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National Foreword

I.S. EN 16870:2017 is the adopted Irish version of the European Document EN 16870:2017, Water quality -
Guidance standard on determining the degree of modification of lake hydromorphology

This document does not purport to include all the necessary provisions of a contract. Users are responsible
for its correct application.

Compliance with this document does not of itself confer immunity from legal obligations.

In line with international standards practice the decimal point is shown as a comma (,) throughout this
document.




This is a free page sample. Access the full version online.

This page is intentionally left blank



This is a free palqessarEnRje. Access the full version online.

16870:2017

EUROPEAN STANDARD EN 16870
NORME EUROPEENNE

EUROPAISCHE NORM February 2017

ICS 07.060; 13.060.45

English Version

Water quality - Guidance standard on determining the
degree of modification of lake hydromorphology

Qualité de I'eau - Guide pour la détermination des Wasserbeschaffenheit - Anleitung zur Bestimmung der
conditions hydromorphologiques des lacs hydromorphologischen Eigenschaften von Seen

This European Standard was approved by CEN on 4 December 2016.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 16870:2017 E
worldwide for CEN national Members.



This is a free palge samﬂe. Access the full version online.
.S. EN 16870:2017

EN 16870:2017 (E)

Contents Page
EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 4
00 00T L0 U 0 o 5
1 Y 6 0 6
2 NOrmative referenCes. .. —————————————————————— 6
3 Terms and definitions ... —————————————— 6
4 o0 10 [0 0 10
5 Determining the hydromorphological modifications of 1akes .........coonnnnmsssisisssssssscsssssesenss 10
5.1 b o ar U= o) 10
Table 1 — Features to be assessed when determining the hydromorphological

MOdifications Of JaKeS.....oin s —————————————— 11
5.2 Procedure fOr SCOTINE ... s s s s n 11
Table 2 — Conversion table. ... ————————— 12
6 Interpreting and reporting hydromorphological modifications..........c.cccounmmnnnssssssssnsnsnns 12
6.1 MOAifiCAtiON SCOTES ..o AR e 12

Table 3 — Options, applications and procedures for reporting hydromorphological

MOAIfiCALION SCOTES .vrcrciissirnsssss s s 13
6.2 Assigning classifiCation tErMS ... ——————————————————— 13
Table 4 — Classification terms for 5 classes (Score band A) .....ccccnsssn——— 14
Table 5 — Classification terms for 3 classes (Score band B) ... 14
Annex A (normative) Characterization of lake modification based on hydromorphological

T LD 15
Table A.1 — Characterization of lake modification based on hydromorphological features ........ 16
Annex B (normative) Alterations to mean annual water level range..........cococvnnnmnnnnisssssssssssenens 29
Table B.1 — Alterations to mean annual water level range ........cccn————— 29
Annex C (normative) Land cover in the lake catchment.........ccoon———————— 31
Table C.1 — Land cover in the lake catchment.........c—————————— 31
Annex D (informative) Case study eXampPles.......cocurmmmsmsmsmsmsmmmsmsmsmssssssssssssssssssssssssssssssssasssssssssssssssssssns 32
D.1 Lago Maggiore (Italy)....ccccmsmsmsmsmsmsmsssssnsssssssssssssssssssssssssssssssssssssssssssssssss s ssssssssssssss s s s s ssassnsasases 32
D.1.1 Summary deSCriPLiON ... s s s e 32
Figure D.1 — Location of Lago Maggiore.........cummnmnmsnisissmsmsssssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssases 32
D.1.2 Morphometric CharacteristiCs......mmmm———————————— 33
Table D.1 — Morphometric characteristics of Lago Maggiore........ccmsmsmsmsmmsmsmsssssssssssssssssssssssssens 33
D.1.3 Degree of modification USING ANNEX A....ccciiimmsmsmsmmisisssssssssssssssssss s ssssssssaes 33
Table D.2 — Modification scores for Lago Maggiore, using reporting option 1 ... 33
Table D.3 — Modification scores for Lago Maggiore using reporting options 2, 3 and 4.........cccee.. 34



This is a free palge samﬂe. Access the full version online.
.S. EN 16870:2017

EN 16870:2017 (E)

D 200 S 00 U L1 1) 4 34
D.2 Lago BidighinZu (I£aly) ..o sssssssas 35
D.2.1 SUMMATrY deSCriPtiON ..o sssssssasasassssssssssssssssssssssmsasasassssssssssnssssasanas 35
Figure D.2 — Location of Lago BidighiNZu ........ccninnssssssssssssssssssssssssssssssssssssssssssssssssssass 35
D.2.2 Morphometric CHaracteristiCs ... ———————————————— 36
Table D.4 — Morphometric characteristics of Lago Bidighinzu ... 36
D.2.3 Degree of modification USING ANNEX A ..o sassssss 36
Table D.5 — Modification scores for Lago Bidighinzu, using reporting option 1. 36
Table D.6 — Modification scores for Lago Bidighinzu using reporting options 2, 3 and 4 .............. 37
0 2 T 00 )1 Ul L1 0 1 37
D.3 Lake LidzbarskKie (Poland) ........commmsssssssssssssssssssssssassssssssssssssssssssssssssssassssssssssssssssssssssasas 38
D.3.1 SUMMATY AESCTIPLION ccoiiiiesesesessisisissssssssssis s msas s E e R R R R AR AR RS e e e e e e R 38
Figure D.3 — Location of Lake Lidzbarskie and a map of its bathymetry .........cccocounnnnnsissssssnsnns 38
D.3.2 Morphometric CharacteriStiCs ... ———————————————————_ 38
Table D.7 — Morphometric characteristics of Lake LidzbarsKie ... 39
D.3.3 Degree of modification USIiNG ANNEX A ... ssssasasass 39
Table D.8 — Modification scores for Lake Lidzbarskie, using reporting option 1.......cconnenennsnnns 39
Table D.9 — Modification scores for Lake Lidzbarskie using reporting options 2, 3 and 4 ............ 41
D 20 2 S 00 ) 1 U L1 1) 4 41
D.4  Lake Velenje (SIOVENIA) ...ccucuiiisismsmsmsmsmsisisssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasassssssssssssssssasanas 41
D.4.1 SUumMmMAary deSCriPtion ... sssssasas s sssssssssssssssssmsasasas s s s s snsssnsanss 41
Figure D.4 — Location of LaKe Velenje........cunmsssssssssssssssssssssssssssssssssssssssssssssssssss 42
D.4.2 Morphometric CharacteristiCs ... —————————————————— 42
Table D.10 — Morphometric characteristics of Lake Velenje ... 42
D.4.3 Degree of modification USING ANNEX A ... s 43
Table D.11 — Modification scores for Lake Velenje, using reporting option 1. 43
Table D.12 — Modification scores for Lake Velenje using reporting options 2, 3 and 4 .......ccccceucee 44
D 2R 1) U L1 1) 4 44
D.5  Arkanj Lake (Serbia) .....mmmmmmmisssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssssasasasssssssssssssssasanss 44
D.5.1 SUMMAry deSCriPtion ....ccciiiiiismsmsmsmsmsssssisssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssasasasassssnsssssnssssassnss 44
D.5.2 Morphometric CharacteriStiCs ... ——————————————————————— 44
Table D.13 — Morphometric characteristics of Arkanj LaKe........coummmmmmmmsssssssssssssasasss 45
D.5.3 Degree of modification USING ANNEX A .....ccoviusmsmsmsmsssmmsissmssssssssssssssssssssssssssssssssss s ssassssss 45
Table D.14 — Modification scores for Arkanj Lake, using reporting option 1 .......cnssninnnns 46
Table D.15 — Modification scores for Arkanj Lake, using reporting options 2, 3 and 4......ccccceuu.e 47
D TSI T 001 ) 1ol L] 0 o 47



This is a free paFeSsaENe. Access the full version online.

CC
16870:2017
EN 16870:2017 (E)

European foreword

This document (EN 16870:2017) has been prepared by Technical Committee CEN/TC 230 “Water
analysis”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by August 2017, and conflicting national standards shall
be withdrawn at the latest by August 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This European Standard will enable broad comparisons to be made of the hydromorphological
condition of lakes throughout Europe (e.g. for reporting by the European Environment Agency). In this
document, the word ‘lake’ is used as a generic term for standing waters including natural lakes,
reservoirs, excavated pits and other artificial water bodies.

The Guidance standard for assessing the hydromorphological features of lakes (EN 16039) describes a
protocol for survey (field and remote sensing methods) and feature recording, whereas this standard
gives guidance on assessing the condition of those features, and focuses especially on human pressures
that affect lakes. This standard has applications for nature conservation, environmental impact
assessment, lake management, and guiding lake restoration work.

The assessment of lake ‘quality’ in Europe has evolved over the past decades from its focus on chemical
conditions to a more comprehensive ecological approach. The EC Water Framework Directive (WFD)
has reinforced the need for this broader view of lake ‘quality’ through its requirement for determining
‘ecological status’ based on phytoplankton, phytobenthos, macrophytes, invertebrates and fish. The
Directive also requires hydromorphological and physico-chemical conditions to be suitable for
supporting biological communities. This standard, therefore, may be helpful for implementing the WFD
when indicating the extent to which pressures might have caused a departure from natural
hydromorphological conditions. In doing so it complements methods that have been developed within
particular countries for assessment and reporting under the WFD. However, this standard makes no
links between hydromorphology and biology, nor does it set any hydromorphological condition targets
that should be achieved. Whereas decisions on management for individual lakes require expert local
knowledge and vary according to lake type, this standard provides a framework to help those decisions
to be made consistently.
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1 Scope

This European Standard provides guidance on determining the degree of modification of lake
hydromorphological features described in EN 16039. It enables consistent comparisons of
hydromorphology between lakes within a country and between different countries in Europe, providing
a method for broad based characterization across a wide spectrum of hydromorphological modification.
Its primary aim is to assess ‘departure from naturalness’ for a given type of lake as a result of human
pressures, and it suggests suitable sources of information that may contribute to characterizing the
degree of modification of hydromorphological features. For wholly artificial lakes or reservoirs formed
by damming rivers the aim is to assess the extent to which processes approximate to those in
comparable natural water bodies. However, this standard does not replace methods that have been
developed within particular countries for local assessment and reporting. Decisions on management for
individual lakes require expert local knowledge and vary according to lake type. The assessment of the
hydromorphological conditions as needed for the WFD (supporting the biological quality elements)
remains in the competence of the individual Member States.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN 15843:2010, Water quality - Guidance standard on determining the degree of modification of river
hydromorphology

EN 16039:2011, Water quality - Guidance standard on assessing the hydromorphological features of lakes
3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

bank

physical edge of the lake shore, or of the island(s) within, generally defined by a wave-cut break in slope
at or near the water’s edge of the lake, but can also be defined as the line along which riparian
(terrestrial or land) conditions change to littoral in-lake conditions

[SOURCE: EN 16039:2011, definition 3.3]

3.2

bar

discrete, natural, depositional feature with shallow slope into water composed of unconsolidated
material

3.3
bathymetry
systematic survey of size, shape and water depth distribution in a lake

Note 1 to entry:  Bathymetry is the basis of deriving morphometric parameters and to predict thermal
stratification, residence time and sediment redistribution processes.

[SOURCE: EN 16039:2011, definition 3.5]
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