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TMC Mission Statement

“With a combined focus of ethical responsibility
and cross-cultural comprehension, TMC strives
to be a leader in the efforts to expand access of
clean water.”
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Chichica Culture

Indigenous People

Rural Community

Water Shortage
Community Involvement






Presenter
Presentation Notes
Sam


Project Scope

Purpose: Find a feasible way to repair the
aqueduct and water intake structure as well
as ensure that the water is properly treated.

Intake structure sediment
Pipeline pressure
Water source contamination




Existing Water System

Existing VWater System

Village of

Chichica Dam and Water Intake
Structure

Currently not working

Spring BoxI Spring Box 2




Project Focus

NOICCRERLE
\n > =

© 2011 Google
© 2011 Europa Technplogies”
4731t Image © 2011 DigitalGlobe
| | | Image © 2011 TerraMetrics

Imagery Date: 12/18/2005 @} | 2005 | 8722'2691" N 81°30'46 65" W elev 1770 ft Eyealt 28701 )




Data Collection: Pipeline

 Abney Level Survey

 GPS survey



Data Collection: Intake Structure

a g

e Dimensions
e Flow of River
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Data Collection: Water Quality
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3M Petrifilm Test




ToTtaL Dam
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In developing our final design for the new intake structure, we researched different designs that are used in similar situations.  Above are two examples that we based our designs on.  The figure on the left is a traditional intake with a settling basin.  The wingwalls in the tank increase the length of flow and increases settling time.  This we found helpful as it enables you to reduce the overall size of the intake structure.  The figure on the right shows a dam and intake box.  This is also a traditional intake except that the opening is perpendicular to the flow of water.  This reduces the chances of debris clogging the opening during times of high flow in the river.


Project Develg

g,

Elevation Profile

— 452 ft Max Elevation
Drop

— 81 ft Net Elevation
Difference

Pressure Profile

— 172 psi Max

— 7.2 psi at End

— Within 4” Sch. 40 limits
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From the abney level survey data we were able to plot an elevation profile of the pipeline. This you can see in the top figure.  The river intake is on the left side of the graph and the water tanks are located at the far right end. From this we found that although there was a large drop in the total elevation, the final elevation difference between the the source and tank was only 81 ft.  Also along the pipeline there are multiple peaks that do not have air relief valves.  From this data we were able to plug all of this data into EPANET and simulate the pressures in the system. This can be seen in the bottom figure.  From this, the max pressure we calculated was 172 psi.  From this we found that 4” Schedule 40 PVC pipes were adequate as they have a maximum operating pressure of 220 psi.  We as we suspected, we had very little pressure at the end of the line.  This meant that we could not use the pressure break tanks as we had earlier hoped to reduce the pressure in the high points.


GPS and EPANET Model

Pipeline

4” line: Within pressure
limits, High flowrate

2” line: Just within pressure
limits
Y2 flowrate

Broken 4”
Pipeline

4” Pipeline
Schedule 40 Pipe
Flowrate: 95.2 gpm

2” Pipeline
Schedule 40 Pipe
Flowrate: 23.7 gpm

Pressure

67.00
100.00
133.00
166.00
psi
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As mentioned before, we put together an EPANET model of the entire system. From this we could simulate pressures flow rates and total storage.  On the right side you can see a pressure schimatic of the system. The yellow and red sections represent the highest pressure regions.  Using the GPS data we were able to put together a simulation of the water line that is currently working and supplying the village with water.  From this we found that the pressures in the pipeline reached 308 psi which is very close to the maximum operating pressure of 2” schedule 40 PVC piping.  Because of this we were able to verify that the pipes in Panama can withstand the pressures that they are rated for. 


Project Developt il

e Coliform and E. Coli counts
e Research chlorination systems and sand filtration

Table 1: 3M Petrifilm Test Count
Results

Sample
H Location Coliform Count E. Coli Count
CFU CFU

Upstream Broken River Intake 130 2

Upstream Broken River Intake 250

Upstream Broken River Intake 170

At Functioning Spring Box 10

At Functioning Spring Box 9

Peace Corps Water Tap 49

Peace Corps Water Tap 64

N |IN | v | W IN |-

Peace Corps Water Bucket
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Another aspect we looked at was water quality.  From the table you can see the results 1ml water tests of the coliforma and ecoli tests.   We  found that the water upstream of the broken intake structure had 10-20 times the amount of coliform than the spring boxes that are currently being used.  The river source also had significant amounts of E-coli. These results showed that it would be very important to closely monitor the chlorination of the water.


P

16.5'x8.5’ settling tank
Three wing walls

Perpendicular intake
JJIWEY

Weir and intake spillway
equal elevations

Cleanout valves



Final Recommendation: Pipeline

Replace 7550 ft pipeline
4” schedule 40

Bury pipeline
Add 18 air relief valves

Add water hammer
arrestor near the tank




Final Recommendation: Water
Quality

e Chlorine tablet test kit
e Sand filters
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In order to ensure that the water from the river is safe to drink when it reaches the community the water committee, will be asked to buy a chlorine test kit and monitor the residual chlorine levels for 90 days. Instructions for adjusting the chlorine levels have been included in the final report. This is done by increasing or decreasing the amount of chlorine tablets in the inline chlorinator seen in the picture on right. Also the sand filters located near the tank, as seen in the picture at right  will be connected to the waterline this will reduce the amount of fine particles entering the system.


Construction Schedule

iDesign Chichica Aqueduct
Project Schedule

Task Name Duration January [February
11 [ 1/29
Pipeline Replacement 28.5 days) L
Pipe Delivery 5 days | SSS———
Identify Damaged Sections 2 days =3
Pipe Layout 12 days|
Cement Pipe loints 2 days
Dig Ditches 5 days
Valves 23.5 days
Intake Structure 13 days|
Build Earth Dam and trench river 1 day|
Excavate Intake Structure Site 1 day|
Form Foundation 1 day|
Seive gravel and sand from river bed 2 days
Place and tie rebar 0.5 days
Place Concrete for floor 1 day|
Concrete cure 1 day|
Strip Forms 0.25 days|
Form exterior and wingwalls 2 days
Place and tie rebar 1 day|
Place PVC pipes 0.25 days|
Deliver cement and lumber to top of 1 day|
walley
Carry cement and lumber to site 1 day|
Mix and place concrete 2 days
Concrete Cure 1 day|
Strip forms 1 day|
Chlorine Monitering 95 days
Order chlorination kit 1 day|
Take water samples 90 days|

Task NSNS Project Summary L Inactive Mil @ Manual Summary Rollup e—— Deadline

External Tasks B Inactive Summary ——— 7 Manual Summary PEm—=) Progress
* External Milestone & Manual Task BRSNS Start-only C

Summary PE——§  Inactive Task [ ) Duration-only Finish-only d

Project: Project_Schedule.mpp Split T
Date: Sun 12/4/11 Milestone

. . DRAFT
TMC Engineering Consultants 11/7/2011

iDesign 2011 1
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Component

Intake Structure
Water Quality
Pipeline

Labor- estimated at $1,313, but will be donated

Total Cost

Total Cost + 15% contingency for unexpected costs




- ‘("@"W'
Cost for Intake Structure
Unit Price Cost for Pipeline

($)

Quantity

Cement (42.5 Unit

75 $8 Quantity price (§)

/ bag Replacement Pipes 170 $16.08

(schedule 40) units / pipe

$55 Pipe Transportation 1 S44
/ day from Tole' to Chichica day / day

Rebar 3/8"(#3)
(30ft)

$5.30 Joint Fittings / coupling 10 S1

/ coupling
Socket T 18 S9

12 S10 sockets / socket

Cap $18 sS4
rods / rod
caps / cap

4.667 S0 Screen 5 .
ydA3 (river) screens /screen
6.5 0 Cable 140 0.25
yd”3 (river) ft per foot

4' by 8' welded wi
Board (per foot) 700 $0.30 mesyh weeea e 2 15

/ rod

Rebar 1/2"(#4)

pannels

board feet | /board ft Gate Valves 1

Total Cost for Intake
Structure Total Cost for Pipeline




Water Treatment

Cost for Water Quality Improvement

_ Unit -
Quantity _ Cost
Price (S)

Chlorine tablets determined by SO SO
test kit (MINSA)
Chlorine test kit 1 S40 S40
/ kit

Total Cost for Water Quality
Improvement




Conclusion

« Send Data to Peace Corps Volunteers |
and Chichica Water :

. ¥
Committee _

1



Acknowledgments

Peace Corps Volunteers: Jessica Rudder, Chris Kingsley

Chichica Water Committee

ISD Advisors: David Watkins Ph.D., Michael Drewyor PE, PS

Other Acknowledgments: Brian Barkdoll P.E, PS, Martin Auer Ph.D.


Presenter
Presentation Notes
Sam


References

ASTM D 1785-06. ASTM International. Standard Specification For Poly (Vinyl Chloride)
(PVC) Plastic Pipe, Schedule 40, 80, and 120 . West Conshohocken, PA:, 2006. Print

3M Food Safety. 3M Petrifilm E. Coli/ Coliform Count Plate. 2008. Print.

Jordan, Thomas D. A Handbook of Gravity-Flow Water Systems. Warwickshire:
Intermediate Technology Publications, 1980. Print.

WHO (2004). Guidelines for drinking-water quality, 3rd ed., World Health Organization,
Geneva.


Presenter
Presentation Notes
Sam


/ ENCINEERING CONSULTANTS



	 CHICHICA AQUADUCT SYSTEM
	Outline 
	TMC Mission Statement
	Chichica
	Chichica Culture
	Water Committee
	 Project Scope
	Existing Water System
	Project Focus
	Data Collection: Pipeline
	Data Collection: Intake Structure
	Data Collection: Water Quality
	Project Development:� Intake Structure
	Project Development: Pipeline
	Project Development: Pipeline
	Project Development: Water Quality
	Final Recommendation: Intake Structure
	Final Recommendation: Pipeline
	Final Recommendation: Water Quality
	Construction Schedule
	Cost  Estimate
	Slide Number 22
	Water Treatment
	Conclusion
	Acknowledgments
	References
	Questions?

