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Post-Assessment Report Part 1 – Administrative Information 

1.0 Contact Information
	
	Name
	Email
	Phone
	Chapter

	Project Leads
	Lewis White
	whitele@pbworld.com
	757-466-9603
	Hampton Roads Professional

	President
	Jamie Wagner
	Jamie.Wagner@hdrinc.com
	757-222-1540
	Hampton Roads Professional

	Mentor #1
	NA
	
	
	

	Mentor #2
	NA
	
	
	

	Faculty Advisor (if applicable)
	NA
	
	
	

	Health and Safety Officer
	Steve Alperin
	Steve.m.alperin@nasa.gov
	757-627-6714
	Hampton Roads Professional

	Assistant Health and Safety Officer
	Mark Rohan
	Mcr22@concast.net
	480-330-5779
	Hampton Roads Professional

	NGO/Community Contact
	Jan Camp
	jan@cambodia-dutch.org
	855-012-398-073
	Cambodia- Dutch Org

	Education Lead
	NA
	
	
	


2.0 Travel History 
	Dates of Travel
	Assessment or Implementation
	Description of Trip

	11/7/09 to 11/17/09
	Assessment
	Visit the five villages, inventory existing water supply, determine water quality, soils structure and sanitation practices

	
	
	

	
	
	

	
	
	


3.0 Travel Team 
	Name
	E-mail
	Phone
	Chapter
	Student or Professional

	Lewis White, PE
	whitele@pbworld.com
	757-466-9603
	Hampton Roads Professional
	Professional

	Steve Alperin, PE
	Steve.m.alperin@nasa.gov
	757-627-6714
	Hampton Roads Professional
	Professional

	Mark Rohan, EIT
	Mcr22@concast.net
	480-330-5779
	Hampton Roads Professional
	Professional

	Chris Walsh , EIT
	chwalsh@vt.edu
	703-217-9666
	Hampton Roads Professional
	Professional


4.0 Safety

4.1 Safety Incident Reports – No accidents to report. 
Chris Walsh became ill with vomiting and diarrhea on Wednesday, November 11.  Lewis White suffered from dehydration also on November 11.  Both returned to the guest house in Phnom Penh.  White was okay by the morning of November 12 and Walsh by morning of November 13.  Both returned to the commune on the morning of November 13.  
5.0 Budget 

5.1 Cost
	Expense
	Total Cost

	Airfare
	$5,517.00

	On Ground
	     700.00

	Materials
	     560.00

	Other (Travel Ins & shots)
	     450.00

	Total
	$7,227.00


6.0 Project Location

Longitude:
104 degrees 16’ 24” E

Latitude:
11 degrees   52’ 27.5”

Post Assessment Report Part 2 – Technical Information

1.0 INTRODUCTION 

The Champei Bati Commune located approximately 30 kilometers south of Phnom Penh in the Bati District of the Takeav Province of Cambodia.  The name “Talle Bati” is not the correct name for this commune.  The names of villages, communes, districts and provinces used in this report are from the “Geographical and Road Network Takaev Province 2007 2010” Map.  Village boundaries were approximated based on the Road Network map.  The commune boundary begins 3 kilometers east of National Route 2 and extends 5 kilometers to the east to the village of Prey Mul.  The area of the commune is approximately 8 square miles.  For the purpose of this report, the east west road from the market on Route 2 to Prey Mul is referred to as “Market” Road and the north south road from Market Road at the location on the volunteer house to Daeum Doung is referred to as “Pagoda” Road.  
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CHAMPEI COMMUNE MAP

Source – Geographical and Road Network Map 

Takeav Province

The Cambodia-Dutch Organization (CDO) has been teaching English to the children of the commune for several years.  CDO made an application to EWB on behalf of the Champei Commune (formerly known as Talle Bati) to assess, design and develop plans for safe water supply to the villages of the commune.  The initial assessment trip to the commune was recently completed.  This report addresses the findings of the assessment visit and plans for future actins of EWBHR.

2.0 PROGRAM BACKGROUND

The residents of the Champei Commune are traditional rice farmers with no other significant sources of income.  The original application listed three villages, Moeang Prachen, Preaek and Daeum Doung and a total population of about 3,500.  The water supply consists of rainwater harvesting, surface water from constructed water supply ponds, the river adjacent to and south of Market Road, the river west of the road through Moeang Prachen, deep hand pump wells and a few shallow hand pump wells.  During the rainy season (May through October), there appears to be an adequate supply of water although the quality of some of the sources is contaminated.  During the driest season (January through March) there is very little rainfall and all rainwater stored in cisterns has been used and surface and groundwater supplies have been stressed.  Figure 1 below shows the rainfall distribution by month for Phnom Penh. 
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Figure 1 - Rainfall Distribution

A number of deep wells with deep well hand pumps have been installed in the commune over the last ten years.  As the well pumps have failed, finding replacement parts and technicians capable of restoring the pumps to working condition have been difficult to impossible to find in this region of Cambodia.  The Cambodia-Dutch Organization did repair one of the pumps after two days of searching Phnom Penh for the required parts and at a cost higher than the cost of a new pump.  Some of the deep well pumps were working during the assessment trip but do not work during the drier months when the aquifer is stressed.  

The investigation and determination of the failure of the existing deep wells was a recommendation of TAC report.  The TAC report also suggested that because of the separation of the villages the project may need to be split into several projects.  
3.0 TRIP DESCRIPTION

The EWBHR team began is trip departing from the Norfolk Virginia airport at 7 AM on Saturday November 7th and arriving in Phnom Penh at 11 PM on Sunday November 8th, approximately 28 hours from departure from Norfolk to arrival in Phnom Penh.  We flew on Korean Airlines from Chicago to Seoul to Phnom Penh.   Layovers were approximately 3 hours at each plane change.  CDO arranged for a tuk-tuk driver to meet us at the airport and drive us to our guest house in the tourist area of Phnom Penh, one block from the Tonle Sap River and behind the Foreign Correspondence Club.  CDO made our reservations at the guest house.  We met Jan Camp and Phea at the guest house at 10 AM Monday morning.  Jan and Phea drove us to the volunteer house in Phum Preaek 30 kilometers to the south on Route 2.  The driving time from Phnom Penh to Market Road at Route 2 is about 1.5 hours due to traffic in Phnom Penh and poor road conditions of Route 2.   
After unpacking our gear in the volunteer house, we met across Market Road at the restaurant to plan the remainder of the day.  The volunteer house is a two floor building with a kitchen, meeting room/dining area and Khmer restrooms on the first floor and four sleeping rooms on the second floor.  The entrance to the second floor is an outside stairway to an open porch area.  The only electricity for the volunteer house is supplied by a car battery that operates a fluorescent light on the second floor porch.  In the sleeping area, we were provided a mattress on the floor and mosquito nets.

Jan and Phea drove us back to the guest house in Phnom Penh on Friday.  Mark stayed in the volunteer house Friday night and returned to Phnom Penh.   Steve, Mark and Chris went to Angkor Wat on Sunday.  Lewis remained in Phnom Penh until Monday.  The flight from Phnom Penh departed at 11:30 PM and arrived in Norfolk in the afternoon of the next day.  Lewis’s flight arrived at 1:35 on Tuesday November 17th.   Mark, Chris and Steve departed Phnom Penh on November 21 and arrived in Norfolk on November 22, 2009.

4.0 COMMUNITY INFORMATION

4.1 Description of Community

The Champei Commune is composed of six villages and one monastery listed as a village in official records. The villages are separated by physical features in most cases.  The access to the commune is Market Road a narrow road from Route 2 and the market known as Sam Rouwng Young.  The Takeav Province Road map lists both Market Road and Pagoda Road as “main roads” with a width of 5 meters (16.5’).  The road is unpaved and riddled with potholes.  Driving a vehicle to the market took nearly as long as riding a bicycle.  The nearest electricity, running water and sanitation facilities to the commune are at the Sam Rouwng Young Market on Route 2.  Bicycles, 125 CC motorcycles and the scarce automobile constitute the primary modes of transportation.

Housing in the villages consists of structures elevated on concrete piles to approximately three meters (10’) above grade.  Most housing units are no more than 60 square meters (650 SF).  There are no sanitary facilities serving the residential units with a few exceptions.  Most structures have roof drains with downspouts to large ceramic urns to capture rainfall.  The urns will store approximately 400 liters (100 gallons) each.  Many of the villagers have livestock consisting of one to two cows, pigs and chickens.  The livestock lived in the area of the homes and in many cases, the cows were under the stilt supported homes.  There were small dogs in the villages.  The only electricity is provided by car batteries recharged with small generators.  

The elevation of the area is about 8 meters above sea level.  The rice paddies are from one half meter to one meter below the elevation of the roads and housing areas.  We could not determine whether the rice paddies were cut or the roads and housing were on fill.  The land slopes to the east at about 1 meter per 5 kilometers. Most of the 2000 hectares (7.8 sq miles) commune is rice field paddies.  Canals have been cut through the rice fields to allow for the flooding of the fields during the wet season.  The canals are shown on the commune map above. 

The Champei Commune is located in the Mekong Alluvial Plain and the soils are primarily hydromorphic (sediment from when the area was under water).  These soils are tightly compacted silts with some clays.  The soils in and around the residential areas are nearly impervious and provide a firm foundation when dry.  The soil strength is very weak when wet. 

A river located parallel to and south of Market Road flows to the east from the market to Prey Mul and to the Cheung Loung Lake.  The ground water level is likely located 3 to 4 meters below the grade of the residential areas or about elevation 4 to 5 meters.  The groundwater level is highest in November and will drop to the lowest level near the beginning of the rainy season in May.   Given that the shallow wells in the Trakiet continue to work during the dry season is a indication that the lowest water table in no more that about 7 meters deep.

There are very few trees and wildlife habitat is nearly nonexistent.  Most of the trees or other vegetation is located on the berms separating the rice paddies or in the residential areas.  Cutting of tree is not permitted and therefore wood for fuel for cooking or boiling water other purposes such as boiling water is very limited.  Wood used for construction must be imported from Viet Nam.  There is very little vegetative ground cover in the housing areas of the commune and no grazing areas for the livestock.

Southern Villages
Moeang Prachen (Muen Protsjan)
The southernmost village, Moeang Prachen is south of Market Road and the river paralleling the road.  This village has approximately 115 residential structures and a total population of about 1,400 (181 families).    Two-thirds of the population is female and one- third of the population is under 18 years of age.  

The road through Moeang Prachen, considered a foot path on the Takeav Road Network Map extends from Market Road south for a distance of about 1.2 kilometers.  A small river/ditch is located on the west side of the road.  

Five deep wells with pumps and one holding pond are located in this village.  All wells are deep wells.  Two of the pumps were not functioning at the time of the assessment visit and two of the wells are not expected to produce during the periods from February to March. 

Preaek (Phreat)
Preaek is located on the Market Road beginning at the western boundary of the Champei Commune and extends to the Pagoda Road a distance of about 1.6 kilometers.  This village has approximately 110 residential structures and a total population of about 1,215 (164 families).    Two-thirds of the population is female and one-third of the population is under 18 years of age.  The village is linear with all housing adjacent to and access from Market Road.  One footpath and the Pagoda Road intersect Market Road within the limits of Preaek.

Four deep wells with pumps and one holding pond are located in this village.   One of the pumps was not functioning at the time of the assessment visit and one of the functioning wells does not produce during the periods from February to March.  The well at the volunteer house was installed June of 2009 and has not gone through a dry season.

Northern Villages
Trakiet

The Champei Administrative Office and Wat Taa Kiet (Pagoda) are located in Trakiet.  The village is on the Pagoda Road approximately one kilometer north of Market Road.  There are approximately 257 families with total population of about 1,800.  The ratio of men to women and children under eighteen year of age to total population is similar to Preaek and Moeang Prachen.  The communal school is located here along with a holding pond on the Pagoda site constructed by the Government.   Except for the Pagoda Road and the foot path separating the school from the Pagoda, the roads accessing the housing are very narrow (3 meters or less) and are not shown on the road network map.  The only electricity is provided by car batteries or small generators.  There is a relative class structure with the more affluent families having larger plots and more elaborate fencing and gates.  

Four deep wells, three shallow wells and the Pagoda pond are located in this village.   One of the deep well pumps is broken.  One of the deep wells is private and serves only one family.  One of the deep well is reported to work during the dry season.  The dry season functioning of the other deep wells is not known.  The three shallow well pumps are functioning and one the wells continues to function during the dry season.  The status of the other two shallow wells during the dry season is not known.  The pond at the Pagoda has water during the dry season although the level is substantially lower. 

Mkak (Makka)

Mkak has a population 1835 and 243 families and is the village north of Trakiet and south of Daeum Doung.  The ratio of men to women and children under eighteen year of age to total population is similar to Preaek and Moeang Prachen.  The main road through Mkak is the Pagoda Road which bends nearly ninety degrees to the west and runs back to National Route 2.  Except for the Pagoda Road and the footpath running to Deaum Doung, the roads accessing the housing are very narrow (3 meters or less) and are not shown on the road network map.   The housing is clustered around the bend in Pagoda Road.  A school campus is located on Pogada Road on the east side at the bend.

None of the three deep wells located in Mkak are working and the pumps are missing at two of the well sites.  There is a pond located on the school site.  No other water sources were found in Mkak 

Daeum Doung  (Dawn Doong ) 

Daeum Doung is on the northern border of the Commune adjacent to Mkak.  The total population is 1,287 comprised of 190 families. Housing and family make up is typical to the Commune. The majority of the drinking water is provided by a holding pond constructed by the Government.  Individuals draw water from the holding pond into 55 gallon drums on carts and then transfer the water to their homes.  Some in the community will provide this service for a nominal fee.  Most of the pumps in this area are shallow well pumps that are communal or semi private. However, we were told that they do not drink the untreated water from the shallow pumps because of urinary and digestive problems.  It was observed that some of the residents use a flocculent to treat the water for drinking

Eastern Villages

PreyMul (Preimoel)
Prey Mul is in the eastern most area of the Commune. The population of the village is 1337  and 187 families.  The ratio of females to males is 2 to 1 as it is in other areas of the commune. The main difference in this village is the increased amount and variety of vegetation as compared to the other areas.  There were more vegetable gardens and flora in this area due to proximity to the lake and a more favorable soil.  The lake also provides a reliable water and food supply well into the dry season.  This community has the capability to grow rice late in the season; which provides an obvious advantage over the other outlying areas. Water is provided by the lake, shallow wells and three functioning deep wells.  A government run Primary School built by Japan is located here. The school is a rudimentary single story concrete structure comprised of three open class rooms. Outbuildings serve as latrines. (Interesting note; the school was provided with water filters in each classrooms. However, they were in disrepair serving as home to an ant colony. )       

Cheung Loung (Tsjung Moel)

Cheung Loung is located at the eastern end of the commune and appears to fall outside the boundary of the commune.  The village is directly across the lake from Prey Mul and is similar in nature to Prey Mul.  The population of Cheung Loung is 517 which is considerably smaller than the other villages.  The water sources for the village are two shallow wells and the lake.

The total population of the Commune broken down by age and gender is shown in the table below:

	CHAMPEI COMMUNE, BATI DISTRICT, TAKEAV PROVINCE

	POPULATION DISTRIBUTION

	
	
	
	
	0-13 years
	14 - 17 years
	18 years & over
	Comp

	Village
	FAMILIES
	TOTAL
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Total

	Southwestern Villages
	
	
	
	
	
	
	
	
	
	
	

	Moeang Prachen
	181
	1399
	948
	451
	195
	97
	100
	58
	653
	296
	1399

	Preaek
	164
	1215
	826
	389
	186
	88
	111
	49
	539
	252
	1225

	Area Totals
	345
	2614
	1774
	840
	381
	185
	211
	107
	1192
	548
	2624

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Northern Villages
	
	
	
	
	
	
	
	
	
	
	

	Trakiet
	257
	1795
	1202
	593
	216
	102
	111
	69
	875
	419
	1792

	Mkak
	243
	1835
	1234
	601
	175
	91
	143
	72
	916
	439
	1836

	Daeum Doung
	190
	1287
	856
	431
	174
	88
	96
	57
	586
	288
	1289

	Area Totals
	690
	4917
	3292
	1625
	565
	281
	350
	198
	2377
	1146
	4917

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Eastern Villages
	
	
	
	
	
	
	
	
	
	
	

	Prey Mul
	187
	1337
	903
	434
	160
	79
	89
	40
	659
	315
	1342

	Cheung Loung
	71
	517
	340
	177
	63
	36
	35
	21
	235
	120
	510

	Area Totals
	258
	1854
	1243
	611
	223
	115
	124
	61
	894
	435
	1852

	
	
	
	
	
	
	
	
	
	
	
	

	COMMUNE TOTALS
	1293
	9385
	6309
	3076
	1169
	581
	685
	366
	4463
	2129
	9393

	
	
	
	
	
	
	
	
	
	
	
	


4.2 Community/NGO Resources and Constraints

The Cambodia Dutch Organization is a small but very energetic and committed group and has been working in Cambodia since 2005.  Recently they became a recognized NGO.  Several CDO members remain in Cambodia all year either in Siem Reap of in Takeo.  The primary purpose of CDO is to teach English to the children of the commune.  They bring in volunteers from the health and medical community and volunteers with technical and agricultural backgrounds.  CDO is committed to assisting and guiding the commune through governmental processes which to communities are not equipped to handle. In addition to CDO serving as our hosts, interpreter and guide during our visit, they have applied to Aquaforall for funding for latrines.  They have developed the trust of the village officials and community members.  EWBHR could not do the work without their total support.

The constraints include the lack of support from the Cambodian government and the governmental processes necessary to accomplish the goals.  Obviously if CDO were bigger, they could accomplish more.     
4.3 Community Relations

The Cambodia Dutch Organization is our primary interface with the members of the villages. During our time in the community and working with CDO, EWBHR made great strides in developing relationships with the different villages in the communities.  While it was not feasible to visit every family in the 9400 person commune, we did visit a large cross section of this population.  Visiting the various wells and holding ponds allowed our group to interact directly with the community and develop an understanding of their problems and the perception of the source of these problems.

Working with CDO, we were able to present to a group of approximately 30 community members including 4 community leaders in an explanation of why we were there, our goals as an organization, how they can help and how we will be working with them for the long run and that the whatever system we help implement will not be a temporary solution.  The community leaders seemed appreciative of our interest and said they would do whatever in they could to help ensure we have the community support we need.  They are also very anxious to learn how to work the various systems and make repairs and also to have ownership of these systems.  The community leaders understand that this is generally because they have not had the opportunity or education yet.

It will be important to make sure we have full support in each community we are working in.  Most conversations during the assessment visit were with male members of the commune.  Since two thirds of the adult population in the commune are women and women are the ones who perform a good portion of the work, handle the money, make family decisions and in general have to deal with the consequences, an understanding of women’s concerns must be understood and a dialog with the women of the villages needs to be established. 

Our time was limited during the site visit and more time must be dedicated to building the relationship with the individual villages during the next assessment visit.  

4.4 Community Priorities

The overreaching community priority pertaining to this project is to have clean and reliable drinking water that is accessible to all members of the Commune throughout the year.  A corollary to this is improved overall heath; especially of the infants and children. Another priority is to be self sufficient in the maintenance of the pumps and water distribution system.  They require proper training and a means to acquire consumable parts for the pumps. During a presentation to the Commune Elders, one specific priority discussed was the replacement or installation of a new deep well pump in central Mkak.  This village has the largest population that is furthest away from a pump or other water source. The villagers must transport all of their drinking water from holding pond some distance from their residence.  A pump that was installed in 1980’s broke and was never fixed.  This is an endemic problem that the commune faces.  
5.0 DATA COLLECTION AND ANALYSIS

5.1 Summary of Data

Overall the group was successful in collecting the data we had outlined in the 521 pre-assessment report.  The area and population of the project were much larger than initially expected as the population.  EWBHR collected a representative sampling of the various project factors which will be used to begin for the development of a project plan.  

Health Assessment:

The health assessment was a very revealing tool to the multitude of issues that the community is currently facing.  Since there is currently no health clinic or facility which serves these villages, the information collected was provided by the Jan Camp, the founder of CDO.  The information collected was determined from talking with community members, general observations, issues he has had while living there, and also information provided by doctors, nurses and dentists which he had brought in to perform work in the community. The main points gathered from the health assessment are as follows:

· No health clinic nearby or access to medical care

· No money to afford pharmaceuticals or medical care

· Lack of sanitary facilities

· Over 50% infant mortality rate   

· Average number of children per woman: 8

· Average life span: 55-58

· Illnesses frequently experienced:

· Dengue

· Typhoid

· Hepatitis A/B

· Malaria

· Cholera

· AIDS

· Tuberculosis

· Frequent G.I problems (worms, parasites, etc.)

· Major illnesses brought about by mosquitoes, especially in wet season

When looking through the health statistics in the community, there are many other issues than clean water and sanitation.  While the abundance of mosquitoes and the effects may be reduced slightly with improved water resource management, the characteristic rice paddies and wet season will continue to bring about seasonal illness and outbreaks.  

Water System Inventory:
A major part of the assessment visit was to determine the water supply assets currently available to the villages and the commune as a whole.  To that end, most water assets were documented.  Some ponds and wells that show on aerial photography by Google Earth, have been missed and will need to be documented during future visits.  The outline of the water inventory is located in the Appendix I.

Water Quality Testing

During the assessment EWBHR tested many different sources for a variety of parameters including E. Coli and total coliform, iron, ammonia, nitrates/nitrites and turbidity.  E coli and nitrates are predictors of health problems.  Iron, ammonia, nitrites and turbidity are considered to be aesthetic contaminants.   These tests were performed on 40 different sources of water which included:  Deep wells, shallow wells, the river, holding ponds, pagoda ponds, rainwater collecting urns, a nearby lake, and open wells.  A summary of test data is shown below.

Bacteria were tested using 3M test strips that were incubated for 24 hours to develop the coliform cultures.  Since the sample size tested is only one milliliter, this method can only measure to the nearest 100 colonies per 100 milliliters.  In cases where no bacteria counts were visible, the count per 100 ml is recorded as <100.  A zero count does not necessarily mean there that is no bacteria present a larger sample size such as 100ml.  Test for other parameter were field tests and cannot be considered as accurate as those perform in a laboratory.  The field testing provides an approximate or an indication of the level of a contaminant only and only for that time and sample location.  No conclusions should be drawn based on the results of single sample.  However, patterns or tendencies may be seen when looking at the complete set of sample results.  The complete outline of the water testing data is in Appendix II.   

Water Quality Test Results 

	Water Source
	Descrip-tion
	Sample

Date
	E. coli

Colonies per 100ml
	Total Coliform

per 100ml
	Turbidity

NTU’s
	Iron

Mg/l
	Nitrite

Mg/l

	Cambodia Standard
	
	NA
	0
	0
	5
	0.3
	50



	Southern Area
	
	
	
	
	
	
	

	MP-W1
	Dp Well
	10-Nov
	<100
	<100
	Clear/NT**
	0.15
	0.15

	MP-W3
	Dp well
	10-Nov
	<100
	<100
	Clear/NT**
	0.15
	0.15

	MP-HP1*
	Pond
	12-Jun
	TNTC
	TNTC
	849
	3.35
	41.8

	MP-HP1
	Pond
	10-Nov
	2,400
	TNTC
	High/NT**
	>5
	0.15?

	River @MP
	River
	10-Nov
	2,700
	TNTC
	NT
	2.00
	0.15

	Pagoda 2
	Pond
	10-Nov
	100
	9,800
	NT
	2.00
	0.15

	P-W1 Volunteer House*
	Dp well
	12-Jun
	40
	9500
	14.3
	1.64
	0.44

	P-W1
	Dp Well
	10-Nov
	<100
	<100
	Clear/NT**
	0.15
	0.3

	P-W1
	Dp well
	12-Nov
	<100
	<100
	Clear/NT**
	0.15
	0.3

	
	
	
	
	
	
	
	

	Northern Area
	
	
	
	
	
	
	

	Pagoda - 1
	Pond
	10-Nov
	100
	1,800
	40cm***
	0.15
	0.15

	Pagoda - 1
	Pond
	12-Nov
	<100
	1,900
	NT**
	0.00
	0.3

	TK-W1
	Sh Well
	10-Nov
	<100
	<100
	<10
	0.60
	0

	TK-W2
	Dp Well
	10-Nov
	<100
	1500
	Clear/NT**
	0.15
	0.15

	M-W3
	Dp Well
	11-Nov
	<100
	<100
	<8
	0.00
	0

	DD-HP1
	Pond
	11-Nov
	8,000
	TNTC
	28cm***
	0.00
	0

	DD-HP1
	Pond
	12-Nov
	100
	3,400
	NT**
	NT**
	0

	DD-HP1
	Pond
	12-Nov
	1,300
	7,000
	NT**
	NT**
	NT**

	DD-HP2
	Pond
	11-Nov
	100
	4,100
	16 cm***
	1.00
	0

	DD-HP2
	Pond
	12-Nov
	<100
	TNTC
	NT**
	NT**
	NT**

	
	
	
	
	
	
	
	

	Eastern Area
	
	
	
	
	
	
	

	PM-W1
	Dp Well
	12-Nov
	<100
	<100
	<8
	0.00
	0

	PM-W2
	Sh Well
	12-Nov
	1,300
	5,200
	<8
	0.30
	0

	PM-W5
	Sh Well
	12-Nov
	<100
	<100
	<8
	0.60
	0

	PM-W9
	Sh Well
	12-Nov
	<100
	100
	<8
	0.30
	0

	PM-W10
	Dp well
	12-Nov
	<100
	3,700
	<8
	NT**
	NT**

	TM-W2
	Sh well
	12-Nov
	<100
	3,100
	<8
	0.15
	0

	Lake
	Lake
	12-Nov
	100
	3,100
	14
	5
	0


* Tested by RDI Laboratory
** Not tested
*** Tested with target and clear cylinder, turbidity measured in cm.
The table below lists problems, anomalies and remarks compiled in the conduct of the testing and the discussion with the villagers at the test sites.
	Water Source 
	Number of sites evaluated
	Notable issues

	Deep wells
	18
	· 6 pumps currently broken

· Water reported to cause gastrointestinal and/or urinary problems.

· No repair knowledge or resources to fix/maintain these pumps

	Shallow wells
	10
	· Water generally not used for drinking

· Higher content of iron then deep well (2-3x Cambodian standards)

	Holding ponds
	3
	· Nearly dry during dry season

· Often used as a defecation point

· High E Coli levels 1300-8000 col/100ml

· High iron content 0.6-5+ mg/L (2-17x Cambodian drinking standards)

	Pagoda Ponds
	2
	· More protected from human/animal concentration than other holding ponds

· Slightly elevated iron content 0.15-1 mg/L

· Many pay for delivery of this water

	River
	1
	· Low level during dry season

· Often used for bathing, bathroom

· Animals kept in very close proximity

· High E Coli levels 2,700 col/100ml

· High iron content 2 mg/l

	Lake
	1
	· Goes dry during the dry season

· Many use to fish, bath, and as defecation point

· High iron content 2-5 mg/l

	Rainwater
	1
	· Most people don’t have enough storage for dry season

· Can become contaminated if not properly stored/covered



	Open wells/no pump
	5
	· Only one of these sources is open enough to pull water from with a bucket

· Open well had high E. Coli levels (1300 col/100ml)

· The former pumps broken and/or missing.




5.2 Mapping

In order to locate water resource features on the map of the Campei, GPS coordinates were taken at each water source and other relevant sites using a Garmin Oregon GPS unit.  These coordinates were then input directly into Google Earth to provide a basic map of the water sources currently serving the community.  The base map currently being used for the project can be seen in Appendix III.  Between GPS error and error introduced by the Google Earth coordinate system, location accuracy was measured to be approximately 35-45 ft. at select waypoints.  While this level of accuracy is not ideal it will be sufficient to illustrate how well the various villages are served by the current water system.  The base map currently uses a color coding system, with blue points representing water sources that are used for drinking year round, green points representing water sources used for drinking during the wet season that run dry during the dry season, yellow points representing water sources that are not used for drinking, and red points representing water sources that no longer provide water.  Further information has been included in captions to the map, with notes and water quality test results available with a click.  Future plans include incorporating pictures of each site.  This system will enable the project team to assess the availability of water at each village throughout the year, the first step to determining suitable solutions.  The map can also be exported to Google Maps and posted online, facilitating the project team’s work and allowing collaboration with CDO during the assessment.  As shown on the map, the Champei Commune consists of several villages surrounded by rice fields.  The GPS unit displayed less than five feet of elevation change throughout the community.   
Detailed topographic information will be needed to develop implementation plans.  Detailed survey was not considered as a part of this assessment.  The level of survey required will depend on the type of improvement proposed. 
5.3 Analysis of Data

Population

Population statistics were provided by the Champei Commune Administrator by copy of an official document.  The ratio of adults (over 18) to children of 2 to 1 in an anomaly given the report 8 children per women reported in the health surveys.  Accurate population counts are essential in establishing the water demand for consumption and other sanitation uses.

Health   
Water quality and associated sanitation practices are only a part of an overall health program needed to improve the health of the population of the commune.  Health education is the essential component to the water and sanitation improvements needed as well as an overall health program.

Water Quantity

The EWBHR visit to Champei was in November, the month at the end of the rainy season.  Water availability was at the highest level at that time.  There appeared to be adequate water available in the villages of Moeang Prachen, Preaek, Prey Mul and Cheung Loung without having to transport it long distances.  EWBHR found no functioning wells and one pond in the village of Mkak.

The scarcity of water during the dry season (February-March) is much more severe.  A number of the deep well pumps do not work and the storage ponds levels drop significantly.  The basis of design for water improvements will be on the availability during the dry season.  More information on the availability during the dry season is needed to establish the additional water quantity needed.

Water Quality

Water Quality testing included the field tests for E coli, total coliform, turbidity; nitrates/nitrites iron and ammonia.  E coli and total coliform are the metrics used to determine biological/microbial contamination.  E coli is considered to be from the intestines of warm blooded animals.  Total coliform is a measure of all coliform bacteria and including non enteric bacteria as well as fecal bacteria.  E coli and total coliform are not pathogens themselves are only indicators of fecal or other biological contamination.  (certain strains of E coli are pathogens).

Both E coli and total coliform can and do persists for long periods of time and reproduce in certain environments and therefore are not necessarily indicators of recent contamination.  

Nearly all bacterial/microbial diseases associated with water ingestion are from fecal contamination.  Thus E coli is the critical parameter tested during the visit.  E coli is used in the United States and many European and Pacific Rim countries as the metric for recreational waters.  The primary recreational fresh water single sample maximum for E coli is 235 colonies per 100 ml.  The recreation standard recognizes the large quantities are ingested during swimming.  The secondary recreation standard is about 1,100 per 100ml.  For the purpose of this report, bacteria levels 200/100ml are considers low although the water standard is 0/100ml.

Using the 200/100ml level as the metric for relatively clean water, most water sources are showing low bacteria levels.  The bacteria levels in the wells tested both shallow and deep wells are low.  The only exception is the open well in Prey Mul.  

Ponds at the Pagoda, in Preaek and one of the ponds (DD-HP2) in Deaum Doung are showing low bacteria levels.  The pond in Moeang Prachen and one of the ponds (DD-HP1) are showing high bacteria levels.

Most sites were only tested once and therefore the individual test is considered a snapshot.  However, given that most of the wells are showing low bacteria level, the trend is apparent.

Turbidity typically correlates to bacteria levels.  Unfortunately, the turbidity tested was very limits.   Iron levels were above the standard in several shallow wells, in the river and several of the holding ponds.  Iron was found in the two soil borings and could be entering these through the ground water.  Iron is not typically found in surface runoff.  
Samples were tested for water at the holding pond in Moeang Prachen (MP-HP1) and at the well at the Volunteer House (P-W1) in June 2009 by RDI.  The results of the RDI tests were substantially higher than the EWBHR results for E coli, total coliform and nitrite for the pond in Moeang Prachen.  This difference could be associated with the difference level of the pond. 
A number of villagers report water from the wells makes them sick.  Bacteria numbers at these wells show the water to be relatively clean.  EWBHR does not have an accurate description of the term “sick”.  Interview with these people to determine the symptoms and to evaluate whether the problem is water related or associated with some other sanitation practice such as washing hands.  Further testing of the sample parameter will probably not provide the answer to these complaints.

6.0 PHOTO DOCUMENTATION

The following photographs show typical water supply sites inventoried in the Champei Commune:
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Water Sampling from Holding Pond


Water Supply Pond in Preaek
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Non-Working India Mark II Pump


Water Supply Pond at Wat Taa Kiet
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Typical Home in the Champei Commune

EWBHR Team Inventorying Deep Well 
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Sampling Water from Deep Well


Preparing Samples for Incubation
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Disassembling Pump in Moeang Prachen 

Pump Foot Valve
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E Coli and Total Coliform Test Results

7.0 PROJECT FEASIBILITY

The projects necessary to provide adequate reasonably clean water are both feasible and practical.  The Champei Commune is separated geographically into three distinct areas and improvements to one area would have little benefit to the other areas.  Each area should be considered individually.  The implementation of improvements will not be the classic engineering project but may include several projects within one area.  EWBHR is committed to moving forward.
8.0 LESSONS LEARNED

Work should be done in the early morning and the late afternoon.  Administrative and educational work can be done during the middle of the day.  

Be prepared for the heat and humidity.  Do what is needed to stay hydrated.  Plan a night midway through the visit to get back to a guest house near. Phnom Penh. 

The area is 12 hours light and 12 hours dark.  Understand that there is not electricity and you are not accustomed to sleeping for more than 7 hours and not used to the heat and humidity. 
9.0 PROJECT/TECHNICAL LEAD ASSESSMEMENT

Prior to going on the first assessment trip the team recognized that more than one assessment trip would be necessary.  The first trip was a strong orientation to the Champei Commune.  The inventorying of the existing water supply water and the water quality testing were key components of the trip.  The team returned with a fairly clear understanding of the level of contamination from the various water sources and the need for further testing will not be needed until the next assessment trip.  The team identified wells that are currently working but are expected to be dry in February and March.  Depths of the wells and depth of the foot valves were documented where when the information was available.  Minimal soil boring and sampling was done and the interaction of the ground water and the surface ponds could not be determined.

Because of the size of the commune and the total number of people, interaction with and complete understanding of the community needs was limited.  It was clear that the villager trusted the water from the surface water ponds more than they did the well water.  Very little contact was made with the female members of the villages.  However, it is apparent that Jan Camp and the Cambodia Dutch Organization do have a close relationship and CDO will help us to form stronger bonds.

The primary mission of this trip was information gathering and no real binding decisions were made during the visit.  A significant portion of the work occurred upon return which involved compiling, organizing and analyzing the data collected.  Section 5 of this report gives an indication of the level of effort involved with this process.        

10.0 NEXT STEPS

Several steps need to take place prior to the next assessment trip schedule for late March/early April.  They include:

· Mapping the villages and the water sources in CADD and on the Cambodia Coordinate System (UTM Zone 48). [Lynnette Ansell]
· Establishing a water board for each of the three areas described above.  These water boards will have to include at least 50% women.  CDO will need to develop these prior to the next assessment visit. [Jamie Bondurant]
· Determine the basis of design for constructed water supply pond.  If we could enlist the help of college students in Phnom Penh for this, we could develop a long tem working relationship.  If not we would need to contact the Cambodia Ministry of Public Works and Transport. [Orion English, Rachel Oberle]
· Research historical hydrology data. [Rachel Oberle]
· Work with the Cambodia students to determine the ground water level at various seasons as well as other geological factors. [Orion English]
· Consult with CDO on their application to Aquaforall for funding of latrines. [Lewis White] 
· Develop concepts of design for water improvements working from the lower technologies to the higher technology. [Lisa Bass]
· Research home water treatment methods such as bio-sand filter, solar disinfection, etc.  See Water and Sanitation Rotary Action Group website (wasrag.org) [Lisa Bass]
An example is shown in the sketch of a combination shallow well/pump in combination with sand filtration and a constructed pond.   The sand layer filters the water and removes the contaminants.  The location of the pump is away from the pond bank which will keep the people off the banks and thus involve the water quality of the pond.

[image: image15.emf]
The next assessment should include women for several reasons.  Working with female members of CDO, our engineers will be able to develop a much better level of communication than our male members could do.  Jan of CDO even has had difficulty discussing health issues with the women of the villages.

The goals of the nest assessment visit are:

· Meet with water boards to discuss possible projects and locations

· Interview villager who have reported getting sick from well water to get a better understanding of their symptoms.

· Revisit water source location to determine the impact of the dry season.

· Working with CDO to provide sanitation education to the children and other villagers.

· Based on meetings with the water boards, gather the information necessary to prepare design for improvements to the water supply.

· Pilot demonstration of home water treatment methods.

· Incorporate sanitation procedures including the need to use latrines in discussions with communities.
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