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The Central Issue

Though extracting resources from wastewater is not new (fit-for-
purpose water, beneficial use of biosolids, generating energy), there
is a growing interest in recovering specific chemical compounds
from wastewater treatment systems — in particular nutrients.
Extractive nutrient recovery, defined as the production of chemical
nutrient products devoid of significant organic matter, represents a
complementary strategy for managing nutrients during wastewater
treatment. In this option, energy and resources are used to
accumulate and produce a nutrient product that is recyclable

and has a resale value that could potentially help offset operating
costs while reducing nutrient production from raw materials for

agricultural or other uses.

Context and Background

There is a need to document the benefits of this emerging option,
as well as the current technologies and processes to extract
nutrients from wastewater. The researchers performed an extensive
examination of peer reviewed literature regarding extractive
nutrient recovery. Nine commercial technology providers were
also surveyed to supplement the existing peer-reviewed data. A
comprehensive assessment of the chemical nutrient product market
and historical pricing based on U.S. data was also performed. The
information gathered was used to create an electronic interactive
technology matrix so users can see the various technologies
available for extracting nutrients from wastewater systems.

The researchers surveyed and compiled case studies of 20 water
resource recovery facilities (WRRFs) in the U.S. and Canada, at
various stages of implementation of extractive nutrient recovery
technologies in the form of struvite crystallization. The case
studies are organized into three categories according to the stage of
planning for nutrient recovery:

B Currently operating a nutrient recovery system or under
construction.

B Completed a desktop or pilot evaluation of the Tool for
Evaluating Resource Recovery (TERRY).

B No evaluation has been performed.

Findings and Conclusions

The researchers found that lack of knowledge, as well as limited
finances, can limit the implementation of extractive nutrient recovery
at WRRFs. Strategies to navigate three major barriers — technical,
economic, and regulatory — which are associated with implementing
extractive nutrient recovery are provided. It is proposed that
extractive nutrient recovery will likely be most viable if employed
within a three-step framework including accumulation, release,

and extraction steps to bring between 100,000 and 210,000 metric
tonnes of PO /year (as struvite) and up to 220,000 metric tonnes
N/year to the fertilizer market. This suggests that WRRFs can meet
between 2% and 5% of the total PO, demand, between 30% and
100% of the specialty ornamental P,O; fertilizer demand, up to 2%
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of the total N fertilizer demand, and between 30% and 194%

of the specialty and ornamental N fertilizer demand.

It was also found that struvite crystallization and recovery is the
most mature extractive nutrient recovery technology employed to
date. The adoption of extractive nutrient recovery technologies is
typically favorable when the payback periods are less than 10 years
and when implementation of the recovery technology provides

Management and Policy Implications

With WRRFs having to meet stringent nutrient limits, this research
provides information to determine how to best manage nutrients
and whether or not to invest in extractive technologies to recover
nutrients for market value rather than just treating them to meet
effluent limits. The data collected helped in the development and
refinement of the TERRY — Phosphorus.

multiple benefits to the WRRE, such as minimizing nuisance

struvite formation, reducing chemical and energy costs, and

improving sludge dewaterability.
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