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Beyond the Circular Economy:
Connecting biosolids to resilience 

and restoration 



The Challenge Ahead: Connecting 
Our Work to Climate Adaptation



Circular Economy: A 

Meaningful Response 

What is the Circular Economy? The concept of a circular 
economy has steadily been gaining traction in recent years, especially 
in the water sector, the idea of which is to reduce the amount of waste 
produced by creating valuable products out of traditional waste 
streams. Ellen Macarthur Foundation: “Completing the picture: How 
the circular economy tackles climate change”

How does Biosolids fulfill the Circular Economy? Water 
resource recovery facilities (WRRFs) can directly contribute to a circular 
economy by producing clean water, nutrients, renewable energy, and 
soil products from wastewater.

The Food-Water-Energy Nexus is a Key to the Circular 
Economy in Cities
These systems are fully integrated in urban centers, and our Water 
Resource Recovery Facilities are at the confluence of carbon, nutrient, 
energy and water flows  



What is There to Recover? 

Water, Nutrients, Energy 

&Carbon



Many Resources and Many 

Viewpoints



Recovering Nutrients and 

Energy

Hermitage Pennsylvania 

authority takes co-digestion to 
the extreme with 

depackaging equipment and 
advanced TPAD digestion and 
land applies the digestate 

whioe producing electricitiy

Lystek produces a liquid 

product that checks all the 
boxes as a farm fertilizer 

source

MWRDG Chicago and 

more that a dozen othe
agencies recover as 
struvite



Striving for Energy Self-

Sufficiency

East Bay MUD – a 

decade of energy self-
sufficiency

MWRDG Chicago grant to pursue net zero 

emissions of its operations, including “insets” of 
carbon capture

World Bank report “Water in Circular 

Economy and Resilience” describes 150% 
energy recovery at Aarhus, Denmark

WRF energy 

research grant 
from DOE



Resource Recovery from 

Thermal Processes

NEW Water (Green Bay WI) 
recovers energy from 
incineration

Metropolitan Environmental 
Services recovers P in 
incinerator ash at 
(Minneapolis, MN)



Resources from New Processes

▶ Innovations in Thermal and Digestion Processes

Bethel, PA

Phoenixville, PA

Vancouver, BC

Linden, NJ
Ephrata, PA Schenectady, NY

San Luis Obispo, 

CA

Redwood City, CA

DC

Orange 

County SD



What is Lost in Thermal 
Processes? Nitrogen and
Carbon Needed by Soils



Biosolids Carbon Supports 

Urban Agriculture

Carbon- And Nitrogen-Rich Products for 
Urban Soils

▶ Tacoma’s Tagro for 21 years

▶ Chicago’s EQ Compost

▶ Encina’s PureGreen

▶ DC Water’s Bloom 



Biosolids Supports Farms and 

Towns

▶ Public Agencies closing the circle

▶ on carbon and nutrients

150 facilities provide consumer products: 

Map of High Quality Biosolids Products Distributed to 
Homeowners and Landscapers in the U.S. 

3 million tons of biosolids fertilize lands:

The National Biosolids Data Project 
recently completed for each state
and for the US tallied the 3 million tons 

of biosolids used on land 



More is Possible with 
Biosolids and Carbon 
Management



Nature-Based Solutions

Biosolids con be an ingredient in 
Nature Based Solutions as part of 
climate adaptation and mitigation 
plans for the global response to 
climate change?

▶ American Carbon Registry for 

soil carbon

▶ Verra Soil Carbon Standard

▶ Carbon Action Reserve Soil 
Enrichment Protocol



Nature-Based Solutions

Pennsylvania-

Based “Restore 
the Earth 

Foundation” 
working with 
ClimeCo on a 

Million Acre 
Project in the 

South.  Could the 
Mid-Atlantic be 
next?

American Green, a mine 

company subsidiary, manages 
biosolids for reclamation with 

restoration of soils for livestock 
production. Potential candidate 
for voluntary offsets?



Biosolids and Carbon 

Sequestration



The Circular Economy: How 

we change the conversation



A New Conversation

▶ Connecting to the Popular Topics on Social Media

▶ Instagram Postings
▶ #climatechange 7,050,000 posts

▶ #urbanfarming 1,635,000 posts

▶ #circulareconomy  1,072,000 posts

▶ #wastewater 103,644 posts

▶ #ecologicalrestoration 28,100 posts

▶ #PFAS 16,561

▶ #biosolids 2,190 posts

▶ #yearofpoo 3 posts



A New Conversation

▶ The new public conversation --
messages of climate adaptation, 
urban gardens and circular 
economy?



A New Conversation

A New Message 
About Biosolids is 

Under Development



Creating the Conversation of 

Biosolids in the Circular 
Economy

Humanity is under huge threats. Climate change is serious, 
inevitable and will totally suck

Climate science is big, too big to grasp for public action, but 
principle of “circular economy” can be grasped

Local solutions are “right-sized,” as they support public action 
and messaging about climate and circular economy

Urban agriculture tops the local list, as it is the most popular 
access to urban resilience and adaptation to climate change

Wastewater agencies are principal local agents, as they are 
the public face of environmental stewardship, distributed 
energy and climate resilience.
Biosolids is core to the local “circular economy,” as it is a 
product useful for mitigating heat islands, managing extreme 
storms and droughts, and for sustaining local food production 
in reciprocal relations with communities

Biosolids exemplifies the circular economy by being a solution 
to climate change.


