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Post-Assessment Report Part 1 – Administrative 
Information  
1.0 Contact Information 
 

 Name Email Phone Chapter 
Name or 

Organizatio
n Name 

Project Leads Katheryn 
Hope 
Wilkinson 

hopex028@u
mn.edu 

715 252 0552 UMN-EWB 

President Valerie 
Troutman 

trout032@um
n.edu 

 UMN-EWB 

Mentor #1 Jane 
Davidson 

jhd@me.umn
.edu 

612-626-9850 UMN-EWB 

Mentor #2     
Faculty Advisor 
(if applicable) 

Tim LaPara lapar001@u
mn.edu 

612 624 6028 UMN-EWB 

Health and 
Safety Officer 

Katheryn 
Wilkinson 

hopex028@u
mn.edu 

715 252 0552 UMN-EWB 

Assistant Health 
and Safety 
Officer 

Jane 
Davidson 

jhd@me.umn
.edu 

612-626-9850  

Education Lead      
NGO/Communi
ty Contact  

John Mary 
Lugemwa 

jmlugemwa@
gmail.com 

320-363-3949 Uganda Rural 
Fund 

 
2.0 Travel History  
 
 

Dates of Travel Assessment or 
Implementation 

Description of Trip 

August 2007 
 

Assessment Review the site for a rain 
harvesting system, 
investigate the local cost 
of supplies 

6/07/08-6/24/08 Phase I Implementation Rainwater harvesting 
system 

6/01/09 - 6/30/09 Phase II Implementation Groundwater supply and 
distribution 

1/4/10-1/24/10 Phase III Assessment Assessment for improved 
stoves, economic 
development, and POU 
water treatment 



 
6/1/10 – 6/21/10 
 
 
 
7/6/11 – 6/20/11 

Phase III Implementation 
 
 
 
Phase IV Assessment 

Implemented 60 stoves in 
households, built 5 micro-
irrigation systems 
 
Assessment of 
community Water 
Sources for future 
projects 

 
3.0 Travel Team  
 
Name E-mail Phone Chapter Student or 

Professional 
Jane Davidson jhd@me.umn

.edu 
612-626-9850 UMN Professional 

Katheryn Hope 
Wilkinson 

hopex028@umn.
edu 

715-252-0552 UMN Student 

     
     
 
4.0 Health and Safety 

 
4.1 Incident Reports 

Did any safety incidents occur during this trip?  ___Yes _x_No 
   

If “Yes,” please submit your completed Incident Report as a separate 
attachment with this report.  If your HSO has not yet filled out the 
Incident Report, a blank form can be found on the EWB-USA website 
– Member Pages – Project Process – Health and Safety Program. 

 
5.0 Budget  
 
5.1 Cost 

 
ExpenseTotal Cost 
Airfare$5187.20 
On Ground$641.60 
Materials $398.86 
Other 
Total$6,227.66 



 
6.0 Project Discipline(s): Check the specific project discipline(s) addressed in 
this report. Check all that apply.  
Water Supply 

x Source Development 
x Water Storage 
x Water Distribution 
x Water Treatment 
____ Water Pump 
  Sanitation 
____ Latrine 
____ Gray Water System 
____ Black Water System 
Structures 
x Bridge 
____ Building 
Civil Works 
____ Roads 
____ Drainage 
____ Dams 
Energy 
____ Fuel 
____ Electricity 
Agriculture 
____ Irrigation Pump 
____ Irrigation Line 
____ Water Storage 
____ Soil Improvement 
____ Fish Farm 
____ Crop Processing Equipment 
Information Systems 
____ Computer Service 

 
7.0 Project Location 

Longitude: 31o 22’ E 
Latitude: 0o22’ S 
 



Post Assessment Report Part 2 – Technical Information 
1.0 INTRODUCTION 
 During the past four years, EWB-UMN has been working closely with Hope Integrated 
Academy (HIA) in Uganda's rural Masaka district to address problems of water supply 
and sanitation.  However our work on water supply and sanitation at HIA’s local site has 
alleviated the lack of a reliable water supply and latrines for the current student 
population, the students only benefit from these efforts while at the schools many 
students commuting from the communities surrounding HIA return home each night to 
unhealthy conditions, particularly the lack of a reliable water supply. 

The focus of this assessment trip was identification of the needs in four communities that 
are within walking distance of HIA and in which HIA students live.  In each of these 
communities EWB team members met with the local leadership, the community, and 
individual women.  They also visited the water sources used by each community.   
 
2.0 PROGRAM BACKGROUND 
 The Hope Integrated Academy (HIA) is supported by the Uganda Rural Fund (URF), a 
registered 501 (c) (3) non-profit in Mulobere, Uganda. URF’s mission is to develop 
productive and sustainable communities by empowering children who are orphaned, 
needy, or marginalized. Hope Integrated Academy currently serves students from nearby 
communities but would like to expand its facilities to support orphaned and marginalized 
children. The school will complete constriction of dormitories for boarding students and 
health clinic this summer, 2011. Within the next five years, HIA Hopes to also provide 
overnight residence for 300 of the students, mainly AIDS orphans, and for school staff.  
A map and picture of the school location are provided in Figure 2.1   

 

 Figure 2.1. Hope Integrated Academy location and picture 

When the school was first constructed, the only water source near the school was across a 
major Ugandan highway and was turbid, seasonally-varying, and contained bacteria. In 



February 2007, URF requested EWB-UMN's assistance in addressing the issue of water 
supply. EWB-UMN has since implemented a rainwater harvesting and groundwater 
supply and distribution systems at the school. URF and the project team have since begun 
to expand their efforts to the community at large in order to comprehensively address the 
problems faced by the school's students. 

 

Phase I Implementation:  Rainwater harvesting for HIA 

In August 2007, two EWB-UMN students and a professional mentor traveled to the 
newly constructed Hope Integrated Academy to perform the project assessment. The 
following June, six students and two professional mentors returned to Uganda to 
construct a rainwater harvesting collection, storage, and distribution system; a dry-
composting eco-sanitation system with hand washing facilities was also installed. 

 

Phase II Implementation:  Groundwater for HIA 

In June 2009, a group of EWB-UMN students and a professional mentor returned to 
Mulobere to implement the second phase of the project: a borehole with submersible, 
solar-powered pump and a modification of the existing sanitation system. Additionally, 
group members, including two public health students, performed community outreach in 
the form of community health assessments, community health education, point-of-use 
water treatment, and a malaria prevention initiative. Combined, the groundwater and 
rainwater harvesting systems will generate enough water to accommodate the future 
expansion of the school, and the sanitation modifications will enable students to better 
utilize the dry-compositing sanitation facilities. In communities surrounding the school, 
insecticide treated mosquito nets were distributed. Community health assessments were 
conducted to obtain a better understanding of water sources, water treatment methods, 
hygiene and sanitation practices, and incidences of diarrhea.  This information was used 
to select the communities to work in next. 

 

Phase III Implementation: Improved Stoves & Micro-irrigation 

In June 2010, a group of EWB-UMN students and a faculty mentor traveled to Mulobere 
to implement improved stoves and micro-irrigation units.  An assessment team had 
traveled in January to assess the feasibility of using improved stoves to decrease child 
mortality due to indoor air pollution caused by cooking with solid fuels as well as to 
investigate appropriate stove options.   The assessment team also assessed possible 
income generating activities and with the input of the local women’s group found the best 
option to be micro-irrigation systems for growing vegetables during the dry season when 
prices increase by 400%. Group members, including two public health students, 
introduced the improved stoves to 45 volunteering households. Particle, temperature, and 



carbon monoxide monitoring were conducted in the households prior to installation and 
after an initial acclamation period to determine the air-quality improvement achieved by 
the stoves over a three-month period. Micro-irrigation kits were developed from locally 
available supplies and tested to determine which was most effective. The most effective 
version of the kit was reproduced and implemented on a pilot scale in a small number of 
gardens tended to by community members, as well HIA's garden. Community health 
assessments were conducted to educate adults and students about the risks associated 
with exposure to wood smoke and a Clean Air Team headed by HIA students was 
established.  The impact of the stoves and micro-irrigation will be evaluated during the 
assessment trip.  

 

Phase IV Assessment: Community Water Needs 

For the dozen communities surrounding Hope Integrated Academy (HIA), the nearest 
water source is often a half-day's walk away. The burden of water collection occupies a 
significant portion of one's day and falls disproportionately on women and children. The 
few water sources that are available are seasonally-varying and contaminated with 
harmful pathogens. The water sources used by some communities are shown in Figure 
2.2. Without a means to treat this contaminated water, many individuals, especially 
young children, fall ill with waterborne diseases such as diarrhea and dysentery. 

 

 

Figure 2.2.  Water sources for community members 

 

In addition to this objective evidence of need, during previous visits and community 
health assessments, the community members identified a great need for water source and 
water treatment interventions. In addition, the community women's groups formed by 



URF identified a number of local hand pumps which were dysfunctional for 
undetermined reasons.   

3.0 TRIP DESCRIPTION 
The assessment trip focused on four communities, Bugonzi, Kyetume, Gankanga and 
Kalisizo.  
 
The first item of business for each community was meeting with the local government.  
The team asked the leaders what their community needs were.  The team also asked the 
governments questions about successful projects, resolution of disputes, raising of funds, 
management of funds, etc. 
 
The agenda for each community was focused on letting the community express their 
priorities as well as gathering some information about water use.  
 
Each community interaction was facilitated by a URF staff person.  Martin facilitated all 
of the government meetings and community meetings. Flavia facilitated meetings with 
the households and interviews with the woman.  Fred assisted when Martin and Flavia 
had other responsibilities.  
 
An additional important part of the trip was monitoring the facilities and community 
acceptance of prior implementations by our group.  The rainwater harvesting system and 
sanitation building were first visually inspected by the EWB team.  Then the HIA prefect 
responsible for the installation was interviewed and given the opportunity to ask 
questions.  Finally the team raised maintenance concerns with URF staff, specifically 
Adrian.  The team followed through by developing a plan for repair and future on-site 
maintenance by URF staff. 
 
The stoves were monitored in two ways.  An important part of the stove implementation 
had been the creation of the Clean Air Team.  Unsolicited six student members of the 
Clean Air Team Members had prepared reports of the status of the stoves prior to our 
arrival.  These reports were well-done and proved to be an invaluable resource for 
EWB’s evaluation and also showed the initiative of both the students and new URF staff.  
Finally the EWB also did several home visits to assess the condition, use pattern and 
acceptance of the stoves.  At these homes a survey prepared by two MPHs was 
performed. 
 
In order to monitor the micro-irrigation system, an initial attempt was made to visit each 
of them.  The two households visited were not currently because irrigation was not 
required during that month.  The other households could not be visited due to the distance 
and the constraints of the URF staff. For these cases the EWB team interviewed the 
owners when they came to the Village bank held at HIA. 
 
4.0 COMMUNITY INFORMATION 
 
4.1 Description of Community 



Bugonzi is located north east of Kyetume approximately 4 km from Masaka-Mbarra 
road.  Bugonzi covers a large geographic area and is split into Bugonzi A and B for 
government purposes, Bugonzi A and B have different town centers and clearly defined 
borders.  Bugonzi A and B do share some water sources and also share a primary school.  
The nearest electricity is located in Kyetume about 3 km away. 
 
The assessment team worked primarily with the community leaders in Bugonzi B but 
also meet with the head master of the government primary school located in Bugonzi A.  
Bugonzi B has a population of 637 people living in 131 households.  Similar to all four 
communities, homes are made of either local made bricks or sticks and mud.   
 
The water sources of Bugonzi B are surface waters, called ‘shallow wells.’  When their 
surface waters dry up the people of Bugonzi B go to Chanzanga (about 10 km away).  
During the borehole push of 1995 Bugonzi was going to receive borehole, however due 
to corruption, dishonesty, or bad luck, the borehole never produced any water.  Two 
households in Bugonzi also use rainwater harvesting. 
 
Kyetume is a trading center located 35 km from Masaka on Masaka-Mbarra Road.  
Kyetume is divided into Kyetume A and Kyetume B.  Kyetume B lies on the north side 
of the main road and Kyetume B lies on the south side.  The EWB team met with the 
local leaders of both Kyetume A and Kyetume B as well as with community members 
from Kyetume A and Kyetume B. 
 
Kyetume A has about 800 people and Kyetume B has about 700 people.  Both Kyetume 
A and B have electricity.  A government health center is located in Kyetume B and 
Kyetume A also has a private health clinic.  The people of Kyetume are mostly peasant 
farmers, businessman, and unemployed.  Kyetume has a number of private primary 
schools as well as two secondary schools and a nursing school. 
 
The main water sources in Kyetume are two boreholes donated to the community by a 
Japanese organization.  The borehole is Kyetume B goes dry often but the borehole in 
Kyetume A, even when pumped 24-7 during the drought in 2005 never went dry.  The 
lprimary concern of the community regarding water is the long wait for obtaining water 
at the boreholes especially during peak hours (i.e., after school).  Because of the long 
waits to pump water, the people of Kyetume also use a variety of surface water supplies.  
Large users of the surface water are the schools that are closer to the surface waters than 
to the boreholes.  The surface water is also usedfor laundry by the general population.   
The people of Kyetume pay between 500 – 2000 shillings/month for the right to use the 
borehole.   They use on average 3 jerry cans/household, approxiametly 60 L. 
 
Gankanga is located 36 km from Masaka along Masaka-Mbarra road.  It is on the south 
side of the road.  Gankanga does not have any schools or churches.   
Gankanga has 71 households and a total population of 219 with a significant population 
of children.  The population older than 18 number about 125.  Each household uses about 
4 jerry cans of water per day.  The closest electricity is in Kyetume.  Gankanga has 20 
latrines in good condition and 49 latrines in bad conditions. 



 
Gankanga has a hand dug well with a pump that was put in by World Vision. The people 
of Gankanga do not like to drink this water because it is ‘mineralized’ and tastes ‘salty.   
They prefer to use the surface water next to the pump and other surface water sources 
closer to where they live.   Not everyone boils their water and no one uses Waterguard.  
 
Kalisizo is just south to of Kyetume B and about a 35 minute walk from HIA.  Kalisizo 
has 400 households that use approximately 3 jerry cans of water per day.  The nearest 
electricity is located in Kyetume about 1 km away.  Kalisizo has a large primary school, 
St. Joseph’s and a very small church that is not used regularly. 
 
Women and children are responsible for collecting water.  They collect water from 
surface sources.  When the sources go dry the committee either walks to the Chazanga 
Dam or purchases the right to use the borehole in Kyetume (500 U Sh/month).  They 
would pay more for water in Kalisizo.   
 
The government installed a borehole in 1995.  But a corrupt chairperson had the borehole 
drilled in his tomato fields instead of where it had been originally cited.  The borehole 
stopped working a few years later and the current chairperson stores the pump in his 
home.  
 
 
4.2 Community and Partnering Organization/NGO Resources and 

Constraints 
 
 Uganda Rural Fund (URF) is a registered 501 (c) (3) non-profit that was founded in 
2005. URF's stated mission is "to empower orphans, impoverished youth, and women in 
Uganda's rural communities, through educational and sustainable development 
opportunities." Since its inception, the organization has increased educational 
opportunities by constructing and staffing HIA, provided childcare for orphans, 
empowered men and women, improved access to water and sanitation for HIA, and 
opened cultural exchange between western volunteers and rural Ugandan communities.  
More information about URF can be found at www.ugandaruralfund.org.   

URF has three administrators who live on the HIA site. Two of these administrators, 
Adrian Ssemukasa and Fred Ntale, are primarily responsible for the operation of the 
school.  There are also two employees, Martin and Flavia, who work with the 
surrounding communities.  Flavia is the Women's Empowerment Program Director.  The 
women's groups were a major resource for the sustainability of the next project phase.  
Additionally, the other URF administrators at HIA are native to the region and will 
provide invaluable insight and guidance throughout the next phase of the project.  John 
Mary the United States director of URF is also a valuable resource to help guide the 
EWB team from the United States.  

Bugonzi was the poorest village visited.  It is also the farthest located from the main road.  
Bugonzi has a well constructed and well-maintained primary school, the headmistress 



was proud of how the community supports the school.  Bugonzi had strong leaders with 
an excellent map of their community including all of the latrines.  The leaders of Bugonzi 
have written proposals to the government for help in setting up a new borehole and for 
modern seeds. To date these proposals have not been successful.  

Kyetume has more resources than the other villages.  The government leaders include the 
headmaster of a local primary school who can speak English well and communicated 
directly with the EWB team.  The leaders also have a small rented office space available 
for meetings.  The leaders of Kyetume have also shown they are capable of raising funds 
because they collect money for borehole maintainance.  The leaders of Kyetume had the 
poorest quality map, which may be due to the fact that the population is more transient; a 
constraint to working with the community is the number of people who rent.  Some of the 
landlords live in Kampala about 170 km away and permission to use their land could be 
difficult to obtain. 

Kyetume is also located nearest to the HIA site.  They are interested in having a 
distribution system that pumps water from the borehole on the edge of the village in a 
low point to a water tower where it runs to 10 taps in the town. They have already 
received permission from the local government for the project they are interested in and 
have received permission from the Nursing School to use land at that site for a water 
tower. 

Gankanga is the second closest to the HIA site.  Gankanga has already successfully 
implemented a community project – a village bank.  The village bank provides people the 
ability to save money and to buy land.   Gankanga also had an excellent map of the 
community with each household labeled.   

Kalisizo has strong community leaders with clearly articulated needs and a previously 
discussed plan to meet their needs.   The leaders were not willing to provide the EWB 
team with a map either at the time or at a later time. Kalisizo expressed that what their 
community needed to prosper was a borehole in the center of town.  They estimated it 
would cost between 18 – 20 million shillings.  They shared a plan for raising some 
capitol funds as well as how maintenance and fees would be done.  

4.3 Community Relations 
 
During previous trips, the project team has had meaningful interactions with members of 
the communities surrounding HIA. Since most of the time on previous trips was spent at 
the school, the majority of interactions have been with the students. Interactions with the 
students provided not only an enjoyable break from work, but also insight into Ugandan 
culture. Team members have also engaged in events and gatherings which have allowed 
them to interact with adult members of HIA's surrounding communities including 
participating in soccer games, attending church, traveling to larger towns for supplies, 
and visiting different communities to conduct health surveys. In 2010, the EWB projects 
of improved cookstoves and micro-irrigation systems took place in these communities.  



The people of the surrounding communities have been very accepting of the members 
and very supportive of the work being done for HIA. Overall, most community members 
have welcomed the team into their lives and have allowed them to get a closer look into 
their lifestyle. Maintaining this positive relationship with the communities is essential for 
the future of the project because it provides insight into routines, values, and challenges.  
It also cultivates the essential community support integral to the projects' sustainability. 
Allowing our integration into the communities displayed their willingness to collaborate 
on this project and future projects.  

In Phase II, a pilot biosand filter was installed at a child-headed household in Bugonzi.  
At many visits to the pilot a variety of nearby women visited to see the EWB Team.   

During Phase III several women in Kyetume, Kalisizo, and Gankanga received improved 
cookstoves, called UgaStoves.  Part of the implementation of this project was working 
with a team of HIA students that are from these communities.  These students went with 
EWB teammates to monitor the stoves and troubleshoot any issues.  This was an asset to 
the project because the students remained behind as local resources for their neighbors.  

During Phase III, EWB-UMN also built several micro-irrigation systems. One of these 
systems was in Bugonzi and one was in Kalisizo.  These are two other women that have 
worked closely with the EWB Team.  

 
 
4.4 Community Priorities 
 
In Bugonzi the leaders have written proposals to the local government for help with their 
prioritized needs.  Their priorities are  

1) clean water  
2) health clinic  
3) good seed (beans, maize).   

The community when asked had slightly different priorities,  
1) clean water  
2) clinic 
3) resurface road to the village from Kyetume. 

 
In Kyetume the community expressed their main needs as clean water and better 
opportunities for employment.  The leaders of Kyetume expressed the community’s main 
needs as: 

1. Water – distribution system from current borehole 
2. Education- have 2 primary and 1 secondary school, want to expand secondary 

school, science equipment, facilities, more books 
3. Health –  the clinic only has 2 rooms, drugs are not sufficient, currently have 

nurse would like doctor to improve the quality and quantity of services provided 
 
Gankanga identified their top 3 priorities as: 



 
1. Clean Water 
2. School, baby class – P5 because kids must go to Kyetume along the main road 

and some have been killed 
3. Care for the aged and lack of medicine. 

 
 
Kalisizo identified their top priorities as: 

1. Clean water - The community identifies water for drinking and cooking as their 
biggest need.  

2. Staff at Clinic -  Clinic needs housing in order to have a staff person.  The 
government has provided personnel and drugs 

3. Technical school - They would like a technical school that teaches things like 
catering, tailoring, and carpentering. They think technical school would be better 
at Hope Integrated Academy.    
 

5.0 DATA COLLECTION AND ANALYSIS 
 
5.1 Summary of Data 
 
Water samples are still being analyzed for quantity of biomass and bacterioccoides. 
Bacterioccoides is a new technique that can quantify the amount of human fecal matter 
present in water it is much more sensitive and precise than conventional fecal coliform 
measurements. 
 
The water data is shown below:



 
 

Location Location Type Description pH 

Total 
Chlorine 
(ppm) 

Free 
Chlorine 
(ppm) 

Alkalinity 
(ppm) 

Total 
Hardness 
(ppm) 

Nitrate 
(ppm) 

Nitrite 
(ppm) 

Sample 
Volume 

6 Gankanga pond 

Man Water Source, 
located * center so 
most accesible 

7.2-
7.8 0 0 80-120 120 0 0 30 

7 Gankanga 
shallow 
well 

Adjacent to #6, bulit by 
world vision in 2007 >8.4 0 0 >240 >425 0 0 50 

8 Gankanga pond 

Last to dry, 5000 UGX 
fine if you do not help 
with clearing 6.2 0 0 0-40 50 0 0 40 

9 Gankanga pond Not used for drinking 6.8 0 0 0-40 25-50 0 0 20 
10 Gankanga pond 2nd most used 6.8 0 0 40 50 0 0 30 
12 Kyetume pond   7.8 0 0 120 120-250 0.00 0.00 30.00 
82 Bugonzi pond Water Source #1 6.8 0 0 40 50-120 0 0 30 
83 Bugonzi pond Water Source #2 <6.2 0 0 0-40 25-50 0 0 30 

84 Bugonzi pond 
Water Source #3, 
"cleaner" source 

6.2-
6.8 0 0 40 50-120 0 0 18 

85 Bugonzi pond 
Water Source #3, 
"dirtier source" 

7.2-
7.8 0 0 80-120 120 0 0 20 

91 Bugonzi pond 
Water Source #4, 
outside Bugonzi A 6.8 0 0 40-80 120 0 0 30 

95 Kyetume borehole   6.2 0 0 80 250-425 39374.00 0.00 100.00 

97 Kyetume pond   
6.2-
6.8 0 0 0-40 120 0.00 0.00 30.00 

100 Kyetume borehole   6.8 0 0 0-40 250-425 39374.00 0.00 50.00 

101 Kyetume pond   
6.2-
6.8 0 0 0-40 50-120 0.00 0.00 40.00 

102 Kyetume pond   
6.8-
7.2 0 0 40-80 250-420 0.00 0.00 32.00 

104 HIA deep well filtered water 6.8 0 0 180 250 0 0 30 

14 Kalisizo pond 
large surface water, 
sampled from the edge 7.2 0 0 0-40 50 0 0 25 

15 Kalisizo pond 
grown over with weeds, 
still used by many 

6.2-
6.8 0 0 0-40 50 0 0 30 

16 Kalisizo pond 

on the other side of the 
viloge, beautiful setting 
in farmland 7.2 0 0 40 120 0 0 30 

 



 
 
5.2 Mapping 
 
The mapping data collected was quite extensive.  GPS points were taken at all important 
sites in each community.  The GPS points were linked to pictures of the given location.  
In addition, the common path to each water source was traversed, tracked on the GPS, 
and photo documented. 
 
Currently two EWB-UMN members are creating a geotagged Google map overlay with 
the photos included. 
 
6.0 MONITORING 6.1 Monitoring of past-implemented projects 

  
7.0 COMMUNITY AGREEMENT/CONTRACT  
Though this was not the team’s first assessment trip it was treated very similarly to an 
initial assessment trip and a large number of potential projects were investigated and 
evaluated by the travel team.  For that reason the EWB travel team made no commitment 
to a specific project on any sort of contract with the community.  
 
The types of things that were discussed with the community for potential inclusion into a 
future agreement/contract were  
 

• EWB responsibilities would include: a well reviewed and researched design for 
the agreed upon solution, being responsible for keeping the community well-
informed in the planning process, including community feedback in the design.    

 
• The community’s responsibilities would include: all future maintenance, and the 

purchase or donation of any land needed for the project, a goodwill contribution 
towards the initial implementation costs. 

 
8.0
 PHOTODOCUMENTATION

Functionality (enter one 
range per project) 

Project 
Discipline 

Date of Completion 
(month/day/year) 

 0-50% 50-75% 75-100% 

Enhancement 
(yes or no) 

Duplication 
(yes or no) 

Water 6/24/2008 50-75% No – but repaired Yes - 1 
element 

Sanitation 6/24/2009 50-75% No – but repaired No 
Water 7/5/2009 75-100% No No 
Clean Energy 6/20/2010 75-100% Yes No 
Irrigation 6/20/2010 75-100% Yes No 



A typical surface water source 
 



 
A typical community map (Gankanga) 
 



 
An average home 

 



 
Meeting with the government leaders is Kalisizo 

 
9.0 PROJECT FEASIBILITY 
The assessment team did not feel it was appropriate to definitively choose the next 
project for the team.  Final selection requires further input of mentors and Peter Waugh.  
The assessment team believes the most complete water solution for the villages of 
Bugonzi, Kalisizo, and Gankanga is individual rainwater harvesting.  They recommend 
building large systems at the school and doing a pilot study on a few households in one 
community.   
 
The city of Kyetume requests and could greatly benefit from a water distribution system.  
They have an articulated plan for raising money and maintenance and they also have land 
donated for the placement of a water tower.  This project appears feasible but would 
require additional analysis of cost, and practical feasibility.  Such an analysis is 
anticipated to require a second assessment trip for surveying, tap locations, and more 
community involement. 
 
10.0 LESSONS LEARNED 
Lesson 1: Some words do not translate well from Luganda into English 
For instance, what is translated to the English word “well” would better be described by 
the English phrase “surface water.”  When the Luganda is translated as “disappeared” this 



could mean stolen, lost, temporarily borrowed, etc.  The word move is used to mean walk 
or go. 
 
Lesson 2: Having women come to a central location is way easier than visiting them 
One of the goals of this assessment was to make site visits on the previously installed 
stoves and micro-irrigation systems and to interview woman about their household water 
use and priorities.  While the team visited many women and many stoves, a large number 
of interviews were conducted when women came to HIA to conduct business saving the 
team a lot of travel time.  
 
Lesson 3: the significant walking that the team did deepened the relationship with the 
URF staff and provided a greater understanding of the local culture 
Walking many kilometers each day with URF staff gave the team excellent opportunities 
for extended conversation about a variety of topics often including local customs and 
practices.   
 
10.0 PROJECT STATUS 
Rainwater Harvesting - Bugonzi Design 
Distribution System Kyetume – Assesment 
 
12.0 MENTOR ASSESSMENT 
12.1 Professional Mentor/Technical Lead Name (who wrote the 
assessment)  
 
Dr. Jane H Davidson 
 
12.2 Professional Mentor/Technical Lead Affirmation 
 
University of Minnesota – Department of Mechanical Engineering, 
Solar Energy Lab 
 
The two week assessment trip was conducted in a time and cost effective manner.  The 
student lead, Katheryn Hope, and the EWB team at the University of Minnesota provided 
excellent pre-trip planning including logistics for travel and lodging as well as a detailed 
plan for the engineering assessment itself.  The time spent on-site was amazingly 
effective, with work activities planned and carried out every day except the days in which 
we traveled to and from Uganda.  The staff at URF was informed in advance of our plans 
and had made arrangements in advance for meetings with the local governing councils 
and community in each of the four targeted villages.  Each day was begun early and for 
the most part we were able to maintain our planned schedule of meetings, water testing, 
and evaluation of the efficacy and acceptance of the clean air and micro-irrigation 
projects implanted in the summer of 2010.   
 



Ms. Hope was an extremely engaging, organized and effective leader on the trip.  She 
took a strong leadership role in all of our meetings with questions prepared in advance as 
well as impromptu discussions.   
Our primary objectives for the trip were to 1) identify the potential for a new EWB 
initiative in the communities served by URF, 2) to evaluate the status of the water and 
sanitation facilities installed by our team at HIA, and 3) to assess the use and efficacy of 
the UGA stoves and micro-irrigation systems provided to members of the community last 
summer (2010).  Each of these objectives was met as summarized below. 
 
Assessment of Community Needs and Potential for EWB Project 
As presented in the report, we conducted formal meetings with local leaders and 
community members in four villages served by URF.  The local leaders were prepared 
for these meetings in part as a result of attending a strategic planning session at URB 
prior to our arrival.  Each community provided us with a prioritized list of their strategic 
objectives.  EWB focused the remaining discussion on items that fit within our expertise.  
The meeting with the local councils was usually followed (although in some cases it was 
preceded) by an open meeting with the community.  The community meetings were 
generally attended by about 15-25 adults.  On return visits, we interviewed individuals 
regarding their sanitation and water use patterns.  In each of the four communities, the 
need for a reliable and nearby source of water emerged as the lead need.  This need is 
well matched with our prior experience in Uganda and the expertise of the team.   
 
The EWB team returned to each community to assess existing water supplies.  Each 
community provided a guide, who walked with us to all the local sources of water and 
participated in on-site testing of water quality.  The location of each site was recorded 
using a hand-held GPA, photographed and tested as described above.  We also 
interviewed the guide and villagers who were gathering water to assess their concerns 
about the water resource.   
 
There are differences of opinion between the local leaders and the community as to how 
water needs could be best addressed.  Most of the local councils expressed a desire for 
community based deep water pumped wells.  Their primary needs in this regard are 
identification of appropriate sites, and acquisition of funding.  They reported that there is 
an installer in Masaka.  Each council expressed a willingness to cost share and to raise 
funds for maintenance.  However, in most of the communities, prior efforts at community 
based water pumps have failed (the pumps have been removed or have been abandoned).  
The reasons of these failures are not well documented but poor maintenance and in some 
cases poor planning seems to have played important roles.   
 
Community members were in general more enthusiastic about shallow wells or rain water 
harvesting systems on schools or on individual homes.  Their preference appears to arise 
from a dislike of the hard water common to deep wells, the desire for private ownership, 
and the proximity to where water is consumed.  The UMN EWB team has experience in 
the development of community based rain water harvesting at HIA.  This expertise could 
be extended to the local communities and candidate sites were identified during the 
assessment trip. 



 
The larger village of Kyetume voiced a slightly different preference.  The local leaders 
desire a water distribution system with a head tank providing water to multiple locations 
within the village.  They have identified the source of water as an existing well 
previously installed by a Japanese benefactor.  The nursing school landowner has given 
permission to locate a water tank on non arable land on a high point in the village.  It 
appears that no or at best minimal engineering analysis has been performed to determine 
the feasibility of such a system.  Neither the local council nor the district water engineer 
was able to provide us with a map or hard data on the water source, which is located in a 
low area about a 5 minute walk from the village center.  In my opinion, there is 
insufficient data at this time to make a decision on the feasibility of this project. 
 
Status of the water and sanitation facilities at HIA 
The deep water well systems and the rain water harvesting system at HIA were inspected.  
Relatively minor repairs were required to ensure proper operation of both.  The EWB 
team met with staff to go over the needed repairs and provided training or maintenance to 
new staff and to the student’s who have been given responsibility for day to day 
monitoring.  All repairs were completed during our stay and hopefully we have set a 
chain of command in place that empowers the staff that are on site to make future repairs. 
 
Prior to our arrival, a number of maintenance issues had been handled.  These include 
repair of the step leading to the sanitation building.  URF also built a shower connected to 
the rain water harvesting system.  No assessment of the impact of this additional water 
use has been made and such an assessment is warranted.  
 
UGA stoves and micro-irrigation systems 
 
Selected community members who purchased UGA stoves and participated in the study 
of air quality and owners of the micro irrigation systems were interviewed.  Survey’s 
were taken of their responses.  As of this writing, I have not seen a summary of the 
responses but based on my full participation in the interviews, I believe that both the 
UGA stove and the micro irrigation systems are valued by the women and in use.  There 
were reports of reduction in the use of firewood and smoke as well as increased crop 
yield with the micro irrigation systems.  The perceived benefits are not well documented 
by scientific data but nonetheless may be real.  To date no one has stepped up to market 
these systems in the area. 
 
 
 



Appendix:  Notes from Village Meetings: 
 
Local Government Meeting: 
 
Eight Members of executive committee, 18 _______, only 4 members present at 
beginning of meeting. 
 
3 types of problems, developing a new distric which  ________  people 
4 schools, senior citizens group, training school, 12 new schools. 
 
They had 12 visitors form Japan – donated 2 boreholes, they gave the 2nd borehole to their 
neighbors.  _________ to istall borehole on both sides of road to prevent people form 
crossing roaed.  We are fortunate to have good water.  Not _________.  133 ft deep 
borehole on Left Hand Side  
Since 2005 they have had no water shortage.  They would like to support more outlets? 
 
Difficulties, many people using the borehole in Left hand side so there are long lines and 
the people use the shallow water nearby.  The shallew water is a source of tyhoud.  Much 
lower incidence of sick since they got the new borehole.  10 men control the borehole.  
Request helf of any kind for water, sanitation.  They have a clinic, they have many _____ 
____ are peaseant farmers, businessman, unemployment probemols are water 
employment. 
 
Formed Kyetume’s farmers association, Econocmicl  
Each member must have ___ ie collected money cont’d page 34 
30 members in farmer’s group now.  We have 1.5 M shillings.  In August will __ __ year 
Would like to  
New woman arrived – wife of chairperson from nearby community. 
 
Top three priorities for Kyetume:  water, education, health 
 

4. Water – distriubiton system from current borehole 
5. Education- have 2 primary and 1 secondary school, want to expand secondary 

school, science equipment, facilities, more books 
6. Health – 2 room only, drugs are not enough, better services currently have nurse 

would like doctor 
How maintenance? Every HH pays 500 shillings/month – no longer funcition because the 
borehole keeper left 
 
Resoures from communtyt. – Can afford to make tribute 
LHS borehole – 300 households could be large they are uncertain 
2 jerry cans/day + schools at 200 jerry cans/day 
people do not routinely boil water from the well 
Land availability – people would donate, elecicrial is nearby but not currently available, 2 
poles would be needed to reach the borehold.  They will present an estimate. 
Women would like a modern nursery school. 



Top get help – set conditions for cooperations 
Would like to meet again Wed 4 pm. 
Also interested in having rain water harvesting at schools.  
 
2nd Meeting with Local Leaders in Kyetume, 7/13 
 
The plan is to pump water from the lower borehole in Kyetume A to adjacent  nursing 
School. 
Borehole Data??? No formal report on water flow. 1400 L/24  
Communty a few stations – 10 pts in Kyetume A and B 
Community Resources – long hearted discussion in Luganda 
Resolved- bill 3000/househaold, schools, and business, 2.1 M Shilingsn 
Have not contacted other organizations 
Electricity cost – 15 M , 3 poles, cont’d p 41 
Phones okay, 5 years okay 
 
7/15  
Water questions from households with UgaStove  
 
 
 
 
 
 
Resources: 
 
Kyetume Parents School 
Grades: S1-S3 
Number of Pupils: 86 
Number of Teachers: 6 
Average travel time for pupils: 10 km (I think this is a lie) 
School Fees: 60,000/term 
20,000/lunch 
1 ream of paper 
Samuel owns the school 
Started in 2004 
 
Kyetume Nursing School 
Government 
2 years 
about 200 students 
from as far away as Kampala 
Live at school 
Students pay 500 shillings/jerry can 
 
Description 



 
Gankanga is located 36 km from Masaka along Masaka-Mbarra road.  It is on the south 
side of the road.   
 
Gankanga has 71 households and a total population of 219 with 125 greater than 18 years 
old.  Each household uses about 4 jerry cans of water per day.  The closest electricity is in 
Kyetume.  Gankang has 20 latrines in good condition and 49 latrines in bad conditions. 
 
Gankanga has a hand dug well with a pump that was put in by World Vision. The people 
of Gankanga do not like to drink this water because it is very ‘mineralized’ and tastes 
‘salty.   They prefer to use the surface water next to the pump and other surface waters 
closer to wear they live.   Not everyone boils their water and no one uses waterguard.  
 
 
Top 3 priorities: 
 

4. Clean Water 
5. School, baby class – P5 because kids must go to Kyetume along the main road 

and some have been killed 
6. Care for the aged and lack of medicine. 

 
 
Local Government Meeting: 
 
Gathered at 10:00, late start waiting for ‘leader’, met leader on path to water source #1 
and he then accompanied us to all 5 watr sources,  Mam-Alex also accompanied us.  
Returned to community meeting spot at 12:40.  4 womens, children and 1 man were 
waiting there.  They announced the communy meeting by megaphone held by men 
walking along the path 
 
Top 3 priorities: 
 

7. Clean Water 
8. School, baby class – P5 because kids must go to Kyetume along the main road 

and some have been killed 
9. Care for the aged and lack of medicine. 

 
Community project: Save money to make a local bank to give loans, woman started after 
government gave a seminar attended by a local leader.  A teacher came to the village and 
helped tem setp up.  Treasurer keeps the mony and does receipts etc. No outside funds 
Loans are used for education, animals, must payback in 3 monthes, with 10% paid each 
month for a final interest rate of 30%. 
 
HH: 71 
Populatian 219, 125 > 18 years old 
 



Each household uses about 4 jerry cans/day  
 
20 good latrines 
49 latrines in bad condition 
 
Not everyone boils their water, no one uses waterguard 
 
Local leaders solve problems by having a meeting every 3 monthes 
 
Community boils water: 
 
Community meeting 
 
Priorities: 

1. Clean water 
2. They would like the sey up at Hope.  They like beacues it does not dry out in dry 

seaseon.  Water from borehole is cleaner than wells.  More clean the salt, 
confirmed by vote. 

3. How would they raise money for maintainance, form a committee and get $ when 
needed.  Would they consider charging for water and save the monoey for 
maitenance?  They would be willing to collect by the month.  Would they be able 
toraise money to contribute to the installation of the system like that at HIA?  Can 
afford a little bit $200,000 

 
Nursery school – prefer over path to Kyetume. 
 Phone Call 7/7 
 
In order to do a successful water project: 

- the community must ask for it 
- There must be at least 100 households 
- There must be no good borehole 
- The community must apply and donate the land 
- The district government can supply the pump if you give them specifications 
- The communy can also provide bricks and labor for digging. 
- Use the internet for fundraising. 

The Uganda Village Project has done 85 wells, about 4/year.    
Once you start with shallow wells there is no going back.  UVP gets about 30 
applications/year. 
 
*Sometimes people in the villages lie and say the water is very far, always go see it.” 
Dig during the DRY season. 
 
Community Led Sanitation 

- commit to village for 3 years 
- First every household should have: 

o A latrine – with a cover and a place to stand 



o A garbage pit – at least 4’ x 4’ x 4’ 
o Kitchen 
o Tippy Tap 

- Use leaders to tell others to build latrine 
- Start with a baseline survey 
- Then a 1 week sanitation push 
- Then follow-up, 6 monthes to a year later 
- Mini-push, repair things, scold them 
- During pushes every household pays about 5000 UGX for nails, jerry can, 

string, etc 
- Give good shovels/pick axes to local leader 

 
Visit 7/16 
World Vision Tanks are better that Black Plastic Tanks that cannot be replicated or 
pelaced 
Learn modifications necessary to avoid worms 
Government says cost 1.4 M, M. says 7-800,000 
Gov’t should contribute to any project in Kyetume 
Kyetume should submit proposal with all details and community agreement 
District should provide supplies for RWH 
Always get an MOU 
Meet with health assistant and government community development officer 
Vork in one village, pilot, experiment with different versions. 
 
Village better than Trading Center, TC have too much moveing 
Find which local leaders are best 
UsE URF but still need to go through government and local leaders 
Have commissioning ceremony, invite gov’t and local leaders 
Maybe employ someone part-tme  
Talk to Distirt office in Masaka 
M. thinks Gankanga would be the best place to work first because it is closet, also like 
the idea of Bugonzi 
Find out how World vision does it. 
 
 

Kalisizo: 
 
Kalisizo 
 
4.1 Description of Community: 
 
Kalisizo is just south to of Kyetume B and about a 35 minute walk from HIA.  Kalisizo  
 



Kalisizo has 400 households that use about 3 jerry cans of water each/day.  The nearest 
electricity is located in Kyetume about 1 km away.  Kalisizo has a large primary school, 
St. Joseph’s and a very small church that is not used regularly. 
 
Women and children are responsible for collecting water.  They collect water from 
surface sources.  When the sources go dry the committee either walks to the Chazanga 
Dam or purchases the right to use the borehole in Kyetume (500 U Sh/month).  They 
would pay more for water in Kalisizo.   
 
The government installed a borehole in 1995.  But a corrupt chairperson had the borehole 
drilled in his tomato fields instead of where it had been originally cited.  The borehole 
stopped working a few years later (dried up?) and the current chairperson stores the pump 
in his home.  
 
The government of Kalisizo was very articulate.   
 
4.2 Community and Partnering Organization/NGO Resources and Constraints 
 
4.3 Community Relations 
 
4.4 Community Priorities 
 
Government: Top priorities are clean water, technical school, and staff at Clinic. 
Want a bore hole.  After Strategic Meeting formed a committee to spearhead clean water 
source.   
 
They would like a technical school that teaches things like catering, tailoring, and 
carpentering.  Think technical school would be better at Hope Integrated Academy.  
 
Clinic needs housing in order to have a staff person.  The government has provided 
personal and drugs. 
 
The community identifies water for drinking and cooking as their biggest need. The 
community identifies water for drinking and cooking as their biggest need. 
 

Local Government Meeting: 
 
ID:  Red shirt – URF Rep, Black Shirt – Joseph, Zone Secretary.  Grey Dress Shirt – 
Fred.  Orange Collar – Secretray.  Maroon World Vision Shirt – Davies, Chairperson 
Previous 10 years. 
 
Top priorities are clean water, technical school, and staff at Clinic. 
 
Want a bore hole.  After Strategic Meeting formed a committee to spearhead clean water 
source.   



 
They would like a technical school that teaches things like catering, tailoring, and 
carpentering.  Think technical school would be better at Hope Integrated Academy.  
 
Clinic needs housing in order to have a staff person.  The government has provided 
personal and drugs. 
 
The community has not done any full scale community projects however groups have 
done problems.  
 
The leaders have investigated implementing a borehole in their community. 
 
They estimate it would cost 18 – 20 million shillings. 
 
In order to fund maintence they would form a project committee which would be 
responsible for collection and management of funds. 
 
They believe the community would be willing to pay more than 500 
shillings/month/household.   
 
They would hire personal to do pump repair or borehole maintenance as needed.  Two 
individuals in Emirizi were trained by the government.  The leaders would prefer a 
borehole to rainwater harvesting because they believe boreholes require less 
maintenance.  They have already meet with two near by communities to discuss installing 
a borehole.  

Community Information: 
 
Kalisizo has 400 households that use about 3 jerry cans of water each/day. 
Kiganda is about 400 households, and Kampsenana is about 50 households 
 
The community identifies water for drinking and cooking as their biggest need. 
 
Women and children are responsible for collecting water.  They collect water from 
surface sources.  When the sources go dry the committee either walks to the Chazanga 
Dam or purchases the right to use the borehole in Kyetume (500 U Sh/month).  They 
would pay for for water in Kalisizo.   
 
The government installed a borehole in 1995.  But a corrupt chairperson had the borehole 
drilled in his tomato fields instead of where it had been originally cited.  The borehole 
stopped working a few years later (dried up) and the current chairperson stores the pump 
in his home.  
 
The community believes that rainwater harvesting could work but there aren’t enough 
large buildings.  
 



They boil their water  
 
No electricity in the village.    
 
Comments for Review: 
 
Really want a borehole.  Had a borehole in tomato field that went dry in 5 years.  Had a 
well articulated plan for implementation and continued maintenance.  Had a good Dam 
but very far away from down town.  Seeking money/sponsership.  Not interested in 
RWH.  Wouldn’t talk to Kibanga to get water.  Would be able to contribute to capitol 
cost of borehole.  More formalized plan than other communites.  

Household Interviews 
 
6 women from Kalisizo were interviewed.  One women currently had rainwater 
harvesting at her house with a 220 L tank, the other three did not.  
 
Number of jerry cans: 
 
2, 2 
 
Household Size: 
 
5, 5 
 
Treat Water: 
 
Boil, Boil, 
 
Which water source: 
 
Dam, Dam 
 
Trips to Collect Water: 
 
1 trip, 2 trips 
 
 
Diarrheal illness (>3 loose stool/day) 
Bugonzi B 
 
4.1 Description of Community: 
 
Bugonzi is located north east of Kyetume approximately 4 km from Masaka-Mbarra 
road.  Bugonzi covers a large geographic area and is split into Bugonzi A and B for 
government purposes, Bugonzi A and B have different town centers and a clearly defined 



borders.  Bugonzi A and B do share some water sources and also share a primary school.  
The nearest electricity is located in Kyetume about 3 km away. 
 
The assessment team worked solely with Bugonzi B.  Bugonzi B has a population of 637 
people living in 131 households.  Most homes are either made of local made bricks or 
sticks and mud.   
 
The water sources of  Bugonzi B are surface waters, called ‘shallow wells.’  When their 
surface waters dry up the people of Bugonzi B go to  Chanzanga.  During the borehole 
push of 1995 Bugonzi was going to receive borehole, however due to corruption, 
dishonesty, or bad luck the borehole never produced any water.  Two households in 
Bugonzi also use rainwater harvesting. 
 
4.2 Community and Partnering Organization/NGO Resources and Constraints 
 
4.3 Community Relations 
 
4.4 Community Priorities 
 
1) clean water 2) plan to set up clinic 3) good seed (beans, maize) have written for 
proposals for government to come set everything up, no specific plan 
 
Water, Clinic, Resurface Road. 
 
 
The leaders of Bugonzi  
 
Local Government Meeting: 
 
HH: 131 
People: 637 
3 jerry cans/household, more for irrigation 
closest electricity is Kyetume.  
 
Planned, meeting, seeking help, writing proposals to government. 
Leaders decided to work on 1) clean water 2) plan to set up clinic 3) good seed (beans, 
maize) have written for proposals for government to come set everything up, no specific 
plan 
 
Had a borehole but it never had any water, pipes stolen or borehole not finished, 
government funded 
 
Current water is dirty, when it dries up they go to Chazanga (7 miles away) 
 



Example project community has done : as community they have cleaned out the ells each 
year.  The mostly work in groups, they have 7 groups with between 5 and 30 people hat 
grow crops together to sell. 
 
If they had a goal they could try to raise enough money. 
 
Would pay for water prefer paying by jerry can [versus by month] sometimes people 
bring clean water and charge 200 shillings/jerry can, would propose 20 shilling/jerry can. 
 
In order to collect water they would first set up a committee with a defense person to 
safeguard the well 
 
For government borehole they had formed a committee and contributed money but 
contrater was not honest?  Got paid for 5 and built 8 boreholes? 
 
The other village in the zone is Champsi but Bugonzi B would prefer not to work with 
Bugonzi A or Champsi 
 
Communities Top Three Priorities: 
Water, Clinic, Resurface Road. 
 
Two HH have RW Catchment 
 
? How are decisions made about new projects?  
   Plans are to work on clean water project.  MBeen meeting and seeking help.  Planned a 
clinic.  So far they leave ___ to the governmont (Local council 2 and 3 and distric) need a 
proposal.  Complete this frocess 3 times for water clinic, seeds beans/maize without 
success 
 
? What was their hope for the clean water?   
   Whatever 
They had a borehole but no water (theft/poorly executed by the government) 
 
? Concern with current water source? – dirty is number 1 concern, dries up they go 7 
miles to CHazang 
 
? Prior community projects? Clean up wells, expand them 
? Have you raised money for a project? Have groups that work on projects, 7 groups with 
(37, 27, 17, 5 … ) get a piece of lang, grow crops together, sell them and share the money 
 
If we start a clean water project will they be able to raise funds?  Yes 
How muchc?  Look for a plan and they will try and raise money to contribute to the 
project 
Would they be willing to pay for water?  Yes.  How much? 200 shilling/jerry can 
How would they maintain project and collect fees?   Sey up a 
committee/treasures/secterayr? 



 
Why did prior borehole project fail?  Dishonest contractor 
 
What do they think about doing a project with the zone?  Note, Martin had to explain 
what the zone was.  Frefer not, they are not working with them. 
 
HH in community: 131 
People 637 
 
Biggest challenges: 

1. Water 
2. Clinic 

 
Use 3 jerry cans /day on average.  2 households have RWH, 7,000 L 
 
Summary: 
 
So far would benefit the greatest from water 
People looked poorer there 
Willing to cooperate with Bugonzi A 
Could develop plan with help 

- had good map 
Had written to gov’t for help 2x without success 
Drinking 
Had worked in groups to grow cash crops 
Bugonzi A – has school attended by Bugonzi B students 

- water sources are very far awy 
- could benefit from RWH 

 
 
 
 
 


