Too Much of a Good Thing:
The Problem of Nutrient
Pollution

Nicole Zacharda, Program Manager, Great Lakes Commission
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Nutrients & Water Quality Impacts

Phosphorus Nitrogen
v'Algae (harmful & v'Also contributes to
nuisance) algal bloom

v'Harmful algae may formation & toxicity
produce algal toxins  v'Acute threat to

v'Decomposing algae drinking water (“Blue

depletes oxygen, Baby Syndrome,”
creating hypoxia or methemoglobinemia)

dead zones
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Total Phosphorus Contributions to the Great Lakes
2002 data sources, presented by Robertson et al., 2019; JAWRA

10.8%

11.5%

B Wastewater treatment plants
10.9%
O Urban and open areas
B Forest, wetland, shrub
O Fertilizers (farm)

O Manure

B Agriculture (additional)

O Atmospheric (lake)

PATRICIA BIRKHOLZ INSTITUTE FOR GREAT LAKES-ST. LAWRENCE POLICY



Total Nitrogen Contributions to the Great Lakes

9.2%

23.5%

B Wastewater treatment plants

O Urban and open areas

B Atmospheric (watershed)
O Fertilizers (farm)

O Manure

O Atmospheric (lake)

20.5%
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Total Phosphorus Load, Tonnes/Yr

Total Nitrogen Load, Tonnes/Yr
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Total Phosphorus Contributions to the Great Lakes
2002 data sources, presented by Robertson et al., 2019; JAWRA

10.8%

Significant
reductions have
11.5% occurred through
regulatory efforts
since 2002

Communities
36%

Aqgriculture ’
9 B Wastewater treatment plants

10.9%
O Urban and open areas

l Forest, wetland, shrub
. O Fertilizers (farm
Significant ( )
voluntary efforts O Manure
since 2002, but B Agriculture (additional)

reductions difficult

to measure O Atmospheric (lake)
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Total Phosphorus (ug/L)

Spring 2017 (Lakes Ontario, Erie, Huron, St. Clair,
Michigan and Georgian Bay)

Spring 2016 (Lake Superior)

0.5 2.5 5 10 15 50

Source: Environment and Climate Change Canada, and United States Environmental Protection Agency, 2019.



Maumee River Loads

State of Ohio Nutrient Mass Balance Study April 2018

B HSTS B NPDES BENPS B HSTS B NPDES B NPS

Figure 10 — Proportion of total phosphorus and nitrogen load from different sources for the Maumee watershed,
average of 5-years (wy13-wyl17).
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Fox River Basin

Urban (non-
regulated)
2.9%

Natural Background
1.0%

Urban (regulated
Ms4)
12.0%

Construction Sites
1.3%

General Permits

Municipal 0.4%

WWTFs
15.9%

Figure 19. Sources of baseline TP loading in the LFR Basin

From Wisconsin DNR's TMDL Report
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Saginaw Bay

Percent of Phosphorus Load

\

m Agriculture = Commercial = Forest

Grass/Pasture m High Density Residential = Low Density Residential

Adapted from a 2010 Michigan DEQ study
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RUN-OFF FROM
FIELD/CROPS

RUN-OFF FROM
LIVESTOCK

r

Graphic courtesy of Heidelberg University
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“For over forty years, the Great
Lakes Water Quality Agreement
has served as a|guidepost|for the
binational management of the
Great Lakes and as a model of
international cooperation for the
protection of water quality in
other large lakes of the world.”

From www.binational.net

The agreement, between the U.S. and Canada, is overseen by
a Great Lakes Executive Committee
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http://www.binational.net/

The 2012 GLWQA & Annex 4

Interim Substance Objectives
for Total Phosphorus Concentration
in Open Waters (ug/l)

(as represented by Spring means)

Lake Superior 5
Lake Huron 5
Lake Michigan 7
Lake Erie (western basin) 15
Lake Erie (central basin) 10
Lake Erie (eastern basin) 10
Lake Ontario 10

Interim Phosphorus
Load Targets
(Metric Tonnes Total P Per Year)

Lake Superior 3400

New target established in 2016
for western & central basins:

6000 MT (aka the 40% reduction

Saginaw Bay 440
| Lake Erie 11000 |
Lake Ontario 7000
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State & Provincial Leadership

 Permit limits for point sources

* Non-traditional “point sources” (concentrated
animal feeding operations & storm water)

 Environmental certification programs for farms
* Restrictions on fertilizer use and application
 Support for green or natural infrastructure

« Water quality standards for nutrients

* Funding for research initiatives

 Grant programs for nonpoint source control

* |dentification of high-quality (or at risk)
waterbodies

« Water Quality Trading
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Two overused (yet valid) sayings...
and one opinion

v"What gets measured, gets managed
v'Don't let the perfect be the enemy of the good

v"None of this is going to be easy, but it is
necessary
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Letter found
on Ohio Sea
Grant's blog,
3/2/19

Dr. Seuss

7301 Encelia Drive
La Jolla, California 92037

January 27, 1986

Dear Claudia Melear and Margie Pless:

You must think me terribly rude for not
answering your very pleasant letter of
December 6. The fault, however, 1is not
mine. It just arrived this morning,
having been somewhat circuitously
forwarded from New York via pony express.

Although I will be unable to accept your
kind invitation to come to Cleveland, I
do agree with you that my 1971 statement
in the Lorax about the condition of Lake
Erie needs a bit of revision. I should
no longer be saying bad things about a
body of water that is now, due to great
civic and scientific effort, the happy
home of smiling fish.

I can assure you the process of purifying
my text will commence immediately.
Unfortunately, the purification of texts,
like that of lakes, cannot be accomplished
over night. The objectionable line will be
removed from future editions. But it could
possibly take more than a year before the
existing stock of books has moved out of the
book stores.

In the meantime, thank you for your letter
and for all the great Loraxian work you

have been doing.
@Y. S@\)SJ

Thecodor S. Geisel

Ohio State
University

Graduate
Students




A “great civic and scientific effort”
(that “cannot be accomplished
overnight”)...

Birkholz Fellows’ Path to an
Action Agenda for Nutrients
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The Institute Agenda

1. Introductory Web Meetings:
v September 20
v" October 4

2. Briefing Book delivery
v" Week of October 7
v Also available as a pdf.

3. Weekend Retreat in Detroit

v' Friday afternoon tour of the
Great Lakes Water Authority
Water Resource Recovery Facility

v" Evening session to understand
different perspectives on nutrient
control

v' Saturday morning farm tour
v Action Agenda creation
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