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Background
In December of 2009, students enrolled in the University of 
South Florida s (USF) International Capstone Design (ICD) 
course traveled to Cochabamba, Bolivia to collect information in 
the surrounding communities involved with storm water 
flooding and wastewater treatment.

Garric Engineering (GE) studied flooding problems in the 
municipality of Colcapirhua, Bolivia within an existing canal 
system. In Bolivia, it was determined that flooding was not 
necessarily a localized problem and a storm system analysis was 
necessary. 

GE developed a study of the Sirpita canal system, starting at the 
northern Colcapirhua border extending to the southern area 
where flooding occurs. However, the two weeks in country was 
not enough time to collect the required data to perform a 
complete study.

GE analyzed the Sirpita canal system, surveyed some of the 
important canals, performed watershed analysis, and calculated 
storm water flows for the watershed directly north of 
Colcapirhua. GE further analyzed 5 key areas of the canal system 
listing known and unknown information. The missing data is to 
be collected by a future group to engineer solutions to the 
flooding issues.
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1. Watershed Analysis

Hydrologic Analysis
•Rational Method used to model flow
•Watershed area determined from published 
data
•Design storm consisted of a 10 year, 4 hour 
storm event 
•Resulting peak runoff flow used for canal 
design

Designs Considered
1. Earthen canal
2. Concrete Canal

Summary of future work
•Analysis of western watersheds combined with flow determined 
by Garric Engineering will determine the total flow in the 
system. 
•Additional surveying of Canals J and Florida
•Analyze use of Ceramil Lagoon 
•Further analysis of “Split”

Conclusion
Garric Engineering produced a report analyzing the Sirpita Canal 
system focusing on the areas of flooding during the rainy season. 
Garric Engineering did not gather sufficient data to complete the 
study to determine the reasons for the flooding. However, the 
report provides a road map of existing conditions, data gathered 
and analyzed, and a list of what needs to be done to complete the 
study and design solutions to the flooding problems.

The Sirpita watershed storm water flows north to south. 200 m
south of the Colcapirhua/Tiquipaya border, the Sirpita Canal splits
into two canals: Canal Florida, to the west and Canal J, to the east.
At this location, called “The Split,” the municipality attempted to 
divide and control the flow by using Gabions to divert the storm 
water to each canal (Florida & J). Based on the municipality’s 
analysis of downstream conditions, Canal J needs to take 40% of 
the total flow, but may currently take 80%.

Design Parameters
•Close proximity of security walls and buildings, roads, walking paths,
street lamp posts and soccer fields
•Location of these structures does not permit the alignment of Carmelo
Watts Canal to be moved
•Elevation constraints present at additional canal feeding into Watts
Canal and at 6th Ring Canal
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2. Split of Canal Sirpita into Canals Florida and J
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To determine the quantity of 
storm water flowing through 
the city in Canal Florida, the 
flows entering Canal Florida 
from the Tiquipaya River and 
the Ramos Maya River must 
be determined. A future study 
of the western watershed is 
required.

3. Joining of Tiquipaya and Ramos Maya Rivers

Garric
Engineering 
analyzed the 
watershed 
feeding the 
Sirpita 
Canal 
system to 
determine a 
maximum 
flow based 
on a 10 year 
storm.

4. Intersection of Canal Florida with Avenue Blanco Galindo

Canal Florida passes under Blanco 
Galindo, the main East/West road 
through Colcapirhua. 
According to residents in the area, 
the road was rehabilitated a few 
years ago. During reconstruction, 
the road  foundation was built 
directly through the top 1.5 feet of 
the canal, reducing the cross section 
by 17%. 

According to the municipality of 
Colcapirhua, addressing flooding at 
this intersection is of high priority. 
They say it floods for two weeks per 
year and impacts or blocks the 
commerce traveling from LaPaz and 
west of Colcapirhua to 
Cochabamba. 

5. Areas of southern Canal Florida and the Ceramil Lagoon

Ceramil

Lagoon

Non-existing   
Canal

Canal 
Florida Canal J

Garric Engineering explored the 
idea of connecting Canal Florida 
to the existing Ceramil Lagoon to 
alleviate some of the flooding in 
the local area. A future study is 
required to determine the 
viability of this alternative as an 
engineering solution to this issue.

Rain data and land parameters were used to 
determine the flow by three different methods:
1. Unit Hydrograph Method: 83 m3/s
2. HEC-HMS Method: 88 m3/s
3. Rational Method: 76 m3/s
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