Swedish Environmental
Quality Criteria

Nutrients in Lakes and Watercourses

Lars Sonesten
Swedish University of Agricultural Sciences



S

SLU

Present criteria

* Only for Phosphorus concentrations (Total P)

— P Is the main regulatory element for primary production

— Classification on 3 years sampling

» Nitrogen standards are under developement

— Total nitrogen and DIN/TP ratio
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History

= SEPA — General Guidelines 1990

— Only total N and total P concentrations

= SEPA - Environmental Quality Criteria 1999

— Total N and P concentrations and area-specific losses

— Deviation from reference values

= SEPA/SWAM — Environmental Quality Criteria 2008

— Only total P concentrations compared to references (EQR)
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Phosphorus criteria

= Reference values based on “unpolluted waters”

= P content highly influenced by humic matter

= Site-specific references:

— Water colour (humic substances)

— Altitude (weathering)

— Ca+Mg (weathering, watercourses only)
— Lake mean depth (retention)

— (Alkalinity removed due to low impact)

Correction for watercourses with > 10% Arable land

Soil type, P in subsoil, and soll inclination
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Site-specific references

(based on reference objects <10% arable land, no obvious point sources etc.)

= | akes

— Log(Ref-P) = 1.63 + 0.25°l0gABS - 0.14<Altitude — 0.20-Mean depth
— Log(Ref-P) = 1.56 + 0.30°logABS -0.15-Altitude

= \\Natercourses

— Log(Ref-P) = 1.53 + 0.24«CaMg + 0.30¢l0gABS — 0.012¢(Altitude)°->
— Log(Ref-P) = 1.38 + 0.24¢logABS — 0.014¢(Altitude)?>

0.3-0.5
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Boundaries and verification

= “Expert judgement” notable deviation from undisturbed
conditions at about 2 « reference value

= | akes

— Boundaries verified with phytoplankton and chlorophyll (old criteria)

= \\Natercourses

— No verification due to low correlation between P and production

0.3-0.5
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Challenges

= About 10% of the surface is water

= More than 300 000 lakes

= More than 100 000 lakes > 0.04 km?

= More than 4 000 lakes > 1km?

= More than ? km of watercourses

= Oblong country in North — South direction
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Relationship to other elements
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Classification according to Chlorophyll a
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Relationship
to other
elements

Total P and Macrophytes
(lakes only)

Alopecurus aequalis
Calliergonella cuspidata
_Callitriche hamulata
Callitriche hermaphroditica
Callitriche palustris
Ceratophyllum demersum
Chara aspera

Chara contraria

Chara delicatula

Chara glomerata

Chara hispida

Chara setosa

Chara tomentosa
Crassula aquatica
Drepanocladus fluitans
Drepanocladus trichofyllus
Elatine hydropiper

Elatine triandra
Eleocharis acicularis
Elodea canadensis
Fontinalis antipyretica
H:%osz vulgaris

Hottonia palustris
Hydrochar morsus-ranae
Iscetes echinospora
Isoetes lacustris

Juncus bulbosus

Lemna minor

~ Lemna trisulca
Limosella aquatica
Littorella uniflora

~ Lobelia dortmanna
Myriophyllum alterniflorum
Myriophyllum spicatum
Myriophylium verticillatum
Nitella opaca

Nuphar lutea

Nuphar pumilum
Nymphaea alba coll.
Oenanthe aquatica

Indikatorvarde
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Relationship to other elements

Total P vs. IPS (Benthic diatoms)
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Suggested new Nitrogen criteria !
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= Total nitrogen, and DIN/TP (N limitation) =270 3 %

1.26 - 1.65

= Highly influenced by organic matter —
B :62-560
= Site-specific references:
— TOC (organic matter)
— Nitrogen deposition "\ 1? é'
Correction for watercourses with > 10% Arable land j*" v

Soil type, percolation

0.3-05
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Future

» Biological Quality Elements are under revision

— b5 year research project Waters (http://www.waters.gu.se/english/)

= New Hydromorphological Quality Criteria

= At the present, no organised revision on Physico-
chemical Elements

— Need to develop estimates of uncertainty in classifications

— In future, area-specific losses might be used again


http://www.waters.gu.se/english/
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