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In August 2019, the Maumee Bay
Brewing Co. of Toledo, Ohio, released
a speciality beer. It commemorated
the 2014 contamination of the city's
drinking water after a toxic algae
bloom appeared in western Lake Erie.

The brewers called the beer Creature
from the Alegae Bloom. A swampy-
looking double India pale ale with
alcohol-by-volume at 7.2 per cent, it
received mixed reviews on beer appre-
ciation websites.

However, the Ohio Environmental
Council strongly endorsed the beve-
rage. The council received part ofthe
proceeds from the sale ofthe specialty
beer and used Creature to boost awa-
reness about Lake Erie's condition.

Nobody died in the crisis, which
left half a million people without clean
drinking water for nearly three days.
But 110 people reported related ill-
nesses, the U.S. Centers for Disease
Control and Prevention indicates.

A2019 report from the Ohio De-
partment of Higher Education detailed
54 algae bloom-related projects with
total budgets of more than $7 million.
Researchers' projects included the use
oftracking buoys and satellites, and
new methods of livestock manure
management.

Last year, the Ontario government
invested $1.8 million to support en-
vironmental research in on-farm so-
lutions to protect the province's natu-
ral resources, Ernie Hardeman says

in a statementto Better Farming.He's
the minister of agriculture, food and
rural affairs.

The provincial government has an-
nounced commitments to spend up to
$2.5 million in 2020 for work in the
Lake Erie-Lake St. C1air region and
expects to announce additional fun-
ding soon, Hardeman says.

"Our government is committed to
helping protect what matters most,
such as water quality in the Lake Erie
watershed," he says. He points to land
stewardship efforts by farmers and jo-
int federal-provincial projects in wes-
tern Lake Erie.

Basic science linked phosphorus
and algae to the 25,700-square-
kilometre lake's widely reported death
in the 1960s.

Phosphorus accumulation in the
lake followed generations of buildup
of industrial and urban effluent as

well as runofffrom intensely farmed
lands.

Phosphorus is a naturally occurring
element. Farmers apply livestock ma-

nure and commercial fertilizers to pro-
vide this essential nutrient for crop
production. But when concentrated
in water bodies, phosphorus can foster
toxic algae growth and deplete life-
giving dissolved oxygen.

Remedial efforts that began in earn-
est 50 years ago concentrated on in-
dustrial and municipal sources. But
the re-emergence lately of hazards in
western Lake Erie has focused govern-
ment and scientific attention on the
agricultural industry.

ln2016, U.S. and Canadian govern-
ments aimed to reduce the phosphor-
us levels that entered the lake by 40
per cent before 2025. Ofrcials used
2008 levels as the reference for the
target.

By 2018, Lake Erie's annual phos-
phorus load was close to the 11,000-

tonne target.
However, the amount of dissolved,

reactive phosphorus in the lake has
increased, says a report written by
Dr, ]effReutter, a retired Ohio State
University biologist. Total phospho-
rus includes particulate attached to
soil which is 25 per cent bioavail-
able whereas dissolved phosphorus is
100 per cent bioavailable.

Continued on page 26

--L
v(}
\

I



tl,ATER OUATIIY

FARM FAMILY PROTECTS THE ENVIRONMENT

The Mendrek family introduced new
measures in their farm operation
over the past 10 years to manage
erosion and related nutrient runoff
problems in several ways.

"This (work) is part of being a

good steward and a responsible far-
mer," Ted Mendrek says. He grows
onions and carrots with his wife Joy-
ce and their son, Nick, on 100 acres
of "muck"soil on the narrow, west
banks of the Holland River.

The Mendreks received a2019
award from the Lake Simcoe Region
Conservation Authority for land man-
agement improvements. One such
project was a naturalized 25-foot
(7.5-metre) buffer strip that stabilizes
a 1,500-foot (450-metre) section of
fragile riverbank.

At the time of Better Farming's lale
winter visit, the farm office over-
looked a 50-acre field covered in win-
ter residue from cover-crop barley.

The family use barley for early sea-

son shelter of vegetable seedlings
and to protect the soil against wind
erosion.

Two years ago, the Mendreks also
added a de-dirting system to their

carrot harvest equipment to retain
soil once trucked routinely to near-
by packing plants.

The family conduct soil testing
annually and monitor crop devel-
opment with tissue samples. The
Mendreks use this data to finely tune
their nutrient-management plans
and apply their fertilizer with GPS

guidance.
Ted figures these targeted fertil-

izer applications have saved the fam-
ily between 15 and 20 per cent of
production costs.

Drainage tile renovations include
water storage to allow the family to
better monitor and manage water
flow.

These nutrient management strat-
egies benefit adjacent water quality
by retaining nutrients, including
phosphorus, within the farm's soil,
Ted says. Keeping nutrients out of
adjacent waterways also helps con-
serve soil.

"ln the last 20 or 30 years, we've
lost through erosion at least 15 to
20 feet (4.6 to 6.1 metres) of land to
the Holland Riveri he says."We must
control that erosion of our landi'
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Ted Mendrek, a farmer in the Holland Marsh, stands with his carrot-
harvesting machine that has de-dirting features.
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Continued from page 23
Dr. Wanhong Yang and his grad-

uate students at the University of Guel-
ph's Watershed Evaluation Group have
conducted many studies examining
the agricultural practices, public poli-
cies and social dimensions of non-
point pollution in Ontario.

The most effective solutions account
for variations in landscape and require
"a generational effort," Yang tells Bef-
ter Farming.

"We have 200 watersheds in Lake
Erie. Some of them ... you can do
everything, and it doesn't matter. You
only achieve 10 per cent improvement
(in environmental conditions). Some
watersheds can achieve 80 per cent,"
Yang says. "It's like everybody's diffe-
rent; the landscape is also different."

Late in the summer of 2019, Keith
Reid, a Guelph-based soil scientist, and
colleagues at Agriculture and Agri-
Food Canada began publishing a series

of research papers documenting phos-
phorus in Canadian agricultural soils.
Researchers at Waterloo, McMaster,
Ryerson and Windsor universities have
also investigated Lake Erie-related

subjects.
"We're trying to understand" the

changing problem ofsurplus phos-
phorus, Reid says.

"If we can't understand, we can't
give good advice to policy managers.
I'm always conscious if we give advice,
it has to be something that's actually
practical to implement."

The current 11,000-tonne target
for total phosphorus in Lake Erie
sounds like a lot, but it's a relatively
small amount when broken down into
the contributions from individual fi-
elds. Typical loss rates for fertilizer
likely represent less than a dollar an
acre, says Reid. Some proposed tech-
nical solutions come at a much high-
er cost, he adds.

A group of Ohio State University
researchers has studied the ins and
outs of a tax on phosphorus. Members
of the International ioint Commission
have considered the potential ofphos-
phorus licencing regulations. This U.S.-
Canada commission oversees common
issues across the Great Lakes border.

"The lake is telling us that we need
to do more," says Matthew Child, a

physical scientist in the Windsc
fice of the International Ioint Cr

mission. 'Although there are so
good things happening, ... the I

still expressing significant distr,
and sources from agricultural Ii
scapes are contributing to that i

The problems are manageabl
will require customized solutionr
says. The fix will take "many litl
hammers, but it's the right ham
in the right place," he adds.

"We need to look at each fiek
say, OK, ... where are the opporl
ties where we can most effective
duce losses" ofphosphorus? Br
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During the algae bloom, government officials posted signs warning people to avoid the water.

TO LEARN ABOUTA NEW

CLEANING VEGETABLE WASH



WINS IN SOME OF ONTARIO'S WATERSHEDS
The bad news about Lake Simcoe is

that phosphorus loads rose, reports
the Lake Simcoe Region Conservation
Authority's most recent analysis. But
the LSRCA's researchers also discov-
ered some good news.

Dissolved oxygen, which is an im-
portant marker for improved water
quality, also increased over three ye-
ars, although conservation officials
aren't yet entirely sure why.

The report, released in January,
covers the three years which ended
in the spring of 2017.

More than 30 years of work with
agricultural landowners in the 3,400-
square-kilometre Lake Simcoe water-
shed has reduced erosion and related
phosphorus runoff from farmland,
says Mike Walters. He's the chief ad-
ministrative officer at the LSRCA.

A soil scientist by training, Walters
joined the LSRCA 35 years ago. His
fi rst assignment included stewardship
assistance for landowners.

Co-operation with farmers has

worked well and accounts for three-
quarters of the LSRCAT stewardship
work. Projects include introducing
(or, in some cases, upgrading) buf-
fers, erosion control, manure stora-
ge, wash-water discharge and tile
outlet control structures.

Between 2014 and 2018, with the
LSRCAT su pport, farmers i ntrod uced
cover crops on about 5,928 acres of
the watershed. These efforts reduced
phosphorus loading by an estimated
933 kilograms over the four years,
Walters says.

The Holland River, which drains
into Lake Simcoe, experienced an 8
per cent decrease in phosphorus
concentration.

Even so, phosphorus continues to
accumulate across the lake's 722-
square-kilometre area. Farm sources
still contribute, as do urban areas
booming with development along
the Highway 400-404 corridor be-
tween Vaughan and Barrie. As a result,
the Newmarket-based conservation
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One of the municipal blind inlets
at the Woodstock demonstration

site drains about 50 acres in
an alfalfa field.
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authority has adopted what Walters
says are Ontariot strictest stormwater
management policies. They have "zero
discharge" limits for new construction.

He links the puzzling findings in
the most recent phosphorus load re-
port to'thanges in the weather pat-
tern, changes in seasonalityi he says.

The report for Lake Simcoe calcu-
lated 131 tonnes for2017.Thatfigu-
re is almost double the previous year's
73-tonne load, which fell from 87 ton-
nes in 2015.

The 2017 data most likely reflects
the changing nature and timing of
preci pitation, Walters says.

"We're getting these freeze-thaw
cycles in January and Decemberi'he
says. "Because the water's flowing
over frozen ground, there's no place
for it to infiltrate. ... Anything that's
on the surface is getting washed"
into the watershed.

As for improvements in dissolved
oxygen, Walters has some hypothe-
ses. Researchers will examine the in-
creasing role of filter-feeding invas-
ive mussels which can cycle Lake
Simcoe's water volume within about
four days. These mussels may re-
move phosphorus and might explain
improvements in dissolved oxygen.

I nterest in environmental projects
in the Lake Simcoe watershed ex-
tends beyond the region. For exam-
ple, in 2018, the Florida-based Ever-
glades Foundation used the Holland
River as a test site for phosphorus-
removal technology companies which
were competing for a USS10-million
international prize. This summer, five
teams will participate in the final pha-
se of testing in the Everglades.

The OFA commission ed a 2017 re-
view of phosphorus remediation ef-
forts. The researchers found hundreds
of projects, some of which began as

early as 1960. Project participants in-
cluded Canadian and Ontario govern-
ment agencies, consulting engine-
ers, university researchers and con-
servation authorities.

Charles Lalonde, a Guelph-based
agricultural engineer, managed a fe-
derally funded project of the Holland
Marsh Growers' Association. The four-
year project, which ended in2016,

evaluated a variety of agricultural,
wastewater treatment systems.

More recently, Lalonde began
working as the project coordinator
of theThames River Phosphorus Re-
duction Collaborative (TRPRC). The
OFA and the Chicago-based Great
Lakes and St. Lawrence Cities lnitia-
tive are jointly administering the col-
laborative. TRPRC funders include
the Canadian and Ontario govern-
ments as well as other stakeholders
who provided in-kind contributions.

ln five locations within theThames
watershed, Lalonde and his collabo-
rators have begun a five-year test of
techniques that intercept and treat
farm drainage water. The Thames rises
from wetlands in Perth County and
flows 273 kilometres southwest
through London. The river enters
the Great Lakes system at Lighthouse
Cove on Lake St. Clair.

The demonstration includes two
patented treatment methods, one by
Waterloo Biofilter Systems lnc. of
Waterloo and the other by Muddy
RiverTechnologies of Delta, B.C. Both
methods use electrical current with
settling and filtration materials at
municipal drain sites near Chatham
a nd London, respectively.

On a row crop farm in Oxford
County, TRPRC collaborators are test-
ing slag-filled cartridges inserted in
field drainage pipes. Bluewater Pipe
lnc. and McCutcheon Farm Drainage
Ltd. installed the system.

At another Oxford County farm,
TRPRC representatives installed Silt
Sock Environmental filter tubes in
Hickenbottom d ra inage structures.

Finally, researchers are testing Fil-
trexx NutriLoxx absorbent material
installed in concrete chambers at the
edge of a drainage system on a

Chatham-Kent row crop and hog
farm.

Lalonde supports "a multi-barrier
approach" to phosphorus manage-
ment. lt begins with careful control
of fertilizer applications, tillage and
cropping activity to avoid waste. The
approach also must include edge-of-
field controls such as those systems
mentioned in theTRPRC study.

To date, farmers'mitigation work
has concentrated on methods that
prevent phosphorus from leaving
their fields.

Planned TRPRC experiments will
fill knowledge gaps about"what hap-
pens when that phosphorus has al-
ready left the land and is in the wat-
er system," Mark Reusser says.

He is a Waterloo County poultry
producer and an OFA vice-president.
He also co-chairs the TRPRC project
with Randy Hope, a former Chatham-
Kent mayor.

"This is not rocket sciencei'Reus-
ser says. "The trick is to do (this as-

sessment) at a field scale, and eco-
nomically in southwestern Ontario."

Treatment methods "will all be cos'

tedi'he says. "The whole point is ... tc
see if we can do it cheap enough so

a farmer can say,'This makes sense
for mel

"ltt our intent in agriculture ... to
see if we can do this (work) volunta-
rily in an economically efficient way
without having provincial legislatior
come down on us."
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ln June, industry stakeholders toured a Thames River Phosphorus
Red uction Col !a borative demonstration project.

.', !- '- i


