
 
Project Implementation Report 

Holistic Community Development in Ban Phakeo 
Year 1 - Water supply system and sanitation 

Ban Phakeo, Laos 
 

Prepared by:  
Laurie Williams 

Don May 
Jeff LaFrenierre 
Megan Schooley 

Rachel Schur 
Jason Wagner 

Ryne Waggoner 
 

Fort Lewis College 
1000 Rim Drive 

Durango, CO 81301 
 

May 2008 
 

 
 

Faculty Advisors: 
Dr. Don May, P.E., Ph.D., Department of Physics and Engineering 
Dr. Laurie Williams, P.E., Ph.D., Department of Physics and Engineering 
 
Student Team Leaders: 
Jason Wagner, Water Supply System 
Ryne Waggoner, Sanitation 
Rachel Schur, Water Quality testing and data collection 
Megan Schooley, Education and health assessments 

 
Professional Partners: 
Jeff LaFrenierre, GIS mapping and data collection 
 
Student Participants: 
Jason Wagner 
Ryne Waggoner 
Max Bohana  
Ben Campbell 
Jake Cammack  

Rachel Schur  
Megan Schooley 
Adam Weyer  
Shawn Turgeon 



 

2 
�

Acknowledgements 
 
Engineers Without Borders assists needy communities around the world with engineering 
related projects. We provide project development, technical design, construction expertise and 
enthusiastic student manpower. In addition, we help pay for all the construction costs of projects. 
This work would not be possible without the generous contributions from our many supporters.  
 
These individuals and organizations recognize that all people deserve to have their most basic 
needs met. Things like safe drinking water and basic education are critical to survival as well as 
to breaking the cycle of poverty. We commend their altruistic spirit and thank them for taking 
action through sponsorship of EWB projects. 
 
Generous grants from the Coutts and Clark Western Foundation and the Ballant ine Family 
Fund, as well as sponsorship from the following Dur ango business; CH2M HILL Trigon, 
Inc (Gold level sponsor), Bechtolt Engineering (Bro nze level sponsor), Goff Engineering 
(Bronze level sponsor), and Russell Engineering (Br onze level sponsor)  were critical in 
allowing EWB-FLC to complete this project in Ban Phakeo, Laos. The hmong people of this 
village asked us to send their heart felt gratitude to all of our supporters. Over and over they 
have expressed their amazement that Americans who live half way around the world would care 
enough to help them. Thank you for your generous support. 
 
A full list of all supporters of this project can be found at the EWB-FLC web site; 
http://www.fortlewis.edu/academics/school_arts_sciences/physics_engineering/ewb_webpage/e
wbflc.htm 
 
Our project team was exceptionally fortunate to be joined for the project duration by two 
interpreters; Mr’s Vue Fue Wei and Thai Muoa.  Wei and Muoa worked seamlessly through the 
lengthy translations (both English to Lao and English to Hmong) as well as contributed in the 
physical aspects of the implementation including carrying pipe, digging, mixing concrete, etc.  
Their participation was invaluable and we are indebted beyond words. 
 

 
 
A special thanks to Ms. Julie Van Den Bergh (UNESCO Archaeologist and Chief Technical 
Advisor), Mr. Bounpeng Suliyanon (Project Manager), and the UNESCO Phonsavon, Laos staff 
for their help, logistics facilitation, and support throughout this past year.  
 



 

3 
�

Table of Contents 
 
1. Project Development and UNESCO Partnership 
 1.1 Project History 5 
 1.2 Project Objectives  6 
 1.3 The Long Term Plan  7 
 1.4 Project Organization  7 
 
2. The Community of Ban Phakeo  
 2.1 Location  7 
 2.2 Community overview 9 
 
3. Water in Ban Phakeo  
 3.1 Existing Conditions  10 
 3.2 Water Use  11 
 3.3 New Water System, Phase I 11 
 3.4 Instream collection system 14 
 
4. Sanitation in Ban Phakeo  
 4.1 Existing Conditions  15 
 4.2 Sanitation, Phase I  15 
 
5. Health and Education 
 5.1 Community Health Assessment  18 
 5.2 Education  20 
 
6. Water Quality Testing  
 6.1 Sampling Sites  23 
 6.2 Testing Materials  23 
 6.3 General Procedures  24 
 6.4 Test Results                25 
 6.5 Water Quality Conclusions 25 
 
7. Project Budget Summary  26 
 
 
 
 
 



 

4 
�

1.0  Project Development and UNESCO Partnership 
1.1 Project History 
The village of Ban Phakeo is one of six villages identified by UNESCO (United Nations 
Education, Scientific and Cultural Organization) and the Government of Lao PDR to be 
developed for community-based heritage tourism as part of the proposed World Heritage 
inscription of the “Plain of Jars”, an area of exceptional archeological importance in Southeast 
Asia.  
 
“Plain of Jars” 
The landscape of the Xieng Khouang plateau is dotted throughout with thousands of stone jars, 
some over three meters tall, and all estimated to be more than a thousand years old.  In 1998, 
UNESCO (United Nations Education, Science, and Culture Organization) and the Government 
of Lao PDR initiated a multi-year, phased project to safeguard and develop the Plain of Jars. 
The goal of this Lao-UNESCO Programme for Safeguarding the Plain of Jars is to ensure the 
protection of the region’s heritage resources while bringing significant socio-economic benefits 
for the local communities. Major components of the project include UXO clearance and the 
creation of a sustainable, community-based heritage tourism infrastructure. Seven villages 
(including Ban Phakeo) in Xieng Khouang Province have been designated for heritage tourism 
development.  In partnership with UNESCO, EWB-Fort Lewis College is developing a long term 
development plan for these communities. 

 

 
 
Ban Phakeo is the most remote and most in need of immediate help – Ban Phakeo presently 
has no water delivery, sanitation, or energy infrastructure. This village is populated by people 
from the Hmong hill tribe. These people are ethnically and culturally distinct from the majority 
Lao population. With their own language and customs the Hmong are typically poor farmers.  
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1.2 Project Objectives 
Engineers Without Borders at Fort Lewis College (EWB-FLC) is committed to providing 
assistance to the communities located in the Xieng Khouang Province of Laos through long 
term holistic and sustainable development.  Through ongoing discussions with various groups a 
number of needs in the village of Ban Phakeo have been identified and form the core of our long 
term plan. 
 
Many of these are interrelated emphasizing the importance of a holistic approach. Formulating 
appropriate and sustainable solutions is an ongoing challenge. This is a dynamic list subject to 
revisions as we continue to work with and learn from these people. 
 

A. Provide a reliable, year-round, potable water source supply 
1. Develop reliable source(s) of water. 
2. Construct water distribution system to deliver water to village taps. 
3. Construct 2-3 water taps in community 
4. Assess future water storage need/capacity. 

B. Implement sanitation program 
1. Construction one ventilated, improved pit (VIP) latrine to serve 12 people – 

location to be determined by community.  
2. Site additional VIP latrines for future implementation, as determined by 

community members. 
C. Provide community education on sanitation, health practices and water conservation. 
D. Conduct community health assessments 
E. Conduct water quality testing at existing and new water sources. 
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1.3 The Long Term Plan 
This project is the first phase of a mulit-phase plan to address the needs of the community of 
Ban Phakeo, as well as initiating implementation projects in the other communities identified by 
the UNESCO World Heritage inscription of the “Plain of Jars”.  Within the context of these 
objectives a list of priority projects in the region has been identified. 
These include; 
 

A. Construct water storage in the village of Ban Phakeo. 
B. Expand the Ban Phakeo sanitation project with the construction of an additional 5 VIP 

latrines. 
C. Ban Songhak, water system 
D. Ban Nakhom, water system 
E. Ban Nakha, water system 
F. Ban Haihin, water system  
G. Ban Naknam Pang (Tajok), water system 

 
It is expected that two or even three of these can be completed each year. Inevitably, as more 
communities learn about EWB there will be more requests for assistance and this list may grow. 
 
1.4 Project Organization 
The Fort Lewis College implementation team consisted of 9 students, 2 faculty members and 1 
community partner divided into four working groups; water system, sanitation, health 
assessment, and water quality. Each group had a designated student leader and a faculty or 
community partner providing assistance.  The groups worked throughout the school year on the 
respective designs and procedures for each component of the project. A comprehensive 
procedures manual was compiled for use during implementation. The manual includes pertinent 
design calculations, construction drawings and specifications, water quality testing procedures, 
a health assessment questionnaire, lists of materials and equipment, cost estimates, a detailed 
work schedule (Gantt chart) and work assignments for each individual for the duration of the 
construction phase.  
 
In addition to the FLC team numerous others participated in the project. This included two 
interpreters and approximately 15 to 20 villagers.   
 
2.0  The Community of Ban Phakeo 
2.1 Location 
The village is located on a rocky slope, at an elevation of 1085 meters. Access to the village is 
by foot only, via a long and somewhat steep path approximately 7 kilometers on length.  From 
the road near the village of Ban Tajok (“Bahn Tha Cho”), the trail to Ban Phakeo descends 1050 
feet to the floor of a narrow river valley before re-ascending about 925 feet to reach the village, 
all within approximately 7 kilometers.  At the valley floor, it is necessary to ford a small river (calf 
deep in May) or to cross a rather sketchy bamboo bridge. There is a small village, Ban Namkha, 
near this ford.  A new dirt road has been cleared down to Ban Namkha, but it’s use is dependent 
on weather (impassable during rain) and we were able to secure a ride down on our trip in.   Our 
group required approximately two hours to reach the village (in-bound), and 3 hours to reach the 
Ban Tajok on the way out (due to lack of communications, no transportation was arranged). 
 
Reaching Ban Tajok from Phonsavanh is an easy 30-45 minute trip mostly via paved road.  
Transportation on our in-bound route was arranged by the UNESCO Phonsavanh Laos office. 
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2.2 Community overview 
Ban Phakeo is a Hmong village of 169 residents divided between 29 households.  Prior to this 
implementation trip, there is no water system, no latrines or other sanitation facilities, and no 
electricity. Houses are constructed of rough-hewn boards and are located at ground level, with 
dirt floors. Residents are subsistence farmers relying on dry rice cultivation, corn and other 
vegetables. Pigs, chickens, and turkeys are raised, and a few villagers have small horses. 
Annual household income is estimated at US$150. The village is led by an elected chief 
(referred in Lao as the “nai-bahn”) who serves a three year term. The current chief, “Nia Shur” 
has one year left in his term.   
 
The village was founded in 1978. Residents suggest that “better farming” options provided the 
impetus for relocation here, though soils are poor and the terrain is steep. Residents report 
having had very few Western visitors, with only MAG technicians and UNESCO staff the only in 
recent memory. Tourist groups are expected to begin visiting the village and adjacent jar site in 
early 2008. An “eco lodge” with a capacity of ten was constructed shortly before our arrival and 
is where our team slept. 
 
Because military conflict ended in this area prior to establishment of the village, unexploded 
military ordinance (UXO) is not considered to be a problem. Repeated assessments of the 
village and the nearby jar site by MAG have failed to locate any evidence of UXO. The area 
wasw considered to be safe for pipeline trenching, though it has been suggested by Julie Van 
Den Bergh that any excavations deeper than 1 meter should be accompanied by additional 
assessment.  Several old bomb casings used as animal troughs and planters in the village have 
apparently been carried here from other parts of the province.  Nonetheless, caution should be 
used whenever walking off established trails. 
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3.0  Water in Ban Phakeo  
3.1 Existing Conditions 
Prior to this implementation, the villagers obtain water from two seep springs located on the 
fringes of the village. The primary source is located slightly to the south and downhill from the 
lowest houses (Site 6, shown below and on the Water Pipeline Map). This seep and its 
attendant pool have been covered by a crude log/rock/earth shelter. Storage capacity is minimal 
and residents report having to wait for the pool to refill after others have recently obtained water. 
The pool’s close proximity to the village and the existence of pig pens a short distance above 
the seep indicate that poor water quality is likely. The water in the pool is murky. No flow rate 
could be obtained, though a steady set of drips was observed. During the dry season, these 
seeps apparently experience a flow reduction which causes water stress in the community. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
A second seep is located in a steep, muddy ravine southwest of the village (Site 7, shown below 
and on the Water Pipeline Map). Water trickles over muddy ground about 25 meters in length 
before coalescing into a rivulet that is immediately captured in an open bamboo “pipe”. This 
rather ingenious but crudely-constructed trough transports the water approximately 100 meters 
to an elevated wooden trough with a capacity of approximately 50-100 liters. The flow rate for 
this source was calculated at 4 liters per minute. Water flows year-round but is somewhat 
reduced during the dry season. It is estimated that 50% of the captured flow is lost to leaks in 
the bamboo pipe before reaching the wooden trough. The seep is located above and away from 
residents and animals and does run clear. However the muddy ground between the seep and 
the capture point is susceptible to contamination.  
 
 
 

Seep at Beginning of Bamboo Bamboo Pipe and Wooden 

Existing Primary Water Source (Site 6) 
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3.2 Water Use 
Village residents estimate average daily water use at 100 liters per family, with families 
consisting of anywhere from 4 to 9 individuals. Water is hand-carried (generally by women and 
children) from both sources to houses using a combination of open pails, small buckets, and 
water jugs. Water is stored inside homes in these containers as well as loosely-covered metal 
pots. Numerous “recycled” petrochemical jug were observed as a water storage containers. All 
observed containers were in generally poor condition. Some but not all residents boil their water 
before consumption.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
3.3 New Water System  
The initial site investigation identified seven springs in close proximity to the village and a small 
stream source about 4 km from the village. All but two of the springs are very poor. The 
perennial stream was identified by the villagers as the best year around water source available 
to Ban Phakeo in terms of both quality and quantity. The village residents stated a clear desire 
to utilize the perennial stream.   
 
Phasing Technology to Improve Sustainability 
Phase I of the water project consisted of design and construction of a distribution system from 
the perennial stream to two tap stands in Ban Phakeo.  The water distribution line consisted of 
4000 m of  35 mm PVC, sized for a projected population growth (based on Water for the World 
guidelines) as well as estimates made by village leaders.  This line roughly follows the route 
labeled on the map below carrying water approximately 4 km with 74 m of head.  Due to the 
topography of the pipeline route, see profile map, several air release valves were installed at 
high spots along the line to try and minimize any air locks that may occur. 

 

Hauling Water in Ban Phakeo 
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The better of the two usable springs (site 7) was developed and supplied a third tap in the 
village. 

 
Ball valves were installed at the source and before the Tee on the main distribution line; while 
on the secondary system (site 7), valves were installed at the source and before the tap in the 
village. Valves were also placed in the lines at high and low spots to act as air and sediment 
release valves as stated earlier. Four-meter sections of GI pipe were used to cross ravines and 
unstable terrain. This was accomplished by falling nearby trees and attaching the GI to the trees. 
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Ban Phakeo Water Pipeline profile map 
 

 
3.4 Instream Water Collection System 

The main water collection system was constructed at an approximate elevation of 1174 
m, in the channel of the identified perennial stream.  The collection device consisted of three, 3-
inch perforated PVC pipe sections on or near the stream bottom (bedrock encountered).  Pea 
size gravel collected from the stream channel covered the collection pipe and larger stones 
covered the gravel.  The purpose of the buried intake was to decrease that amount of 
maintenance for the villagers, as well as lessen the chance of the system clogging with sand.  
At the top-stream end of the collection system, a cement dam was constructed with an overflow 
pipe designed in place. 
 
 

 
 
 
 
 
 
 

In stream water collection system 
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4.0  Sanitation in Ban Phakeo  
4.1 Existing Conditions 
There were no sanitation facilities of any kind in the village. Residents simply retire to fields or 
forested areas near the village to relieve themselves and by the end of the dry season it gets 
rather smelly around the village before the rains wash away the ablutions.  
 
Bathing in the village is done by using small pools in the ravine below the seep spring at Site 6. 
Little to no privacy is afforded here, and water is not especially clean.  
 
4.2 Constructed Sanitation  
Temporary Sanitation 
For the EWB implementation team, a temporary sanitation system was constructed.  At a site 
outside of the village, and selected by the community, a two foot deep trench was dug – at a 
width comfortable for an individual to span with their feet while squatting.  The trench soil was 
piled on the uphill side of the trench, at a sufficient distance so that someone can squat over the 
trench and reach the soil.  After each use, the user would cover the waste with this soil available 
along the edge of the trench.  A tarp was erected for privacy. 
 

 
 
 
 
 
 
 
 
 
 

 
 

In stream water collection system 

Temporary Sanitation 
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Description of the Project 
Phase I of an improved sanitation plan included the construction of one ventilated, improved pit 
(VIP) latrine to serve 12 people.  This first latrine was built near the site of an eco-lodge in the 
village.  The latrine will serve the eco-lodge but will also be used as a test case for the villagers. 
Ban Phakeo has never has any type of improved sanitation. Villagers were encouraged do use 
the latrine on a volunteer basis.   Incorporated with an educational component the hope is that 
villagers will accept the use of latrines. Based on feedback from the villager’s after one year of 
use, additional latrines of the same or a different design will be constructed. 
 
Construction Design 
The high clay content in the soil at the site for the first VIP latrine eliminated the need of 
constructing below grade walls or cripping.  The pit was hand dug, with the majority of the 
digging being done by villagers, to an approximate depth of 2 meters.  The overall pit 
dimensions were approximately 1.25 meters x 1.25 meters for a total pit volume of 3.125 m3.  
This volume is estimated to be adequate for containing a years of refuse assuming daily use by 
12 users.  The pit bottom was additionally excavated and filled with gravel and rock to promote 
drainage of liquids from the waste. 
 
A cement slab, for the latrine floor/pedestal, was poured near the selected latrine location and 
allowed to cure for 1 week prior to moving it over the pit excavation.  Villages subsequently 
constructed housing over the latrine slab and the photo below was sent to us. 
        
�
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Construction of Pit Latrine 

Latrine 
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Future project – Sanitation 
Due to the interest expressed by the villagers for expanded sanitation facilities, sites for 
proposed latrines were surveyed prior to leaving the village.  All the sites were selected by 
village community members and in all cases multiple families selected the sites for shared use.  
The following map indicates these locations, as well as the house locations, existing taps, and 
the water line through the village. 
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5.0  Health and Education 
5.1  Health Assessments  
Permission to conduct health assessments in the community of Ban Phakeo was attained by the 
Institutional Review Board of Fort Lewis College.  A serious effort was put forth to develop a set 
of questions that would best address our concerns within the community as well as enhance our 
understanding of the daily lives and culture of the Hmong peoples with whom we have a 
working relationship.  To reach a well-rounded understanding of the objectives mentioned 
previously, unique and appropriate sets of questions were developed for three groups of people 
within the community.  These groups were broken down into community members, chiefs and 
other community leaders, and teachers.  The sample size for Ban Phakeo was 23 people, or 
approximately 14% of the village population.  Persons age 18 to 88 are included in the sample 
group.  The average age of participants is 41.6 years; however, many of the ages reported, 
particularly from elders, are estimates.  A total of 14 males and 9 females were interviewed.  
Leadership positions are reserved for males, and as a result, the sample of interviewees is 
weighed more heavily on males.  Random sampling was practiced whenever possible. 
 
Findings and Observations 
Five Hmong clans are represented in Ban Phakeo.  The majority of the populace claims the 
Vang clan, but members of the Xiong, Yang, Lau and Lor clans also live in the community.  
According to the village census, the total of adult men (18 years or older) and adult women (18 
years or older) who reside in Ban Phakeo number 72 and 35, respectively.  In addition, the 
census indicates that a total of 101 children live in the village (note these figures to not match 
the total village population which was reported by the village chief, discrepancies could be due 
to translation or other slight miscommunications).    
 
Subsistence farming is an integral part of life in Ban Phakeo.  All 20 of 20 community members 
who were interviewed consider themselves farmers and reported that their crops provide most, 
if not all, of their family’s caloric intake.  Crops during the past year yielded enough to feed each 
household, though some interviewees voiced concern for the future as their children get older 
and consume more.  Cattle, horses, pigs, and chickens are left to roam freely throughout the 
village, though a plan exists to confine these animals to areas away from houses and water 
sources.   
 
 
 
 
 
 
 
 
 
 
 
Household size ranges from 2 to 12, with an average of 10.95.  Results from the health 
assessments indicate that the average number of children per household lies at 3.85.  This 
estimate should not be interpreted as the number of children per family because it does not 
include children who no longer reside in the household.  Ban Phakeo is a patrilineal (or agnatic) 
society, indicating that its inhabitants trace their line of descent through the male.  As is the case 
in most patrilineal societies, a patrilocal residence pattern is observed in Ban Phakeo.  Once 
couples wed they are expected to live in the husband’s family’s household before building their 
own home in the husband’s community.     
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A single room schoolhouse located within the community employs one teacher who educates 21 
children, ages 6 to 11, who live in Ban Phakeo.  Reportedly, all school-age children attend the 
school because the Lao government requires all children to complete 8 years of schooling.  
Funding for the school is provided by the Lao government.  Grades 1 and 2 are taught in Ban 
Phakeo.  Once students complete grade 2, they typically board in Ban Tak Dao to attend 
classes and often return home on the weekends.  Classes are taught primarily in Lao.  The sole 
teacher of Ban Phakeo stated that health education and hygiene subjects taught at school 
include lessons on how to wash hands, to wash clothes, to brush teeth, and how to be clean, in 
general.  He noted that the subject is very important because it will help the children be healthier 
so they can attend school every day.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Of those interviewed, 90% mentioned stomachaches as a primary health concern.  Headaches 
and cough were reported to be a problem by 65% and 40% of the interviewees, respectively.  
When asked to identify common illnesses, fever, backaches and skin disease were also 
mentioned.  A clinic in Ban Tak Dao receives visits from and prescribes medicines to most Ban 
Phakeo residents.  If the severity of an individual’s illness exceeds the capabilities of the clinic, 
they travel to the hospital located in Phonsovahn.  Distance and economic issues serve as 
barriers to seeking and receiving professional medical care, especially when the people of Ban 
Phakeo are forced by circumstance to seek assistance in Phonsovahn.  Herbal and traditional 
remedies are sometimes applied in hopes of preventing a visit to the clinic, or in other cases, 
are applied when prescribed medicines fail to cure an illness.  
 
The people of Ban Phakeo seem to recognize the importance of cleanliness and see that it 
correlates with individual health.  When inquired about the necessity of the development of a 
sanitation system, common responses incorporated a wish to “be clean everywhere.”  The 
participants in the health interviews expressed the desire to contain germs and prevent sickness 
by having a designated place to defecate.   It is habit to cleanse the hands in a washbasin and 
to dry them with a towel prior to meals.  During an interview, I also witnessed an individual 
heating water in order to do the dishes, a practice that I believe to be fairly common due to 
additional observations throughout the community.   
 
Each household owns multiple 8 liter black buckets for water transportation and storage.  Less 
regularly, 19 liter (5-gallon) buckets are used to store water.  Most buckets and other containers 
are without lids and water is retrieved by the use of a ladle or cup.  Fifteen of 20 community 
members who were interviewed responded that the black water containers are washed every 
time someone from their household retrieves water from the spring, an activity that’s carried out 
at least once a day.  The remaining 5 participants clean the black containers, on average, every 
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4.4 days.  These water containers are rinsed out with cold water and rubbed down by hand.  
Three respondents noted the use of soap when it’s available. 
At least four of the households that were entered during the interviewing process use 5 gallon 
U-90 emulsion paint buckets to store water.  Though noted solely through observation as 
opposed to addressing the issue during the assessments, there appears to be a high instance 
of using old “grass medicine” (pesticide/herbicide) containers as water bottles while working in 
the fields.  The health hazards of using such containers for storing drinking and cooking water 
were addressed in a community meeting, and alternative, transportable container options were 
discussed.  
 
5.2 Education 
For the most part, education efforts were focused towards children and adults separately, 
though the topics discussed and information relayed to each group had much the same basis.  
With both groups, an interactive and open discussion approach was taken in order to engage 
the community members in the learning process as much as possible.  Visual and kinesthetic 
learning was a major component of our education program and was used to complement lecture 
and was also used in attempt to overcome the barriers of language.  During the lessons, we 
were, however, granted the use of one or two local translators who greatly helped bridge the 
cultural and language gaps. 
 
The main points of education with children ages 6 to 11 were the concepts of 
germs/viruses/parasites, transmission of microbes and personal hygiene (especially 
handwashing).  The lesson began with a group discussion on what the children knew about 
germs and about how they attack the body’s system, therefore resulting in sickness.  Questions 
were asked regarding the source of germs and the children identified objects and living 
organisms in their environment that house germs.  The children’s insistency about the 
importance of cleaning oneself made it apparent that the children already had an idea of what to 
do in order to prevent illness, though their prior knowledge may not have been acted upon.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Two publications produced for the education were conceived and prepared by Rolly Constable – 
a Fort Lewis College faculty member and EWB mentor.  These pamphlets are attached below 
as pictures.   
 
 
 
 

Learning about hand washing in Ban Phakeo 
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6.0  Water Quality Testing 
On previous EWB implementation trips, our chapter has preformed water E.coli tests using 
membrane filtration and an approved HACH testing procedure.  E.coli (Escherichia coli) is a 
primary bacterium in the human and animal intestinal tract and its presence in water indicates 
fecal contamination.  Further, the USEPA acknowledges that E.coli is the best indicator of 
health risk in fresh water.  The HACH procedure, as with most traditional procedures, requires 
incubation of the water samples at very controlled temperatures.  Due to the remoteness of Ban 
Phakeo, and the limited equipment we were able to carry in, an alternative procedure, which did 
not necessitate the tight temperature control was investigated, tested during the school year, 
and utilized on this implementation trip.  The test, Coliscan Easygel© ,was easy to use and per 
our tests in Durango, proved to be an accurate alternative technique.  The test procedure 
consisted of acquiring a water sample, add the test medium, pour into a petri dish and incubate 
at room temperature (allowed range 72-80 F or 22-27 C) for 48 hours.  E.coli will grow in the 
medium as dark blue to purple colonies, general coliforms will grow as pink colonies, and any 
non-colored colonies that grow are not coliforms.  Total coliform colonies can be obtained by 
adding all the pink and purple colonies, but was not done in this case. 
 
6.1 Sampling Sites 
Ten sites were selected for water sampling, a description of sample locations is shown in the 
table below. 
 
Sites on Right Side of Village 
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6.2 Testing Materials 
 Petri dishes 
 Coliscan easygel©  
 Sterile 50 ml centrifuge tubes (for sample collection) 
 Sterile 10 ml pipettes (for transfer of sample to testing medium) 
 Pipette controller 
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6.3 Testing Procedures. 
1. Collect water sample in a correctly labeled sterile 50 ml centrifuge tube. 

a. Collecting from streams 
i. Do not sample from near the edge or bank but rather from the middle of 

the stream. 
ii. Remove the cap from the sampling bottle and, holding the bottle near its 

bottom, plunge the container mouth-down into the water (to avoid 
collecting surface scum). 

iii. Rinse bottle with sample water three times, emptying the bottle behind 
(downstream) of your location. 

iv. Turn the bottle into the current until it fills. In non-flowing water, tilt the 
mouth of the container up slightly and allow it to fill slowly. 

b. Collecting from open containers 
i. Submerge sample bottle completely, without letting your hand in the 

container, and allow bottle to fill. 
c. Collecting from taps 

i. Turn on tap and allow water to flow for 5-10 seconds. 
ii. Do not adjust the flow rate during sample collection. 

 
2. Label petri dish with the appropriate sample information 
3. Sterilely transfer water (1.0 to 5.0 ml, depending on expected contamination level) from 

sample container into the bottle of Coliscan Easygel. 
4. Swirl the bottles to distribute the inoculums and then pour the medium/inoculums mixture 

into the labeled petri dish.  Place lid back on petri dish. 
5. Gently swirl the dish until the entire dish is covered with liquid. 
6. Place dishes right-side-up on a level spot and let set for 48 hours. 
7. Inspect the dishes at the prescribed time and count all the purple colonies (disregard any 

light blue, blue-green, pink, or white colonies). 
8. To quantify results, the following equation is used. 
 Calculate dilution multiplier 
  

  100 
( )

mlmulitplier sample ml=  

 
 Colonies 
 

   
100  of water

number coloniescolonies multiplier ml´ =  
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6.4 Test Results 
 

 
 
 
6.5 Water Quality Conclusions 
The results which are displayed above show the E.coli colony results (reported as colonies per 
100 ml) for the samples tested.  Of the sites sampled, the newly developed stream source had 
the lowest detected E.coli level – 6 colonies per 100 ml (see note on HH2 below.  The 
household sample 1, HH1, E.coli reading was 7 colonies per 100 ml and the primary water 
source used by ½ of the village, site 6, tested at 9 colonies per 100 ml 
 
The most interesting and unexplainable result was the one from HH2; it showed no growth at all.  
The sample was taken from water being stored inside an old paint container, and the lack of any 
growth is both one of concern and interest.  The woman whose water had been sampled was 
informed to discontinue using the old paint container which is most certainly not good for her 
health or the health of her family.  
 
Three of the samples needed to have a retest as the number of E.coli colonies that grew were 
too many to count.  These were all from the seep (site 7) on the left side of the village, which by 
had lots of animal activity.  There were lots of pigs which wallowed in the mud just below the 
seep and pig trails all around and above it, also while taking a water sample a family of ducks 
were foraging for food all around and in the seep.  It is not surprising that there was a large 
amount of E. coli growth there.  After these finding and sightings of the animals, it was 
recommended that a fence be built around the site 7 in a 20 foot radius to decrease 
contamination from the animals if they wanted to continue using the water for drinking.  
 
On the next trip to Ban Phakeo in 2009, more samples must be taken for a comparison to the 
number of E.coli found this year in order to get better idea of the level of E.coli contamination. 
The results calculated and collected on this trip will offer a good basis for comparison of results 
on the following trips to Ban Phakeo. 
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7.0  Project Budget Summary 
 

Project Expense Summary - Laos 2008

$10,009 Implementation trip: Pipe, fittings, cement, sand, storage tank, etc.,

$2,036 Other costs: travel insur., meds, meals, lodging, local transport, food, supplies, WQ, translators, etc.
$14,194 Total Airfare (11)

$26,239 Total Costs
$6,300 Student travel payment

$19,939 EWB Program Cost

 


