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Preliminary Design Report Part 1 ï Administrative Information  
 

1.0 Contact Information  

 

 Name Email Phone Chapter 

Current Project 

Lead #1 

Natalie Craik gnat.craik@gmail.com 512-771-

8272 

Greater 

Austin 

Current Project 

Lead #2 

Corrie 

Thompson 

cthompson@mail.utexas.edu 217-622-

5876 

Greater 

Austin 

Co-President Charlotte Gilpin charcamato@gmail.com  512-923-

0706 

Greater 

Austin 

Co-President Christopher 

Lombardo 

lombardo@mail.utexas.edu  443-454-

3207 

Greater 

Austin 

Mentor #1 Tim Ager tager@bga.com  512-419-

0545 

Greater 

Austin 

Health and Safety 

Officer  

TBD    

Asst Health and 

Safety Officer 

TBD    

NGO/Community 

Contact 

Joshua Hardin jhardin@live.com  +507-6688-

3789 

N/A 

Education Lead Liliana 

Espinosa 

liliana.edh@gmail.com  512-779-

3728 

Greater 

Austin 

 

mailto:gnat.craik@gmail.com
mailto:cthompson@mail.utexas.edu
mailto:charcamato@gmail.com
mailto:lombardo@mail.utexas.edu
mailto:tager@bga.com
mailto:jhardin@live.com
mailto:liliana.edh@gmail.com
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2.0 Travel History  

 

Dates of Travel Assessment or 

Implementation 

Description of Trip  

January 5 ï 17, 2009 Assessment I This was the first 
assessment/exploration trip to 

verify that the entire community 

wanted to partner with EWB 
Greater Austin, and to define the 

scope of the project with the 

community. 

August 1 ï 23, 2009 Assessment II This was the second assessment 
trip to collect further 

data/information for 

implementation, discuss designs 
with the community, and to 

initiate a community-wide health 

education and hand washing 
campaign. 

May 26-June 1, 2010 Pre-Implementation This was an impromptu trip to 
assess the communityôs 

commitment to the project and 

sign work contracts. 

June 26-August 19, 2010 Implementation I This was the first implementation 
trip to construct the water system 

in the central sector of the 

community. Goals of this trip 
were to construct a 5000L water 

tank, a spring box, lay pipeline 

connecting the spring box to the 

tank, and the tank to all users, 
repair existing tank for non-

potable water and continue the 

community-wide health 
education campaign. 

December 30, 2010-

January 13, 2011 

Assessment III The purpose of this trip was to 

monitor and assess the 

functioning of the water system 
installed during the first phase of 

implementation, to collect 

data/information for the design of 
the second phase of 

implementation in Sieykin 

Arriba, and to continue the health 

education campaign. 
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3.0 Project Discipline(s):  

Check the specific project discipline(s) addressed in this report. Check all that apply.  
 

Water Supply 

__x__ Source Development 
__x__ Water Storage 

__x__ Water Distribution 

____ Water Treatment 
____ Water Pump 

 

Sanitation 

____ Latrine 
____ Gray Water System 

____ Black Water System 

 

Structures 

__x__ Bridge 
____ Building 

 

Civil Works  
____ Roads 

____ Drainage 

____ Dams 

 

Energy 

____ Fuel 

____ Electricity 

Agriculture  

____ Irrigation Pump 
____ Irrigation Line 

____ Water Storage 

____ Soil Improvement 
____ Fish Farm 

____ Crop Processing 

Equipment 

 

Information Systems 

____ Computer Service 

 

4.0 Project Location 

Longitude: 82°40'50.92"W 

Latitude: 9°23'58.85"N 
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Preliminary Design Report Part 2 ï Technical Information 
 

1.0 INTRODUCTION  

 

The purpose of this document is to identify the chosen design option and provide a preliminary 

design of the proposed water treatment and distribution system the EWB-Greater Austin Chapter 

plans to build in Sieykin Arriba for the second phase of implementation in Sieykin, Panama.  

 

The design consists of a potable distribution and storage system. The potable system will provide 

the second sector, Sieykin Arriba, with a reliable source of clean water by utilizing source 

protection. This report addresses how the water will be collected and protected from the source 

and how it will be distributed and stored.  

 

This report includes the preliminary design for one component of a larger project. The 

community of Sieykin consists of five different sectors, each with their own unique needs with 

respect to water collection and distribution. This implementation trip is the second of many to 

improve health conditions and quality of life by providing all community members with potable 

drinking water and a reliable water distribution/storage system. 

 

2.0 PROGRAM BACKGROUN D 

 

Introduction/Background 

The Panama Project was launched in spring 2008. The project began immediately following an 

EWB memberôs return from a semester abroad in Panama with the SIT Panama program. After 

traveling throughout the country and making contacts through SIT, the EWB member worked 

with a partner NGO (La Alianza para la Conservación y el Desarrollo, or the Alliance for 

Conservation and Development, ACD) and SIT to identify a community where an EWB project 

would be feasible. This decision was based on safety in the community, familiarity of SIT and 

ACD with the community, the communityôs need for a project, and the predicted involvement of 

community members. SIT provided the contact information of the community members that 

coordinate SITôs program in the Naso community of Sieyic, which is across the river from the 

EWB Greater Austin project community of Sieykin. Communication was immediately initiated 

with Sieykin via the main contact, Edwin Sanchez. The EWB Greater Austin group remained in 

contact with the community via Edwin for approximately one year prior to the first EWB trip to 

the community. During this year, Edwin arranged various community-wide meetings to discuss 

the communityôs desire to partner with EWB, as well as gathered preliminary information for the 

EWB group to complete the EWB-USA 501 project submission application. The EWB Greater 

Austin group traveled to Sieykin in January 2009 for the first needs assessment trip. 

 

The project is located in northwestern Panama in Sieykin, a community consisting of 400 people 

which belongs to the indigenous group of the Naso. Among the smallest and most impoverished 
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indigenous groups in Panama, the Naso people number only 3,300 people. Houses are made 

from locally harvested wood. There are no roads or vehicles in Naso communities; all 

transportation is carried out on foot, in motorized canoes, by bamboo raft, and by horse. The 

Naso people retain the last monarchy governance system in the Americas.  

 

Community Need 

The community, and most of the Naso people, lack access to many basic services, including 

water treatment, a reliable water distribution system, sanitation infrastructure, comprehensive 

health services, and electricity.  This lack of access to basic services in Sieykin has resulted in 

numerous health and community development issues. The people of Sieykin consistently suffer 

from diarrhea, vomiting, fever, and other water-related illnesses due to contaminated drinking 

water. There are also other health issues identified in the community, the most common 

involving skin problems and respiratory illnesses.  

 

Water testing from both assessment trips ascertained that community water contains the presence 

of E. Coli and/or coliforms, indicating that fecal contamination and harmful pathogen presence 

in the communityôs water is highly likely. Many community members do not have a water 

distribution system that comes to their home. For the areas that do have water distribution, the 

system is old and unreliable, often requiring community members to drink water from surface 

water streams, open to contamination from humans and animals. The existing water system is 

gravity fed from the source, which is a network of mountain springs. Most community members 

utilize some version of an open-pit latrine for sanitation services; however, these latrines are not 

always strategically located or kept clean. 

 

EWB Greater Austin Assessment Trip I and II 

The first assessment trip to the community was undertaken in January 2009 by five EWB Greater 

Austin members, one professional mentor, and 2 UT graduate nursing students. The principal 

goal of the first assessment trip was to become familiar with the community of Sieykin in 

northwestern Panama to determine if residents would like to partner with EWB Greater Austin in 

a project, as well to assess the needs of the community. Tasks completed on the trip included 

performing numerous community meetings, water testing, land surveying, community in-home 

interviews, a materials survey, a community health assessment, and a meeting with a local non-

governmental organization (NGO) to discuss future collaboration and partnership. During this 

trip, the community decided that it would like to partner with EWB in a project, and identified its 

first project priority to be improvement of community water quality and water distribution. The 

EWB group gathered valuable information to begin forming preliminary design concepts to 

present to the community in the second assessment trip. 

 

During spring semester 2009, the project group researched and began developing preliminary 

design options for the community project. The group also developed plans to initiate a health 

campaign in the community in order to educate community members, as it pertains to clean 

water, sanitation, and hygiene.  
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During the second assessment trip in August 2009, six EWB members and two professional 

mentors traveled to Panama to further assess the feasibility of this project and to collect detailed, 

additional information necessary for project implementation.  One of the groupôs goals was to 

discuss project plans, management, and organization in detail with the community to ensure that 

the project is exactly what the community desires. This was done through individual household 

interviews and community-wide meetings.  A second goal was to collect detailed additional 

information necessary for actual project implementation. This included identifying potential 

spring sources and collecting flow rate and water testing data at those sources to assess the 

feasibility of a closed spring system. Also, thorough survey data was collected of the potential 

pipe path and of every house in the sector of the community where initial implementation is 

planned. A third goal was to meet with governmental and non-governmental agencies in-country 

to gain support and assistance with the project. The final goal for this assessment trip was to 

launch a health and hygiene campaign in the community to teach them about waterborne illness, 

person to person disease transmission, and the importance of hand washing.  

 

Implementation Phase I 

Summer 2010 marked the beginning of the implementation phase of the Panama water project of 

EWB ï Greater Austin. The primary goals of the first implementation trip were to install a 

potable water system, improve the communityôs current water system (to serve as a non-potable 

system), and continue with health and system maintenance education efforts. The dual 

potable/non-potable water system now serves the central sector of the community, where the 

school, health post, church, and about 30 households are located.  

 

During the trip, for the potable water system, the EWB group and community constructed a 

spring box for clean water capture and a 5,000 L potable water storage tank using poured 

concrete construction. They also laid about 5450 ft of piping from the spring box to the potable 

tank and from the tank to the community center. For the non-potable system, the EWB group and 

community installed about 3300 ft of piping from the non-potable water source to the current 

water tank and from the tank to the community center. The piping was buried or encased in 

larger PVC pipe to protect it from UV damage. Valve and air release boxes were installed as 

necessary, as well as small bridges when crossing ravines or particularly uneven terrain. 

 

EWB group members taught health education in the local primary school through role play, 

activity books, songs, and visual tools (including a microscope). Meetings were held with 

community members every week to discuss progress, work and food preparation for the 

upcoming week, and any project concerns. The final meetings focused more on leadership and 

completion of the project after the EWB group returned home. 

 

Assessment III 

During the third assessment trip, the EWB team monitored and assessed the first phase of 

implementation, initiated the second phase of implementation, and continued the health 

education campaign in Sieykin.  EWB-AUSô travel team spent 10 days in the community.  

During this time, the team split into two groups.  Although there was some cross-over, half the 
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team focused primarily on health education and community relations, while the second half 

focused on the technical aspects of the project.   

 

The health education group conducted household interviews.  The main purpose of these 

interviews was to assess the communityôs satisfaction with the first phase of implementation, 

assess how the new system was working, and discuss any changes in the health of each 

household.   They also educated the community about the water system and EWBôs continued 

presence in the community for the duration of the program. They also met with the water 

committees to discuss their roles and to guide them into becoming better functioning committees.  

With the assistance of community members, the technical group located potential spring sources, 

tested them for water quality, and surveyed the area to provide elevation and distance 

information for the water distribution line.  They also inspected the first phase of implementation 

and worked with the community to troubleshoot some problems they have had with the system.   
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3.0 FACILITY DESIGN  

3.1 Description of the Facilities 

The design consists of a potable water distribution and storage system.  A clean spring was 

identified during the assessment trip made in January 2011.  The design consists of a spring box 

to protect this source from contamination, a gravity-fed distribution system made of PVC pipe, 

storage facilities utilizing prefabricated tanks, and a bridge for an aerial river crossing.  Figure 

3.1.1 is a map of Sieykin Arriba produced from the survey data collected during Assessment III, 

which was inputted into ArcGIS and overlaid with elevation data from the Shuttle Radar 

Topography Mission (SRTM; approximately 100 meter resolution).  This map provides a layout 

of this sector of the community, where it is in relation to the central sector of the community, and 

the approximate layout of the distribution system.   

 

 
Figure 3.1.1:  Survey Map of Sieykin Arriba 
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3.2 Description of Design, Design Calculations and Drawings 

3.2.1 Supply and Demand 

Demand 

The estimated water demand for the second implementation project in Panama is based on the 

current and predicted future population of the Sieykin Arriba sector. According to the interviews 

conducted on the third assessment trip (January 2011), there are approximately 79 people 

currently living in the Arriba sector. Using a conservative annual growth rate of 2%, computed 

based on recommendations by the Central Intelligence Agency (CIA) (CIA, 2009) and Panamaôs 

national average growth rate (1.5%), and the basic population growth equation (Jordan, 1982),  

 

 
 

where P0 is the current population, n is the design life of fifteen years, and k is the population 

growth rate, the population is estimated to grow to 107 people fifteen years from now. 

 

The supply and distribution system design are based on this conservative estimate to provide a 

system that can sustain the community for at least the next fifteen years. The World Health 

Organization (WHO) and the International Water Resources Association (IWRA) suggests a 

minimum of 50 liters/person/day of potable water for proper health and hygiene. Panamaôs 

Ministry of Health (MINSA) recommends a minimum of 114 liters/person/day and the United 

Nations suggests a minimum of 15-20 liters/person/day. Due to the water usage habits of the 

community and the recommendations of the Peace Corps volunteers in the area, a combined non-

potable and potable demand of 150 liters/person/day (50 liters/person/day potable and 100 

liters/person/day non-potable)  will be used for the design demand for this project. Though the 

system will not need to provide water for agriculture or animals, large quantities of water are 

used for washing clothes. Currently, the community is not very concerned with water 

conservation and taps are usually left running. EWB intends to encourage water conservation 

however we understand that the old habits will result in higher daily water usage. It is possible 

that if the system does not meet expectation and does not supply enough water, the community 

would decide to bypass the new system. The 150 liters/person/day (~39.6 gallons/person/day) 

will meet the communityôs needs and conform to the recommendations of the WHO and IWRA. 

 

Currently, there is a reliable non-potable water distribution system in Sieykin Arriba that was 

installed by MINSA and the community some years ago however there still remain community 

members that do not have any direct access to water. Members have been walking to the nearest 

stream or tap to meet their daily water demands. In order to meet the demands of Sieykin Arriba 

as a whole, the proposed water distribution system has been designed to meet the water demands 

of all the members in this sector of Sieykin. In order to account for the members of the 

community that lack direct water access, EWB used design demands of 39.6 gallons/person/day 

(150 liters/person/day) for the members without any direct water access and 13.2 

gallons/person/day (50 liters/person/day) for the members with current non-potable water access.  
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A summary of these numbers used to calculate the total demand for Sieykin Arriba is provided in 

Table 3.2.1. 

 

Table 3.2.1: Water Demand for Sieykin Arriba 

 

Sieykin Arriba 

Demand per capita (lpd) 50 150 

Community Members (count) 47 32 

Growth Rate (%) 2 2 

Design Life (years) 15 15 

Future Demand (lpd) 3163 6460 

Total Demand (lpd) 9623 

Total Demand (gpd) 2542 

 

 

Supply 
During the third assessment trip, three unique springs, near the Sieykin Arriba sector, were 

identified as potential potable water sources for the community. Flow rates were measured and 

can be seen in Table 3.2.2 below. 

 

Table 3.2.2:  Flow Rate Data for Sieykin Arriba 

Trial # Ojo Sur Ojo Norte-A Ojo Norte-B 

 January 5, 2011 

1 1.79 gpm 2.31 gpm 0.85 gpm 

2 1.80 gpm 2.27 gpm 0.88 gpm 

3 1.79 gpm 2.32 gpm 0.85 gpm 

 Junary 8, 2011 

1 1.53 gpm 1.74 gpm 0.49 gpm 

2 1.53 gpm 1.54 gpm 0.48 gpm 

3 
 

1.68 gpm 0.47 gpm 
 

Although, Sieykin is primarily located in a wet and tropical climate, the community still 

experiences varying rainfall over the year depending on the cyclical wet and dry seasons. It is 

understood that spring sources vary in supply depending on the amount of rainfall that is 

supplied to the groundwater system. Although characterizing the actual variability of the system 

is difficult due to the lack of data available in the region and community, EWB was informed by 

the community that the flow rates collected during the third assessment trip were during the dry 

season of the region. This was confirmed by data collected by the Global Precipitation 

Climatology Center (GPCC) located in Germany; the GPCC is sanctioned by the World 

Meteorological Organization (WMO). This data source provides a current 30 year climatology 

gridded product of the world on a ½ degree scale. The data product is produced from a 
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compilation of precipitation gauges located all over the world. It is important to note however 

that depending on the region of the world, there are less precipitation gauges available from 

which to spatially analyze. The precipitation data for the Bocas del Toro region can be seen in 

Figure 3.2.1 below. 

 

Using the flow rates presented in the table above and the proximity of the Ojo Norte-A and Ojo 

Norte-B to each other, EWB determined a conservative design supply of 2.2 gpm would be 

representative of the in-situ spring source supply. EWB plans to utilize both Ojo Norte-A and 

Ojo Norte-B to supply the community with potable water.  

 

 
Figure 3.2.1:  Average Monthly Precipitation (inches)  

 

Tank Sizing 

The demand calculations presented above indicate that the combined daily flow rate from the 

two springs is greater than the average daily demand in Sieykin Arriba.  

 

 

 
 

Although the average supply is greater than the average demand, a storage tank is needed to 

ensure a constant water supply throughout peak usage periods throughout the day. Using the 

Sequent Peak Method (Jordan, 1984) for sizing reservoirs, EWB estimated the size of the 

necessary storage tank to meet all the water demands of the community throughout the entire 

design life (see Appendix A). In order to account for peak water usage, EWB distributed the 

daily water demand over 24 hours according to the customs and observed behavior of the 
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community. Peak water usage generally occurs during breakfast, lunch and dinner due to 

cooking and preparation of meals. 

 

 
 

Figure 3.2.2 below demonstrates the storage tank operation after being sized adequately by EWB 

using the approach described above. The storage tank approximately has a capacity of 528 

gallons (~ 2000 liters). 

 

 

 
Figure 3.2.2:  Storage Tank Volume (Capacity = 528 gallons) 

 

Resources:  
Gleick, P. H. (1996). Basic Water Requirements for Human Activities: Meeting Basic Needs. Water 

International. 

GPCC. (2010). GPCC Normals Version 2010. Retrieved February 2011, from Global Precipitation 

Climatology Center: ftp://ftp-anon.dwd.de/pub/data/gpcc/html/gpcc_normals_download.html 

Jordan, Thomas. A Handbook of Gravity-Flow Water Systems. Practical Action, 1984. 
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3.2.2 Spring box 

Water testing showed that the springs tested during Assessment III can provide potable water 

without treatment, and are in watersheds that are safe from significant contamination sources 

such as agriculture or development. A spring box will be used to protect the emerging spring 

water from contamination from non-potable surface runoff and contamination from bugs and 

animals.  A diagram of a spring box is provided in Figure 3.2.3. 

 

 

 

 
Figure 3.2.3:  Spring Box Diagram 

 

In order to capture the maximum amount of clean spring water, the area around the spring will be 

excavated until the spring is isolated to a single location, known as the eye of the spring. This 

excavation also includes digging downward to the confining subsurface layer to ensure that no 

water can escape beneath the spring box. Once the eye of the spring is found and isolated, the 

excavated area will be backfilled with cleaned rocks. Depending on the conditions of the 

confining layer beneath the spring, a concrete bed reinforced with a rebar grid may be poured to 

direct the water beneath the rock backfill. This will only be necessary if the confining layer is too 
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permeable. A concrete top reinforced with a rebar grid will be poured to cover the rock backfill, 

protecting the clean water from surface runoff. 

 

The spring box itself is a small poured and formed concrete structure reinforced with rebar. The 

back side of the box into which the clean water will enter will have a cut-out area approximately 

half the height of the box. This area will have a grate made of vertical rebar inserted through 

PVC pipe. This grate will prevent the rock backfill from entering the spring box. The front ofthe 

box will include three PVC outlet pipes. The clean-out pipe will enter at an angle through the 

floor of the spring box and will allow periodic flushing of sediment during maintenance. 

 

When not performing maintenance, the clean-out pipe should be capped. The outflow pipe will 

be connected to the pipeline to the potable water storage tank. The overflow pipe, located near 

the top of the box, will allow excess water to drain. The overflow pipe should include a mesh 

screen to prevent insects or animals from entering the spring box. The overflow pipe should 

drain onto a concrete pad to prevent erosion around the spring box. 

 

The box will have a heavy, tight lid (also made of concrete) to keep out contamination while still 

providing a means of accessing the box to periodically remove accumulated sediment. This lid 

will be slightly mounded to shed water during periods of rainfall. Additionally, the lid will have 

four rebar handles to facilitate lifting by two people for maintenance. 

 

The spring box will be anchored to the confining hard layer by a concrete footing at the bottom 

side of the front of the spring box. This footing should be poured into a dug-out area of the hard 

layer if possible. The footing will also prevent water from flowing beneath the spring box and 

eroding the soil beneath it. 

 

A local mason will be hired to perform the concrete work involved in constructing the spring 

box. Actual sizing of the spring box and excavated area will be determined by local conditions, 

though an effort has been made to be conservative with the proposed design. Sand and gravel are 

locally available near the community but will have to be sifted to obtain proper grain sizes. A 

diversion ditch behind the excavated area will be dug during construction to minimize surface 

runoff over the spring box site. 

 

A cost estimate for the spring box is provided in Table 3.2.3 and Table 3.2.4 respectively.  The 

total material cost to construct the spring box is $1631.  The total estimated labor hours required 

is 1888 hours.  
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Table 3.2.3:  Spring Box Cost Estimate 

Rebar Needed 128.00 m

Length 5.00 m Rebar (30 feet) 14.00 Pieces 

Width 3.00 m

Thickness 0.20 m Rebar Needed 0.00 m

Rebar Spacing 0.25 m Rebar (30 feet) 0.00 Pieces 

Cement Ratio 0.17 Mason Rate ($/d)

Sand Ratio 0.33 Rebar Needed 7.35 m Mason Days

Gravel Ratio 0.50 Rebar (30 feet) 0.80 Pieces Transport ($/1000kg)

Cement Cost ($/40kg bag)

Rebar Needed 3.50 m Rebar Cost ($/pc)

Length 0.00 m Rebar (30 feet) 0.38 Pieces 

Width 0.00 m

Thickness 0.00 m Rebar Needed 15.19 Pieces

Rebar Spacing 0.25 m Waste % 10.00 %

Cement Ratio 0.17 Total to Purchase (3/8") 16.70 Pieces

Sand Ratio 0.33

Gravel Ratio 0.50

Cement Volume 0.75 m 3̂

Height 0.25 m Sand Volume 1.50 m 3̂

Width 0.30 m Gravel Volume 2.25 m 3̂

Thickness 0.08 m Concrete Volume 3.00 m^3

Rebar Spacing in Wall 0.15 m

# of Concrete Walls 3.50 Cement Volume 0.00 m 3̂

Rebar Spacing in Screen 0.05 Sand Volume 0.00 m 3̂

# of Screened Walls 1.00 Gravel Volume 0.00 m 3̂

Cement Ratio 0.17 Concrete Volume 0.00 m^3

Sand Ratio 0.33

Gravel Ratio 0.50 Cement Volume 0.00 m 3̂

Sand Volume 0.01 m 3̂

Gravel Volume 0.01 m 3̂

Width 0.50 m Fill Concrete Volume 0.02 m^3

Length 0.50 m

Thickness 0.10 m Cement Volume 0.01 m 3̂

Rebar Spacing 0.20 m Sand Volume 0.01 m 3̂

Cement Ratio 0.17 Gravel Volume 0.02 m 3̂

Sand Ratio 0.33 Concrete Volume 0.03 m^3

Gravel Ratio 0.50

Cement Needed 0.76 m 3̂

Waste % 10.00 %

Cement Required (40kg) 25.22 Bags

Sand Needed 1.52 m 3̂

Waste % 10.00 %

Sand Required 1.67 m 3̂

Piping Spring to Tank 413.50$     Gravel Needed 2.28 m 3̂

Cement and rebar 307.10$     Waste % 10.00 %

PVC Pipe (1/2'') 0.48$         Gravel Required 2.51 m 3̂

Wire screen for seive 10.00$       

Mason 700.00$     

Transporting materials 200.00$     Cost 307.10$   

Total Cost 1,631.08$  Total weight (kg) 1386.29

Sand Needed

Gravel Needed

Floor Slab in Collection Box

Walls of the Collection Box

Walls of the Collection Box

Lip

Cement Needed

Achoring Lip for Collection Box

Floor Slab in Collection Box

Cover Slab

Rebar Calculations
Cover Slab

Floor Slab in Collection Box

Walls of the Collection Box

Spring Box - Arriba

Cover Slab for Intake Rock Filter

Door Lid

Total Rebar

Volume Calculations
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Table 3.2.4:  Estimated Labor Hours 
Column1 People Hours per day Days Total Hours

Mason 1 8 20 160

Transporting 20 8 5 800

Trenching 25 8 4 800

Pipe Laying 4 8 4 128

1888

 

 

3.2.3 Piping 

A gravity fed potable water distribution system will be installed to supply the 79 existing 

residents of Sieykin Arriba with an average daily demand of 3000 gallons per day (gpd).  

Schedule 40, 1-inch polyvinyl chloride (PVC) potable main, sold in twenty foot sections, will be 

installed and connected to a series of pre-fabricated storage tanks totaling approximately 500 

gallons (2000 L) in volume. This 1 inch potable main will connect to Schedule 40, half-inch 

PVC to provide potable water to 19 end users throughout the village.  Hydraulic models of the 

potable system have been designed in commercially available modeling software (PipeFlow 

Expert, Daxesoft Inc.). References to the model and output presented refer to work performed in 

this program. 

 

The water source is an artesian spring approximately 400 feet above the approximate geographic 

center of the village. Water from a spring box at this spring will be piped to a storage tank, and 

the elevation of this tank will define what water pressure is delivered by faucets in the village. 

However, the hill to the northwest of the village center has a number of homes that extend 

approximately 250 feet above the house of lowest elevation.  Figure 3.1.1 displays the survey 

data and map of Sieykin Arriba. Using the model constructed, we have determined an  optimal 

tank elevation which maximizes the number of users served by the network, system wide 

pressure ranges, construction cost and labor and potential for future expansion. Figure 3.2.4 

provides an overview of the hydraulic model for the preferred option. Node points reference 

stationing from surveying conducted on Assessment III in January of 2011.  

 

The preferred option groups houses at elevation 700 feet and below onto a common line and 

utilizes a frictional diffuser to reduce system pressure at these houses to a preferred range 

(between 40 and 60 psi.g). This allows the placement of the storage tank at sufficient elevation to 

provide reasonable working pressure to the houses at higher elevation (greater than 700 feet) in 

the northwest region of Sieykin Arriba. One-inch Schedule 40 PVC is utilized throughout the 

system.  
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Figure 3.2.4:  Hydraulic Model  

 

A one-inch butterfly valve will be installed downstream of the potable supply tank on the potable 

supply main. This valve will allow total system shutoff in the event of a major system break or 

contamination issue. The addition of this valve will allow the community to throttle flow into the 

storage tank if overflow is excessive. Ball valves will be installed at two high points within the 

potable water system to 1) aid in bleeding entrained air from the main during the initial fill and 

2) allow for a degree of system separation such that portions of the system can be shut down and 

isolated. Clean out points, consisting of a PVC Tee and two ball valves will be placed at low 

elevations in the system (see elevation profiles provided in Figures 3.2.5 and 3.2.6) to allow for 

flushing of contaminated water and sediment from the distribution system. Half-inch ball valves 

will be installed immediately after reducers from the one-inch main line to facilitate maintenance 

of user branches and faucets.  
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Figure 3.2.5:  Elevation Profile from Ojo Norte to Castuloôs House 

 
Figure 3.2.6:  Elevation Profile from Ojo Notre to Northwest Arriba 
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This pipeline option introduces the use of a frictional diffuser to reduce pressure to the users at 

lower elevation by introducing a custom-made fitting with an extremely high K-value. Figure 

3.2.7 contains a diagram of a frictional diffuser.  This apparatus can be constructed from only 

PVC fittings, PVC pipe and a small diameter orifice through which water must flow (Jordan, 

2000). 

 

 
Figure 3.2.7: Frictional Diffuser  

 

By grouping users at low elevation and high elevation, independence between these sets of users 

can be achieved. Varying the number of frictional diffusers and the size of the orifice to adjust 

system pressures for users at low elevations while varying the height of the storage tank adjusts 

system pressures for users at high elevations allows the majority (17 of 19) of users to fall within 

the design pressure range of 40-80 psi.g. 

 

Future design will incorporate concerns regarding water hammer, thrust-blocking and UV 

degradation of exposed PVC pipe for above-ground runs (if necessary).  

 

Average Potable Water Demand 

To determine the average daily demand, community surveys and WHO recommendations were 

utilized to determine a total potable water demand to the system of 3000 gal day
-1

.  Recall that 19 

total end users (taps) are distributed throughout the village. 

 

 
 

 
 

A node at each end user location in the model was assigned a water demand of 0.13 gallons per 

minute. This flow rate corresponded to the average daily demand distributed evenly to all nodes. 

Future modeling work will consider peak flow and the diurnal variations in demand (Haestad, 

2003) noted from previous communities.  Model simulation pressures, flow rates, and hydraulic 

grade line values for the 19 user taps appear below in Table 3.2.5.  
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Table 3.2.5:  Model Simulation Pressures, Flow Rates, and HGL 

 

Elevation 

(ft) Pressure (psi.g) 

HGL 

(ft) 

Demand 

(gpm) 

Tank 930 0.0 930.0 

 Bernando 658 51.2 776.4 0.13 

Josh 706 30.4 776.3 0.13 

Antonio's (BY) 763 67.2 918.2 0.13 

Jonathon 768 64.2 916.5 0.13 

Julio Gomez  752 71.1 916.4 0.13 

Juan 760 67.7 916.4 0.13 

Enrique 868 20.9 916.4 0.13 

Juan and Flores 820 41.7 916.3 0.13 

Ronaldo 768 64.1 916.2 0.13 

Castulo 620 67.1 775.1 0.13 

Maria and Juan 758 68.4 916.1 0.13 

Maria 761 67.6 917.2 0.13 

Hector 611 71.0 775.1 0.13 

Bonifacio 611 71.0 775.1 0.13 

Asaile Sanchez 611 71.0 775.1 0.13 

Candido 625 65.0 775.3 0.13 

Mario 670 45.5 775.2 0.13 

Juan Sanchez 605 73.7 775.4 0.13 

Eugenio 

Bargas 670 45.5 775.2 0.13 

 

 

Model results for the average potable water demand scenario indicate that the system, as 

designed, can adequately deliver the average daily demand of 0.13 gpm to all taps 

simultaneously. System pressures range from 20.9 psi.g to 71 psi.g. Guidelines (Washington 

State Department of Health, 2009) dictate that gravity fed systems produce a minimum of 20 

psi.g for all system end users, mainly to ensure adequate fire protection. These considerations 

would imply an acceptable level of system pressure for this community. Model simulations 

predict pipe velocities which range from 0.041 ft sec
-1 

 to 0.92 ft sec
-1
, below the suggested 

maximum velocity of 8 ft sec
-1 

(Washington State Department of Health, 2009), but potentially 

low enough to warrant regular cleanout to prevent sedimentation within the pipeline.  

 

Cost, Materials and Construction 

Estimates of cost, provided in Table 3.2.6 are based on available pricing information from a local 

hardware store (Franklin Hardware) in Changuinola (a way point approximately three hours from 

the community). The pipeline is anticipated to cost approximately $4,400.00 for materials and 

the majority of transportation. Delivery costs are associated only with transportation up river to 

the community and will be accomplished utilizing community memberôs boats to transport 
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equipment and material to the community. Ancillary transportation and delivery costs are 

expected to be minor compared to transportation up river. Material cost estimates were made 

based on similar parts for those materials not priced in the available price list (Appendix B).  

 

Table 3.2.6:  Cost Estimate for Piping Materials 

Material Description Unit 

Units Needed 

(Designed)

Safety 

Factor

Total 

Needed Length Unit Price Total Price

POTABLE MATERIALS LIST - Tank to Users - One line - Frictional Diffuser

1" PVC (ANSI) Sch. 40 Potable water main 20 ft Sections 706 1.2 847 16946 4 $3,389.28

1" PVC Butterfly Valve Shut-off/Throttling Valve - 1 1 1 6.48 $6.48

1" PVCBall Valve Build Air Release Valves - 4 1.25 5 10 $50.00

1" PVCBall Valve Build Cleanout Valves - 6 1.25 8 10 $75.00

1" PVCBall Valve Sectional Shut-off - 4 1.25 5 10 $50.00

1" PVC Tee Tee for splitting 1" pipe - 16 1.1 18 0.58 $10.21

1" PVC 90-deg Elbow 1" 90-deg direction change - 24 1.1 26 0.42 $10.87

1" PVC 45-deg bend 1" 45-deg direction change - 24 1.1 26 0.45 $11.65

1"-0.5" PVC Reducer Reduce pipe from 1" to 0.5" - 16 1.2 19 0.15 $2.88

0.5" PVC (ANSI) Sch. 40 Non-potable water service pipe20 ft Sections 23 1.5 35 702 4.05 $142.16

0.5" Ball Valve System isolation @ each branch - 15 1.1 17 5.99 $98.84

0.5" PVC Tee Tee for splitting 0.5" pipe - 1 3 3 0.2 $0.60

0.5" PVC 90-deg Elbow 0.5" 90-deg direction change - 5 1.5 8 0.15 $1.13

0.5" PVC 45-deg bend 0.5" 45-deg direction change - 5 1.5 8 0.2 $1.50

0.5" Faucet End user valve - 19 1.1 21 5.99 $125.19

0.5" Non-thread to thread adapterConnect faucet to pipe - 19 1.1 21 0.5 $10.45

Joint Compound Pipe Glue - 2 1 2 5.8 $11.60

1"-2" Expansion Frictional Diffuser - 2 1 2 1 $2.00

2" PVC (ANSI) Sch. 40 Frictional Diffuser 20 ft Sections 1 1 1 20 15.03 $15.03

1.5" PVC (ANSI) Sch. 40 Frictional Diffuser 20 ft Sections 1 1 1 20 6.25 $6.25

1" PVC Endcap Frictional Diffuser - 2 1 2 0.75 $1.50

0.5" PVC (ANSI) Sch. 40 Frictional Diffuser 20 ft Sections 1 1 1 20 4.05 $4.05

1"-1/2" Reducer Frictional Diffuser - 2 1 2 0.15 $0.30

1.5"-1" Reducer Frictional Diffuser - 2 1 2 0.55 $1.10

Transportation Boat Trip - 10 1.5 15 25 $375.00

COST SUBTOTAL$4,403.06

MANPOWER SUBTOTAL1525

ANTICIPATED TIMEFRAME 21  
 

Manpower needs are estimated at approximately 1525 hours, an approximate based on the 

average construction rate of pipeline during the Implementation I trip in the summer of 2010. 

The rate utilized in these calculations was 11 feet of constructed pipeline per worker-hour. It is 

anticipated that this estimate is conservative given the need for a wider trench during 

Implementation I to accommodate a dual potable/non-potable system. Furthermore, with the 

experience gained by both EWB and the community during Implementation I, it is anticipated 

that the pipeline portion of workflow will be reduced significantly from these estimates. The 

timeframe for pipeline construction is 21 days, an approximation based upon previous travelerôs 

experience with the community and incorporates qualitative factors such as community 

organization, politics, work ethic and skill sets.   

 

References: 

Haestad (2003). Advanced Water Distribution Modeling and Management. Haestad Press. 

Waterbury, CT. 

 

Washington State Department of Health. (2009) Water System Design Manual. Olympia, WA.  
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3.2.4 Tank 

Prefabricated tanks are built in a factory, generally from polypropylene, and transported to the 

site where they are installed.  Though construction of the tank is not required, site preparation, 

foundation construction, and tie-down system are required.  In order to meet design capacities 

without exceeding them significantly and to feasibly transport the tanks to the site several 

smaller tanks will be installed in parallel.  Advantages of using prefabricated tanks include 

significantly less labor requirements and shorter construction times.  Additionally because 

multiple small tanks are used this option is considered modular and lends itself better to capacity 

increases in the future.   

 

Calculations provided in Section 3.2.1 that the minimum tank volume required is 528 gallons; 

Information the EWB team has from the local hardware store indicates the availablity of 200 

gallon tanks, three of which would provide enough capacity.  The most typical configuration for 

200 gallon water tanks seems to be the vertical configuration as seen here 

http://www.chemtainer.com/Drawings/TC3172IA.pdf.  We are currently working to ascertain the 

actual dimensions of the tank available in Changuinola, but for now this seems to be the most 

common shape of tank which will be provided and this will serve as a design assumption.  

 

In the alternatives analysis it was decided that the the base for the tanks will consist of a layer of 

gravel under the tanks for the purpose of drainage and erosion protection.  We beileve that this 

will be adequate because our design static load  divided by the area of the tank does not exeed a 

conservative estimation of the bearing capacity of the soil as per the following calculation.   Note 

that the 100 lbs of tension per tie down cable is a conservative estimate which requires some 

further investigation.  Before our final design submission we will confirm our assumptions with 

a geotechnical expert.  

 

 

 

 
 

On the preveious implementation trip, the professional engineer who designed the tank decided 

on a conservative soil compressive strength of 1500 psf.  Therefore a rigid foundation such as a 

concrete slab to diperse the load should not be necessary.  The gravel will be approximately 6-8ò 

thick and it will be contained in a timberform in the ground.  The tie-down system will consist of 

four cables per tank which come together at the top center of the tanks and are anchored to 

concrete blocks cast into the ground.  This is as per a poly tank vendorôs reccomended wind 

seismic  loading tie down system which can be found here http://www.assmann-

usa.com/LitPDFs/TieDown_Assemblies.pdf.  The thickness of the cable will be the same as that 

http://www.chemtainer.com/Drawings/TC3172IA.pdf
http://www.assmann-usa.com/LitPDFs/TieDown_Assemblies.pdf
http://www.assmann-usa.com/LitPDFs/TieDown_Assemblies.pdf
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used in the bridge construction (5/16ò) and the concrete footing will be approximately 

6òx6òx24ò concrete buried in the ground with a looped #3 rebar encased as an attachment point.  

The thickness of the gravel and the sizing of the anchor and cable will be confirmed 

independently by a professional structural engineer.  The inlet piping will include an overflow 

outlet which will likely include a one way valve or a water trap to prevent contamination.  Tanks 

sketches are provided in Figure 3.2.8, and Figure 3.2.9. 

 

 

 
Figure 3.2.8 ï Tank Design Sketch Section 
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Figure 3.2.9 ï Tank Design Sketch Plan 

 

The materials required for this option include the PPE tanks, PVC pipe, t-connections, 90-

connections, PVC valves, Portland cement, aggregate, rebar, tie down cables, cable clamps, and 

lumber.  All materials are all available in Changinoula at Franklinôs Hardware Store or in the 

community and most are used in other aspects of the project. Unique materials issues associated 

with this alternative are the tanks themselves.  Our group has never transported anything of that 

scale (in terms of bulk not mass) to the community, however as large prefabricated tanks do exist 

in the community we know that they can be transported.  A bill of materials and cost estimate 

can be found in Table 3.2.7, and a preliminary schedule can be found in Figure 3.2.10.  These 

indicate that the tanks should be able to be installed for less than $1000 in less than 2 weeks. 
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Table 3.2.7:  Cost Estimate for Tank 

              

  Prefabricated Tanks   

  
Item to be 
purchased Quantity Units Cost/Unit Cost   

  Tanks 3 --- 172.00 $516.00   

  Yard Piping 2 20 ft 6.65 $13.30   

  Valves 3 --- 7.00 $21.00   

  Overflow Valve 1 --- 20.00 $20.00   

  флꜛ /ƻƴƴŜŎǘƻǊ 3 --- 5.00 $15.00   

  T Connector 6 --- 5.00 $30.00   

  Tie Down Cables 60 ft  0.50 $30.00   

  Cable Clamps 18 --- 5.00 $90.00   

  #3 Rebar 8 --- 5.16 $41.28   

  
Bags Portland 

Cement 2 cement 9.00 $18.00   

  Coarse Aggregate 3.1 ft^3 0.00 $0.00   

  Fine Aggregate 2.6 ft^3 0.00 $0.00   

  Transport 4 trips 25.00 $100.00   

  Total       $894.58   

              

  Gravel Base   

  
Item to be 
purchased Quantity Units Cost/Unit Cost   

  Coarse Aggregate 9 ft^3 0 0   

  Lumber 1.5"X10" 24 ft  0 0   

  Total       0   

              

  Transport     

  
Items to be 
transported Quantity Quantity/Trip Trips     

  Tanks 3 1 3     

  All other materials 1 1 1     

  Total     4     
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Figure 3.2.10:  Preliminary Schedule for Tank 

                            

    
Day 
1 

Day 
2 

Day 
3 

Day 
4 

Day 
5 

Day 
6 

Day 
7 

Day 
8 

Day 
9 

Day 
10 

Day 
11   

  Clearing 2 2                     

  Concrete Pour     3 1 1 1 1 1 1       

  Gravel Transport     2 2                 

  Tank Transport       2 2               

  
Base 
Construction         3               

  Place Tanks                   3     

  
Tie Down 
Assembly                 3 3 3   

  Pipe Assembly                 3 3 3   
                            

  1 Concrete Curing Time - No People   

  3 Light Construction - Few People   

  2 Heavy Construction - Community Help   

                            
 

Sustainability concerns with the prefabricated tanks include the life expectancy as degradation 

and weakening over time a problem with polypropylene tanks.  Manufacturers of polyproplyene 

tanks indicate that life expectancy is highly dependent on the chemical which is stored in the 

tank, but that 15 to 20 years of service is common; especially for water.  All manufacturers seem 

to give the same advice regarding improving tank longevity: temperature, pressure, UV 

protection, and flexible pipe connections.  Temperature is more a concern for industrial 

applications and should not be a concern at ambient Sieykin temperatures and the temperature of 

the spring water.  To address the pressure concerns proper venting which allows air in and out of 

the tank but which still isolates the water from contamination will be designed in more detailed 

design phases.  Colored PPE tanks are naturally UV-resistant but further UV protection in the 

form of a permanent canopy over the tanks will be considered in the future.  Rigid connections 

such as metal piping are detrimental to tanks over time due to expansion and contraction of the 

tanks.  This also should not be a concern as suspended and flexible PVC pipe will connect to the 

tanks. 

3.2.5 Bridging  
A suspended bridge will be used to support the distribution pipe across the two stream crossings.  

The stream width is approximately 30 feet; however the total span of the suspension bridge will 

be 150 feet.  Figure 3.2.11 shows the profile view of the proposed suspension bridge.    This 

extra length will ensure that the supports are clear of the flood plain.  The pipe will be attached to 

a cable running across the stream.  The cable will be anchored on both ends of the bridge. 
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The cable for the bridge will be 5/16ò steel cable.  Using a sag ratio of 0.08, the sag for the cable 

will be 12 ft.  Using a factor of safety of 4, the tension in this cable will be 1698 kg.  This value 

is used to size the anchor for the GI post.  The piping will be painted prior to installation to 

protect it from UV damage.  The pipe will be attached to this cable with a wrapped wire.  The 

wire will be wrapped approximately every 1 foot.  The cable will be anchored at the ends with a 

GI post with an anchor.  The anchor will keep the cable in tension and keep the stress from being 

carried solely by the GI post.  This will allow us to have a smaller footing for the GI post, a 

concern because of the potentially high groundwater table near the river. Figure 3.2.12 shows the 

preliminary design for this anchor.  The anchor will be 42.7 ft
3
 (3.6 ft x 3.6 ft x 3.3 ft) of 

concrete with a total weight of 3519 kg.   

 

 

 
 

Figure 3.2.11:  Profile view of the stream crossing.  

(Note: Number of stirrups and sag is not to scale.) 

 

 
Figure 3.2.12:  Profile view of the anchor for the GI post 
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The materials required for this the briding include PVC pipe, GI posts, 5/16ò cable, wrapping 

wire Portland cement, and aggregate.  All materials are all available in Changinoula at Franklinôs 

Hardware Store or in the community and most are used in other aspects of the project. A rough 

estimate of materials and cost can be found in Table 3.2.8.  The total cost to build the aerial 

crossing is approximately $1,137.  It should be noted that this is a very rough estimate and prices 

need to be confirmed with the local hardware store.  

 

Table 3.2.8: Cost Estimate for Bridging 

Description Unit 

Units Needed 

(Designed) Safety FactorTotal NeededLength Unit Price Total Price

1" PVC (ANSI) Sch. 40Non-potable water service pipe20 ft sections 12 1.2 14 288 4 $57.60

GI Post Support post 20 ft 4 1.2 5 100 $480.00

Concrete In cubic feet cubic feet 174 1.2 209 1.80 $375.24

5/16" Cable Tie to footing in feet 240 1.2 288 0.48 $138.24

Wrapping Wire Wrap pipe in feet 3000 1.2 3600 0.024 $86.40

$1,137.48 
 

4.0 PROJECT OWNERSHIP 

Due to the distance and physical barriers between the five sectors of the community, five 

separate water systems are being built. The constructed facilities will be owned by families who 

contribute to their sectorôs water system both financially and with labor (i.e. building the spring 

boxes and tanks, trenching, laying pipe, installing faucets, etc.) All community members will be 

recruited to aid in the construction of each sectorôs system, but only those families who will 

benefit from the new water system will be expected to pay monthly water fees.  

 

Each sector has an elected water committee to manage and maintain the water system.  This 

water committee will be responsible for collecting water taxes and ensuring proper use and repair 

of the system. 
 

5.0 CONSTRUCTABILITY  

Designing the system to be built with materials available in the area is one of the top design 

priorities.  The final design will be based on simplicity and designed for ease of construction to 

allow for the systems to be built without power tools, electricity, large construction equipment 

and to be built quickly.  In addition, the community members will need to be able to fully 

understand how the system is to be built and maintained.  All aspects of the project will use 

construction techniques which are locally known or easily taught.  This will allow community 

members to assist in construction, thereby reinforcing community ownership of the project; and 

provides for future repairs to potentially be undertaken as community efforts.   

 

Assistance from a local mason who has constructed spring boxes before will be required.  

Decisions made by the mason and the final structure will be approved by the professional 

mentor.  Members of the community will assist in earthwork and construction.  Members of 

community and the EWB travel team have experience mixing and pouring concrete.  
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Members of our team also have previously trenched and buried pipes for rural water projects.  

This previous experience combined with local knowledge of terrain and soil will be adequate in 

the construction of the buried sections of pipes.  The above ground sections will present unique 

challenges which will be planned for but which will require on-site decisions. 

 

6.0 OPERATION AND MAINTENANCE  

Administrative Structure 

Each sector of the community has an elected water committee to help facilitate communication 

between the EWB group and the community and to supervise the construction and maintenance 

of the new facilities.  

 

Financial 

Engineers Without Borders ï Greater Austin will pay for all construction materials which the 

community is not able to provide. Any repairs following implementation will be paid for by 

community members.  

 

Water committee members or sector representatives chosen by this committee will be 

responsible for collecting and recording monthly water fees from families served by the water 

system. Payments will be recorded and the funds will be given to the Water Committee Treasurer 

to pay for future repairs.  

 

If a family is not able or willing to pay the necessary fees, the water committee will convene and 

discuss the proper course of action (i.e. determining some other method of payment, temporarily 

shutting off their water, etc).  

 

Technical Expertise/Education 

Water committee members and sector representatives will receive hands-on instruction regarding 

all system components so that they will be able to diagnose any system malfunction and arrange 

the necessary repairs (incl. purchasing parts and organizing labor).  

 

Instruction will be accomplished through in-the-field demonstrations and workshops. The EWB 

group found this method of instruction to be very effective in spreading technical information 

and also garnering community support for the project, especially when respected members of the 

community were involved. Manuals (in Spanish) will also be provided for committee members 

and sector representatives to explain the proper course of action in the event of system 

malfunction. 

 

7.0 SUSTAINABILITY  

The overall simplicity of the design and its components, combined with the communityôs 

previous use and knowledge of similar systems, will ensure the sustainability of this project. The 

system is low tech, utilizing a gravity fed distribution system supplied from existing spring 

sources.  This type of system is already in use in Sieykin. The community members will 
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participate in building the system, and learn by doing.  On-site training sessions and workshops 

regarding how to maintain the system over time will also be provided. This will include both 

regular maintenance and how to identify potential problems. As new houses are added in the 

community, they will have gained the knowledge and confidence from this experience to be able 

to expand the system as needed. The materials used in the design are all available from within 

the community and local hardware stores. The individual components of the design are 

inexpensive. The cost of replacing a broken pipe or a broken faucet will be reasonably cheap. To 

prepare for such incidents and regular maintenance costs, each family utilizing the water system 

will pay a monthly fee, to be determined and paid to the water committee, for this purpose. 

 

8.0 COMMUNITY AGREEMENT/CONTRACT  

 

The original Spanish version of the community contract with signatures is attached in Appendix 

C.  An English translation is provided below: 

 

Agreed upon by the community of Sieykin, Panama and Engineers Without Border Greater 

Austin area chapter: 

 

Engineers Without Borders proposes to start a potable water project in the Sieykin Arriba sector. 

A representative group from Engineers Without Borders Greater Austin will return to implement 

a potable water system in collaboration with the elected water committee in the Sieykin Arriba 

sector. 

 

In order to finance the project, it is necessary for Engineers Without Borders Greater Austin and 

the Sieykin Arriba sector to agree upon the following responsibilities: 

 

Each family in the Sieykin Arriba sector must agree to the following: 

¶ Participate in the community meetings dealing with the potable water system. 

¶ Participate in the working days by helping to carry materials. 

¶ Participate during the construction days by helping to bury pipe. 

¶ Provide help and labor in order to finish the potable water system. 

Engineers Without Borders Greater Austin agrees to the following: 

¶ Provide an adequate engineering design of the potable water system that is both 

sustainable and meets engineering design criteria. 

¶ Provide materials for the project. 

¶ Supervise and participate in the construction of the system. 

¶ Educate the community on maintenance of the system. 

On signing this document, I accept the terms and agreements of this contract between the 

community of Sieykin, Panama and Engineers Without Borders Greater Austin. 
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9.0 COST ESTIMATE  

Total Implementation Materials Cost 

Pipeline $4,403 

Spring Box $1,631 

Storage Tank $895 

River-crossings $1,137 

Total $8,066 

 

10.0 MENTOR ASSESSMENT 

The project leads and subgroup leads prepared the various sections of this preliminary (30%) design 

document. Information was gathered from previous assessment and implementation reports, first-

hand experience from traveling to Sieykin, as well as from discussions during the weekly Panama 

Project meetings. These weekly meetings have been a forum to discuss and develop the preliminary 

design for the next implementation trip.  

 

Subgroups were formed for piping, storage tank, source, and bridging with all members of the 

Panama technical team contributing to the preliminary design. 

10.1 Professional Mentor /Technical Lead Name (who wrote the 

assessment)  

Tim Ager 

10.2 Professional Mentor/Technical Lead Affirmation  

 

I have been directly involved in the development of this preliminary (30%) design and will continue 

my involvement up to and throughout the implementation trip. 
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Appendix A 

Sequent Peak Method 

 

TimeIndex 
(hour) 

Time of Day 
Qin 

(gph) 
% 

Demand 
Qout (gph) 

Tank Volume 
(gallons) 

Overflow 
(gph) 

0 9:00 PM 132 1.5 38.13 93.87 0 

1 10:00 PM 132 0 0.00 225.87 0 

2 11:00 PM 132 0 0.00 357.87 0 

3 12:00 AM 132 0 0.00 489.87 0 

4 1:00 AM 132 0 0.00 528.35 94 

5 2:00 AM 132 0 0.00 528.35 132 

6 3:00 AM 132 0 0.00 528.35 132 

7 4:00 AM 132 0 0.00 528.35 132 

8 5:00 AM 132 5 127.11 528.35 5 

9 6:00 AM 132 10 254.21 406.13 0 

10 7:00 AM 132 5 127.11 411.03 0 

11 8:00 AM 132 5 127.11 415.92 0 

12 9:00 AM 132 1 25.42 522.50 0 

13 10:00 AM 132 2.5 63.55 528.35 63 

14 11:00 AM 132 15 381.32 279.03 0 

15 12:00 PM 132 10 254.21 156.81 0 

16 1:00 PM 132 5 127.11 161.71 0 

17 2:00 PM 132 2.5 63.55 230.16 0 

18 3:00 PM 132 2.5 63.55 298.60 0 

19 4:00 PM 132 2.5 63.55 367.05 0 

20 5:00 PM 132 2.5 63.55 435.50 0 

21 6:00 PM 132 10 254.21 313.28 0 

22 7:00 PM 132 15 381.32 63.96 0 

23 8:00 PM 132 5 127.11 68.86 0 

24 9:00 PM 132 1.5 38.13 162.73 0 

25 10:00 PM 132 0 0.00 294.73 0 

26 11:00 PM 132 0 0.00 426.73 0 

27 12:00 AM 132 0 0.00 528.35 30 

28 1:00 AM 132 0 0.00 528.35 132 

29 2:00 AM 132 0 0.00 528.35 132 

30 3:00 AM 132 0 0.00 528.35 132 

31 4:00 AM 132 0 0.00 528.35 132 

32 5:00 AM 132 5 127.11 528.35 5 
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TimeIndex 
(hour) 

Time of Day 
Qin 

(gph) 
% 

Demand 
Qout (gph) 

Tank Volume 
(gallons) 

Overflow 
(gph) 

33 6:00 AM 132 10 254.21 406.13 0 

34 7:00 AM 132 5 127.11 411.03 0 

35 8:00 AM 132 5 127.11 415.92 0 

36 9:00 AM 132 1 25.42 522.50 0 

37 10:00 AM 132 2.5 63.55 528.35 63 

38 11:00 AM 132 15 381.32 279.03 0 

39 12:00 PM 132 10 254.21 156.81 0 

40 1:00 PM 132 5 127.11 161.71 0 

41 2:00 PM 132 2.5 63.55 230.16 0 

42 3:00 PM 132 2.5 63.55 298.60 0 

43 4:00 PM 132 2.5 63.55 367.05 0 

44 5:00 PM 132 2.5 63.55 435.50 0 

45 6:00 PM 132 10 254.21 313.28 0 

46 7:00 PM 132 15 381.32 63.96 0 

47 8:00 PM 132 5 127.11 68.86 0 

48 9:00 PM 132 1.5 38.13 162.73 0 

49 10:00 PM 132 0 0.00 294.73 0 

50 11:00 PM 132 0 0.00 426.73 0 

51 12:00 AM 132 0 0.00 528.35 30 

52 1:00 AM 132 0 0.00 528.35 132 

53 2:00 AM 132 0 0.00 528.35 132 

54 3:00 AM 132 0 0.00 528.35 132 

55 4:00 AM 132 0 0.00 528.35 132 

56 5:00 AM 132 5 127.11 528.35 5 

57 6:00 AM 132 10 254.21 406.13 0 

58 7:00 AM 132 5 127.11 411.03 0 

59 8:00 AM 132 5 127.11 415.92 0 

60 9:00 AM 132 1 25.42 522.50 0 

61 10:00 AM 132 2.5 63.55 528.35 63 

62 11:00 AM 132 15 381.32 279.03 0 

63 12:00 PM 132 10 254.21 156.81 0 

64 1:00 PM 132 5 127.11 161.71 0 

65 2:00 PM 132 2.5 63.55 230.16 0 

66 3:00 PM 132 2.5 63.55 298.60 0 

67 4:00 PM 132 2.5 63.55 367.05 0 

68 5:00 PM 132 2.5 63.55 435.50 0 

69 6:00 PM 132 10 254.21 313.28 0 
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TimeIndex 
(hour) 

Time of Day 
Qin 

(gph) 
% 

Demand 
Qout (gph) 

Tank Volume 
(gallons) 

Overflow 
(gph) 

70 7:00 PM 132 15 381.32 63.96 0 

71 8:00 PM 132 5 127.11 68.86 0 

72 9:00 PM 132 1.5 38.13 162.73 0 

73 10:00 PM 132 0 0.00 294.73 0 

74 11:00 PM 132 0 0.00 426.73 0 

75 12:00 AM 132 0 0.00 528.35 30 

76 1:00 AM 132 0 0.00 528.35 132 

77 2:00 AM 132 0 0.00 528.35 132 

78 3:00 AM 132 0 0.00 528.35 132 

79 4:00 AM 132 0 0.00 528.35 132 

80 5:00 AM 132 5 127.11 528.35 5 

81 6:00 AM 132 10 254.21 406.13 0 

82 7:00 AM 132 5 127.11 411.03 0 

83 8:00 AM 132 5 127.11 415.92 0 

84 9:00 AM 132 1 25.42 522.50 0 

85 10:00 AM 132 2.5 63.55 528.35 63 

86 11:00 AM 132 15 381.32 279.03 0 

87 12:00 PM 132 10 254.21 156.81 0 

88 1:00 PM 132 5 127.11 161.71 0 

89 2:00 PM 132 2.5 63.55 230.16 0 

90 3:00 PM 132 2.5 63.55 298.60 0 

91 4:00 PM 132 2.5 63.55 367.05 0 

92 5:00 PM 132 2.5 63.55 435.50 0 

93 6:00 PM 132 10 254.21 313.28 0 

94 7:00 PM 132 15 381.32 63.96 0 

95 8:00 PM 132 5 127.11 68.86 0 

96 9:00 PM 132 1.5 38.13 162.73 0 

97 10:00 PM 132 0 0.00 294.73 0 

98 11:00 PM 132 0 0.00 426.73 0 

99 12:00 AM 132 0 0.00 528.35 30 

100 1:00 AM 132 0 0.00 528.35 132 

101 2:00 AM 132 0 0.00 528.35 132 

102 3:00 AM 132 0 0.00 528.35 132 

103 4:00 AM 132 0 0.00 528.35 132 

104 5:00 AM 132 5 127.11 528.35 5 

105 6:00 AM 132 10 254.21 406.13 0 

106 7:00 AM 132 5 127.11 411.03 0 
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TimeIndex 
(hour) 

Time of Day 
Qin 

(gph) 
% 

Demand 
Qout (gph) 

Tank Volume 
(gallons) 

Overflow 
(gph) 

107 8:00 AM 132 5 127.11 415.92 0 

108 9:00 AM 132 1 25.42 522.50 0 

109 10:00 AM 132 2.5 63.55 528.35 63 

110 11:00 AM 132 15 381.32 279.03 0 

111 12:00 PM 132 10 254.21 156.81 0 

112 1:00 PM 132 5 127.11 161.71 0 

113 2:00 PM 132 2.5 63.55 230.16 0 

114 3:00 PM 132 2.5 63.55 298.60 0 

115 4:00 PM 132 2.5 63.55 367.05 0 

116 5:00 PM 132 2.5 63.55 435.50 0 

117 6:00 PM 132 10 254.21 313.28 0 

118 7:00 PM 132 15 381.32 63.96 0 

119 8:00 PM 132 5 127.11 68.86 0 

120 9:00 PM 132 1.5 38.13 162.73 0 

121 10:00 PM 132 0 0.00 294.73 0 

122 11:00 PM 132 0 0.00 426.73 0 

123 12:00 AM 132 0 0.00 528.35 30 
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Appendix B 
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Appendix C 
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