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

 Name Email Phone Chapter 
Project Leads John 

Frieseke 
frie0369@umn.edu 775 

2295425 
UMN 

President Lauren 
Butler 

butle226@umn.edu 847 
3457356 

UMN 

Mentor #1 Derrick 
Passe 

passe027@umn.edu 763 
2860570 

MN 

Mentor #2 Peter 
Glashagel 

pglashagel@brwncald.com 651 
4682062 

MN 

Faculty Advisor (if 
applicable) 

Tim La Para lapar001@umn.edu 612 
6246028 

UMN 

Health and Safety 
Officer 

Valerie 
Troutman 

trout032@umn.edu 507 
2616142 

UMN 

Assistant Health 
and Safety Officer 

Nate 
Fleishacker 

natefleis@gmail.com 651 
3310930 

UMN 

NGO/Community 
Contact 

Liz Howland orlando624@yahoo.com  Long Way 
Home 

Education Lead Manuel 
Orozco 

orozc014@umn.edu 559 
9012192 

UMN 

 
2.0 Travel History  
 

Dates of Travel Assessment or 
Implementation 

Description of Trip 

January 5-12, 2008 Assessment Meet with Simajuleu 
community. Discuss existing 
design for proposed water 
line. Explore alternative design 
options. Collect information 
on community, topography, 
availability of water, water 
quality, soil stability, ... 

July 9-17, 2008 Assessment Survey Simajuleu residents 
about water usage. Gather 
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additional technical data about 
the existing water distribution 
system.  

August 23rd to 
September 7th 2009 

Implementation The construction of a 
100,000L concrete rainwater 
cistern and supporting rainwater 
collection system for the 
school in Simajuleu.  Also 
training locals to be able to 
operate and maintain structures 
in future.  

January 6-17, 2010 Assessment Investigation into possible 
solutions the village wide 
water problems with data 
collection of multiple forms  

 
 
3.0 Travel Team  
 
Name E-mail Phone Chapter Student or 

Professional 
John Frieseke frie0369@umn.edu 775 2295425 UMN Student 
Nate 
Fleishacker 

natefleis@gmail.com 651 3310930 UMN Student 

Derrick Passe passe027@umn.edu 763 2860570 MN Professional 
Peter 
Glashagel 

pglashagel@brwncald.com 651 4682062 MN Professional 

Adam Klecker aklecker@brwncald.com 651 4708915 MN Professional 
Lauren Butler butle226@umn.edu 847 3457356 UMN Student 
Allie Padiosh paido006@umn.edu 612 7091717 UMN Student 
Alex Boerum aeboerum@stthomas.edu 651 2532486 UMN Student 
Manuel 
Orozco 

orozc014@umn.edu 559 9012192 UMN Student 

Valerie 
Troutman 

trout032@umn.edu 507 2616142 UMN Student 

4.0 Safety 
 
4.1 Safety Incident Reports 

There were no major safety incidents or injuries. We took many precautionary actions and all 
travelers acted with safety as a priority.  
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5.0 Budget  
 

5.1 Cost  
 

 Expense  Total 
Cost 

 Airfare  $4,853 
 On Ground (Food, Lodging, Logistics, Transportation)  $1,456 
 Materials (On ground)  $595 
 Materials (Pre-departure)  $2,422 
 Other (Medical, Labor, Fundraising materials)  $372 
 Total  $9,698 
 
6.0 Project Location 

Longitude: -90.85 
Latitude: 14.79 
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Post Assessment Report Part 2 – Technical Information 
 
1.0 INTRODUCTION 
 
This report serves to document the data gathered by EWB-UMN’s May 2010 assessment 
trip to Simajhuleu, Guatemala. Simajhuleu is a village of about 2,500 people located 
roughly 60 to 70 kilometers west northwest of Guatemala City between the cities of 
Comalapa and San Martin.  Simajhuleu is located approximately 2,000 meters above sea 
level in a mountainous region and has a more temperate than tropical climate. The 
estimated 500 families in Simajhuleu live in mud brick houses with tin roofs and a tap for 
water.  Simajhuleu’s water distribution consists of three springs, Panules, Pescados, and 
Patziaq.  All three sources originate outside of the village and are piped into a primary 
distribution tank feeding five of the six sectors throughout the village.  A separated 
secondary tank feeds the last of the six sectors called Las Minas.  This Las Minas tank is 
fed by a small splitter box splitting the Pescados spring between the primary and 
secondary tanks. 
 
Currently, the main concern in the village is consistent water distribution. The assessment 
trip was organized based upon three main objectives: additional data collection, 
addressing issues of distribution, loss, supply and demand with the village’s governing 
body, and narrowing down from several possible solutions.  We also intended to make 
any needed repairs and adjustments to the rainwater harvesting project that might be 
needed. The data collected included pressure measurements, flow measurements, and 
mapping.  The issues addressed helped to better understand how the system works, what 
changes are socially acceptable and how practical and sustainable each possible solution 
is.  Our project's main goal is to provide the village of Simajhuleu with an improved 
water distribution system by integrating solutions that are both effective and acceptable to 
the community. 
 
2.0 PROGRAM BACKGROUND 
 
The village of Simajhuleu, Guatemala currently receives all of its water from a set of mountain 
springs approximately 10 km away.  A single PVC pipe transports this water from the spring to 
the village.  The pipe is decades old and open to the elements, meaning it is in constant need of 
repair.  Additionally, the water distribution system in the village only provides the villagers 
water once every three days, and depending on the location of the house, sometimes not at all. 
After several assessment trips, a rainwater harvesting system and a ferro-cement cistern were 
constructed at the primary school in the village.  This rainwater harvesting system had three 
objectives.  The first objective was to provide 130,000 gallons of potable water to the 500 
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children at the school.  The second, to depressurize the distribution system which suffers from 
high levels of static head.  Lastly, it served as a prototype to show the villagers the value and 
sustainability of rainwater harvesting.    
 
Following the implementation in August '09 an assessment was conducted in January of '10. Our 
chapter has transitioned our focus to the distribution system of the village since that time.  The 
assessment’s goal was to collect hydrological data on the village’s distribution system, engage in 
educational projects with the community and finalize the past implementation facilities. In many 
respects, the January '10 assessment gave the student groups the chance to move past the 
confines of the school and get an overall picture of the condition of the village. This assessment 
was a resounding success in most respects. We were unable to complete the total station survey 
but this was not a surprise due to the size and terrain of the village. The total station survey 
collected over 1100 survey points and was able to cover every house, road and potential 
developable area within approximately 75% of the village. Along the way we left behind markers 
in anticipation on a second survey trip in order to incorporate the two quickly and simply. 
  
This trip (May/June) was in some respects an extension of the January '10 assessment trip.  It 
was aimed at collecting additional hydrological data on the distribution system and completing 
the total station survey that was begun during the last assessment trip. Prior to the trip there 
were complaints of excessive amounts of bugs in the rainwater harvesting system, so we 
augmented the system to keep the bugs out of the tank.  Unfortunately, there were some severe 
storms while we were there, so we were unable to travel to the village for several days.  We also 
had an extensive meeting with the water board of the village to discus what we have done, what 
we were doing at the time, and what possible plans there are for the future. This meeting was 
intended to be a first of two meetings. This first meeting focused on the results of our previous 
assessment and the work we have done in investigating alternatives since then. We also wanted to 
hear from them what type of system they would like to have. The second meteing was to focus 
on the next steps of the project. Selecting favored alternatives and a discussion of what EWB and 
the water board would work on going forward as well as a new memorandum of understanding 
reflecting the completion of the rainwater harvesting and new focus on the distribution network. 
 
3.0 TRIP DESCRIPTION 
 
The Guatemala, Simajhuleu’s assessment trip during May 26th – June 2nd, 2010 consisted of a 
four categories: surveying and data collection, education and community involvement, and 
project closure of rain harvesting system installed in August 2009.  
  
3.1          Surveying: 
  
To assist in creating an accurate model of the current supply and destruction system Sector 5 
required survey of the existing piping.  Sectors 1, 2, 3 and 4 were already completed from prior 



Document 522 - Post-Assessment Report 
University of Minnesota 
Simajhuleu, Guatemala 
Uniting Water and People 
   

© 2007 Engineers Without Borders – USA. All Rights Reserved Page 7 of 23 

assessment trips, and Sector 6 was not necessary to survey.  Sector 6’s water system is supplied 
and distributed  through an entirely separate system and few  issues, therefore limited assessment 
has been performed in Sector 6.  Sector 5 was surveyed with a total station where possible, and 
where the total station was not able to be used, global positioning system (GPS) coordinates 
where captured to identify locations of homes and water taps. 
  
Surveying of Sector 5 was completed to help finalize and create a hydraulic model and profile 
model of the current system.  The hydraulic model will be used to study and identify were 
pressures within the system are either inadequate or excessive. This will identify appropriate 
pressure and elevation intervals at which pressure break’s will be useful in design as well as 
distribution boxes. 
  
3.2          Data Collection: 
  
Data collection goals during the assessment trip are discussed in more detail in section 5.0.  
However, data collection activities consisted of: 
  

·         Collect more usage data at the sector level. 
·         Collect more volumetric flow data of the village’s supply flow. 
·         Collect pressure readings at locations within the sector level. 
·         Conduct water quality test at a variety of location within the 
village 

  
By collecting the usage readings (or consumption), volumetric flow of supply water, and 
pressure readings the hydrologic model of the distribution system can be refined to assist in 
identifying where anomalies, excessive and inadequate pressure and flows exist.  The data also 
gives insight into usage within the village and potentially where water loss is occurring. This 
information will also be critical in design and determining pipe size and other pressure and flow 
dependant characteristics of the system 
  
3.3        Education and Community Involvement: 
  
During this trip, our group requested for a meeting with Simajhuleu’s Water Board.  The 
village’s Water Board is a political leadership board in charge of the decisions regarding their 
water supply and demand.  This was intended to be a first of two meetings. The meeting was 
focused around the following items: 
  

·         Summary and closeout of the rain harvesting system:  This portion of 
the meeting focused on the providing a summary of the design intent and 
functionality, possible modification to be made for operation and 
maintenance (i.e, trap screens for bugs), and cleaning. The group also wanted 
to set up a “ribbon cutting ceremony” with the Village and with the Water 
Board to official turn over the rain harvesting system to the village. 
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·         Current data review: Data review focused on the computation 
information from previous assessment trips where data was collected such as 
pressure ratings, flow ratings and usage patterns.  The group also discussed 
to date cost and effort supplied by EWB and by the village. 
  
·         Define the problem:  Define the problem session was created to allow 
the Water Board to freely discuss what they believe the current problem is 
with the water supply, demand, and distribution.  From this discussion it was 
the goal of the combine group (EWB and the Water Board) to agree and 
identify what the current problem is with their water system.  From this the 
Water Board was also given the opportunity to suggest their solutions to help 
solve the problem and for the EWB group to evaluate. 

  

3.4          Rain Harvesting System Closeout: 
  

The goal of the rain harvesting system closeout was to ensure all remaining corrective items 
were addressed, issues in which the Water Board had were addressed to their satisfaction, and 
the system was ready for operation for the rain season.  The Water Board identified that there is a 
bug problem in which beetles were getting into the cistern and that the supply pump was cycling 
incorrectly.  The group addressed the bug issue by designing and installing bug screens which 
filter the bugs from being allowed to enter in the cistern and allow for easy removal and cleaning 
of the piping.  The supply pump and the on/off floats were adjusted to allow for proper cycling. 
Finally, the operations and maintenance manual was modified and updated to reflect all changes 
made during the trip and identified how to clean the cistern and the bug screens.  The rain 
harvesting system was left ready to operate and online for the village to start using immediately 
once the cistern starts to fill with captured rain water.   
 
4.0 COMMUNITY INFORMATION 
 
4.1 Description of Community 

Simajhuleu is an aldea of Comalapa in the state of Chimaltenango. An "aldea" is similar in some 
respects to a township here in the United States. Simajhuleu exists within the political boundary 
of Comalapa, but it is a distinct community with its own governing bodies and infrastructure. 
There is some communication between Simajhuleu's governing boards and the governing board 
from the city/municipality of Comalapa, but Simajhuleu's boards have the authority to represent 
the community and to decide on any project. 

There are two governing bodies in Simajhuleu who work, essentially, as one group on the water 
projects. The first group which has been described before is the COCODE. They were 
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specifically created to maintain and improve the water system. COCODE stands for "COnsejo 
COmunitario de DEsarollo" or "Community Development Board." The second smaller group is 
composed of "Alcaldes Auxiliares" roughly equivalent to "township mayors." With both groups 
added together their are 23 elected officials working on this project. All the members work on a 
voluntary basis without receiving a salary for their work. Even with two boards working together 
decision making is still kept fairly simple with Esteban, president of the COCODE, having 
authority on water distribution issues over the president of the alcaldes auxiliares. It should also 
be noted that elections are approaching for both groups. The alcaldes will have elections in 
December and the COCODE will have elections in February. 

The community consists of approximately 2500, predominantly Mayan, individuals. The primary 
occupation is farming of either their own land or as a laborer for another property. According to 
one alcalde, the typical salary for a farmhand is 100 Quetzal per task and a task requires about 
three days to complete. Textile fabrication is also seen in Simajhuleu. Individuals sew sheets of 
cloth a little longer than a place mat and sell them in bulk to a distributor who then exports the 
products out of the town.  

The two languages spoken are Spanish and Quichekel(Cakchiquel), a Mayan language. The 
Mayan dialects spoken in the area are fairly localized and are usually very different from one 
community to the next. Most residents in Simajhuleu understand Spanish to some degree, but 
there is a preference for Quichekel when speaking to one another. 

Water in the town is distributed amongst 6 sectors. Sector 6 receives water everyday, while 
sectors 1 through 5 get water once every three days in the pairings 1/2, 3/4, and 5. The people of 
sectors 1 through 5 have to find a way to store water for three days and to that end use whatever 
containers they can acquire. Those containers include blue plastic 55 gallon barrels that in the 
states would be used for fertilizers and other industrial liquids.  
 
4.2 Community/NGO Resources and Constraints 

The COCODE's main source of income is a 30 Quetzal yearly charge on each household in 
Simajhuleu. These funds are used to pay the plumber for his services and to buy any materials 
used on the waterline. The COCODE provided us with transportation to and from our hotel in 
Comalapa to Simajhuleu. These were daily trips provided to us by a member of the COCODE 
who drives a micro bus for his livelihood. The most valuable resource they provided us were 
volunteer guides. The COCODE provided us with up to three members a day to guide us as we 
did our work about the village. So, as before the community's major contribution is in labor, 
wherein our guides volunteered to take off a workday to provide us with the assistance we 
needed to move about the town and to communicate with the residents. 

Long Way Home, an NGO, acts as our primary contact to Simajhuleu. Their volunteers are 
knowledgeable in the materials available in Comalapa and the costs of those materials. Their 
extensive work throughout Chimaltenango (The state) has made them familiar with the people of 
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Simajhuleu and with their assistance they are able to lend us credibility that would normally take 
many years to develop. Long Way Home's leader, Mateo Panietz, was away for the duration of 
our trip, but another member Elizabeth was with us for a good portion of our trips to Simajhuleu. 
She was also there for our community meeting with the water board and she performed 
extremely well as one of the presenters and translators. With her support and some tools we 
borrowed, Long Way Home fulfilled it pledge for labor and equipment. Long Way Home will 
continue to be our main contact with the village and it is currently working with us to create a 
direct channel of communication with the president, Esteban. 
 
4.3 Community Relations 

The residents of Simajhuleu are in general a very reserved and shy people. This quality has been 
reported before, but it is a very important barrier in our communication with the town. The 
guides in this respect are extremely helpful in explaining our intentions to residents in a familiar 
way. They were able to take our message and relay it in a way that the people were willing to 
accept. One example, is the reaction we get when asking a person to allow us to use their tap for 
flow measurements. We had been informed of people possibly reducing how much water they 
use for fear of being fined. This time around we made it a point to explicitly state that there will 
be no charge, and our guides corroborated the story and helped to explain to each household that 
these measurements will help us in our construction of a water model. The guides in essence 
have helped us overcome an obstacle that would otherwise require a lot of energy to bypass. We 
do feel that as a result people were less worried and as such less likely to reduce their water use. 

The Saturday meeting with the water board expanded on the rapport that has been developed 
over several trips by giving each member of the water board the information they need to explain 
the project to the residents of Simajhuleu. The water board now has a good grasp of the project, 
the effort we have invested, and that we will continue to invest more effort. The guides were then 
able to relay the sense of trust we needed because we have established that trust with them on 
this and previous trips. 

There is some sense of frustration among the village because they feel that we just come in and 
take measurements and then do nothing. The water board say they understand that a project of 
this scale will take time, but they still express a sense of hurry. They also mentioned that they are 
having difficulty communicating the need for a thoughtful pace to the residents of Simajhuleu. 
Failure to communicate this aspect is one of the reasons given to us for the replacement of the 
former COCODE president, Rolando. There was an understanding among the community that 
this would be a quick project and when that did not happen Rolando lost the community's trust 
and their vote. This is also the reason that the current COCODE requested we not present our 
proposals to the community at large. The COCODE want to hold off such presentations until 
something concrete has been decided.  

We wanted to spend more time discussing how EWB works to help them better understand the 
need for what seems like a slow pace. We were unable to discuss this on account of the 
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landslides that closed down the roads to Simajhuleu. We intend to communicate how EWB 
works through the regular emails we plan to send to Esteban. Overall, the mood is still a positive 
one and the COCODE are willing to work with us in anyway that will facilitate construction of a 
solution.  
 
4.4 Community Priorities 

A previous survey of the town's residents and current discussions with the COCODE show that a 
lack of water is the top concern of the village.  

During the Saturday meeting we were also told by the COCODE that water quality is not a major 
concern. Esteban later provided us with the results of a water test performed at the two tanks in 
the town by the health center in Comalapa. The results reported 0 fecal coliforms per 100 ml of 
water and that as such the water was safe for human consumption. 
 
 
5.0 DATA COLLECTION AND ANALYSIS 
 
5.1 Summary of Data 

The data collected on the May-June 10' Assessment can be broken up into three main areas: 
distribution system topographic data, distribution system flow and usage data, and finally 
community interaction information. Because this assessment trip focused primarily on the 
distribution system located within Simajhuleu the majority of information gathered could be 
placed within one of these three categories. 

Distribution system topographic data: 

One of the primary goals of this assessment trip was to finalize a topographic survey of 
Simajhuleu's sector 5. This assessments topographic survey was conducted using a total station, 
rod and prism. During the survey every tap (pila), road, home, community tap and all exposed or 
buried pipes which could be found were incorporated into the topographic data.  

With completion the completion of this survey 5 out of the 6 sectors of Simajhuleu have been 
surveyed. Sectors 1-5 represent the 90% of the homes within Simajhuleu and operate 
independently from Simajuleu's sector 6. Since this system operates separate from sector 6 
design work can begin on optimizing this systems function. 

Preliminary modeling has been conducted on the current water distribution system using 
previously collected GPS data. With the new data collected a far more accurate model of this 
gravity fed system can be created. Along with creating a model of the current distribution system 
design work can begin where outputs and service levels can be compared. 
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The maps and raw topographic data are located within the appendix of this document. 

Supply Data: 

Another objective of this assessment trip was to continue monitoring the water supplied to the 
village from its three springs as well as the usage patterns of the people within sectors 1-5. 

Spring yield flow rates were collected during this and previous assessments trips using bucket 
tests. These tests were conducted at the main tank, distribution box and at the las Minas tank. 
The three springs that were measured were Panul, Patciaac and Pescado. Panul and Patciaac are 
piped directly into the main tank which services sectors 1-5. Pescado is piped to a distribution 
box and is then distributed to the main tank and the Las Minas tank. The following table provides 
the yield flows from the various springs taken only during this assessment trip. 

 

 # of Samples Avg. Time Avg. Flow Rate 

Spring [] [sec] [gal/min] 

Panul 7 11.91 25.18 

Patciaac * 4 136.59 2.20 

Pescado (main tank) 6 30.79 9.74 

Splitter Las Minas 2 57.82 5.19 

Splitter Full 4 20.04 14.97 

  Sector 1-5 flow 37.12 

  Sector 6 flow 5.19 

 

Table 1: Spring Flow Rates (from May 2010 assessment trip) 

*Patciaac was unproductive for the majority of the assessment trip due to a break in the line. 
Samples were taken following its repair once the flow had equalized. 

Previous readings from these same springs were taken using similar techniques. With these 
previous readings we now have some data for both rainy and dry season. The data as a whole 
indicates that there is not a major reduction in flow in the dry season when compared with that of 
the rainy season. 
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  Jan-08 Jul-08 Jul-09 Jan-10 May-10 Average 

  [gpm] [gpm] [gpm] [gpm] [gpm] [gpm] 

N. Panul - 30.5 27.33 28.36 25.2 27.67 

N. Pescado 14.3 13.3 8.9 - 15.0 12.39 

N. Paciaac 2.2 2.6 2.48 2.36 2.2 2.43 

Totals 16.50 46.40 38.71 30.72 42.3 42.49 

Table 2: Spring Flow Rates (combined data set from all assessment trips) 

Given the average flow rate into the two tanks in Simajhuleu the following per person per day supply was calculated 
for each sector grouping.  

 

Sector Water Frequency Estimated Pop. Total Available Water Per person* 

[] [hrs] [] [gal/day] [gal/person/day] 

1&2 72 1010 53453 17.6 

3&4 72 752 53453 23.7 

5 72 572 53453 31.1 

6 24 265 7472 28.2 

Table 3: Sector per Capita Supply 

* The per person supply values were calculated based on the current three day rotation. So all 
water received will need to last for 3 days till the next rotation. 

This supply information will be extremely valuable not only in the design process going forward 
but also in shaping water conservation practices that will be emphasized in future assessments. 

The raw spring flow data and time measurements will be provided in the appendix. 

Usage Data: 
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Along with spring data, personal usage data was collected in sectors 1-5. This data was collected 
in the same manner as the previous assessment trip. Six small 1/2” flow meters were used to 
collect this information by attaching them to the tap of homes. These flow meters were placed on 
homes the day before their sector was due to receive water (3 day sector rotation on water 
service). These flow meters were then left on the home and retrieved two days later once all 
water to that home had been shut off. Other additional information was collected from the home 
such as number of taps(pilas), adults, children, cows, pigs, chickens etc. This information was 
gathered so that an accurate per person usage could be established for the home as well as an 
understanding of the influence livestock had on the water usage picture. 

After collection of this data during this trip and the previous assessment some inaccuracies in our 
sampling method have been identified. The most important error in calculating our per person 
usage data is the fact that the majority of homes usage is limited by there location within the 
distribution system and not there personal habits. Also it was discovered after data collection that 
some of the homes may have modified there usage habits because of the presence of the flow 
meter. This information was provided by the COCODE and was due to the belief by some that 
they would be charged for the water used. Because of this reason some of the results of the data 
collected were adjusted by excluding the homes with very low usage per person. The results are 
summarized in the following table: 

Table 4: Average and Adjusted Usage Rates per Capita 

*The adjusted column excludes data that were either way above (>100 gal/per/day) or below (<4 
gallons per person per day) the bulk of the data. 

The household usage information although flawed in some ways demonstrates the inequity that 
exists in the village. Personal usage varied from over 50 gallons per day to under 10 gallons per 
day. Whether this inequity is driven by circumstance or by personal habit is not completely clear. 
What is clear is the need for some form of regulatory structure going forward to ensure that some 
fashion of equity prevails within the village.  

Figure 1: Home Usage (both trips data) 

The accumulated average usage using all the data collected from both trips was computed. 

 

Accumulated Average 

Sector Average Adjusted 

[] [gal/per/day] [gal/per/day] 

1 14.6 16.3 



Document 522 - Post-Assessment Report 
University of Minnesota 
Simajhuleu, Guatemala 
Uniting Water and People 
   

© 2007 Engineers Without Borders – USA. All Rights Reserved Page 15 of 23 

2 18.3 18.3 

3 19.8 25.1 

4 22.2 22.2 

5 22.4 15.0 

Table 5: Accumulated Average Personal Usage 

 

Sector Water Frequency Estimated Pop. 
Total Available 

Water Per person Measured Usage 

[] [hrs] [] [gal/day] [gal/person/day] [gal/person/day] 

1&2 72 1010 53453 17.6 17.3 

3&4 72 752 53453 23.7 23.7 

5 72 572 53453 31.1 15 

6 24 265 7472 28.2 NA 

Table 6: Measured usage vs. supply 

Now that data was collected on the supply and consumption end of the distribution system a 
comparison could be made to see whether the villagers were receiving the water that the supply 
dictated should be there. It was found that sectors 1-4 received ON AVERAGE the same amount 
of water as the supply data would suggest. That said however, a large inequity exists within these 
sectors and a significant amount of loss could still be occurring because of the small size of 
samples taken. Sector 5 showed a 50% difference when comparing usage to supply.  

Community Interaction Information: 

Community interaction was a huge source of information that will govern future design of any 
system implemented. Two meetings were to be held with the entire COCODE and each meeting 
had a set list of objectives and questions that needed answered. Unfortunately the second 
meeting was unable to happen due to a series of mudslides which rendered the roads into 
Simajhuleu impassable. The first meet was conducted however and its objectives were the 
following:  

1. Clear up any confusion about who EWB is and what EWB does. 
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a. Many COCODE members and villagers still don’t know who EWB is and what 
EWB does.  

2. Address concerns about the RWH system. 
a. Acknowledge problems and list solutions 

i. Ron Ron (bugs) problems with first flush systems 
ii. Purchase of a electric sump pump for cleaning 

b. Begin process of turning over RWH system 
3. Discussion of next phase of project 

a. Detail the information that has been collected on the distribution and supply 
system. 

b. Outline the problems that we have found with the system 
i. Pressure 

ii. Lack of storage 
iii. Undersized pipe lines 
iv. Lack of water usage regulations 

c. Outline some of the solutions that EWB-UMN has investigated 
i. Pressure break tanks/neighborhood tanks 

ii. Sector tanks and pressure break tanks 
iii. Resizing and replacement of some pipes 
iv. Flow meters to regulate the system 

4. Discussion of the COCODE’s suggestions and solutions 
a. Individual tanks 
b. Cut off flow meters 

A main objective of this assessment trip was to narrow down the long list of possible solutions 
that could be implemented in the village. It was through these meetings we sought to determine 
which solutions would be acceptable to the community and would garner further investigation 
and design. Through this first discussion the following options were given the green light for 
further design and investigation: 

1. Sector tanks w/pressure break tanks 
a. Sector tanks are large (~130,000L) tanks that would be placed at the head of each 

sector and act as the combined emergency storage for that sector in case of line 
breakage. Pressure break tanks would be small (1000L) tanks placed at set 
location along the distribution line and would break the pressure in the lines prior 
to services. It has been estimated that roughly 30 such tanks would be needed. 

2. Pressure break/neighborhood tanks 
a. In this option the pressure break tanks double as storage for the smaller 

neighborhoods of homes that exist within the village.  
3. Individual home tanks 

a. This plan would place a tank at each of the 500 homes within the village. This 
option was suggested by the community and was asked to be investigated further. 



Document 522 - Post-Assessment Report 
University of Minnesota 
Simajhuleu, Guatemala 
Uniting Water and People 
   

© 2007 Engineers Without Borders – USA. All Rights Reserved Page 17 of 23 

This plan would fail to break pressure within the system and would not promote 
equity within the system 

4. Flow meters 
a. Home flow meters installed on every service and monitored by the COCODE. 

This option is a way at regulating the consumption of the community. Because the 
supply is so tight, currently when one family over consumes (uses more than 
20gal/person/day) another family will receive less water than it otherwise would. 

This list of options will be the focus of design work in the coming months and will govern the 
next phase of the project. 
 
 
5.2 Mapping 
Mapping of the village of Simajhuleu for the evaluation, modeling, design, and future construction of 
implementation projects is planned to consist of three phases going forward with this project.  Mapping 
is to be accomplished with a main focus on the use of AutoCAD 2004 or later software and with the use 
of meters for map measurement units.   
 
Mapping phase one shall consist of downloading the Total Station data collected as a part of the two 
2010 (Jan and May/Jun) assessment trips into a common AutoCAD 2004 or later file, as well as the GPS 
data collected both from these 2010 assessment trips and all previous trips where GPS data was 
collected, and completing the following: 
· Analysis of data accuracy between the two assessment trip total station surveys, within 
individual data sets, and comparison for future accuracy determination with GPS data points 
taken over the life of the project.  Preliminary analysis of the total station survey points reveals 
horizontal accuracies within 0.3 meters and vertical accuracies within 0.1 meters for closed loop 
portions of the total station survey work.  The EWB Professional Chapter volunteers working on 
the project feel that if accuracies within 0.6 meters horizontally and 0.3 meters vertically can be 
maintained, the mapping and subsequent modeling for the system should be of sufficient 
accuracy for adequate evaluation and design of system implementations.  When it comes to 
detailed construction plans, should it be for a tank or specific waterline segment, accuracies will 
be evaluated to ensure design calculations work within such possible accuracy range or a closer 
evaluation of specific data points within a given area will be performed if necessary.  The GPS 
data accuracy has not yet been evaluated, however it is assumed to be on the order of 1-3 meters 
both horizontally and vertically.   
· Construction of mapping linework and symbols within AutoCAD for the production of 
2D drawings representing Simajhuleu’s road & path network, water distribution network, and 
home locations (including an assignment of house & road/path numbering/naming system for 
database linking to the flow and pressure readings).   
· Conversion of the 2D drawings into 3D drawings for the production of the general 
topography with 1-meter contours, as well as plan and profiles of the three main waterline 
distribution networks within Simajhuleu.  Such three main waterline networks shall be as related 
to the village’s current 3 day water use management cycle & distribution system setup (i.e. 
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Sectors 1 & 2 watermain, Sectors 3 & 4 watermain, and Sector 5 watermain).      
 
Mapping phase two shall consist of the assimilation of the phase one mapped three main waterline 
distribution networks, one at a time, into a hydraulic analysis modeling software program.  Initial 
modeling based on previous GPS data has been started with the use of the InfoWater software program.  
The AutoCAD 3D mapping shall be converted to GIS for use with the InfoWater modeling program.   
 
Mapping phase three shall consist of the production of detailed drawings through the use of AutoCAD, 
of the three main waterline distribution networks for the design and construction of necessary 
implementation steps for each of these networks.  According to the EWB Professional Chapter 
volunteers, it is thought that the use of AutoCAD for both design implementation planning drawings, as 
well as for possible future construction detail drawings would be best as the group moves forward with 
the project.  There are a number of both student and professional chapter members familiar with 
AutoCAD as a drawing tool and it is available both through the University’s computer labs and two or 
three of the different professional chapter volunteers’ companies, making it a reasonable software for 
mapping.    
 
The phase one mapping has been started and the spreadsheet of points for survey data point management 
(accuracy analysis) as well as the partially complete linework map are included as appendices to this 
report.  Both these and the future mapping steps will be completed in the coming weeks as the student 
and professional chapters work to evaluate the Simajhuleu system.   
 
5.3 Monitoring and Evaluation Data 
 
On this trip we continued to work on the Rainwater Harvesting system as well as look at the 
previous Chimya project. The Chimya project is functioning well and our NGO and those 
affected have been extremely satisfied. It has supplied sufficient water to an area that had none 
previously although our NGO was unsure of exactly how much water is received. While we 
continued to make physical adjustments to the rainwater harvesting system we were also able to 
collect information regarding the amount of water collected. The ratio of rain in inches to rain 
collected is approximately 1:2.5 which is as expected.  
 
6.0 PHOTO DOCUMENTATION 
 
 
 
7.0 PROJECT FEASIBILITY 
 
This project presents many challenges in physical size and scope as well as technical 
requirements for a successful design, implementation and sustainability. Each of these challenges 
can be overcome with successful partnership. This will have to come in many forms.  
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The two chapters that work on this project the University of Minnesota and the Minnesota 
Professionals must utilize each other’s strengths. The university chapter can provide greater 
numbers of volunteers egger to contribute to the project and absorb new skills and experiences in 
the process.  The professionals must provide the guidance and expertise to utilize these students.  
The student must also work to ask the questions needed to ensure their work is sound and 
complete. This system being entirely gravity feed the complexity is reduced somewhat. 
 
EWB in Minnesota must also have continued communication with our partners in Guatemala. 
This has been fostered well and successfully with our NGO Long Way Home. They have 
provided and excellent conduit of information between the village of Simajhuleu and ourselves. 
Simajhuleu has also been excellent recently in providing continuing monitoring after of January 
assessment and providing it to Long Way Home and ourselves quickly and regularly. However 
the nature of what we will be asking of them in the near future will change. We will be asking 
them for location specific information about where we can construct and if that land will be 
available to use. They expressed during our conversations that they would be happy to provide 
this information. The biggest hurdle we will face is in translation and communication.   This will 
be a new hurdle to overcome but with the help of the people at Long way how we expect it to be 
possible.  
 
The challenge that will be most difficult to overcome will be financing. We have foreseen this 
for quite awhile a have started working towards. We have begun working with Rotary groups 
around Minneapolis. This will be a concerted effort and we expect that the sources that have lead 
to our chapter’s successful fundraising in the past to help in this effort as well. As a chapter we 
have been successful in raising this monies for projects in this cost range in the past. We also 
hope that ringing in non engineers to help with marketing and grant writing will also be helpful 
in improving our success rate in these endeavors. 
 
8.0 LESSONS LEARNED 

Guides from Specific Sector: Having guides from the community were invaluable. They are a 
very beneficial source of not only information, but also a direct connection to the community. 
The most crucial element to the success of this project is communication, and the guides were 
able to relay our messages to the community in their native Mayan dialect. Having these leaders 
of the community helping and being involved in the project also undoubtedly reassured the 
community. One small detail that would be helpful on subsequent trips would be to have a guide 
from the specific sector that we are working in that day. It came up a couple of times while 
surveying, that the guide didn’t know exactly where water lines were, because it wasn’t the 
sector that his own home was located in. Also, they would most likely know the individual 
families of the sector better, 

Meet With Cocode: Having a meeting with the Cocode (the community’s elected water board) 
was very beneficial. We were able to more clearly explain the intentions and goals of Engineers 
Without Borders and specifically talk about the goals of the trip. It was also great to have a 
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conversation with them to get their input and learn about some of their ideas and thoughts about 
the project. Even though many conversations have been had in the past, it is important to 
reiterate our goals and limitations as an organization, and to have the Cocode understand that 
they must relay this to the community as well. From this trip, we realized that using a projector at 
the meeting with the Cocode was also very helpful in relaying ideas through images. 

Receipt Notebook: For this trip, we kept a very detailed notebook that included every single 
receipt from the trip. Immediately after a purchase, the receipt was taped onto a page, and beside 
it the date, location of store, and detailed descriptions of the items were written in English. This 
undoubtedly is more accurate than trying to look back a couple of weeks later and to try and 
remember exactly what was purchased and for how much. Also, GPS points were taken at some 
helpful stores so that they can be more easily located next time. This would be a good practice to 
continue, so that eventually we will have a pretty good idea of many locations. It will also be 
easier to use the receipt notebook to plan a more accurate budget and to also find where the best 
prices for specific materials are. 

Tropical Storm: During the Tropical Storm we were unable to travel to Simajhuleu from 
Comalapa. However the decisions we made to be cautious ended up paying of in no one getting 
hurt or stuck in a precarious position.  

Language: Over the entire duration of this trip, the necessity of Spanish speaking students was 
clearly seen. In order to be as efficient as possible, we were split into multiple groups. At least 
one person in each group needed to be a proficient Spanish speaker in order to communicate with 
the guide. This trip proved that having 2-3 proficient Spanish speakers and a fluent Spanish 
speaker was essential. These students, with the additional help from Long Way Home volunteers 
allowed us to have sufficient communication with the community.  

Walkie Talkies: For this trip, each student had either a walkie talkie, or a cell phone that worked 
in Guatemala. This was not only important for safety measures, but was also very helpful for 
coordinating the different tasks that needed to be completed simultaneously. Especially for the 
survey team, multiple walkie talkies allowed the process to happen faster and smoother.  

Individual Notebooks: Each traveler brought a notebook with them. This was used to reflect on 
things that had taken place that day, and also to record any data collected. It was helpful to also 
have one notebook that was used solely for pressure and flow readings. This way, even if a 
different group of students took data, it was all collected in the same place. Some students even 
recorded video diaries throughout the trip. This hopefully will be useful information for future 
trips, and they also can be used to help the students who did not travel get a better sense of what 
happened over the trip.  

Audio Recorder: An audio recording device was used to record various meetings throughout the 
trip. This was specifically used at the meeting with the Cocode. Students who were able to 
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understand Spanish did take detailed notes, but the audio file will be helpful to go back and 
clarify specific portions of the conversation if needed.  

First Aid Items Used: The items that were used from the First Aid Kit were listed in a 
notebook. This information will be helpful in not only restocking the First Aid Kit for future 
trips, but also helpful for all projects to know how to adequately stock their First Aid Kit. 

Tools in Multiple Bags: The bag that contained all of our tools and batteries was lost by the 
airline. This bag contained all of the AA and AAA batteries that we had purchased ahead of time 
for our walkie talkies and GPS units. For future trips, it would be best to separate some of the 
tools and put them in different luggage bags, possibly even bring the batteries in our carry-on 
luggage if at all possible. This would reduce the likelihood of having all of the tools be lost at the 
airport.  
 
 
9.0 MENTOR ASSESSMENT 
Mentor Name (Derrick Passe) 

The professional mentor position for this trip was completed by Peter Glashagel, Adam Klecker 
and Derrick Passe. Due to the size of the water system required for 2500 people, more 
professional assistance will be required to assist the student chapter. For this reason, three 
professionals traveled with the student chapter while another 6 to 8 professionals continue to 
provide technical support to the student chapter. The decision to require additional professional 
members on the travel team was made after the previous assessment trip to increase professional 
involvement and provide a different perspective to the system analysis. Peter and Adam provided 
technical knowledge in Surveying, Autocad, Construction administration and systems analysis 
that were previously underrepresented in the travel team. 

A meeting was held with the Cocode early on in the trip. At this meeting, the Cocode expressed 
concern about the ongoing assessment, their ideas for system improvement and problems with 
the Rainwater Harvesting system previously implemented.  

Continued assessment - It was explained to the Village that there was insufficient 
topographical data of sectors 5 and 6 to analyze the flow and design of the water system. 
The village indicated that they saw minimal problems in sector 6 and requested that we 
focus our topo survey on sector 5. Topographical information and additional flow 
measurements were completed for sector 5. 

Cocode’s ideas for system improvements – The Village felt overuse of water could be 
eliminated by the installation of “cutoff” meters on each house (meters that allow a 
measured allotment of water into each house) or the construction of tanks that had a 
limited capacity would eliminate overuse of water by the village. They asked EWB look 
at the feasibility of such a system and report back to the Cocode. EWB analyzed the two 
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ideas that the Village had and determined that the cutoff meters would be expensive to 
purchase and install, would be subject to tampering/resetting by individuals and would 
require someone to reset these meters for 1/3 of the Village (130 households) on a daily 
basis. The installation of tanks in individual households was determined to be similar to 
the system of 55 gallon barrels that is currently practiced by the Village with the 
improvement of having covered reservoirs and float controls. Having private storage, in 
individual households does not improve distributional inequities that currently exist. 
These findings were written up (in Spanish) for presentation to the Village at a meeting 
that was scheduled for later in the Assessment Trip. 

Rainwater Harvesting System – The Village had cleaned the RWH tank using a gas-
powered pump to pump water from the tank. They placed the pump in the tank and 
suffered severely from carbon Monoxide poisoning. Additionally, they had relocated and 
rewired the electrical connections for the pump. When the EWB Assessment team 
arrived, they found a tank that was dirty and overrun by ronrones(June bugs) that entered 
the tank by floating over the first flush system. EWB purchased an electric sump pump 
and a new backpack sprayer to use to disinfect the tank. These items were left with the 
President of the community. The EWB team cleaned and disinfected the tank and 
installed screens in the downspouts to filter out floating debris. The need to provide two 
feet of clearance below the submersible pump was explained to the Village and the pump 
was adjusted accordingly. The electrical wiring was judged to be adequate except that the 
need for a grounded outlet to plug in the sump pump was discussed with the Village and 
they agreed to reinstall this outlet. 

Fire and Rain – During the period of the trip, a Volcano erupted in the capital closing down the 
airport for a week (May 28) and Tropical Storm Agatha struck Guatemala (May 28- June 1), 
killing 63 people and damaging 300 bridges. A decision was made to delay the planned meeting 
with the Cocode on May 29 due to the large amount of rain that had fallen overnight. The 
president of the Cocode was advised of this and agreed with the decision. The EWB team stayed 
put in their hotel in Comalapa until the rain let up. After the rain stopped, the Village of 
Simahjuleu was inaccessible due to landslides and the EWB team worked with Long Way Home 
to repair damage to their facilities in Comalapa. The airport was contacted and only one flight 
needed to be rebooked since Delta chose not to begin flying until June 12th.  

In order to maintain communications with Simahjuleu, EWB arranged for the president of the 
community to obtain an email account which he is able to access in Comalapa. Discussions are 
underway to conduct the post assessment meeting with the Cocode using a skype connection 
which is available in Comalapa with the Assistance of Long Way Home. 
 
Appendix 
 
 
Map of sectors 1 through 6 with pipelines 
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