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New Metric for BSAP Nutrient
Abatement Targets — with Focus
on Phosphorus (P)

Antti Iho, Natural Resources Institute Finland (Luke); Shared Waters project
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Eutrophication is a shared problem
We could share solutions, too
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Lake Erie, Total P loading 1967-2013 — We’re doing great! Conference.
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Fig. 1. Total phosphorus loads ( MTA) to Lake Erie by source type (1967-2013). Mo source type attribution dat are available prior to 1974,
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Lake Erie, it's re-eutrophying — We're doing miserably!
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Location Years SRP PP
kgha'yr!' —
Sandusky 1974 to 1984 0.298 1.39
1985 to 2002 0.129 (-57%) 1.17 (-16%)
2003 t0 2014 0.456 (+253%) 1.53 (+30%)
Raisin 198210 1984 0.132 0.56
1985 t0 2002 0.066 (—50%) 0.39(-31%)
2003 t0 2014 0.128 (+94%) 0.39 (0%)
Maumee 1974 to 1984 0.342 1.47
1985 t0 2002 0.168 (-51%) 1.05 (—29%)
2003 t0 2014 0.363 (+116%) 1.18 (+12%)




What has happened? No-till & Conservation Tillage up
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P-balances have been plummeting
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Why? Gradual Enrichment of P in Top Soll
when Undistrubed.
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Striking Balance Between two Evils Conference

\
Ploughing
increases PP —
Vertical
stratification

increases DRP
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DRP is (much) More Potent than PP

Plot Twist
Promoting

Algae Growth
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Example: Measure ALPHA (a) on One Hectare of Agricultural Land. ~ e
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Doing ALPHA Costs 10€.
Unit Abatemen Costs: 10€/0.2kg(TP) = 50 €/kg(TP)

Ty HELCOM
Stakeholder
Conference

Alternative
measure in
agriculture

100€/kg

3
st

Alternative

measures in

large point
sources

200€/kg @
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Define Abatement Cost for
Eutrophying P. How bioavailable is
) ')
Alternative
measures in
large point
sources
200€/kg @
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With PP-DRP Trade-offs Revising the Metric is a Game-Changer ronference
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What Gets Measured Gets Done! Mimic CO2-equivalents

TP=PP+DRP

—)

EP=BPP+DRP

Where
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B=Long-term bioavailability of PP
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Cannot determine the right 3!! Conference
Uncertainty! Morphology! Source area solls! Time!

GWP of methane and Nitrous oxide Time horizon

as indicated by IPCC rapports 20 100 500
Carbon dioxide 1 1 1
Methane (1990) 63 21 9
Methane (1995) 56 21 6.5
Methane (2001) 62 23 7
Methane (2007) 72 25 7.6
Methane (2013) 84-86 28-34

Nitrous oxide (1990) 270 290 190
Nitrous oxide (1995) 280 310 170
Nitrous oxide (2001) 275 296 156
Nitrous oxide (2007) 289 298 153
Nitrous oxide (2013) 264-268 265-298




Introduce in BSAP? 1. The Lake Erie way (revised plan 2019) ¥ HELCOM
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TABLE 1: Binational Phosphorus Load Reduction Targets Conference
LAKE ECOSYSTEM WESTERN BASIN CENTRAL BASIN
OBJECTIVE OF LAKE ERIE OF LAKE ERIE

Minimize the extent of hypoxic
zones associated with excessive
phosphorus loading, particularly
in Lake Erie’s central basin.

Maintain algal species consistent
with healthy aquatic ecosystems
in the Nearshore.

Maintain cyanobacteria biomass
at levels that do not produce
concentrations of toxins

that pose a threat to human

or ecosystem health.

40 percent reduction from 2008 levels in total phosphorus entering
the western and central basins of Lake Erie to achieve an annual
load of 6000 Metric Tons to the central basin. This amounts to a
reduction from Canada and the United States of 212 Metric Tons
and 3,316 Metric Tons, respectively.

ion i ' SRP Ioads fjom
the following tributaries where localized algae is a profsle

40 percent reduction in spring (March — July) TP and

Thames River — Canada Sandusky River — United States
Maumee River — United States Huron River, Ohio - United States
River Raisin — United States

Portage River — United States

Toussaint Creek — United States

Leamington Tributaries — Canada

Not Applicable

This equates to a target spring
0 Metr TP and @
186 Metric Tons SRP.




ntroduce in BSAP? 2. The Chesapeake Bay Way (STAC
proposal 2020
nttps:.//www.chesapeake.org/stac/publications/workshop-
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https://www.chesapeake.org/stac/publications/workshop-publications/

Introduce in BSAP? 3. The Baby Step Way o HELCOM
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A measure that
Increases DRP load




Not possible! o HELCOM
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We cannot measure all agricultural DRP/PP sources! Conference




Choice Between Keeping the Certainly Wrong Metric and £ stakehotder

Conference
Starting to Develop an Unbiased One
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