
IWA-IDB  INNOVATION CONFERENCE

ON SUSTAINABLE USE OF WATER:

Cities, Industry and Agriculture

COORDINATED BYGUAYAQUIL, ECUADOR 30.9. – 3.10.2019

First Municipal Seawater Desalination Plant in Ecuador:

Challenges & Solutions

Authors: 
Francisco Diaz1, Val S. Frenkel2, Juan Pablo Vicuna2, Camilo Quijano3, Ivan Rivera4, Jose Luis Santos5

Veolia1, GREELEY and HANSEN2, ACSAM3, Interagua4, EMAPAG5

1



IWA-IDB  INNOVATION CONFERENCE

ON SUSTAINABLE USE OF WATER:

Cities, Industry and Agriculture

COORDINATED BYGUAYAQUIL, ECUADOR| 30.9. – 3.10.2019

PRESENTATION OUTLINE

 Introduction: Puna Island location (map, community, shrimp farms), 

current status of water supply (salty water), existing water supply scheme 

 Investigating/testing source water well

 Proposed treatment schematic, PFD / P&IDs 

 Construction process 

 Start-up process: pre-treatment, RO, post-treatment 

 SDI testing 

 Commissioning, test runs 

 Opening Ceremony, water testing 

 Lesson Learned

 Summary 
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Puná Island is an island off the coast of 
southern Ecuador at approximately 80 
degrees west longitude and 3 degrees 
south latitude

• Area: 330 square miles (855 km2)

• Population: 5,000 people

• Major Businesses: Fishing, Shrimp 
Farming
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The only connection with mainland is water
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The potable water from the well carried high salinity with 
TDS ~ 2,000 mg/l prior to the project execution
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Proposed Desalination Plant 
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Construction of Desalination Plant 
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Key Components of Desalination Facility

• Groundwater Well 

• Coagulation and Flocculation Chambers

• Rotary Drum-screens

• Granular Activated Carbon Filters

• Reverse Osmosis

• Disinfection

• Solids Management Equipment

9



IWA-IDB  INNOVATION CONFERENCE

ON SUSTAINABLE USE OF WATER:

Cities, Industry and Agriculture

COORDINATED BYGUAYAQUIL, ECUADOR 30.9. – 3.10.2019

Groundwater Well 
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Coagulation and 
Flocculation Chambers
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Rotary Drum-screens
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Granular Activated Carbon Filters
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Reverse Osmosis, SDI Tests
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Reverse Osmosis
Energy Recovery
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Disinfection
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Solids Management 
Equipment
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Low & High Tides
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Feed Water Chemistry
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Compound Concentration

TDS (mg/l) 43122

Mn (mg/l) 14.74

Ammonia (mg N/l) 7.41

Chlorides (mg/l) 27625

Turbidity (NTU) 8.34
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Feed Water Chemistry

- Manganese
- Ammonia
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Commissioning, Test Run
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Opening Ceremony, Water Testing
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Lessons Learned

• Improve water quality on low income communities 
should come with education about water consumption 
and protection of water sources

• Investigate a better water source could help to obtain a 
better permeate quality and RO recovery

• Better water source improves pre-treatment operation 
and reduce chemical consumption

• In remote installations energy efficiency is important to 
reduce operational costs

• A remote installation requires planning ahead to get 
spare parts and chemicals timely
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SUMMARY

• Seawater desalination plant provided safe potable quality water for 
residents of Puna Island

• As the source water quality may fluctuates, the RO system design needs to 
be flexible to accommodate variations of the source water quality

• The island project has unique aspects and challenges for supply chemicals 
and consumables comparing to the mainland projects. The plant needs to 
be designed and operated with the minimal impact of the supplies from 
the mainland

• Future operators of the plant should be engaged  with the project from the 
design phase practically and from the start of construction to allow 
learning plant operation from the inside
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