meeting District Engineer 
 
  The EWB Team also met with the district engineer, Mr. K. Sarfo-Brobbey to discuss future and current 
work in the area. Our main goal of the meeting, besides establishing a new contact, were to acquire the 
latest KVIP toilet plans which are commonly used in the greater area, and the district's development plan 
so that the EWB Team can collaborate with ongoing governmental efforts. An end result to the meeting 
was that a local newspaperman accompanied the EWB Team to each project site and witnessed the 
donation of the medical supplies to the health clinic. The Chapter expects to receive copies of any 
subsequent publicity through EWB Ghana. 
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Appendix I: Ghana August 2008 Implementation Trip Expenditures by Project: 
 
Nsumia  Culvert/Waterway Improvement Expenditures 
Item Quantity Unit Cost  Total Cost 
cement 26 bags $8.3 $215.80 
¾” aggregates for concrete mix and backfill 10 m3 $25 $250 
Sand for concrete mix  $50 $50 
Water for concrete mix 5 drums $2.24 $11.20 
#4 reinforcing bars for trapezoidal channel 24 $10.80 $259.20 
Binding wire 1 roll $20 $20 
Nails 3 boxes $18.5 $55.50 
2X12 boards for channel formwork 37 $3.7 $136.90 
2X4 boards for channel formwork 38 $3.63 $136.80 
Rock riprap (boulders) 30 m3 $20.00 $600 
Compactor rental for compacting waterway 
prior to formwork preparation 

4 hours $18.75 $75 

Hauling of compactor to and from site for 
waterway compaction 

  $37.50 

Diesel fuel for compactor   $30 
Transportation cost for ¾”  aggregate   $35 
Transportation cost for cement/reinforcing 
bars/2X4 boards 

  $60 

Transportation cost for riprap   $100 
Labor 
-- Steel bender (for shaping #4 bars for 
channels) 
--Carpenter (helped prepare formwork) 
--Citizens (worked throughout entire project; 
the labor amount specified was used to buy 
food for them while on the job) 

   
$30 
 
$5 
$56.20 

               Total Cost                              2164.10 
 
 

 

 

 

 

 

 



Papase School Driveway and Vicinity Improvement Expenditures 
Item Quantity Unit Cost Total Cost 

Cement for rectangular channel 9 bags $8.3 $74.70 
¾” aggregates for concrete mix, driveway 
surface, terrace 

10 cubic 
meters 

$25 $250 

Base course material for driveway 20 cubic 
meters 

$13.23 $264.60 

#4 reinforcing bars for rectangular channel 1 $10.80 $10.80 
Sand (community donated)  $0 $0 
Water (community donated)  $0 $0 
2X6 boards for channel formwork 36 $4.50 $162 
Nails 1 box $18.5 $18.50 
Stakes for terrace 60 $0.50 $30 
Rock riprap  10 cubic 

meters 
$20.00 $200 

Transportation cost for ¾” aggregate     $35 
Transportation cost for base course material   $70 
Transportation cost for riprap   $100 
Motor grader rental for clearing, grubbing, 
reshaping driveway& surroundings. 

4 hours $75 $300 

Grader  diesel fuel cost for clearing, grubbing, 
reshaping driveway & surroundings  

0.5 drum $125 $125 

Compactor rental for compacting prepared 
driveway subgrade 

4 hours $18.75 $75 

Hauling of compactor to and from site for 
subgrade compaction 

  $37.50 

Diesel fuel for compactor   $30 
Motor grader rental for spreading base and 
surface course material for driveway 

4 hours $75 $300 

Grader  diesel fuel cost for spreading base and 
surface course  

  $125 $125 

Compactor rental for compacting base and 
surface courses for driveway 

4 hours $20 $80 

Hauling of compactor to and from site   $75 
Diesel fuel for compactor   $40 
Flowers for flower garden by driveway   $190 
School sign plate machinist     $30 
School sign plate designer   $26 
Labor (paid  out  in the form of food for 
community volunteers) 

  $30 

Total   $2679.10 
 
 

 



Hand tools (shared by both projects):       
Item Quantity Unit Cost Total Cost 

Wheelbarrow  4 $55 $220 
Pickaxe  5 $7.25 $36.35 
Shovels 13 $4.00 $52.00 
Handsaw 2 $5.00 $10.00 
Hammer (regular) 4 $5.00 $20.00 
Hammer (mallet)  1 $20.00 $20.00 
Head pan 3 $8.00 $24.00 
Trowel 4 $2.50 $10.00 
Crowbar  1 $2.50 $2.50 
Handsaw  2 $5.00 $10.00 
Tape   1 $3.00 $3.00 
Watering can 1 $6.00 $6.00 
Chain 2 $15.00 $30.00 
Padlock 1 $1.00 $1.00 
Rakes 3 $9.00 $27.00 
Rake (inferior) 1 $4.00 $4.00 
Chisel  1 $3.50 $3.50 
                                                                                                  TOTAL  $479.35 
 
Miscellaneous expenses: 

Item Quantity Unit Cost Total Cost 
Phones for 2 EWB groups to facilitate 
communication 

2 $50 $100 

Phone minutes     $16 
Tip for rental car driver for 11 days   $30 
Tip for pickup driver for helping Dr. Sam in 
material purchase around Accra 

  $20 

Tip for motor grader operator    $25 
Tip for compactor operator   $20 
Gas for rental car and pickup truck   $420 
Gate fee to Botanical Gardens   $29 
Total Miscellaneous    $660 
 
Accommodation: 
9 people for 11 days: $3000  
 
Food: $850  
 
Rental car: 
$60/day for 11 days: $660  
Total expenditure: 2164.10+2679.1+479.35+660+3000+850 = $9832.55 
 



Appendix II: Topographical Map of Project Area: 

 



Appendix III: Proposed and Actual Project Itinerary 

Date Proposed Itinerary Actual Itinerary 

8/14/08 
Thursday  

Depart from Dane County Airport 
Madison, WI  @ 9:30 AM for Accra, 
Ghana 

Depart from Dane County Airport 
Madison, WI  @ 9:30 AM for Accra, 
Ghana, 5 hour delay in New York 

8/15 
Friday 

--Arrive in Ghana @8:20AM; Pick 
up by Bus from airport to Hanslodge 
hotel 
--Evening meeting with hosts (Mr. & 
Mrs. Sam Eshun, Samuel Gamson 
(EWB –Ghana Rep) 

--Arrive in Ghana @1:20PM; Pick up by 
Bus from airport to Hanslodge hotel 
--Evening meeting with hosts (Mr. & Mrs. 
Sam Eshun, Samuel Gamson (EWB –
Ghana Rep) 

 
 
8/16 
Saturday 

--Meet with Nsumia village 
community ; tour  project site 
--Meet with Papase village 
community;   tour  project site  
--Meet with Gidi village community 
to discuss project exclusion and 
future plans 

--Met with Nsumia village community ; 
toured  project site 
--Met with Papase village community;   
toured  project site  
 

8/17 
Sunday 

--Purchase and move tools and 
materials to  Nsumia culvert site and 
Papase school 
--Donate books to Papase School 
--Stake out Papase site 

--Toured and staked out Nsumia and 
Papase sites, shot elevations with auto 
level. 
--Revised plans for Papase School 
(expanded erosion control 
implementation) 

8/18 
Monday 

--Remove 24-inch culvert pipe at 
Nsumia 
--Rent and transport motor grader to 
Papase site; Gather data for Gidi 
toilette  

Obtained tools and moved them to site. 
--Excavated area for concrete channel 
extension in Papase 
--Created earthen berms and patched 
gullies 
--Excavated 24-inch culvert at Nsumia 
site 

8/19 
Tuesday 

--Finish removal of 24-inch culvert 
pipe at Nsumia 
--Install formwork for trapezoidal 
concrete channel replacing the 24-
inch pipe 
--prepare culvert entrance and outfall 
area for riprap  
--Start earth moving and grading 
work at Papase 
--Rent and transport roller and water 
tanker equipment to Papase 

--24-inch culvert was removed from 
Nsumia site 
--Nsumia Site was prepped for formwork. 
--Poured base for channel extension at 
Papase and started work on terraces 

8/20 
Wednesday 

--Pour concrete for trapezoidal 
channel 
--Finish earth moving/grading work 
at Papase 
--Lay base  & surface courses on 
driveway, spread and compact.  

--Graded driveway and completed terrace 
installation at Papase. 
--Placed formwork and poured sidewalls 
of channel extension at Papase 
--Placed reinforcing rod and constructed 
formwork at Nsumia site. 



  
 

 
 

 

8/21 
Thursday 

--Lay riprap at culvert entrance and 
channel outfall at Nsumia 
--Lay riprap at Papase site 
--Social gathering to interact and 
learn more about EWB and citizens 
of Nsumia 

--Compacted driveway and terraces at 
Papase 
--Placed base course and surface 
aggregate on driveway in Papase 
--Poured sidewalls for trapezoidal channel 
at Nsumia 

8/22 
Friday 

--Lay riprap at culvert entrance and 
channel outfall at Nsumia 
--Social gathering to interact and 
learn more about EWB and citizens 
of Papase 

--Placed Rip Rap around building 
foundation at Papase site 
--Removed formwork from Papase 
channel extension, backfilled around 
channel 
--Placed rip rap around culvert inlet and 
channel outflow in Nsumia 

8/23 
Saturday 

--remove trapezoidal channel 
formwork and backfill as needed 
--Make up day at Papase; fix any 
other related problems 

--Transplanted shrubs to vicinity of 
Papase driveway for erosion control and 
aesthetic enhancement. 

8/24 
Sunday 

--Make up day at Nsumia; fix any 
other related problems; final meeting 
with communities to handover 
completed projects and discuss future 
plans. 

--Formwork was removed from Nsumia 
channel, backfilled around channel 
--Visited Gidi and toured future possible 
bridge and toilet sites. 
--Visited Botanical Gardens 
 

8/25 
Monday 

--Tour  Accra and surrounding areas 
--Meeting with  hosts 

--Donated textbooks to Papase School 
--Placed Papase RC Basic School sign 
next to driveway. 
--Formally presented both projects to 
respective communities  
--Donated Medical Supplies to Clinic 
--Visited Accra Markets 

8/26 
Tuesday 

Check out from hotel; leave for 
airport and head home to Chicago, 
USA 

Left Accra International Airport 10:30AM 


