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General monitoring principles

Table 2: Continuation: Summary of the essential components of monitoring

What, when
Who: also see list of experts
Aerial Aerial
surveillance surveillance
Modelling Modelling
Decision
9-10 Laboratories, Research Laboratories, Observation of long-term M-Coordin.
water, beach, possibly staff | laboratories, team of experts | effects and recovery Expert team
soil, biota - on site BSH and coordinator UEG?
depending on
the extent to
which they are
affected
Depending on Laboratories, Research Laboratories, Observation of long-term M-Coordin.
how affected possibly staff | laboratories team of experts | effects and recovery Expert team
they are on site and coordinator UEG?
Depending on Laboratories, Research Laboratories, Observation of long-term M-Coordin.
how affected possibly staff | laboratories team of experts | effects and recovery Expert team
they are on site and coordinator UEG?
1-? 1-? 2-? (+2 after receipt | 8-14 14 - 360 30; 360; 1000;
(+1-7?) (+1) (+1) of samples)
Immediate monitoring Long-term monitoring
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Monitoring of relevant components
Bioeffect monitoring data sheet

Federal/State Working Group on Water (LAWA) should be used as supplementary methodological
instructions.

Usually, the effectiveness of aqueous samples is examined. For sediment samples, pore water or eluates
are used as the test matrix. The BfG uses the pT method (potentia Toxicologiae) for the evaluation and
ecotoxicological classification of these environmental samples. The pT value indicates the number of
times a sample has to be diluted in a ratio of 1:2 so that it no longer has any observed toxic effects. The

9 ¢

toxicity classes are assigned to the handling categories “harmless”, “critical”, and “dangerous”.

The assessment of sediment samples is increasingly carried out using sediment contact tests, for example
the small amphipod test with Corophium volutator. Since undiluted sediment samples are used, an
assessment according to the pT method is not possible and an individual assessment must be made
instead.

The following DIN procedures must be observed when taking samples for biotests:

e DIN EN ISO 5667-16 [Feb. 1999] — Water quality — Sampling — Part 16: Guidance on biotesting
of samples

e DIN ENISO 5667-9 [Oct. 1992] — Water quality — Sampling — Part 9: Guidance on sampling from
marine waters

e DIN EN ISO 5667-19 [Sep. 2004] — Water quality — Sampling — Part 19: Guidance on sampling
of marine sediments

Biomarkers: There are good instructions for the use of many common biomarkers. JAMP (Joint
Assessment and Monitoring Programme) operating instructions are available for the biomarkers
recommended by OSPAR. Methods for various biomarkers are also described in the ICES TIMES
series. Last but not least, the “Technical Report on Aquatic Effect-Based Monitoring Tools”, published
by the EU in the context of the WFD, should be mentioned; in the annex there are various biomarker
fact sheets with methodological information.

Preliminary data / data storage

e Biotests: Marine biotests are not part of regular marine environmental monitoring. However, they
are used to assess the toxic potential of dredged material in the context of expansion and maintenance
measures for shipping lanes or ports.

e Biomarker: With the exception of TBT effect monitoring commissioned by the NLWKN, bioeffect
investigations are only routinely carried out by the Institute for Fisheries Ecology, Thiinen Institute
(TI). One focus of this monitoring is the occurrence of fish diseases and histopathological liver
changes. The monitored areas are in the coastal waters and in the EEZ. For the German Baltic Sea,
biomarker data are available from multi-year international research projects and from pilot studies
commissioned by the LUNG. The data was mainly obtained from the eelpout (Zoarces viviparus),
which has proven to be a bioindicator for toxic effects on reproduction.
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Monitoring of relevant components
Macrophytobenthos data sheet

7.4 Macrophytobenthos data sheet

~ Photo: Uli Kunz

Relevance

In the various national and international measurement programmes, macrophytes are some of the species
that characterize habitat type and/or serve as a quality component for assessing the state of a water body
or ecosystem. In particular, eelgrass (Zostera marina) and dwarf eelgrass (Zostera noltei) (see Eelgrass
meadow data sheet, Chapter 7.9.1) on soft soils and bladder wrack (Fucus vesiculosus) are important
indicator species for assessing the ecological status of a water body. Reed beds, brackish meadows, and
salt marshes, which characterize the aquatic-terrestrial transition area and are used for the assessment,
are dealt with in the Salt marsh data sheet (Section 7.9.7).

Sensitivity

Benthic macrophytes fulfil numerous ecological functions and are also of great economic importance.
They serve many organisms (such as fish, crustaceans, and birds) as a habitat, a source of food, and a
substrate for spawning. After extensive damage to a macrophyte population, these are no longer
available in the long term. Oil can have negative effects on associated phytal fauna in and on the seabed
as well as on macrophytes.

Eelgrass is particularly sensitive to oil pollution due to the long regeneration time after damage. The
effect of oil on eelgrass varies from minor to severe, depending on water depth, type of oil, and
surrounding local conditions. Eelgrasses are dealt with in a separate data sheet (see Eelgrass meadow
data sheet, section 7.9.1).

Parameter

The following examination methods can be distinguished based on the nature of the substrate and the
resulting macrophyte occurrence:

o Investigation of spermatophytes (seed-bearing plants) on soft substrates

o Investigation of macroalgae on hard substrates such as stones or other reef structures

o Investigation of the respective phytal fauna (see Macrozoobenthos data sheet,
section 7.5)

Biotic parameter

In the event of a pollution incident, the following parameters of macrophyte vegetation must be
examined:

e Species composition, extent (species), degree of coverage, biomass, location, depth dispersion
Hydrological parameters

e Temperature, salinity, oxygen concentration/saturation, and turbidity
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Monitoring of relevant components
Macrophytobenthos data sheet

Geophysical properties of surface sediments

e Samples of surface sediments

e On-site recording of colour, grain size, odour, inclusions, and any possible organic layers
Sampling strategies

Due to the dependence of macrophyte vegetation on prevailing substrate structures and water depth, all
affected sub-areas within a contaminated area should be completely covered by a sampling station grid.
In particular, any existing depth zonation in the area must be taken into account. When defining a
network of stations for the examination of macrophyte communities, existing data for sensitivity
mapping must be taken into account. Within the contaminated area, all existing differently sensitive
areas must be examined.

In addition to fundamental considerations of the location (eulittoral or sublittoral) and nature of the
substrate (soft or hard substrate) and the associated occurrence of Spermatophytes or adherent
macroalgae, when choosing the sampling design it must be remembered that the results obtained from
monitoring should be comparable to previous studies in the relevant area. Data on the occurrence of
macrophytes in the German North Sea and Baltic Sea are regularly collected as part of BLMP
monitoring, or mandatory examinations to examine the environmental impact of large-scale technical
projects.

Investigation of suitable reference areas

In order to record the damage after a pollution incident and to monitor the regeneration process of
contaminated macrophyte vegetation, it is essential to examine a suitable reference area at the same
time. As part of the initial examination (immediate monitoring) of the affected area, a reference area
unaffected by the pollution incident should therefore be identified and examined simultaneously. The
environmental conditions of the reference area should correspond as closely as possible to the natural
ancillary conditions of the contaminated area (substrate structure, sediment quality, water depth, species
spectrum, individual density). Nearby stations that are already being sampled as part of existing
measurement programmes (e.g., WFD, North Sea tidal flat mapping, or Trilateral Monitoring and
Assessment Programme) should be examined here in particular.

All examinations in the reference area should correspond in type and scope to examinations in the
contaminated area and be carried out at the same time. It should be noted that all macrophyte-covered
substrates and depths that are documented in the contaminated area are to be examined.

Immediate monitoring

o As part of the investigation and assessment, a decision must be made as to whether there is a threat
of contamination of the macrophyte community. The flat sublittoral, eulittoral and supralittoral are
primarily at risk. For the examination of the upper eulittoral and the supra-littoral on soft-substate
coasts, see the Salt marsh data sheet (Section 7.9.7).

o If'there are reefs, they must be checked to see if they are at a depth that allows macrophytes to grow.

e In order to assess the damage caused by contamination and to monitor the regeneration process,
suitable reference areas must be identified and examined at the same time.

e The initial examination of the macrophyte vegetation in the contaminated area and in a suitable
reference area must always be carried out as early as possible after a pollution incident. If the coastal
zone is expected to be contaminated by drifting oil, samples may need to be taken as a precaution in
order to be able to characterize the initial state (temporal reference) of the area.
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If the macrophyte vegetation is only partially polluted, representative reference samples should be
taken in non-polluted areas. Future contamination of possible reference sites or areas must be
prevented.

Heavily contaminated areas should be examined to document the degree of damage. Samples of
adhering oil should be taken for chemical analysis to clearly identify the cause (chemical fingerprint
or preservation of evidence, see Chemical monitoring data sheet, section 7.2).

Contaminated areas or damage to macrophyte vegetation or macrozoobenthos organisms living there
must be documented by photos or underwater video to secure evidence.

In order to record the acute consequences of severe contamination on the macrophyte community
and to assess the natural regeneration dynamics of the contaminated area, the examination following
the initial examination, including sampling, should be repeated shortly afterwards (about 7-10 days
after the pollution incident or the first examination).

Bioindicators for chemical analysis require special treatment. The samples should be handed over
without fixation to an analysis laboratory (see Appendix: “Treatment of samples for analysis™).
Analysis of macrophyte vegetation must be carried out by persons who have experience with the
methodology of sampling and sample handling (see expert network).

Long-term monitoring

Frequency and duration of macrophyte investigations are largely determined by the type of oil and
type of contaminated habitat. These factors influence the persistence of the pollution and the
regeneration capacity of the polluted area.

Within the first year after contamination, examinations must be carried out at a higher frequency than
in subsequent years. Depending on the time of year in which a pollution incident occurs, (control)
examinations should, if possible, be carried out in spring/summer, during the main growth phase of
macrophytes (between April/May and September).

From the second year onwards, the contaminated area and representative reference areas must be
examined at least once a year. Macrophytes should then be monitored in summer (July-September,
preferably August-September).

If sampling is carried out twice, spring and late summer or early autumn (to document possible
recruitment) should be selected.

Long-term monitoring can end if a) the macrophyte community of the formerly contaminated area
corresponds to the reference area in terms of characteristics and species composition, or b) the
condition of the macrophyte community of the formerly contaminated area is comparable with a
documented reference condition of the area before the pollution incident.

Methods

The test method or sampling device to be used is largely determined by local conditions and can vary

with time and season (e.g., due to tides, ice).

More detailed methodological instructions and evaluation procedures can be found in the respective

underlying monitoring programmes:

General:

BLMP: Macrophyte data sheet (4) (2015-07-03), German Marine Monitoring Programme (Bund-
Léander-Messprogramm)

BSH (2013): Untersuchung der Auswirkungen von Offshore-Windenergieanlagen auf die
Meeresumwelt [Examination of the effects of offshore wind turbines on the marine environment]
(StUK4)
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North Sea:

e OSPAR: JAMP Eutrophication Monitoring Guidelines: Benthos, OSPAR Agreement 2012-12
Technical Annex 1 (Hard-bottom macrophytobenthos, soft-bottom macrophytobenthos and hard-
bottom macrozoobenthos)

e Common Wadden Sea Secretariat: TMAP monitoring handbook

e FEutrophication — Macroalgae (version 15.12.2009)

e Tidal Area — Seagrass (version 16.09.2009, TMAG 09-2)

Baltic Sea:

e HELCOM: Guidelines for monitoring of phytobenthic plant and animal communities in the Baltic
Sea Annex for HELCOM COMBINE programme (Béck 1999).

Evaluation

The primary criterion for assessing monitoring results after a pollutant incident is the restoration of the
reference state. In particular, results of the reference areas examined in parallel should be included in
the evaluation because the extent and coverage as well as the species spectrum and the biomass of the
species are partly subject to pronounced seasonal and/or annual fluctuations between the various
examination times (see general principles). In addition, the reference status can, if necessary, be defined
using existing preliminary data from existing monitoring programmes in the relevant area.

Various evaluation and classification systems for the ecological quality component macrophytes are
available for the German North Sea and Baltic Sea; they are used within the scope of existing monitoring
programmes for the implementation of the WFD and MSFD. The examination method is geared towards
the calculation of indices, which are regularly calculated within the framework of existing monitoring
programmes in order to enable comparison with reference values (preliminary data). Further information
on this can be found in the Macrophytes monitoring data sheet of the federal-state measurement
programme (BLMP 2012b).

Table 7: Presentation of the common methods and parameters for examining macrophytes in the event of a
pollutant incident
Note: reed beds, brackish meadows, and salt marsh — see Salt marshes data sheet (Chapter 7.9.7)

Methods and parameters

mixed mudflats,
silty mudflats)

Eelgrass meadow data sheet):

— area-wide recording of eelgrass
meadows and, if present, green algae
mats

Parameters:

— location

— depth limit

— degree of coverage of eelgrass and, if
present, green algae mats

Surface mapping

— Analysis of affected eelgrass areas or
permanent monitoring stations on

Eulittoral Sublittoral
Examination from land and/or from the air by sea
done (possibly with a small boat) (small boat or ship)
Soft substrates | North Sea Baltic Sea
(including sand | Aerial mapping (and in sifu ground | Coastal waters
banks, sand flats, | mapping (ground truthing), also see | Dive mapping

—  Transect mapping with a frame at
defined depth levels (0.25; 0.5;
0.75; 1; 1.5; 2 m; further in 1 m
steps down to the lower
distribution limit at selected
measuring points)

— 5 parallels with an area of 1 m? per
depth

— Distance between the areas 5-10 m

—  Sampling of vegetation and
sediment

Inner coastal waters
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