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Country Agricultural
Total N leaching (kg N/ha) \ export
- | (in billions)

United States 118.3 $

Netherlands 79%
Germany 70.8 %

France 68 $
Brazil 55.4 $

Oenema et al., 2007




Nutrients
1986: Dutch Manure Law
1991: European Nitrate Directive
2000: Water Framework Directive
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Plant protection products
2000: LOTV (and WFD)
2004: Law on sustainable
plant protection
2009: EU directives on PPP’s
2013: 2nd law on sustainable
plant protection
PPP Admission procedures (NL/EU)
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Precipitation: 500-1100 mm/y
Evaporation: 200-800 mm/y
Winter net precipitation +70 mm/month

Summer net precipitation -20 mm/month
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C: Major soil types D: Water Boards

Loess

Land use

* 50% non-agricultural land use

25% dairy farming (grass+maize)

20% arable land (potato, grains,
sugar beets, vegetables)

5% horticulture
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Monitoring network

Nutrients
Nutrient Monitoring Network for Agriculture Specific Headwaters (Dutch: MNLSO)

Goal:

Monitoring based assessment of the water quality in agricultural headwaters:
« Compliance with water quality targets for nutrients

« Trends in nutrient concentrations

Characteristics:
« 173 existing monitoring locations in agriculture
specific headwaters, operated by Water Authorities
« 99 trend locations with time series longer than 10 years
« 12 measurements of N-tot and P-tot each year
« First assessments in 2012, update in 2015
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Abstract Large nutrient losses to groundwater and sur=
face waters are a major drawback of the highly producs
tive agriculiural sector in The Netherlands, The resulting
high nutrient concentrations in water resources threaten
their ecological, indusirial, and recreational functions,
To mitigate eutrophication problems, legislation on nu=
trient application in agriculnire was enforced in 1986 in
The Netherlands. The objective of this study was to

agricultural headwaters. Trend analysis for these loca=
tions showed a fast reduction of nuirient concentrations
after the enforcement of the manure legislation (median
slopes of —0.55 mg/l per decade for total nitrogen (M=
tot) and =0.020 mg/l per decade for total phosphorus (P-
tot)). Stll, up to 76 % of the selected locations cumently
do not comply with either the environmentzl quality
standards (FQSs) for nittogen (Natot) of phosphorus
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Nutrient pollution in Dutch streams is falling,
but further reductions needed

(2014). Water quality status fields.
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Nutrient pollution in The Netherlands is falling as a result of national and EU
policies, new research has shown. However, many waters still routinely fail to meet

standards. The study, which focused on the headwaters of
use of pollution, showed
that up to 76% of these did not meet water quality standards

g effects on aquatic wildlife, with biodiversity
dropping sharply in the face of toxic algal blooms and low levels of dissolved oxygen, Much
of this pollution Is the result of agricultural fertilisers, with large amounts leaching from

The Netherlands Is particularly affected by this issue, as large parts of the country are
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Monitoring network

Plant Protection Products
National Monitoring Network for Plant Protection Products in Agriculture and Horticulture

Goal:

Monitoring based assessment of:

 the relation between PPP use in agriculture and non-compliance in surface water
 the realisation of the reduction in non-compliance (target is 90% in 2023)

Monitoring results will feed back into the PPP admission procedures

Characteristics:

« 98 monitoring locations operated by Water Authorities
 locations represent individual crop types

* 6-12 measurements per year

« Top-24 problem PPP’s + crop type specific PPP’s

« Startup in 2015
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Compliance testing: Is there any problem with nutrient concentrations in
agriculture dominated headwaters?

Approach:
Testing on yearly summer average concentrations
Region specific water quality targets (set by Water Authorities)

@ 0OCOoOOQ@®e®

[ | Water Authorities

Water Authorities
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N-tot compliance
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Trend analysis: Are nutrient concentrations in agricultural dominated
headwaters decreasing?

Approach:
 Time series > 10 years

« First trends for each location, then up-scaling by aggregation

« 3 robust, non-parametric analytical methods (Seasonal Mann Kendall trend
test, Theil-Sen slope estimator, LOWESS trendlines)

Ntot - FR_24

(GROOTE WIELEN restaurant)

Resultaat trendtest: Neerwaarts significant(p=0)
Trendhelling = -1.3 mg/l per decennium
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Ptot - FR_24

(GROOTE WIELEN, restaurant)

Resultaat trendtest: Neerwaarts significant(p=0)
Trendhelling = -0.069 ma/l per decennium
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Aggregated trends NL: Seasonal Mann Kendall trend test

N- totaal

Upward (p<0.05) 3
Downward (p<0.05) 82
No significant trend (p>0.05) 14
P-totaal

Upward (p<0.05) 12
Downward (p<0.05) 24
No significant trend (p>0.05) 33
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Selection of results

Aggregated trends NL: Sen’s slope estimator

Median trend Lower/ upper 93% confidence i
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Aggregated trends NL: LOWESS trendline
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Relative slopes

Legend
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Preview trend results PPP: Imidacloprid
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Conclusions

* Nutrient concentrations are reducing, but more action is
needed

« Complience testing based on summer average
concentrations underestimates the agricultural impact on
ecosystem health of downstream water bodies

« A water quality status assessment cannot be based on 1
monitoring year (weather induced variabllity)

« Complience testing results for individual locations are
partly coincidental
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Adsorbent Salt tracer
reservoir reservoir

“
Direction of water flow through sampler

Length: 7.5 cm
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Fokke and Sukke have a source oriented research approach...

We're assessing nutrient
emissions from agriculture...

What's her
loss rate?

More info: Rozemeijer et al., 2014. Water quality status and trends in agriculture dominated headwaters.
Environmental Monitoring and Assessment 186, 8981-8995.

More info: Joachim.Rozemeijer@deltares.nl
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