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Resource to recovery

Nutrient recovery and the evolution of utilities of the future

Fhilhp Abrary

utrient pollution is one of the
greatest challenges facing
communities today. The LS.
Erwiranmental Protection
Agency {EPA) estimates that more than
15,000 bodies of water have nutrient
impairments, including highly used
recreational areas such as Chesapeake Bay
and Lake Erie. Responsible for towc algae
blooms, an excess of nutrients n waterways
can create conditions that destroy aquatic
life and severely limit recreational engoyment,
accounting for milkons of dollars in lost
toursm revenue, As a result, as part of the
Clean Water Act, EPA is implementing more
siringent regulations in an effort to battle
rutrient polluton, and municipalities are
facing greater challenges in meating thess
rewly enforced limits.
While compliance historically has been a

significant drver of innovation, there now is

also & strong interest withn the water sector
to advance sustainability and corporate
responsibility. In fact, many wastewater
freatment plants now define themsehes as
walter resource recovery faciives (WRRFs),
where water, enengy, and nutrients are
recovered and recycled for beneficial reuse,

Raising the bar for nutrient
recovery

When phosphorus limts were first
imposad, wastewater facilities commonly
et regulatory hmits by removing
phosphorus wsing chemicals. The facilities
precipitated nutrsents with iron or alumnwm
salts and removed the preciptate via
biosolids. This was an expensive process
that generated excess biosolids and
reguired the purchase of metals salts and
the disposal of the metal phosphate gludge,

Enhanced biological phosphorus removal
(EBPR) emerged as an altermnative across
Marth America and Eurepe in the 1800s —
EBPR has been available
since the 18608 bul wasn't
widely used, Unlke chemical
phosphorus removal, EBEPR
is considerad a low-cost,
emvironmantally friendly
solution that relies on spacial
bacteria = phosphata
accumulating organiams
{PACKS] = to remove
phasphorus, lssues arss,
hawewver, during anasrobic
digestion, where PADs
release phosphorus and
other autrients, The: released
phosphorus can react
with ammonia released n
digestera and magnesium
to torm a acale, struvite.
Struwite can cause severs
buildup in pipes, procass
equipment, and digesters. To
prevent this buildup, facilities
again needed 1o resort
to chemical phosphorus
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removal using metal salts, essantially turning
ihe phosphorus back into a solid waste to be
disposad of.

In the 20:00s, today's prevailing
technology emerged: Controlled
crysiallization of phosphorus into a
gramular hil_;]hdl.I pure high-value fartilizer.
Ressarchers at the University of British
Columbia understood that struvite had
potential to be a valuable ferilizer when
they developed the technology te extract
ihe dissolved phosphorus, ammenia, and
magnesium. The technology carefully forms
and grows crystals having the punty and
gize charactensfics that would allow it 1o be
blended and used as a commercial fertifizer,
The technology was commercialized
under the name Ostara Mutrent Recovery
Technologies when the company was formed
in 2005, In 2007, Ostara's tachnology had
been scabed up by a factor of 100, from
laboratory to commercial scake. Again,

2 years later, Clean Water Services in
Portland, Ore., launched the first commercial
installation of the technology. Today, 12
facilites operate commaercially worldwide,
with more coming anline this year.

In May, the world's largest nutriant
recovery facility launched in partnership with
the Matropolitan \Water Reclamation District
of Greater Chicago at the Sticknay Water
Reclamation Plant in Cicero, Il The facility
has the production capacity of up 1o 30
tens/d of high-value fertilizer, sold as Crystal
Green,

Indicative of progress

The implementation af this technology
at the Stickney facility ia an example of how
progressive technology and leadership can
transform a wastewaler treatment plant
into & waler resource recovery facility. This
facility represents a significant shift i the
wastewater sector to standardize recovery
for rewse and reflects the evolution nutnant
recovery has undergone.

Although market adoption was

dependent on saveral crbcal factors, inihial
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successas can be attributed to strategic

partnerships with progressive utilitiss. This

model has several elements that contribute

1o its success:

B treating chents as long-term partners,

W rurning extenaive pilot tests prior to
installation,

B gathering realtime commercial data fo
illustrate technical benefits,

B continuing to provide continual
operational support once a facility is
running, and

M providing a guaranteed buyer for the
product.

The goal always should be to provide
affordable business models 1o make new
technology adoption financially attractive, as
wall as to quicken the payback to utilities.

Turning wastes into reusable
products

Beyond the challenges of scaling-up
a technology and ensuring that it meets
the treatment objactives required by a
wastewater treatment utility, there is an
element of alignment that is critical to
building a strong partnership that gives both

parties a true win—win.

In designing the business model for
nutrient recovery = and unkike enargy and
waler resource recovery — it bacanse apparant
that wastewater ulilties wane neither propery
equipped nor particularly interested in being
in the commercaal fertilizer business. To
address this issue and achieve optimal and
consistent value for the product, Ostara
established a drision focused exclusively on
the development and maintenance of a rmarket
for the produced fertiizer. By consalidatng
production volumes and ensuring consstent
quaity, a branded product could be created.
S0, as part of every system sale, custome s
are provided with a long-term otf-take for all
of the produced fedilizer that, in tum, provides
economic certainty and abgns both parties'
inferests toward achieving madmum nutnsnt
recovery.

The technology provider benefits directly
from the continued successiul operation of
a facility while the wastewater utility similarly
gains from operating the system in an
optimal manner. Through this alignment both
parties have a vested interest in mantaining
& strong and cooperative parinership,

Innawation adopton can be challenging
in the risk-avarss water sector, However,
racovery for reuse has shown benafits in
enhanced operational efficiency, reliably
meeting complianos targets, reducing
operational costs (from maintenance
and chemicals), and creafing valee from
nutrients that would otherwise be loat,
Those wha have taken the perceived risk
to date can attest 1o nutrent recovery
as a win—win both economically and
anvironmentally.

Today, watar utifities represent more
than “treatment facifities” They are energy
providers and resource recoOvery conters,
They carry significant pressures to innovate
while: also ensuring safe, resilient systems
that protact both public health and the
environment.

Az WRRFs continue to face increasinghy
rigorous phosphorus imits, nutrient recovery
stands as an example as to what's possible
in reshaping the wtility landscapa.
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