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Eutrophication and different forms of P

Total P =
Soluble P + Particulate P (PP)

Soluble P =
Soluble Reactive P (SRP)
Solube Unreactive P

SRP fully available to algae
PP partly available, even in the long run
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Agriculture, conservation measures and different
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SRP-PP trade-off, impact on efficiency of
conservation measures? Example.

Consider a parcel (one hectare) with initial P loading:
PP 2kg
« SRP 0.5kg

A measure, say permanent vegetative cover:
 Costs 5%/ha

 Reduces PP by 1kg

* Increases SRP by 0.3kg

TP reduction 0.7kg; Abatement cost 7 $/kg
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SRP-PP trade-off, impact on efficiency of
conservation measures? Example.

Bioavailability of PP 100% 90% 80% 70% 60% 50% 40%

Abatement in terms of Eutrophying P (EP) N/ 06 05 04 03 02 01 <
Abatement cost (S/kg EP) 7 8 10 13 17 25 50 -2 INF

30-0%

Abatement cost per unit of EP
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Efficiency and bioaval

ab

ity of PP, illustration

Nonpoint TP

Animal facility

Nonpoint TP

Receiving water

Urban area WWTP ) Point SRP
Total P loading izz .— Nonpoint, agriculture (65%)
158 kg. 0 |

Distribution:

SRP

O

. Point, urban (35%) Lu ke
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Abatement measures and their costs

Three measures:

1) " No-till” Permanent vegetative cover (currently all ploughing)

2) "Manure” Hauling manure beyond economic threshold distance
3) "WWTP” Further investments in point source abatemet

WWTP abatement costs ($/kg)

Costs:

1) "No-till” 1$/ha o
2) "Manure” 20$/ha
3) "WWTP” Lumpy investment & unit costs:

Effects: Initial Nonpoint Loading (kg/parcel)
1) ”No-till” Reduce PP 30%,
Incerase SRP by 0.5kg/ha |
2) "Manure” Reduce SRP 30%,
no effect on PP %
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How to cut down eutrophying P loading by 15%
with the least costs?

Depends on the bioavailability of PP.

20

25 o

15 +

10 o

Cost-effective combination and PP bioavailability
Literature seems *
—to-stggestwere >
somewhere here: m

10

Bioavailability
100%, current
(implicit)
assumption:
TP=PP+SRP
No-till
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Mimic CO,-equivalents of GHGs? P fractions
summed up as phosphate equivalents?

Upper level targets the most important
TMDL / BSAP units cascade to all levels of government
Challenge: GHGs global whereas phosphorus fractions’ eutrophying potential

depends on, e.q.
Source area soils

Morphology, ecological status of the receiving water body
But: best uncertain guess beats the certainly wrong one.
Unambiguity of CO, conversion?

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 o
Nitrous oxide (2007) 289 298 153 Lu ke
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Apollo 13 and water protection
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Thank you!
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