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Economic Analysis

Water Conveyance and Distribution System 
Las Mesitas, Nicaragua
Reagan Rucker, Abigail Ayers, Bryce Florence, and Bryanna Lawrence

Constraints
● Limited access to technology, electricity, and supplies within the community 

(nearest electrical poles are 800 meters away (~0.5 mile))
● Limited resources to perform maintenance on system
● Limited financial assets

Introduction
The purpose of this project was to design a water conveyance and distribution 
system for Las Mesitas, Nicaragua from a source over one mile away and an 
elevation change in excess of 100 meters from the village to provide continual 
access to potable water. For ease of design and documentation, the project was 
divided into five major categories: Pump System, Disinfection and Filtration 
System, Water Storage, Water Distribution System, and Energy Supply. The 
HydroWorks Engineering Co. Team, in coordination with Just4Water and 
AVODEC, performed an in-depth literature review, water testing and analysis, 
onsite visit, and analysis of potential project solutions in order to determine a 
final design recommendation. 

Design Objectives 
● Design must have minimal power requirements or self-sufficient 
● Design must deliver daily water needs to a minimum of 47 family households
● Design must last at least 10 years
● Design must be cost efficient (< $20,000)
● Design must meet the current usage requirement of the community 

Final Design Recommendations
Disinfection and Filtration Systems
● Onsite water testing Concerns

○ Bacteria - positive
● CTI8 Chlorinator Disinfection Unit - Inlet of Tank

○ 1 mg/L chlorine dosage - 167 g/week
● 2 Inch Y Disc Filter Filtration Unit - Outlet of Tank

○ precautionary 

Water Distribution System
● Branched Network Layout
● Approximately 2,396 m PVC piping 
● SDR-17 50 mm used to move water from well to storage tank
● ~166 units (6m/unit)
● Gravity Fed

System Components Capital Cost Annual  Operation Cost

Pump System $2,300.00-3,400.00 NA

Storage Tank $5,000.00 - $6,000.00 NA

Disinfection and Filtration 684.43 $162.38

Distribution System TBD NA

Energy Source $18,468.00 NA

Total TBD TBD

Pump System
● Submersible Franklin 4” V Series Pump - 20 GPM
● Franklin 4” Submersible Motor - 5 hp
● Motor control box

Water Storage
● 11,060 L 2.85 m x 2.85 m x 2.35 m Rectangular Reinforced Concrete Tank

○ Estimated to serve the 10 year, 281 person, expected future population with a 
1.5 safety factor

● Overflow concrete slab 1.5 m wide by 1.25 m long
● 0.6 m x 0.6 m metal hatch to allow access to the interior storage tank place 

approximately 0.5 m away from each side edge of tank

Energy Supply
● SunPower E-Series Commercial Solar Panels (E20-435-COM)

○ Nine 435 watt panels for 4000 watt supply
● Panels will reside no more than 120m from the pumps location

○ Shorter distance is preferred, as energy loss increases with distance
○ Vegetation clearing will be required to ensure a short distance from the pump

due to the well’s surrounding vegetation
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Project Summary
The water conveyance and distribution system that is recommended to be implemented 
in the village of Las Mesitas, Nicaragua was designed to satisfy the needs of the current 
population, require low maintenance, and last a minimum of 10 years . The design 
consists of a solar powered system that will utilize a submersible pump to transport the 
water from the existing well to the designed rectangular reinforced concrete tank. Based 
on the water testing results, a disinfection unit will be utilized as the water enters the 
tank and the water will be filtered upon exiting the tank to account for any suspended 
solid materials. Finally, the water will be gravity fed through a branched distribution 
network to serve approximately 47 existing dwellings and can potentially service up to a 
10-year, 281 person future population as needed. Although the design exceeds the 
desired budget, due to the project's location, diverse terrain and size requirements 
needed, this design was deemed to be the most viable option by the project team.


