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How can Constructed Wetlands be used in the Bacalar region?

Constructed wetlands are an engineering solution

designed to mitigate wastewater pollution such as

sewage, greywater, stormwater runoff, and other

water pollutants.

Wetlands provide a contained area where wastewater

can be processed by microorganisms and the natural

uptake by wetland vegetation primarily through the

roots.



Proposed Bacalar Wetland Treatment Sequence 

1. Current Bacalar 
Treatment Facility

2. Constructed Wetland
Horizontal Wetland

3. Constructed Wetland
Vertical Wetland

4. Constructed Wetland
Floating Plant Islands

Primary Solids

Secondary Fluid
Suspended Solids



Primary Solids
Manufactured

Fertilizer

Agriculture 
Fertilizer

Application

Primary Solids
1. Current Bacalar 
Treatment Facility



Lake Michigan

Milwaukee Metropolitan Sewerage District 

45,000 metric tons of Milorganite Fertilizer produced in 2020



The Milwaukee Metropolitan Sewerage District (MMSD)

creates Milorganite as a byproduct.

Environmental goals:

❑ maintain the health of our waterways, environment, and citizens by 

returning clean water to Lake Michigan;

❑ divert material from landfills; 

❑ find the most cost-effective methods to do both.

Since 1926, for example, more than 4.5 billion Kg of waste has been 

diverted from landfills. Why throw away such a great product?



Primary Solids

Proposed Bacalar Wetland Treatment Sequence 

1. Current Bacalar 
Treatment Facility

3. Constructed Wetland
Vertical Wetland

4. Constructed Wetland
Floating Plant Islands

Secondary Fluid
Suspended Solids

2. Constructed Wetland
Horizontal Wetland
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2. Constructed Wetland
Horizontal Wetland 

High Substrate Contact Area

Liner

Inlet

OutletSmall Gravel
Root Network

Wet Well

Wetland Plants

https://commons.wikimedia.org/w/index.php?curid=42267269


Primary Solids

Proposed Bacalar Wetland Treatment Sequence 

1. Current Bacalar 
Treatment Facility

3. Constructed Wetland
Vertical Wetland

4. Constructed Wetland
Floating Plant Islands

Secondary Fluid
Suspended Solids

2. Constructed Wetland
Horizontal Wetland
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High Substrate Contact Area Aeration

3. Constructed Wetland
Vertical Wetland

Outlet
Drain Pipe

Inlet

Air

Gravel

Liner

Wetland Plants

https://commons.wikimedia.org/w/index.php?curid=42267269


Preliminary Bacalar Wetland Treatment Sequence 

1. Current Bacalar 
Treatment Facility

2. Constructed Wetland
Horizontal Wetland 

3. Vertical Wetland

4. Constructed Wetland
Floating Plant Islands

Primary Solids

Secondary Fluid
Suspended Solids



By Tilley, E., Ulrich, L., Lüthi, C., Reymond, Ph., Zurbrügg, C. - Compendium of Sanitation Systems and Technologies 
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4. Constructed Wetland
Floating Plant Islands 

Nutrient Polishing
Final Uptake

Inlet

OutletRoot Network
Liner

Wetland Plants

Wet WellFloating Mat

https://commons.wikimedia.org/w/index.php?curid=42267269


https://www.rbg.vic.gov.au/visit-melbourne/attractions/plant-collections/lake-system-wetlands (modified by  Kaster)

Nutrient Uptake

Floating Island

4. Constructed Wetland
Floating Plant Islands 

Floating Mat

https://www.rbg.vic.gov.au/visit-melbourne/attractions/plant-collections/lake-system-wetlands


Secondary Fluid
Suspended Solids

Primary Solids
Manufactured

Fertilizer

Agricultural 
Fertilizer

Application

Primary Solids

Constructed Wetland
Water Effluent

Current Bacalar
Treatment Facility

Injection Crop Irrigation??



There is a large literature on the use of 
constructed wetlands for wastewater 
treatment.



The average E. coli removal rates were … 96.6–98.9% 
for pilot-scale systems.

The systems in Akumal Mexico are a classic example of a 
technological solution to an environmental problem 
caused by human development that has outpaced the 
designed capacity for wastewater treatment.

Akumal Mexico



Horizontal SSF CWs are a suitable technology for 
treating swine wastewater under the local 
conditions of Yucatán. 

…after 48 hr, total coliform and fecal coliform 
reductions of 80-91% were noted.



Balance

Mucho Gracias


