
Virtuous Sustainable and 

Financial Water Cycle

Sergio Arturo Constante Castro

A Zero Emission Technology Proposal



1. Paradigm Change
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HUMAN GENERATION OF 

WASTEWATER HAS EXCEDED 

EARTH’S NATURAL CAPACITY

SHOULD BE OUR HUMAN 

PRIORITARY TO RESTORE ITS 

NATURAL CONDITION



2. Proposal of Wastewater Purification
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Consists in the purification of any kind and flow of wastewater into potable water at 

very low operating costs using only low power renewable energy with 95% 

efficiency and not any volatile neither solid contaminating emissions.

Financial Catalization is got through water service fees, Carbon Bonds sale, 

recycling and processing solid waste into concrete or construction products.



3. Virtuous Financial-Sustainable Circle

● Project Agreement
● Startup Invest 7%
● Engineering Design
● 6 – 12 months

● 200lps Plant Construction
● 30% Investment
● 20% Purification Capacity
● 12 – 18 months

● 20% Plant Operation
● CERs Acreditation
● Carbon Bonds Sale 

● 400lps Plant Construction
● 15% Investment
● 17% Auto Financing
● 18 – 24 months

● 400lps Plant Construction
● 30% Auto Financing
● 18 – 24 months
● Waste Recycle Invest

● 100% Plant Operation
● CERs Acreditation
● Carbon Bonds Sale

● 60% Plant Operation
● CERs Acreditation
● Carbon Bonds Sale

New Plant Invest
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4. Wastewater Purification Process
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5. Purification and Treatment AOP Plants

Chiapas State 1,100 m3/día Mexico State 100 m3/día Mexico City 100 m3/día

O&G Refinery WWTP Offices 75 m3/díaFabric Plant 5,400 m3/día

Note: with permision of expartner FI-EGC
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6. Performance Comparison
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7. Municipality Investment Comparison (1 lps)

INVESTMENT  CONCEPT
(USDls)

WASTEWATER 
TREATMENT PLANT

WW PURIFICATION 
PLANT

Plant Construction Investment $       25,000 $       80,000

Annual Operating Costs
(realistic water standard costs)

~ $     100,000 ~ $       40,000

Investment after Second year ~ $     225,000 ~ $     160,000

Cost of each m³ treated $   3.17 $   1.27

Average Estimated Unitary Prices for 1 m3/sec Plant Capacity
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8. Impact on Key Targets
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WASTEWATER PURIFICATION

BLUE CARBON

Seawater mitigation while

reducing wastewater pure

into natural water bodies

as well reduction of

plastics and improve

of seawater quality

SUSTAINABLE

CITIES

Water auto sufficiency,

reduction of GHG,

healthier environment,

more and green jobs,

space optimization

SUSTAINABLE

AGRICULTURE FOR

FOR SMALLHOLDER

cheaper and healthier

irrigation water,

better food yields,

5% WWP donation

SUSTAINABLE

ENERGY ACCESS

solution to thirsty energy,

power demand reduction

for water and wastewater

treatment



9. Lab Criteria Matching
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ACTIONABILITY

Entities: governments at all levels, UN agencies,

communities, industry, investors.

Implementation Pathway: see virtuous F-S circle

Implementation Challenges: authority corruption

none appropriate legal project agreements

INNOVATION

Address Financial Barriers: 50% less direct

Investment required than conventional techs

Financial Efficiency: Carbon Bonds auto-financing

Very low operating costs,

short to medium term BEP amortization

CATALYTIC POTENTIAL

Private Finance Mobilization: very attractive for

private sector, minimum technical risks

Scalable / Replicable: ful financially scalable;

physical, management and operatively replicable

Sustainable Benefits: full achievement of SDG6,

more Water Jobs, Zero Emission technology

FINANCIAL SUSTAINABILITY

Out of Public Financial Strategy: highly profitable

for private sector like industrial and commercial

Market Viability: mostly for high water consumption

industry, but also for contaminating ones

Challenges & Mitigation: water authority barriers,

water and environment standards mandatory



10. Base Wastewater Model for 1 lps WWTP
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➢This simulation is based on Technical Note No 

116 on iadb.org about CDM methodology for 

WWTP CER projects.

➢publications.iadb.org/handle/11319/5506

➢Because the simulation software is constrained 

to limited equations, both were simplified.

➢Water Source starts with 32,000 m3 as WWPS 

model, but WWTP one ends empty after one year.

➢Daily costs (cost-d) are investment + power costs 

– CER bonds.



11. 1 lps Model · Wastewater CDM Project
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✔The model simulates unitary plant 1 liter per sec, 

so 432 people, 0.2 m3/d, each m3 price US$0.50

✔GHG reduction is full due is supplied with 100% 

supplied with renewable energy like PV.

✔Byproduct are mineralized sands to be sold for 

concrete production or construction products.

✔Another savings are not considered like reduction 

of well pumping, N2O emissions, industrial WW’s.



12. Project Schedule for 2nd Stage
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13. Required Team for 2nd Stage
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Project

Manager

Electrical Sr

Engineer

Electrical Jr

Engineer

Civil Sr

Engineer

Civil Jr

Engineer

Process Sr

Engineer

Process Jr

Engineer

Costs Sr

Engineer

Systems Jr

Engineer

Mechanical Sr

Engineer

Mechanical Jr

Engineer

This third staff level will depend of available financing resources



14. Comparison between WWTP vs WWPP

WWPS  DIFERENCES:
 Non Rotating Equipment
 Not Blowing System – none Bio-solids
 Non Bio-solids – Less CO

2
e

 ⅓ to 1/5 of required space
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15. Conventional WWTP & Disadvantages

Atotonilco’s 23 m3/seg WWTP 2014

Treated Byproducts disposal area after 3 years 

operation at 40% capacity.

Bio Digesters burn 

methane,also CO
2
 

producers

De/Nitrification 

generators 

emiters of N
2
O

Coagulators 

generate 

methane, and

Sand Removers 

are CO
2
 emissions

It generates Pestilent Odors (VOC) reaching 

10 km around and being infection focus

Actually PTAR 

just operates at 

40% of its full 

capacity (2018)
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16. Conceptual WWPS Plant

Conceptual Wastewater Purification Plant for 1 m³/s; 25,000 m².
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Ingeniería en Proyectos Sustentables

Zero Emission Technologies 

Wastewater Purification System

Ing. Arturo Constante

arturo.k01@gmail.com

https://sites.google.com/view/inprosu-ze/inicio 

+52 55 3155-9654
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