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About this document

The UK Technical Advisory Group (UKT#eS$oughtviews andcomments orthe scentific

work that underpins the latest set @iroposals fobiological andenvironmental standards.

The standards are designed for use in taking decisions under the Water Framework Directive
(WFD) The consultation documentaspublished onthe UK! DQ& ¢So0aAdS Ay al @

UKTAG received 32 responses, raising oveoftmentsand questions, fromtakeholdes
across a wideange of sectors including academia, consultancy, energy, engineering, non
governmental organisations, pharmaceuticals, thiedtsr, transport and water We foundthe
comments received to beery helpfulin progressing our understanding of this warkd as a
result, wehaveidentified:

1 Changeshat could be made to the proposed standards

1 Issues that need to be addressed, butigh do not change our proposals at thise.
(for example explaining better how the standards might be usgekpandng on future
work, andidentifyingissues that we cannaturrentlydeal with).

1 Issues for the attention of the UK administrations andadincies.

A physical cop of thisreport can be provided upon request.

Status ofproposedstandarddollowing
consultation

l'Y¢! DQa NI Osforappovat togethe? with a list othangesandfurther actionson

the proposed standardare set outbelow. A summary of the feedback received for each
standard is provided inthé { dzY' Y| NE 2 F w Sand il eiafsiotll stakéhQlded 2 y
comments and our responses can be found in Annex A.

UKTAG has discusstnd feedback wth the authors of he technical reports that underpin our
proposalsandwith representativegrom the UKadministrationsprior to publication.

River flows
Recommed standard
be approved:

Yes

A recommendation to the UK administrations tliae regulation

of abstractions should ensure that rapid fluctuatiangiver level
are avoided.

Clarification of the exemption tests which determine when the
short-term abstraction revisions should not be applied.

Changes following
consultation:
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Invasive nomative species

Recommend standard
be approved

Yes

Changes following
consultation:

Japanese kelp)ndaria pinnatifidahas been added to the
Ecoregion 17 high impact list in relation to the Invasive-Non
native Species list.

Lake nitrogen

Recommend standard
be approved

Yes

Changes following
consultation:

None

River fish classification

Recommend standard

be approved ves
Changes followmg None
consultation:

Emamectin benzoate Environmental Quality Standard (EQS)

Recanmend standard
be approved:

No

Changes following
consultation:

We have been informedf three additional longerm sediment
toxicity studies in the responses received. UKTAG will follow
on the new data and information as it may be significant in ter
of the derivation of a sedimerEQS and it will be
consideredalongside all the other comments and responses
provided.Currently we are not aware of any other laboratory
studies or other quantified field evidence that supports a more
precautionary standard than that which we proposede ¥kpect
the process of reviewing new information to take some time.

We will seek access to the study reports/ study summaries to
review their suitability for use in the derivation of an EQS.

We will conduct further review of the two available fiedtiidies
through an external independent third party.

We will consider further the protection of the marine
SYGANRYYSY(G FYR YIENRYS | OGAC(
protection goals that exist for River Basin Specific Pollutants.

We will produe a revised EQS proposal based on consideratic
of the above and consideration of the comments received. Th
will be subject to independent peer reviewither in full or
targeted to its critical elements.
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S mmary of responses

This sectiosummariseshe mainissuegaised by stakeholderdDetails of each response are
shown in Annex A.

General comments

Severalesponseselated tothe potential implementation of stashards in one or more
countries ofthe UK. UKTAG is unable to answer ¢hg@sgestions as it is not a policy making
body and cannot provide assessmemntcomment on how standaimay be used within each
O 2 dzy (i Npf@mewdsl? indtedd, we recommend such commergsnade to the
environment agencyf the country of interesduring the appropriate consultation phase of
their river basin plan.

There were reminders thathe implementation ofstandards proposed to help achietree
Water Framework Directive need to considée timetable forinvestmentplanning
undertakenby thewater industry.

Many respondents welcomed the review of standards proposed by UKTAG and the inclusion of
lake nitrogen as a new standard for the UK.

The importance oendocrine disrupting chemicals in assessing the WFD status of avesger
alsoraised. UKTAG will considerémeed fornew standards separately from this consultation
as part of its usual processts newchemical &andards.

Summary for Chapter River flows standards

We received responses frotwelve organisations on the proposeevisions to the river flow
standards.These responses represented stakeholders from businesses in the water sector,
recreation, farming and UK government bodies.

The majority of responses were supportive of the proposed changes and were satisfied that
UKTAG had followed the appropriate EU guidance when making these proposals.

Several questions were raised regarding the changes to the high status standard to take
account of elevated flows. One question related to the evidence itself, querying whether th
impacts seen might have been due to water quality impacts. UKTAG is satisfied that such
confounding effects have been addressed in the research methodology as far as is practical.

Another set of questions relatito the implicationghat theseproposals for changes in high
status may have for the other ecological status classes@rsequentlywhether the
proposals might trigger revisions of existing authorisatitivag currently allow elevated flows.
We would point out that suchevisions @ply to high status only and other determinations
should take into account ecological evidence. As to whether these may result ineshiang
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existing authorisationghis is a matter for the relevant UK administrationsheprovisions of
the WFD are suctinat the cost implications for implementing measures in achieving water
body objectives should be taken into account.

For the proposal to introduce a method to account for sherm abstractions witin the river
flow standards, eleveresponses supportéthe proposal andne objected to it. The response
objecting to the proposahdicated thatthe evidence did not support this revision gmal
particular, raised the concern that rapid fluctuations in river levels would risk stranding fish.
The proposa here address the gap the existing standards, evidenced in the literature
review, which currently do not consider the duration of abstraction astarthinant of
ecological harmUKTAG does recognise the risk to fish of rapid level fluctuation asriees

in the evidence underpinning these revisions but redteat this is a matter oimplementation,
whichmay relate to matters wider than this proposals such, the UKTAG recommends that
this potential impact should be considered as part of the refguaprocesses in licence
assessment and determination within the devolved administrations.

Summary for Chapter 8ivasive No#Native Species list

We received five responses specific to INN&o responses expressed overall support of the
approach takerby UKTAG, the other three responses related to specific species listings

One respondent questioned the evidence for the listin@adssostrea giga®acific oyster).

This species listing has not changed since the last standards consult#ioAG basthe

listing of species othe independent and peer reviewed risk assessments for both the island of
Ireland (Ecoregion 17) and Great Britain (GB).

The second specific response related not to the listing of a ptamhieraspp.) itself, but to
potential issues with management measures, particularly relating to the sale of species.
Management measures are not part of the standards consultatfomeabase the listings of
species on their ecological risk. We hope that alorgsither legislation, such as the EU
Invasive Alien Species Regulation, the listing of species on the high impact lists will drive
appropriate management measures. We have listed the two species under the generic
Gunneraspp. to accommodate the difficulty taxonomically separating tie

A final response fromlorthern Ireland Environment AgendyIEA, on behalf of Ecoregion 17
Alien Species Groupised the potential addition of two species to the Ecoregion 17 list:
firstly, the freshwater yabbyCheraxdestructorfollowing the discovery of a population in
Ireland and secondly Japanese k&Jpdaria pinnatifida The UKTAG Alien Species Group have
discussed the new population @herax destructaand agree that it should not be added to

the list at this tme, given that it is believed to be a single discrete population and not
considered to be established in Ecoregion 17. We will@lelrax destructaio the Ecoregion

17 alarm list. We will addindaria pinnatifidato the high impact list for Ecoregion based on
expert judgement and information from the GB risk assessment.
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Summary for Chapter #ake Nitrogen standards

Responses were received frarme organisations, wittsevenof these providing some detailed
comments. The majority of respondents suppeattthe proposal to introduce nitrogen

standards for lakego be assessed as an independent supporting element (Questions 5 and 6
in the consultation report), but the method used to derive the standards and the supporting
evidence base were not consideradequate by some respondents (Question 7).

UKTAG has considered the responses carefully, and we have provided detailed comments in
Annex AA number of the comments received did not relate to the derivation and application
of the standards themselvesubrather to the implications for subsequent identification of
measures, and the likely cost and effectiveness of these. In particular there was concern that
investment to reduce nitrogen concentrations may have little effect in lakes where phosphorus
wasthe limiting nutrient.

One responseeceivedsuggested that the derivation of standards had not taken account of
observed biology, howevave consider thathe method described in detail in Annex C to the
report is based on the relationghof nitrogento phytoplanktonand follows the guidance on
standard derivation published by the WFD CIS Working Group ECOSTAT.

Another responsevas not supportive of the use of total nitrogen as the parameter for the
standard, suggesting soluble nitrogen species wbelanore appropriate. UKTAG has

considered the use of alternative determinands, but has concluded that in lakes total nitrogen
reflects the nutrient load to the system in the same way that total phosphorus is used for the
lake phosphorus standardg.he ug of total nitrogen for the standard does not preclude more
detailed investigation of the nutrient dynamics of individual water bodies involving assessment
of the soluble nitrogen component if required.

Two respondents felt that the standards should npply to heavily modified or artificial water
bodies used primarily as storage for water suppl K TAG has considered this matter carefully,
we believe that standards for supporting physidwemical elements (including one or more
nutrients) should applya these lake water bodies, particularly in relation to phytoplankton
status, as phytoplankton are not considered to be impacted by the use of the water

body. However decisions on the suitability and use of the proposed nitratgmdards
alongside existig phosphorus standards, in specific circumstanaesa matter for the UK
Administrations and their agencies to consider at a country level.

In terms of the concentrations of total nitrogen proposed for the class boundaries, there was
no disagreement wh the standards (boundary values) for high, good and moderate ecological
status. Some concern was expressed that the setting of boundary values for poor and bad
status had not been based on a direct relationship with ecological status but on a dooibling
the values from the moderate/poor boundary. This approach follows the precedent set by,
and is therefore consistent with, the total phosphorus standards in lakes. UKTAG accepts that
this approach is not ideal, but we believe it is a pragmatic way®figing management

targets by which improvement towards better status can be measured. Classifications of
supporting elements below moderate status do not influence the formally reported water

body classifications.
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While we note the concerns raised, UKG believes that there is sufficient scientific evidence

for the impact of nitrogen in lakes to justify tipgoposednitrogen standards. The approach to
implementation of standards ansheasures to address any failure to meet good status is a

matter for individual UK agencies, but as stated in the consultation report UKTAG expects this
g2dzf R 0S aaSaaSR a LINIL 2F | gARSNI agSAIKI
eutrophication, the most likely limiting nutrient (nitrogen and/or phosphorus) grelmost

effective control measures, which would themselves be subject to almmsfit review.

UKTAG will work to provide further technical guidance to assist the UK agencies with lake
nutrient investigations following classification, in particular on the identification of whether
nitrogen or phosphorus, or in some cases both nutrients, need tmbé&alled in order to
improve ecological status.

Summary for Chapter River fish classification (Scotland)

The main issues raised were in relation to the combination of site data to produce a water
body classification and the impact of this on theeaDut-All-Out principle. Our proposals do

not affect the OneOut-All-Out principle applied at the water body scale. Instead, the proposal
modifies how site data is combined within a water body to produce a more accurate
classification of the fish commiires in response to the pressures that affect them.

A separate question was raised about the implications of these changes for the Controlled
Activity Regulations in Scotland in relation to compliance assessments. We believe that the
revised approach mvides a more accurate assessment a #nvironment and these issues
should be addressethrough direct liaison with the devolved administration.

Summary for Chapter &mamectin benzoate EQS

Thirteenresponses were received on the proposal for a relisevironmental quality standard
(EQS). UKTAG asked two questions in relation to this standard; question 9 asked if
stakeholders support the derivation of the proposed EQS and question 10 asked whether there
is any other relevant data that has not beemsealered in the derivation of the EQS.

Ofthe responses received orelly agreed with the derivations and resulting EQS values.

Other responses identified reasons why, out of the three EQS presented, they believed revision
to the proposals for the wateMaximumAcceptableConcentration (MACEQS and sediment

EQS were required. Some respondents believed the proposal to be too striogjerns too
permissive Reasongor these viewsncluded the choice of assessment factors used in the
derivations whether assessment factoused to derive the MAC wemaifficiently protective of

all aquatic speciesncluding larval stages of commercially important species; the use of
freshwater insect data in setting marine standagrdsd possible differences iressitivities

between marine and freshwater organisms (in relation to the proposed sediment standard).
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Ore responseprovided results ofthree additional longerm sediment toxicity studiesFor one

of these studies, a short summary report wasoprovided. These new data and information

are potentially significant in terms of the derivation of a sediment EQS and will be considered
alongside all the other comments and responses provid&f. have not received any data in
support of a more precautimary standard than the original recommendation from UKTAG of
23.5 ng/l.

We have summased the remaining responsesiderappropriate headings. Fudktails of the
comments received and responses are included in Arnex

Methodology- selected assessmefactors

We received a number of comments on the assessment factors used in setting the pelagic MAC
EQS and the sediment EQG=r the MAC EQS, we will reconsider the dataset alongside the
comments raised re: protection of all aquatic species includinglatages of commercially
important species and the assessment factor usest.the sediment EQ&g were made

aware ofsignificant new dataWe will ask for study reports or robust study summaries to be
made available so that we can review this addiibdatg which may lead to a revised EQS
proposal including a change to the assessment factor applied.

Data Interpretation-use ofArenicoladata (in sediment EQS)

We received a number of comments which are supportive of not using thdesiidl endpoint
from the acuteArenicolastudy in the derivation of the sediment EQSome responses also
commented on the lack of a chronic study for this species and its relative sensitivity. A new
study has been conducted for a ragworm spe¢a® of the three refered to above) As part

of our review of the new submitted data (assuming it is made available), we will consider its
relevance toArenicola

Data interpretation- use of insect data (in sediment EQS setting)

We received a large number of detailed comments on the use of freshwater insect data in
setting a marine EQS.he majority of these were not supportive because they believed insect
species are less relevant for the marine environment being fairly rarécama! only in

intertidal zones In additionto date, the industrythat uses the substance as the active
ingredient in a veterinary medicirteas been regulated only through surveys of impacts on sub
tidal benthic communitiesIn considering the commentgceived, we will seek further expert
advice on the use of such species in the protection the marine environm#afat will also seek
policy advice on whahe EQS for this substanegtrying to achieve in relation to the

protection goals of a marine EQ®8 a specific pollutant (which include alleaswithin the

marine environmenfrom transitional and coastal waters up tioree nautical miles off shone

Data Interpretation- comparing fresland marine water datasets; mode of action and statistical
fadors

We received a number of detailed comments on differences in sensitivities of firdh
YENRAYS 2NHIFIyAayYa (2 GKS OKSYAOIFIfQa Y2RS 27
including the three new sediment studies that the difference betweenftesh and marine
sediment datasets toxicities was statistically significant. The former will be considered as part
of the work noted above to consider the use of a freshwater insect to derive a marine EQS. In
terms of assessing whether the fresh and martiata are statisticallglifferent, we will look
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further at the complete datasets, including the new study data. Further comments on this

I &8LISOG N8B AyOfdzRSR Ay GKS yySEQa GSOKyAO!l ¢

Data Interpretation-field studies

We received conflictingogenments on the use of the field data in this derivation. The majority
disputed the findings of the SEPA study, with one submission having apparently conducted
reanalysis of the data. We will reconsider the two available field studies taking into
consideraion the comments received. This may include letting a contract to a third party to
reanalyseall the data, provided all the required study details are made available to us.

New ecotoxicity test data

Several respondents referred to additional studies beingilable on the toxicity of emamectin
benzoate to aquatic organisms. SSPO provided further detail on these additadaaivhich
comprise

1. Chronic 28&ay growth study for the ragworidediste diversicolor
2. Life cycle toxicity study for the sedimedivelling midgeChironomus dilutys
3. Life cycle toxicity for the amphipodyalella ateca

We have requested further details of these studies so that we can verify their reliability for use
in the derivation of the sediment EQS. These data greatly extendvailable database for
sediment toxicity and will be invaluable in the derivation.

Further to the comments received during the consultatiave will take the following actions:

1 Request access to study reports or robust study summaries of the threem®mic
toxicity tests in sediment dwelling organisms, and review their suitability for use in the
derivation of an EQS for emamectin benzoate

1 Conduct further review of the two available field studies through an external
independent third party

 Conside dzZNII KSNJ 6§ KS LINRPGISOlA2Y 2F GKS YINRYS
regulation, in relation to the protection goals that exist for River Basin Specific
Pollutants

1 Produce a revised EQS proposal based on consideration of the new studies, the further
analysis of the field data and consideration of the comments received. This will be
subject to independent peer reviewither in full or targeted to its critical eleemtsand
reflective of comments received during the consultation

1 Forward our finatecommendation to UK Administrations

1 As part of this process we wijllas far as possiblejake available relevant data

Completion of the work outlined above is unlikely to be achievabfere summer 202@lue to
the number of stepaindthe need to invole external experts and organisations.

The proposed EQS will not be finalised until all relevant work identified above has been
undertaken.
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AnnexA: Detailled Comments

The complete set of comments received from stakeholders are set out below and organised by chapter. We have reviewbdc|dad
provided responses which are intended to:

1 Explain our position to the points raised by stakeholders

1 Confirm anyamendmerns we proposeto make in the finateport andrelevantsupporting documents

Nonchapterspecific comments

Respondent Qusztlon Remark UKTAG Response
David Nattress| General | | am an angler, secretary of a local fishing club. My | As part of our standarapproach, any chemicals that
members fish on thé\fon Eastern Cleddau in might be a ri& due toexposure via the water
Pembrokeshire. | have not consulted with my membel environment, including endocrine disrupters, can be
on the content of this enail. considered for the derivation of EQ®/e will continue to

keep such risks under review.
Over the past few years the numbers of fish in our rive
has declined, markedly. Salmon and sea trout have
virtually disappeared, even the stookbrown trout
appears to be failing. | appreciate that there are a
number of possible reasons for this: diffuse and gross
pollution; water temperatures; invasive, narative, fish
eating birds; the effect of water pH and General
aluminium on migratoryigh; coastal netting; to list the
major ones. One which is neglected is the presence o
endocrine disrupting chemicals. In the case of our rive
there are a number of sourceswaste water treatment
plants, pollution from the dairy industry and its mettho

Page |11



of disposing of waste (there are probably more cows tl
people in the watershed of the Eastern Cleddau and, ¢
and above what cows naturally produce, they produce
even more EDCs when fed on feeds derived from mai;
and soya beans), innumerable seftiok drainage
systems in an area with thin top soils and impermeabilg
bedrock and occasional flushes of cyanobacteria from
one of the reservoirs in the system. The effect these
must be having on the fish population may be the reas
why even minnows are lm®ming rare in our river. How
NRW can possibly describe it as being in an-alter
W322RQ O2yRAGAZ2Y ol FF¥t Sa
Water Protected area they may have political reasons
doing so.

There would appear to be a case to be maakeificluding
endocrine disrupting chemicals as a pollutant of note il
assessing the WFD status of a river as they will have ¢
effect not only on the fish but also on any local
populations of resident animals, e.g. king fishers and
200GSNB AT uiltheSra fét lack 8fyoerl | |j
KISy Qi SIaGSy FAAK FNRY
only hope that the treatment of my drinking water is
effective in removing the many pollutants!

Northumberla
nd Inshore
Fisheries and
Conservation
Authority

Thank you for the correspondence regarding the abov
consultation. At this stage, Northumberland IFCA has
comments to make howeveve would be grateful to be
kept informed on the progress of the consultation and

any outcomes from it.

Noted.
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Chapter 2: River Flows

Respondent

Question
No.

Remark

UKTAG Rsponse

Stantec

In our work for several UK water companies we have &
found that flows that are greater than naturalised do n¢
necessarily result in Good or High status. However, o
analysis has indicated that this is largely due to water
guality issues associatedtiithe discharges that are
causing the increased flows. | would therefore sugges
that it would be appropriate to consider the type of
discharge that is causing the surplus flow before makir
these changes. If the discharge is treated sewage
effluent there may still be some water quality issues th
are the cause of the deterioration, whereas if the wate
RAAOKIFNHSR Aa SaaSyidaalrftft
may not occur or occur to a much lesser extent. The
analysis presented in the consultationes not appear to
make this distinction.

Data associated with sites where water quality was a
known issueor if they failed WFD standards for dissolv
oxygen or ammoniavereremoved from the dataset
prior to analysis to take account of confounding

presaires associated with water quality where possible

Stantec

Again, the approach to short terabstractions seems
broadly sensible. However, | am concerned that the
approach proposed will lead to some confusion unless
further guidance is provided. This is because the
proposed changes create a transition from existing floy
regulation which is lamgy built around compliance with
long term flow statistics (Q95 etc.) to a time series
approach and the exact mechanism for making this
transition does not seem to be clear to me in the
consultation. i.e. Table 2.2 needs to be explicit about

what period § used to calculate the revised flow

The standards relate to the same letegm flow duration
statistics as used for the existing standards. The exist]
standards indicate allowable takes based upon flows ¢
the day and therés no change here. The only differeng
is that the proposeathanges set out the criteria within
which a short and infrequent exceedance of a particulg
proportion of thelongterm flow percentile might not
result in a downgrade in classification status.

The abstractions that thehort-term standards apply to

primarily occur at times of low flows (irrigation;
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percentiles and hence status (percentiles calculated o
shorter periods are more likely to be affected by the
event: if long term percentiles are used then even a qy
signi9fcant short term event may not affect the
percentile much). Intuitively it would also seem to me
that a failure to meet the required flow standard during
low flow period would have more significant
environmental effects than for a medium/high flow
period. However, the method proposed in TaBl&
would apply equally to events in different flow
percentiles and possibly events occurring over a mixtu
of flow conditions in different years. | would suggest th
it may be appropriate to have different tables for high,
medium and low flow conditios

emergency water supply). As such, the standards are
designed to provide protection at low flows. We agree
that they are likely to be more precautionary at higher
flows but feel that the likely rare applibaity to high and
medium flows does not warrant the complexity of
different tables.

Environment
Agency
(Integrated
Environment
Planning
team, Cumbria
and Lancashirg
Area)

Gereral

I have read the proposed changes to the flow guidancs
and note that the prposal for applying a temporal
element to the flow standard only appears to apply to
abstraction and therefore a reduction in flows. My
guestion is would this would also apply to the standarg
regarding artificially increased flows? This might be th
implication but it was not clear to me upon reading it.

I think that the proposals sound sensible given the
evidence but | wonder if there is a need to be cautious
given that the evidence to support these changes is
based on macrénvertebrates and not fish ahthe
effects might well differ in terms of recovery times and
effects. | fully realise that obtaining evidence from fish
populations on such impacts would be very difficult.

1 The shoriterm abstraction exceedances do not apf
to augmented flows as thevidence on short term
events did not consider artificially elevated flows.
However, we have pointed out in the document thg
the augmented flows standard applies to persisten
artificially increased flows only.

1 Regarding your comment on short term abstian,
the UKTAG expects that the temporal impact matri
should be applied in a precautionary manner. If th
data does not provide a high confidence in the
temporal variability of abstractions a precautionary|
approach should be taken in deciding whethlee t
provisions of the short term abstraction proposal a
applied UKTAG will make this clear in the revised
recommendations

1 The evidence suggests that some species, particu
fish, may not be resilient to large impacts that may

compromise the connectity of wetted channel
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habitat. To take this into account the temporal
matrix does not apply to large magnitude
abstractions that currently breach the poor status
threshold. The UKTAG is satisfied with the evideng
that fish are resilient to the extent dhe scale and
duration of impacts that these proposal would alloy

Warwickshire
County
Council (Flood
Risk

Agree- No comment.

Managemen}
Warwickshire We would welcome this approach in River Basin Noted.
County ManagementPlans.

Council (Flood
Risk
Managemeny

Warwickshire
County
Council (Flood
Risk
Managemeny

Agree- No comment.

Ulster Angling
Federation

Agree- No comment.

Ulster Angling
Federation

We do not support the proposals to take account of
short-term abstraction in classification. We feel the bas
for the examination of the effects of shetgrm
abstraction is entirely flawed.

Proposal Document Clause 2.20.

This states that;

Response to comments on clause 2.20:

The initial river flow standards developed by UKTAG ir
2008 were formulated based on ecological evidence a
that time and were designed to offer general hydrologi
flow conditions tasupport achievement of objective
ecological status. These standards were considered

adequate for abstractions that operate for all, or most
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G wA @ Salsanhdyplans have evolved to live under a
highly variable flow regime. This includes skerm
periods of naturally low flow, which animals and plants
are expected to be better adapted to than longer term
S@Sylaoné

The statement that animals and plarase expected to
be better adapted to shofterm periods of low flow is
entirely unsupported by any evidence, and is a fatuoug
justification for relaxing abstraction protections for rive

Naturally low flow in rivers occurs as a result of very
gradual reluctions in flows from higher values. In great
contrast this standard sets out a justification for
increased abstractions of short durations, which occur
a step change basis. Annex A to the document quotes
justification reference 7;

[7] APEM (2017):iterature review of shorterm flow
reduction ecological impacts and recovery. Report to
SEPA. https://www.sepa.org.uk/media/336665/sepa
literature-review-of-short-termflow-reductionecological
impactsandrecovery.pdf

Paragraph 1.1 on page 2 of thisadonent states;

G¢KS F20dza 2F GKA&a addzRe
evidence to support similar temporal variation from the
current standards recommended by UKTAG. The
temporary, intermittent type of abstraction this is
pertinent to typically opeates for the purposes of

irrigation, or emergency water supply, during dry perio

the time. It was broadly recognised by UK technical
experts, at the time, that standardnight need to be
reviewed in line with developing evidence to ensure thz
they were ecologically relevant. Concerns have been
raised as to whether temporary or occasional skerm
abstractions should be treated the same as continuoug
abstraction. A literature review of tempmal aspects of
shortterm low flow impacts in rivers was commissione
(refer to https://www.sepa.org.uk/media/33666/sepa
literature-review-of-short-term-flow-reduction
ecologicaimpactsandrecovery.pdy. This review
presented evidence that river ecology is generally
resistance teshortterm infrequent events (subject to a
number of principles) Assuch,it concludel that there is
scope for the introduction of a temporal or spatial
element within the standards that may allow for short
term or temporary variation without causing significant
environmental impacts or impact on rivers meeting the|
objective status undethe Water Framework Directive. |
is on this that these proposals are based.

Evidence does suggest a risk of filanding due to rapig
change in level caused by abstraction, a concern raisg
here. UKTAG does recognise the risk to fish of rapid le
fluctuation as presented in the evidence underpinning
these revisions but notes that this is a matter of
implementation which may relate to matters wider tharn
this proposal (for example new abstractions or existing
abstractions that vary over time). As Buthe UKTAG
recommends that this potential impact should be
considered as part of the regulatory processes in licen
assessment and determination within the devolved

administrations.
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when river flows are naturally low. Thus, the focus of
interest is on abstractions at the low flow end of the flo
RdzNI GA2Yy OdzNBS dé 0 h dzNJ

This is very obviolisa completely different circumstanc
from that which occurs naturally. Therefore, the basis
the standards set out are utterly flawed; apples are be
used to justify oranges.

Proposal Document Clause 2.21.
This states that;

G2 KAf ad O Kmhéeased densifieSan® G
potentially greater predation the evidence suggests thg
there is generally no change to the range of species

LINSASYyd RdNAy3d (KSasS aKz

It is significant that this paragraph or omits any referen
to quantitative changes as a result of shoetrm
abstraction, particularly in respect of fish which is
primarily our interest. The literature review referenced
above is quoted as the justification for the statements
this clause. If one examines the script in thieréture
review it becomes evident that in fact shadrm step
change abstractions carry significant risks of fish kills,
example the death of sea trout in one instance.

Proposal Document Clause 2.22.

This uses the flawed basis of the abstraction
justification;

Response to comments on clause 2.21 and 2.22:

Whilst we do not make specific reference to quantitatiy
changes to the absolute numbers of specific fish speci
we do note that the potential for increased predation
may impact on this. The literature review did outline
evidence that the shorterm nature of the events under
review are, in general, unlikely to result in obstructing
upstream passage for long enough periods to result in
the reproductive physiological window being exceeded
The reference to an anecdotal case of sea trout kill du
a latesummer irrigation does indeed highlight the
requirement for consideration of the timing of propose
shortterm abstractions. The devolved administrations
will need to consider this when determining an
authorisation for a temporary abstraction and setting
conditions to mitigate for any potential impact.

Regarding the potential for step changes in flow, pleas
refer to our response to 2.20
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short low flow events but also the need for a recovery
LISNR 2 Rd¢

We would repeat our view that the basis for the
examination of the effects of shaoterm abstraction is
entirely flawe.

Naturally low flow in rivers occurs as a result of very
gradual reductions in flows from higher values. In grea
contrast this sentence sets out a justification for
increased abstractions of short durations, which occur
a step change basis.

Proposl Document Clause 2.23.

We are astounded that further abstractions are being
justified in water flows above Q 98. This means that
rivers will only escape further abstractions for seven d;
per year. In a sense we should not be surprised at this
so-called protection of rivers under UK TAG
recommendations have been largely ineffective. The
script states;

Gl 26 SOSNE G KS -erm hbStiadtiéhg 2 R
occurring, as well as the likely scale of their impact, ar
ANBFGSald i t2¢ Ft20adé

It defies dllogic that ever more escape clauses to Wat
Framework Directive standards are being introduced.

This supports our view that far from protecting our rive

UK TAG and the relevant environment agencies acros

Response to comments on clause 2.23:

As stated previously, the river flostandardsdeveloped
by UKTAG in 2008 were based on ecological evidence
that time and were designed to offer general hydrologi
flow conditions to support achievement of objective
ecological status. UK technical experts recognised at t
time that standardsnight need to be reviewed in line
with developing evidence to ensure that they were
ecologically relevant. Developments in scientific evide
and experience of the practical application of the
standards has driven the need for the standards to be
reviewed (n the previous 2012 consultation and for this
current review). In thisase differences between the
hydrological classification and that resulting from the
biological quality elements due to shetdrm
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the UK have morphed into bodies which maiakyst to
protect those who pollute and abstract from our rivers,
creating ever more avenues for the avoidance of
effective regulation.

It begs the question as to why this investigation of
abstraction for short durations was ever instigated in th
first place. Who called for this, why was it funded, why
are more and more ways to damage our rivers being
permitted?

We would like to propose a completely new radical
approach by UK TAG and the relevant environment
agencies across the UK. We realise it wilurezian
entirely new experience for these authorities, somethir
which apparently has never been tried before.

We suggest that these bodies find ways to protect our
rivers, rather than facilitating those engaging in practic
which damage them.

We have aaumber of rivers in Northern Ireland where
sections of river are regularly abstracted so severely th
a dry riverbed, and/or dry weir results.

We would like to propose that instead of finding new
ways to permit abstractions, UK TAG instigates studie
adequately protect our rivers.

abstractions is why the literature review, which pides
the basis for these proposals, was commissioned

Ulster Angling
Federation

We feel the proposals for abstractions violate the
principle of the WFD to protect our rivers.

These proposals seek to reflect the latest understandiy
form our evidence regarding the relationship between
flow and ecological response to changes in that flow.
Ensuring alignment between the scale of impacts

indicated by biological and hydrological djtiaelements
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is consistent with the principles of the Water Framewo
Directive.

Ulster Angling
Federation

We disag[ee with this policy as it is simply a means of
NEflEAy3 adlyRIFENRaAa® 2SS 0o
policy remains the best policy.

¢KS LINRPLRAIFIfA R2 - £,d

which would still apply.

y 2

National Parks
Wales

Agree- No comment.

National Parks
Wales

Agree- No comment.

National Parks
Wales

Agree- No comment.

SSE

We do not object per se to the proposal in respect of h
status water bodies. However, we note that a part of t
proposal is to recommend that the impact of artificially
increased flows be considered when confirming Good
status or determining what acin is required to address
water bodies at less than good. However, in so doing
must still be recognised that water flows in these
instances are purely indicators and that the actual
ecology would need to be examined to determine
whether restrictions orartificially elevated flows would
in fact be necessary. In any case, we believe it is
important to consult on this aspect of the current
recommendation to ensure that there is no unintended
consequence.

Furthermore, UKTAG has indicated that the curamd

1. We agree that the ecological evidence slibbé
taken in to account. We have not proposed to
include thresholds for artificially elevated flows
determining Good status. Instead we recomme
that, where flow in watebodies at Good (or lesy
than Good) status is artificially elevated then th
ecobgical evidence should be reviewed to
identify if these raised flows are having an impg
on the ecology. If so then this should be
considered when confirming Good status or
deciding what action might be required to get t(
Good. Consultations that will bein by the
devolved administrations to enact these
standards will make also need to make this cle

2. At thisstage,we have not put forward any

amendments to the UKTAG Flows fao@
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separate guidance on river flows for HMWBs be revisg
to take account of the impact of elevated flows. Baseq
on current understanding, this would potentially be a
significant concern given that artificially elevated flows
are often an integral part adin activity associated with
HMWABSs (e.g. hydro generation). Accordingly, if propo
are to be made to alter the HMWB flow guidance as
suggested, it is vital that their occurrence should purel
be viewed as indicators that warrant further investigati
to determine whether or not there is, in that particular
scenario, a detrimental ecological impact that needs tq
be addressed. Furthermore, to the extent that mitigati
is considered necessatry, it will be necessary to take
account of the impact of that rtigation on the use of the
waterbody and the associated Heavily Modified
classification. As per above, it will be important for
detailed consultation on this issue ahead of any propo
change to the guidance.

EcologicalPotential (GEPguidance. If
amendments are proposed, thesellwieed to be
consulted on. The current guidance identifies
ecologically important components of river flow
likely to be ecologically beneficial and supports
an approach wherebgcologically relevant
mitigation for the site concerned is identified an
then appraised in terms of its implications for th
water use and the wider environment. We wou
therefore expect any future proposals for
artificially elevated flows to follow this approach

SSE

Agree- No comment.

Coal Authority

The Coal Authority is a partner UK government
organisation to EA, NRW and SEPA for delivery of wa
guality improvements through management of mine
water from legacy coal and metal mines. A key risk to
delivery of water quality improvements is the potesti
F2NJ YAYS gl GSNI G2 06S Of
context of the revised standards, rather than natural
(groundwater) flow.

The Coal Authority wishes to express concern as to hg

the UK Environmental Regulators would classify mine

UKTAR role is to provide recommendations to UK
Administrations based on new developments in techni
understandings. The proposals to take account of
artificially raised flows in determining if watbodies
meet high status is based on new evidence. The
implications of taking account of these recommendatia
is a matter to be considered at a country level by the U
Administrations in deciding whether tdopt these
recommendations. This would normally be included as
part of the consultation on updated RivBasin

Managementlans. However we would point out that:
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water unde these new recommendations. Although, wi
acknowledge that these new standards will only apply
High Status waterbodies, as hydrology can be used ag
supporting element for other statuses, we foresee that
this could cause issues for mine water treatment

(undertaken to facilitate WFD compliance) in catchmer
impacted by mine water.

Proposed revisions will include limits on the discharge
GFNOIATAOALIEEE AYyONBIasSR
on mine water management in some catchments. The
revisons may add significant cost to the tax payer for
delivering a mine water management scheme if, for
example, mine water must be transferred into another
catchment for discharge to avoid triggering artificial flo
limits. Furthermore, the Coal Authority maequire
variations to existing discharge consents, which may n
be approved in future if mine water is to be considered
GFNIAFAOALE Ff20¢0

The Coal Authority only invests in feasible schemes
where benefits exceed costs. If mine waters are not
exempt fom this proposed standard, then there is a
significant possibility that cogtbenefit investment tests
will be failed. In turn, this means that untreated mine
waters will decant uncontrolled into waterbodies,
including strategically important aquifersegsfor public
water supply, as well as rivers. This could potentially l¢
to a deterioration of status in those waterbodies
impacted by the new uncontrolled discharge(s).

The Coal Authority is unable to support the proposals

1 These recommendations (for artificially raised

without a position statemenfrom EA, NRW, and SEPA

flows) relate only to high status defiron; we are
not proposing to apply this to flow standards fo
Good statusn thethird cycle of river basin plang
and do not plan to do so for future cycles unles
new, sufficiently robust evidence is developed.
Any such future changes would also be subjec
consultation;

The provisions of the WFD are such that the cq
implications for implementing measures in
achieving watebody objectives, such as you
describe, are takemto account.However this
would be a matter for the relevant administrativ
country
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the classification of mine water in the context of
GFNIAFAOALE Fi25aéd ¢KS
consider the full impact of the classification and revise
standards on current and future mine water
management. More speddfally, EA, NRW and SEPA m
consider which, if any, of the following scenarios woulg
0S Ofl 8aAFASR & al NOGATFA

- outflow of water from mine workings by gravity into a
watercourse (with or vihout formal outfall structure)

- diversion of wate emanating from mine workings and
discharged into a new point along a watercourse (e.g.
flow routed through a gravityed passive treatrant
scheme prior to discharge)

- interception of water from mine workings and dischar
by gravity to anew point alorg a watercourse

- interception of water from mine workings at or near
surface by pumping and discharge istmew point along
a watercourse

- interception of water from mine workings at or near
surface by pumping and discharmto a different
watercour®

- interception of water from deeper mine workings whig
would, in future, outflow into one or more watercourses
by gravity, or impact regionally important groundwater
bodies
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The Coal Authority recommend that UKTAG postpone
revisions to the Environmeat Standards until clarity on
the matter is available from EA, NRW and SEPA; can
consideration be made as to whether mine water
discharges, either from the former nationalised coal
industry or orphaned metal mines, can be exempt fron
the standards. The CbAuthority welcomes further
discussions with EA, NRW and SEPA to assist with thg
position statements if required.

The above issues were raised by the Coal Authority at
UKTAG Standards Consultation Webinar, held on 12th
June 2019, where we were infoed that the source /
origin of any additional flow had not been considered i
the proposals.

Coal Authority

The Coal Authority supports these proposals which md
allow opportunity for alternative operational practices g
our mine water management schemes without triggerit
a downgrade of catchment classification.

Coal Authority

The CoaAuthority are satisfied that the approach taken
agrees with the relevant EU guidance.

Energy UK

We do not object per se to the proposal in respect of
High status water bodies. However, we note that a par
of the proposal is to recommend that the imgaof
artificially increased flows be considered when
confirming Good status or determining what action is
required to address water bodies at less than Good
status. However, in so doing, it must still be recognise
that water flows in these instances gperely indicators
and that the actual ecology would need to be examine

1. We agree that the ecological evidence should |
taken in to account. We have not proposed to
include thresholds for artificially elevated flows
determining Good status. Instead we recomme
that, where flow in vater bodies at Good (or lesy
than Good) status is artificially elevated then th
ecological evidence should be reviewed to
identify if these raised flows are having an imp4
on the ecology. If so then this should be
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to determine whether restrictions on artificially elevate
flows would in fact be necessary. In any case, we belig
it is important to consult on this aspect of the current
recommenddion and on the development of relevant
guidance to ensure that there is no unintended
consequence (including, for example, for trading and
water sharing on rivers which might otherwise occur,
RSLISYRAY3 2y (G4KS RSTFAYA

Furthermore, UKTAG has indicated that the current an
separate guidance on river flows for Heavily Modified
Water Bodies (HMWBS) should be revised to take
account of the impact of elevated flows. Based on
current understanding, this would potentially be a
significant concern given that artificially elevated flows
are often an integral part of an activity associated with
HMWABs (e.g. hydro generation). Accordingly, if propos
are to be made to alter the HMWB flow guidance as
suggested, it is vital that theoccurrence should purely
be viewed as indicators that warrant further investigati
to determine whether or not there is, in that particular
scenario, a detrimental ecological impact that needs tg
be addressed. Furthermore, to the extent that mitigatid
is considered necessatry, it will be necessary to take
account of the impact of that mitigation on the use of tl
water body and the associated Heavily Modified
classification. As above, it will be important to have
detailed consultation on this issue aheaflany proposed
change to the guidance.

considered when confirming Good statois
deciding what action might be required to get tg
Good. Consultations that will be run by the
devolved administrations to enact these
standards will make also need to make this cle

At thisstage,we have not put forward any
amendments to the UKTAGoRIs for GEP
guidance. If amendments are proposed, these
will need to be consulted on. The current
guidance identifies ecologically important
components of river flows likely to be
ecologically beneficial and supports an approa
wherebyecologicallyelevantmitigation for the
site concerned is identified and then appraised
terms of its implications for the water use and
the wider environment. We would expect any
proposals for artificially elevated flows to also
follow this approach

Energy UK

Yesg and we would encourage use of this thinking in
relation to shortterm exceedances of the abstraction
GKI G é62dfd R 20KSN¥A&AS o8
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Environmental Flow Indicator approach more generally
abstraction licensing, resource allocatiand trading
contexts.

United 1 Agree- No comment.
Utilities
United 2 Happy to see the fact that fish and invertebrates are al Thank you for your comment.
Utilities to tolerate short-term flow reductions being taken
account of. This is similar to the application of
fundamental intermittent standards under the Urban
Pollution Management approach.
United 3 Agree- No comment.
Utilities
NFU General | Augmented flows

This proposal is targeted at watercourses that are
currently classified | A 3 KQ a il (dza 2
the reasons for limiting artificially elevated flows and
WFD classification and consider this has been develof
from sound and valid research.

Based on the information provided within the
consultation document we do n&ee any notable
impacts for landowners as a direct consequence of thi
specific proposal associated with augmented flows an
Of F AaaAFAOFGA2Y a4 WKAIKQ
watercourses in England that have leestablished
augmented flow, for examplthe Rivers Blackwater and
Pant receive water from Ely Ouse to Essex Transfer

Scheme. However, rivers that are part of notable wate
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transfer or water storage schemes are classified as a
W SIF@gAte az2RAFASRQ ¢4l SN
these waterbodes are given special consideration to
balance potential improvements without compromising
the benefits of the existing schemes, as detailed within
WwA @SN Ct2ga F2NI D22R 90
therefore are not directly affected by this proposal

Changes to shorterm abstractions

We view the increased ability to undertake shigtm
abstractions as a positive proposal for landowners. Th
improved understanding of shoterm abstractions on
aquatic ecology will hopefully be reflected in abstrawe
licensing in the near future. This will provide greater
flexibility for businesses to abstract for short periods
when required.

The proposal (Section 2.8) indicates that sHern
deviation (allowing additional abstractions) from the
standard will ke permitted if a number of tests are met
odzi R2Sa y20 OfI NAF& (KA
within the Annex A, Section 1.42, there are four bullet
points and Table A2.2 (Current WFD status and durati
of proposed abstraction). It is likely thiiese are the
WiSahdaQ odzi FdzNIKSNJ Of | N

In section2.8,we omitted a cross reference to the tests
we set out in section 2.25. We thank the NFU for
pointing this out and will amend theecommendations
accordingly.

NFU

We do not disagrewith the proposal to revise the
definition of High status to include set limits for
artificially elevated flows. It is acknowledged that

g SND2RASa Ofl aaAFASR |
included within this proposed relassification and
therefore theimpact of the proposals are very limited.

Noted.
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NFU

We support proposals to take account of shtetm
abstractions, as this is likely to provide greater flexibilit
in working practices and will benefit the agricultural
AYRAZZGNE & | 2@GSIONNEA GISDR2
that must be met to permit shofterm abstraction. We
assume the tests are detailed in Section 1.42 of Anney
but this is not specifically croseferenced with the
Consultation document.

The UKTAG agrees ttasts will neel to be met to
permit shortterm abstraction. These are listed in sectig
2.25 of the main document and section 1.42 of Annex
We will update the document to ensure that this cross
reference is in place

NFU We are content the approach agrees witllevant EU
guidance.
Yorkshire We note the proposed changes to mid and high flow | At thisstage we have not put forward any amendments

Water Serviceq

standards. We will need to quantify the impact of thesg
new standards (if any) to our current abstraction liceng
before we are able to comment on the pications. We
strongly support the principle stated that changes to
licences should only occur where there is corroboratin
evidence of ecological damage. We have followed thig
principle of evidence led decisions based on extensive
investigations of ouwater resources for several AMPs.
We would resist any regression towards the arbitrary
application of standards with no supporting evidence g
would be impossible to quantify the benefits.

We note the proposed changes to the flow building
blocks. We wi need to quantify the impact of these nev
standards (if any) to our current reservoir flow releaseg
before we are able to comment on the implications

to the UKTAG Flows for GEP guidance. If amentiasa
proposed, these will need to be consulted on. The
current guidance identifies ecologically important
components of river flows likely to be ecologically
beneficial and supports an approach whereby
ecologically relevanhitigation for the site concered is
identified and then appraised in terms of its implication
for the water use and the wider environment
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Yorkshire
Water Servicey

We note the proposal to introduce a temporal element
flow standards such that the frequency and duration of
low flow event should be taken into consideration. This
appears to be backed up by evidence and makes
ecological sense.

Thames Water
Utilities

Agree- No comment.

Thames Water
Utilities

Agree- No comment.

Thames Water
Utilities

Agree- Nocomment.

Scottish Water|

We support these proposals, with the further comment
that the Qn98 exception maybe not applicable in lowla|
rivers where these flows do not necessarily result in
disruption in the longitudinal wetted channel
connectivity, everunder impacted conditions.

We would suggest that different river typologies could
considered individually to ascertain if this exception

should apply. For example, in the lower reaches of the|
River Dee (Grampian) longitudinal connectivity would |

be at risk due to low flows.

Noted.
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Chapter 3invasiveNon-Native Species List

Respondent

Question
No.

Remark

UKTAG Rsponse

Guernsey Sea
Farms Ltd.

We are only commenting on the marine Invasive spec
list part of the consultation.

| believe werepresent the views of all oyster growers
who are our customers, and most members of the
Association of Scottish Shellfish Growers and the
Shellfish Association of GB, but we have not consulte
them directly, and the two associations, in cc, may ma
their own response.

There are species on the high impact list which do NG
pose a risk.

| refer only to the species Crassostrea gigas and othe
marine species we have knowledge of. This is having
negative impact on commercial cultivation. C.gigas is
moderaterisk in the main Annex B list but High risk in
ER17

We believe that both should be Low risk. This would b
consistent with Ruditapes philippirum (clams) and
Tiostrea luteria (although | question whether the latter
can still be found in the UK). This viesbased on the
f2g OKIFIyOS 2F F2NX¥AYy3 WN
reefs the evidence is of increased biodiversity and
greater abundance of O.edulis (I can cite recent papel

from surveys in Holland and Denmark and Scandinavi

The impact status dirassostrea gigaéPacific oyster) ha
not changed since the last standards consultation and
remains on the higimpactlist for ER17 and moderate
list for GB. ER17 have a single high impact list and do
have a moderate category.

UKTAG base the listiing species orthe independent ang
peer reviewed risk assessments for both the island of
Ireland (Ecoregion 17) and Great Britain (GB). Feedb
on the risk assessments can be sent to the coordinatir]
bodies:

GBNNSS. GB risk assessments.
http://www.nonnativespecies.org/index.cfim?pageid=14

NNSRAI. Ecoregion 17 risk assessments.
http://nonnativespecies.ie/riskassessments/
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Ulster Angling
Federation

Clause 3.15; Addition to the high impact list following
risk assessment and expert judgemer@unnera spp.
Chilean RhubarbWe are surprised at this listing as we
understand thespecies is readily available from
gardening suppliers.

Management measures are not part of the standards
consultation, and we base the listings of species on th
ecological risk. We hope that alongside other legislatig
such as the EU Invasive Aligre8ies Regulation, the
listing of species on the high impact lists will drive
appropriate management measures. We have listed th
two speciesGunnera manicata & tinctoriander the
genericGunneraspp. to accommodate the difficulty in
taxonomically sepating them.

National Parks
Wales

No additional species to add to the list.

Inland Not that we are aware of, but IWA welcomes the Noted.
Waterways addition of these invasive species to the high impact li
Association as invasive species, particulagiguatic nonnative

invasive plants, are a major problem on navigable

waterways and IWA welcomes any measures to contr

their spread.
NIEAon behalf A population of the freshwater yabby, Cherax destruct The UKTAG Alien Species Group have discussed the
of Ecoregion has very recently been discovered in ER17. However,| population and agree that it should not be added to thg
17 Alien information on this is minimallf is established in the list at this time given that it is believed to be a single

Species Group

wild, it should be added to the ER17 HIAS species list
thought that it may only be 1 discrete population which
can be eradicated. Even ifdgtadicated, the threat is
evident and it should at least be added to the ER17 al
list. Further discussion is required at UKTAG ASG.
Hopefully more information will become available to
assist with this.

The Japanese kelp, Undaria pinnatifida, should be

considered for addition to the ER17 HIAS list. An Irish

discrete population and not considered to be establish
in Ecoregion 17. We will addterax destructoto the
Ecoregion 17 alarm list.
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assessment is not yet available but based on arisk | We will addUndaria pinnatifidato the ER17 list, with the
assessment by GBNNSS and expert judgement by oy justification of expert judgement and the GB risk
Marine colleagues, it should be added to the ER17 HIj assessment.

list.

Yorkshire 4 We believe the list is appropriate. Noted.
Water Serviceg
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Chapter 4: Lake Nitrogen

Respondent

Question
No.

Comment

UKTAG Response

Anonymous

| strongly support the idea that nitrogen can be a limitiy
factor for primary producers and that it should be
included as a supporting element. Under the NERC G
project we showed this to be true for upland UK lakes
(phytoplankton and periphyton; Maberly et al. 2002
Freshwat. Biol. 47: 2136 Mp H U | YR . N&R |
found the same for lowland UK lakes (James et al. 20(
Arch. Hydrobiol. 138: 24966). A metaandysis has
shown this to be true globally and most systems run o
seasonally, of both nitrogen and phosphorus (Elser et
2007, Ecol. Lett 10: 113B142). So it is good to move
away from the hegemony of P as the main limiting fact
and | support the ppposal to introduce lake nitrogen

standards and use it as a supporting element.

Thank you. Your comments have beerteal.
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Anonymous

| am sure you are aware of this, but some care and
thought though is needed when using these values
(actuallythe same applies to P). First the use of TN ha
problems because phytoplankton is a component of TI
and the bioavailablity of DON is variable (this is
something we are writing up under DOMAINE). A morg
complicated aspect is how to act on a lake havirga |
status in terms of N. Since the values are calculated a
annual mean (although at some sites there could be
seasonal reductions), a high TN concentration (e.g. bg
status) probably means that nitrogen is in excess of
requirements and so reducing N ghit have little effect
on the biological quality element such as phytoplankto
So for example in Table 4 ghytoplankton, cells below
the diagonal (ca. 49%) have a better status based on |
than P and these higstatus sites for N (low
concentration) arghe potentially Nlimited sites where
N-reduction would be most likely to be effective. So the
is a difference between status and the measures that
might be needed to improve statuor example in 4.21
you say that 9 water bodies would have a reducedust
based on N than on-But in terms of improving status
you might have more success targeting P. It always ta
me a few minutes to get my head round this; analysing
Chla:TN and Chla:TN ratios might be helpful.

Noted- this is an issue fdnterpretation and
investigation, rather than classification. UKTAG
recognises that it will be necessary to provide guidanc
on how to determine the most effective intervention
measures for nutrients.

Anonymous

You have carried out a rigorous analysis.

Ulster Angling
Federation

Agree- No comment.

Ulster Angling
Federation

Agree- No comment.
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National Parks
Wales

Agree- No comment.

National Parks
Wales

Agree- No comment.

National Parks
Wales

Agree- No comment.

United | have said agree but it is more a case of not disagreei

Utilities

United If standards are to be introduced happy that they will b Noted

Utilities supporting elements.

United The standards that have been developed are based off The proposed standards were developed from
Utilities ONRBIFR gl GSNb2Re (eLlSa | y|relationships between observed biological status and

of the observed biology, which may be better or worse
than expected. Where the existing biology is better thg
expected, such an approach would drivenecessary
investment to support an ecosystem that is already
tolerant of the existing levels of nitrogen in the
waterbody. In the opposite situation significant
investment would be made and potentially no benefits
delivered. Such an approach is not appriate when
further information is available to support investment
decisions.

An approach of using standards adjusted to match
observed biology has significant benefits over and abg
the simple application of default standards. Firstly, it

should educe the level of mismatches between nitrogg

observed nitrogen concentrations, so this does take
account of observed biologgs described in the
supporting technical annex. The statistical modelling
identified the lake factors that were most influential in
this relationship, these being depth and colour (or hun
type). Thus,UKTAG considers the application of the N
standards bsed on these types is robust.

With any derived relationship there will be a degree of
uncertainty involved, and potential for a "mismatch" at
the level of an individual water body, but the method fg
derivation of standards is designed to minimise ttidar
as is possible. The approach to standard derivation wg
developed and agreed at a European level and has beg
published as guidance to Member States.

Simply matching current observed N to current biology
would of course reduce rmatches, but wold not

identify a risk of deterioration of the biology in respons
to increased N, or conversely identify "headroom" in th

N standard. Neither would matching standards to
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and biology classifications, secondly when assessing
status, it should ensure, that investment is only carried
out where there is a definite need with supporting
evidence of adverse biological impacts with an
established causative link between water quality and
discharges to the water body. In addition it should alsg
support long term planning within the water industry
allowing greater flexibility in the planning of
improvements.

More investigations are defitély needed where the
oA2f 238 R2SayQd adlr Ol dzul
avoid abortive investment aimed at nitrogen removal.

With reference to investigations and the gathering of
robust data, there needs to be agreement on who
collects this datathe scope of data collection required t
make a robust judgement and also the funding of thes
investigations.

Assessment of status using the proposed standards w
not draw on all available data and mismatches betwee
nitrogen and biology classificatisnwill continue and it
will not robustly identify needs where there is variation
from the expected biology.

When considering new discharges the use of unadjust
standards may lead to an under or over estimate of thq
capacity of the receiving water to egpt additional
nitrogen load with the potential for either deterioration

to be caused or the stifling of economic growth by

observed biology provide any guidance on the likely
reduction in nitrogen needed toesult in an
improvement to the biology where this is below good
status. This approach to standard setting is not
recommended in the European guidance we have
followed.

The proposed standards are for classification purpose
UKTAG recognises that tue identification of measures
would be dependent on more detailed investigations a
the water body/catchment level, and a "weight of
evidence"approachthat allows for inclusion of additiong
data sources.

Noted, but this is not within the scope of th&KDAG
consultation.
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limiting housing development and the development of
new industry.

As stated above the use of adjusted standards to plan
improvemeris to existing discharges does give benefits
terms of ensuring that investment is correctly targeted

Finally it is essential that any investment to achieve
nitrogen standards must have a high confidence of
yielding measureable improvement i.e. ifdoubt data is
gathered first and foremost then staged investment as
next step.

As stated in the consultation document (paragraph 4.3
In line with its previous advice on ecological status
standards for nutrients, UKTAG continues to
recommend that expensive regulatory action to redy
nutrient concentrations at a site should be considerg
only where there is supporting evidence of adverse
SO2t23A0Ffk o0A2f 23A Oloft
SOGARSY OS¢ I LIWINRBIFOK G2 Y
WEFD, Urban Waste Water Treatment and Nitrates
Directives/Regulations purposes.

NFU

General

Whilst we understand there is a need to consider both
nitrogen and phosphorus in relation to the

eutrophication of lakes we do have some reservations
regarding the proposals and implications to landowner

P or N limited

Our understanding is that eutropdlakes are either N or
P limited and that this relationship is highly variable
between different lake typologies and catchments. The
proposals do not discuss or consider this relationship i
much detail. We think this element is essential to
understandirg the issue and, therefore, developing
suitable solutions.

Seasonal fluxes of nutrients

Lakes may be N limited, P limited or there may be co
limitation, andthe nature of the nutrient limitation may
vary over time, so a direct use of this information in
setting a standard is not feasible.é&ktandards are
designed to identify lakes where N is above the level t
may be expected to support good ecological status.
UKTAG recognises that there will be a need to condug

further investigation at a lake water body scale before
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The proposal only considers Total Nitrogen (TN) as an
annual mean. No consideration is given to the season
variation and the implication of this to the growing
se&t2y® LG Aa aidldiSR GKIF
reduce nutrient concentrations at site should be
considered only where there is supporting evidence of
I ROSNBES SO2ft23A0FtkoA2f 2
reassurance that appropriate assessments idde
undertaken to identify catchment sources and suitable
measures, more than source apportionment modelling
this fails to adequately identify source fluxes influence
by variable weather conditions.

This approach limits the understanding of impaatsl
potential for remediation. In this case the significant
impact from high summer point source contributions,
particularly at times of low flow, are not reflected in the
Wi yydzr £ Q a2dz2NOS | LILJ2 NI A 2

In order to develop costffective improvements totte
N-loading of a waterbody it is essential to understand
seasonal flows and how these impact on water quality
to either focus on 1) reducing peak load or 2) reducing
overall load.

Data records

The proposal details that the assessment of nitrogen
shauld be based on the total nitrogen concentration

(assessed as annual mean values of up to three years

deciding on the mostffective measures, and it may be
that action is then required on N, or P or both.

The use of an annual mean statistic reflects the overal
conditions in the lake while loadings to the lake are
likely to vary seasonally, it is not only summer nuttéen
that drive growth, since the residence time of water in
many lakes means that inputs prior to the growing
season will still be available in spring. The approach o
using an annual mean statistic for assessing complian
with the standard in no way lingtsubsequent
investigation to determine sources, impacts and
appropriate measures.
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We would like this element to have greater clarification
and stricter requirements. Historically we have seen
eutrophic lakes designated as NVZs basedmy 6
months of monthly sampling or annual average
calculated from only 4 samples.

We think there should be a minimum sample number
defined, similar to the method used in the Groundwate
NVZ methodology. Where small or sparse datasets ex
these shoul carry less weight than those with the full 1
months sampling over a\ear period.

Boundary definitions

We consider the High/Good and Good/Moderate
boundaries have been given due consideration and ar
based on sound research, although it is noted timany
of the reference papers are >10 years old. However, tl
Moderate/Poor and Poor/Bad boundaries have been
generated from doubling the previous value. The
reasoning provided for this was scarce. We think it shq
be made clear that there is lower caténce in these
classification boundaries.

We note the requirement to provide a specification for
data to be used irlassificationthis will be included
when a UKTAG method statement is published.

Noted, we will clarify the text in the reporfThe
Moderate/Poor and Poor/Bad boundaries are in effect
guidance for management purposes, since supporting
elements do not drivéhe reported water body
classification below Moderate status.
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NFU

The concept of a nitrogen standard for lakes is
acceptable. However, the relationship with phosphorol
is not straightforward. It is understood that most lakes
are either primarily P or N limited. In each case we fee
this should be highlighted and undeosid, subsequent
WgSAIKG 2F SOARSYOSQ akKkz
dominant factor.

The consultation does not discuss potential applicatior|
regulatory tools to meet the new standard. It is difficult
to identify diffuse sources as not all stakeherisl

contribute equally. Implications of potential regulatory
action associated with WFD lakes designated at less t
WD22RQ Aa y2d Of SI NJ OdzNN|

UKTAG recognises that/estigation is required onlake-
by-lakebasis once a classification has beendorced.
There is a requirement for guidance on this aspect, bu
this is not within the scope of the consultation.

Noted, but this is outside the scope of the technical
consultation.

NFU

As stated, the relative importance of N in each scenari
must beunderstood. We have reservations regarding
RIGl NBO2NR& dzaSR (2 RS
Based on information associated with NVZ eutrophic
designations, rarely is the data record complete (ie 3
€SINER 2F Y2y dKfte al \didthe a
WgSAIKG 2F SOARSYOSQ Ydz
completeness, or lack thereof, of the data record. For
example, quarterly sampling provides lower confidencs
of an annual mean compared to monthly sampling. Th
should be factored in when considiere OneOut-All-Out
principle.

Noted. Data quality is outside the scope of the technic
consultation and is a matter for the individual
Administrations and agencies. Data used for the
derivation of the standards were rigorously screened.

NFU

The mehods used to derive standards are acceptable
and comparable with other EU countries.
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Anglian Water

In principle we agree with the introduction of standardg
but believe the Water Framework Directive should
2LISNI GS Fd |y 2dzi O2I8ldf foy
example a Nitrogen standard is exceeded but element
such as biology, invertebrates, phytoplankton etc.
achieve good status then the option of not taking any
further action, except continued monitoring, should be
implemented unless deteriotin is predicted i.e. an
increase or accumulation in Nitrogen load /
concentration is expected. With these points in mind w
F LILWINBOALF GS GKS WgSAIKG 2
paragraph 4.30.

Normal tests of cost benefit for improvements should
applyandwe LILINBOA L S GKS WgS)
approach in paragraph 4.30 and information in Tables
4.1, 4.2, 4.3 4.4 and would encourage a similar approg
is adopted for each lake to which measures may apply
the future.

Allowance for artificial water bodies sk as water supply
reservoirs should be considered as the primary role fo
such surface waters is for water supply not ecology; it
not clear from the consultation if standards will apply in
these situations and we would ask that clarification on
this isprovided. In these situations sources of Nitrogen
would require a catchment approach to be undertaken
reduce concentrations in water abstracted from rivers

supply reservoirs.

Changing the Onr®ut-All-Out approach to classification
is not an availale option. It is the responsibility of
individual UK Administrations and agencies to determi
action subsequent to classification.

Noted, this is a matter for implementation and
identification of measures rather than classification.

Aswith other supporting element standards UKTAG
expect these to apply to artificial and heavily modified
water bodies, where there is a requirement to assess
ecological potentialHowever it is for individual
Administrations and their agencies to decide on the usg
of standards in specific circumstances. We agree that
catchment approach is required for all lakes.

Anglian Water

Agree- No comment.

Anglian Water

Please see comments Artificial water bodies in Q5
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Yorkshire
Water Servicey

We have some concerns around the proposals.
Instead of table 4.1 it should be possible to present a
formula relating lake depth and humic acid
concentrations. This would iron out the step clgas in
lake typology delivered by the table. Has any
consideration been given to this?

As temperature is a significant factor in algal bloom
production, the equation should also incorporate altitug
(metres above ordnance datum) and latitude (degrees
andminutes north).

UKTAG has not considered a sifecific approach to
nitrogen standards because the simpler tygeecific
approach provides a sufficiently robust relationship
between phytoplankton status and total nitrogen
concentration.Where lakes arelase to a type boundary
we would expect this to be taken into consideration
when investigations are carried out.

The model is not predicting algal blooms, it is relating
observed phytoplankton class to nitrogen, taking acco
of the most significant lakeharacteristics for this
relationship.

Yorkshire
Water Serviceq

We have strong reservations about the use of total
nitrogen for monitoring and management of ecological
impact. Nitrogen species bioavailable to target species
algae, etc. would be much more relevant measure in
terms of ecological impact.

Inlakes,it is appropriate to use total nutrient
parameters, because longer residence times (compare
to most rivers) mean that soluble nutrients can be
incorporated into algal and other plant lmiass, so very
low concentration®f soluble nutrients particularly in
the summer months, will not be reflective of the true
nutrient status. Lake phosphorus standards are likewis
set as total phosphorus.

Thames Water
Utilities

While we are supportivef the concept of setting
environmental quality standards to protect and improvs
ecology, we have very significant concerns about the
level of uncertainty between the proposed standards a
the expected ecological quality and the implications
applying sub a standard will have.

We query the appropriateness, let alone suitability, of
establishing these standards for waterbodies such as
many in the SoutiEast of England, which are pumped

storage reservoirs for potable water. Setting aside that

Relationships between nutrients and biological elemer
will always have a degree ohcertainty, this is
unavoidable. However the relationship between nitrogg
and phytoplankton used as the basis for the standard
derivation, is relatively strong%0.747), and compares
well to relationships used to derive other standards.

The nutrientstatus of all lakes, artificial or otherwise, is
stronglyrelated to the supply of nutrients from the
catchment. Phosphorus standards are applied to

artificialheavily modifiedwater bodies in the same way
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these are prely artificial water bodies, application of
these limits effectively establishes an unrealistic riverin
N-standard (as this is the primary input to these
reservoirs).

¢tKAa gAff y2G3 0S I RRNBaa
approach but creates expectati of measures
OWdzLIA GNBF YQUu (2 | RRNBaa
information beyond the consultation it cannot be
confirmed, but it seems obvious that those waterbodie
with a larger catchment, particularly if with any intensiy
agriculture and/or sevage effluent discharges are likely
to be of the poorest status. This is unlikely to impact o
their fitness for purpose where we expect that P will st
be the limiting nutrient.

As such setting standards for classification achieves n
useful purpose; it will simply note that water quality is
bad or poor.

A brief review of the spatial distribution of compliance
serves solely to reinforce what would confidently be
expected: Oligotrophic lakes in the highlands of Scotla
and Wales are of good status,tiviowland sites in the
more populated areas showing the poorer statuses.
2SS y2GS 0GKIFG 'Ye! DQa NBY
the merit of specific interventions to meet these
standards and that UKTAG recommend that expensivq
regulatory action to redug nutrient concentrations
should be considered only where there is supporting

evidence of adverse ecological/ biological impacts.

as for natural lakes, so a different approachridrogen
does not appear necessary. However, decisions on wh
and where to apply the standards are a matter for
individual UK Administrations and their agencies.

UKTAG recognises that further guidance will be requir
regarding the identification of gpopriate measures, ang
decisions on whether it is necessary to control nitrogel
and/or phosphorus, on kke-by-lakebasis. A failure to
meet a standard indicates a risk to ecology but does n
automatically result in control measurddowever this is
not within the scope of the technical consultation.

UKTAG believes that setting a standard indicates whe
high levels of nitrogen have the potential to impact the
ecology, and therefore indicates that it is a factor to be|
considered when evahting potential measures.

Comments are noted but are outside the scope of the
technical consultation. UKTAG notes that any objectivg
and measures identified as a result of the application ¢
the recommended standards would be subject to an
economc costbenefit test.
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However, we wish to highlight that if the approach use
is the same as the current approach to phosphorus (as
proposed), thesestandards are likely to lead to
considerable expense (both environmentally and
financially) irrespective of ecological/biological impactg

This is because there is no consideration of
SO2ft23ekoAz2f238 ¢KSyYy I LI
principle of the Véiter Framework Directive, even for
supporting elements. As the Weser judgement sets ou
that no-deterioration tests are applied at an individual
element level and that this should be applied as an
absolute prevention of chemical concentration
deteriorationin waterbodies classified as bad, it can
reasonably be expected to lead to investment needs t(
improve rivers feeding such waterbodies whenever the
is a forecast for increased N inputs.

Many still waterbodies receive N input either directly o
indirectly from treated wastewater discharges and in
many parts of the UK, particularly in Sotihst England,
population growth forecasts even in the short term can
be expected to lead to small increases in N inputs. Tal
the application of the phosphorus staad! as a model,
this can reasonably expected lead to tighter permit lim
at the upstream wastewater treatment works,
irrespective of biology/ecology.

For Thames Water, the risk of this is very significant gi
the indicative classification puts 10 ofrol artificial
LJzYLJSR a0 2N} 3S NBASNII2 AN
and these are located at the bottom of the Thames Riy
Basin with very significant population increases foreca

for most areas upstream of the intakes. Installing N
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removal technéogies is expensive in terms of capital
costs, opex (particularly chemical) costs and
environmentallyg with significant carbon emissions
associated with the probably enhanced treatment
process of methanol dosing.

This therefore makes setting the standarir N in lakes
appropriately, accurately and with high confidence
critically important to ensure investment is targeted
correctly.

Unfortunately, we do not have high confidence in eithe
the accuracy or appropriateness of the proposed
standards. This i®r three reasons:

1. Correlation with phosphorus

Given that sources of N are typically the same sources
P in the environment and where there are elevated lev
of N there are likely to be elevated levels of P, there is
high risk the correlation deveen ecology and chemistry
is mainly being driven by the growth limiting nutrient ar
for the other nutrient statistical correlation does not
mean causation. There is little evidence presented tha
the two factors (N and P) have been satisfactorily
disentangled. In any event, we also note the poor
correlation reported in terms of classification between
P and ecology, which lends further weight to concerns
uncertainty.

In many freshwaters, the limiting nutrient is phosphoru
therefore there is a sting possibility that achieving (or
protecting) the EQS for N in these cases will not result

the desired ecology in many cases. This is supported

The relative contribution of N from different sources m
be different to that for P, but this will only be apparent
from site-specific investigations and source
apportionment.

UKTAG recognises that the interaction of nitrogen and
phosphorus is complex (as is the case whenever multi
pressures are present), and we acknowledge that the
identification of appropriate measures will require a
consideration of which nutrient is liketo be limiting
and/or produce the greatest response in any given
situation. Thus,we would not expect both nitrogen and
phosphorus to need control in all locations where a
failure of the standard occurs. However, evidence fron
the wider literature, as decribed in the annex to the
consultation document, does provide support for the
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academic studies; for example Schindler et al. (2008)1
found that controlling N could not be used as athual

to limit eutrophication in lakes. We therefore believe th
proposed standards have high risk of being
inappropriate.

2. Low R2 values for macrophytes

2SS y2G6S GKIG !''Ye¢e!l DQa adl
correlation between N concentrations and dagy with
R2 values typically around the 0.4 mark. We also note
that as a result that this relationship has not been useg
determine EQS boundaries. While we agree that using
the macrophyte correlation is not suitable for setting
boundaries, this givesifther weight to the possibility
that N levels are not driving eutrophication risk; in whig
case setting standards with such uncertainty does not
seem appropriate.

It will also be important for economic appraisals of
applying such a standard to only calesr the benefits
associated with changes in phytoplankton, and not tho
related to macrophytes. It would be helpful if UKTAG
would make such a recommendation to the UK agenci
responsible for River Basin Management Plans.

3. The doubling approach to E@hreshold boundaries

We disagree that it is appropriate to set class boundar
for moderate/poor and poor/bad for N in lakes based g
simply doubling the good/moderate boundary EQS.
''Ye! DQa aGlrdAaGAOrt Fylf
state thatthere are breakpoints in the TN vs EQR

importance of nitrogen in freshwaters, and particularly
lakes.

We note that in the study reported in Schindler et al
(2008) the level of nitrogen enrichment was overall no
higher than in the range of concentrations we propose
for the good/moderate boundary standards.

The standards have been derived from the relationshig
with phytoplankton, which returns arf value of 0.747
for the bestfit model. This represents a strong
relationship and UKTAG believes it is appropriate for t
setting of standards.

The weaker relationship with macrophytes could be dy
to a number of factors, including nemutrient pressures.

Comment notedUKTAG will consider the
appropriateness of such recommendatigméthough we
would expect an improvement in phytoplankton status
have a secondary effect on macrophyte status in many
lakes due to improvements in water transparency

When reporting @assification, physicochemical

supporting elements do not drive status below
Moderate. Although it is not necessary to set Poor and
Bad boundaries for classification purposes, UKTAG ha
been asked to provide these boundaries by the
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NBflFGA2YaKALI G mMcoy >3k
for macrophytes. All but two of the proposed standards
for moderate/poor boundaries are set above the 1638
>3kt fS@St FyYyR S@Sy (KS
double this breakpoint.

This means that there would be no expected ecologicg
quality difference between waterbodies classified as p
YR 0l R® DRIBYNNXKNI GA2Y £
class boundary changes leading to investment regardl
of ecobgical impact, this could lead to investment to
pursue standards that are divorced from ecology.

In summary, we have significant concerns that these
standards are not fit for purpose and as currently
proposed could lead to significant investment at
wastewater treatment works at considerable financial
YR SYy@ANRBYYSyultf 0O02ad
artificial pumped storage reservoirs where there are
no/negligible levels of macrophytes to protect.

We recommend that further studies are undertaken to
confirm the relationship between N and ecology are
undertaken, and either bespoke standards are created
for artificial reservoirs or exemptions apply for such
waterbodies.

regulatory agencies. Wgill therefore recommend that
the agencies take account of the uncertainty around
these numbers in their subsequent planning activities.

Thames Water
Utilities

Please see answer to Q5.

Thames Water
Utilities

Please see answer to Q5.
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ScottishWater

Scottish Water is not clear on the benefits that would
provided from applying the proposed nitrogen threshol
in relation to the ecological outcomes, given the range
other factors that may impact ecological status, notabl
phosphorus.

Further, with the recognition there is a limited data set
Scotland on which to base these proposals, we would
wish to see more analysis and monitoring to ensure th
any standards are meaningful and effective in support
improvements to ecological stas.

UKTAG recognises that ecological status may be affeq
by a range of factors in any given lake, and that
identification of the nutrient most likely to be limiting to
growth is an important consideration when making
decisions about effective measurdé$owever the wider
scientific evidence supports the view that nitrogen sho
be considered alongside phosphorus as a cause of
eutrophication.

The standards have been derived using the most rece
available data for the UK, covering a wide range of lak
types. UKTAG considers the standards to be applicab
across the UK, but as with previous standards they wil
kept under review and updated should evidence becor

available suggesting that they can be improved.

Page |48



Chapter 5: River Fish Classification

Respondent Qusztlon Remark UKTAG Response
Ulster Angling | 8 We disagree with this policy as it is simply a means of| This proposal does not alter th@ne-Out-All-Out
Federation NBfFEAY3 &GFyRINR&AD 2 S 0] principle; instead, it seeks to address a bias that was
policy remains the best policy. identified in the use of the river fish classification
procedure in Scotland throughe second cyclever
basinplan. We believe that these changes will lead to
river fish classificatins that more accurately reflect the
impact of pressures on fish communities.
Energy UK 8 Yesc no reason to retain inconsistency with England &| Noted.
Wales. Only relevant to Scotland.
Energy UK 8 Yes, generally supportivethere is no reason toetain The current method relies on combining results from

inconsistency with England & Wales. Only relevant to
Scotland.

However, a consequence of aggregating sites is that it
could result in rurof-river hydro plants taking further
and additional measures to increase compensation flo
thereby negativel impacting renewable energy
generation output from hydreelectric power stations.

There is concern that any future changes of this naturg
could have an impact on any SEPA Water Environmer
Controlled Activity Regulations (CAR) licence fees,
specificallythe new SEPA annual fee process planned
O02YS Ayid2 STFSOU AY HAHM
FI OU2NE @

multiple sites within river watebodies. W propose to
revisethe method of aggregatioaswe currently believe
the method overestimates impacts at groups of impact
sites and underestimates the impacts where pressurey
are limited. The averaging approach proposed will
deliver an assessment that is more representative of t
conditions across the sites that have been surveyed.
Consequently, we do not expetct see the outcome that
has been suggested.

Any further issues arising frorhé revision of the
associated CAR Regulations can be picked up in routi
liaison ahead of the Scottish Government led regulato
consultation.
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We would expect SEPA to enter into discussions with
hydro operators as to how these standards will be
AYLE SYSYGSR 6AGKAY {9t! Q
Controlled Activity Regulations and the possibility of
needing to review existing CAR licences.
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Chapter 6: Emamectin Benzoate EQS

Question

Respondent No Remark UKTAG Response
Coastal 9 We are surprised that UKTAG should be consulting on t js standard practice for UKTAG to consult on all
Communities how the proposed EQS has been derived, because th¢ specific pollutant proposals.
Network 1 YQa ¢SOKYAOFft ! ROAAZ2NE
(Aquaculture Directive can be presumed to be national experts in
sub-group) setting thesesafe levels. However, we support the basi

on which these recommendations have been derived.

We agree with the proposed new level for the
sedimentary EQS, feeling strongly that no more leewa
needs to be given than the recommended doubling of
EQSsedient presently being applied by SEPA as an
interim position.

When setting the MAEQSwater, we think the AF of 50
recommended to SEPA by WRc in 2017 should be ust
a precaution, instead of the AF 10 used by UK TAG.

{9t! Qa {0200 A amentosy PdiudaitIFat
{KSSU akK2ga GKIG SYI YSOi
mammals, fish and other aquatic organisms (particularf
(K24S tAQAY3 2y (GKS &SI
http://apps.sepa.org.uk/spripa/Pages/Substancelnforn
ion.aspx?pid=171

It is a persigent chemical in the environment, having a

half-life measured in months and remaining toxic in the

Thank you for the support, however the nalata
submitted as part of this consultation will need to be
taken into accountwhich mayresult in a different EQS
recommendation in the revised proposal

We will reconsider the available dataset and check the
most appropriate Asessment Factor (A&3cading to
the EU €chnicalGuidanceno. 27.
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seabed for up to 4.5 years, according to SEPA.

SEPA set three EQSs for emamectin benzoate in 199
These had remained in force until the agency adopted
current interim position. The WRc Review of
Environmental Quality Standard for Emamectin Benzo
2017 gives:

w F #@¥SERE aSRAYSyd GN®S3
(7630 ng/kg) wet weight, which is applicable to sedime
within 25 m of the marine cagefor the protection of
sediment reworkers below the marine cages;

w I -TABEME aSRAYSyid al EAY
/| 2y OSYiUNr A2y oal! /0 2F n
protection of all marine life; and

w F a!'/ F2NJGKS g1 G§SNJ O2
protection of all marine life.

The UK TAG is recommending three new EQSs for
emamectin benzoate:

1. EQSsediment

2. i) MACGEQSwater Maximum Acceptable
Concentration, for acute pelagic effects

i) AAEQSwater Annual Average, for chronic pelagic
effects

EQSsediment

UK TAG is recommending a single EQSsediment of 21
ng/kg (dry weight). This will presumably apply at all

distances from the farm up to 100m from the cage edg
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450 o0& {9t! Q8 yS6 YAEAYST

{9t! A& Odz2NNBy { fL82 a ALILAf 28yAS
EQSsediment that is even lower, at 12 ng/kg (dwt).

The industrysponsored report (Wca 2018) says that fis
farms should be allowed to deposit up to 2580 ng/kg (¢
weight) or 1994 ng/kg (wet weight) of emamectin in the
sediment under and clos€t FI N OF 3S4&
FASERéE 9v{0X YR mMHbn y13
66S0 6SAIKBHSANE AKS aTFI N
This is more than two orders of magnitude higher than
the UKTAG recommendations.

The UKTAG is right to recommend a single new sedim
EQStNB LI I OS {ToAtStaR $6RHASHARNR & T
sediment standards, particularly as it is unclear how S
RSNAGDSRTASERaYSKVWHNI F2NJ SY
Ad mn GAYSA KRAEBEERE GV § o

'Ye¢! D A& Ffa2 NAIKOIE Sy23 ALy
set a single neafield EQS that will ensure adequate-far
field protection at all farms. In fact this is nigh on
impossible, as SEPA has discovered since doing so in
1999.

¢CKS -ToAFSENRE 9v{ ASRAYSY (O A2z
annual average wateEQS (i.e. protective of chronic
effects in sediment dwelling organisms on the basis th
sediment exposure is likely to be lotiged, especially in
the case of persistent substances), but the nield EQS
is a regulatory construct, used more for maning
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benthic impact against computenodelled predictions,
than for reducing pollution below levels that do harm.

28 0StASEO®S GKIG {9t! Qa y
right to no longer differentiate between neaand far
field sedimentation levelsSEPA plans to rely instead or]
pollution mixing zones, more accurate modelling and
enhanced monitoring.

There is very little data on the chronic impacts of this
highly persistent and toxic compound on Scottish mari
species. Long term emamectin toxicstyidies were only
available for two copepod species, with one dathal
endpoint from an acute toxicity study in a polychaete
species (the lugworm Arenicola marina), so UKTAG is
right to also factor in the chronic exposure data for the
most sensitive aqu& species, a chironomid, as a
precaution. Most members of this taxa are found in
freshwater but they are highly relevant to the use of
emamectin on fish farms as some also live in coastal
ASRAYSyidas gA0GK I NBFS A
being mostabundant inthemief A G G2 NJ £ [ 2
to the sites of many fish farms). Chironomids are also
relevant when setting the EQS, as they are known to
aSyariAosS G2 SYFYSOlAyYy o

Peer reviewers of the UKTAG recommendationgegr
GKFG aGKS Y2ali ONRGAOI

in the context of impacts on benthic fauna, using the d
GKFG Aa I @FAtlrofSéE FyR
data was appropriate for EQS setting in the marine
environmentinthe absenc@ ¥ Yl NAYy S RI {

Thank you for your comment. Please note that additiof
chronic data are now available.

The peer reviewers made this statement when the
chironomid study was the only available chronic study
We intend to revise our proposal and get it peer
reviewed. This question is highly relevant now that the
dataset for chronic toxicity in sediment dwekliehas been
greatly extendedbut the chironomidChironomus riparus
remains the most sensitive species.
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The industry bases its argument for setting a much hig
EQSsediment on its own new chronic exposure data f
two species of amphipod, but UKTAG expresses somg
concerns about the experimental design of some of thg
studies, and pointdzii G Kl 0 G4KS Ay Rdz
to normalise its toxicity results relative to a standard
organic carbon content, which would also reduce the H
sediment.

It correctly points out that despite these new data, and
even if the chironomid data werestegarded, then

GFr OO2NRAY3 G2 /L{ HTZI AY
factors, chronic test data should cover the most sensit
aLISOASa Ay GKS | @FAflrofS
lugworm Arenicola).

UKTAG states that the limit for chronic exposuréhia
sedimentdwelling worm is lower than the chronic
exposure limits derived from the other studies of the
pelagic copepods. If UKTAG had based its EQSsedim
recommendation on the lugworm rather than the
OKANRBY2YARZ Al ¢62dzZ R KI @
sediment of 41 ng/kg dwt (rounded) based on the-ddy

[/ pn 2F nnody dzAk13 Ay (K
double the current recommendation.
Ly SEGNBYS O2yidN)ad G2 i

report proposes an EQS 6300% higher than 41 ng/kg

UKTAG has already given some ground by exercising
expert judgement in choosing the Assessment Factor,
permitted under the Water Framework Directive

technical guidance CIS 27. In part this has been possi

We believe that the shortcomings in the laboratory tes
data are only minor and that overall the studies have
been well conducted from our review of tleports. The
industry have since submitted updated results
normalized to 5% organic carbon as part of this
consultation (see below)

Thank you for the comment. The cited figure (41 ng/kg
dwt) would have resulted had no chronic toxicity data
been aailable, following the methodology of the EU T(
no.27. It was presented for comparative purposes, to
the proposed EQS (based on chronic data) in context.

Thank you for the comment. We believe we satisfactol
explained why the AF of 50 welBosen with the data
available at the time and note your comment.
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because including the chironomid data hraguced the
uncertainty about impacts. An AF of 100 would normal
apply in this case but UKTAG has chosen to use AF 5
compromise that will allow twice as much emamectin t
0S RAAOKFNBSRZ O2YLJ} NBR
(recommended to it byhlte 2017 WRc EQS proposal
report (Water Research Centre Ltd 2017)) and current
applied to all new and expanding marine fish farms.

The UKTAG is right not to set the EQS for emamectin
benzoate any higher than this.

¢CKS {O0200AaK { I f viBn/andM$R R
Animal Health have submitted their own research (Wc¢
2018. Derivation of Marine EQS for Emamectin Benzo
Report to Scottish Salmon Producers Organisation an
MSD Animal Health. Wca Environment andHega.
December 2018), arguing for a sedint EQS 10,000%
KAIKSNI G6KIFy {9t! Qa OdzNNB
flaws that the SSPO/MSD Animal Health sponsored
report acknowledges in its own data set; for instance,
''Y¢! D LRAYGA 2dziX GKS Ay
not be based on a sulethal endpoint from an acute
study of short duration. This report also omitted
information from the SEPA field study (SEPA 2018), w
found a significant relationship between emamectin
benzoate and a decline in crustaceans.

This and other uncertaintiga the chronic exposure datd
mean the industry is wrong to suggest using the lowes
AF safety margin permitted, according to CIS 27.

It is not surprising that MSD Animal Health should do

Thank you for the comment, as noted in the UKTAG
background document we agree with your comment in
regard to the arenicola study stbthal endpoint.
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this; it is a division of Merck & Co. Inc., which
manufactures theesticide and will lose substantial salé
if the EQS is permanently lowered, but it is hard to
understand how the SSPO can justify doing so, while
claiming publicly that its members use the sea
sustainably.

It is irresponsible for the aquaculture industryargue
for discharging such high levels of this potent and high
persistent pesticide into areas of the sea that also
support commerciallymportant species of crustaceans,
upon which the jobs of many people in economically
fragile coastal communitiedepend.

D[aa lylfeaAra 2F {9t! Qa
accumulated emamectin benzoate concentration in
aSFro0SR aASRAYSyida I NRdzyR
far the biggest effect on crustacean abundance and
ydzyY o6 SNJ 2F ONXza (| OSdtofal a LIS
organic carbon, particle size, position relative to
predominant flow direction and enrichment of

L2 f @OKIF SGS FodzyRFyOSao ¢K
was independently reviewed by Biomathematics and
Statistics Scotland.

By contrast, the industrgponsored field study (SAMS
2018) failed to find a concrete pattern. We agree with
UKTAG that this is probably due to shortfalls in its
experimental design, with a low density of sampling
points, across a very wide range of habitats which hav
an inherenty wide variation in crustacean diversity and
abundance.

Thank you for the comment. We intend to review the
field data and will request details on the SAMS study t
enable a reanalysis of the data.
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This study and the toxicity studies funded by the indus
must be made available to the public in full. It is

NA RAOdzZ 2dza F2NJ 4KS ' YQa
Framework Directive to consult on hathas derived the
new emamectin benzoate EQS without making availah
the data supplied to it by the manufacturer of the
chemical and its main user, which are using that data 1
argue for a higher EQS. The public interest surely-ove
rides commercial coidentiality.

'Y¢! D alea GKFdG FASER ai
NEt SOl yOS odzii t26 Ay 02y
GKNBaAaK2fR FT2NJ STFFSoOia Oz
{KSiGtlIyR aGdzRRéQa RIGFZ

concentration somewhereithe region 1¢; 100 ng/kg
dwt should be protective of impacts on
macroinvertebrate abundance/diversity of benthic
Fldzyl ¢ YSIYyAy3a GKFG 02y
likely to put that fauna at risk.

UKTAG is right to conclude that the difficulties i

reconciling the conclusions of these two field studies
means that it must take a precautionary approach to th
Assessment Factor safety margins it applies when usil
deterministic approach to deriving the EQS for such a
long-term persistent toxic subance, and that in this cas
an Assessment Factor of 50 is appropriate.

iKS Ay

ad
U 2T LINE

FGSa GKI G
i AYyOlFL}F ot S
5 {2

: 2 0 SY@ANRYY
i K Spropogddl E@Ssdditnéntis not a

protective, responsible value, as claimed by the SSPQO

Please see the response below concerning release of
study reports as Intellectual Property.

Thank you for your comment. With the data analysis o
the field studies available currently, we agree that the
results seem equivocal with the inference being that
RAFFSNEBYyOSa Ay KFEoAlGl Gz
a large part in this. Witbut extensive surveying for
reference conditions for each habitat type, which woul
be difficult in practice, there is no easy way round this.
We will request further detail on the SAMS study to
enable reanalysis of the data, as stated above.
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We are particularly concerned by the lack of a true
chronic study of the most sensitive marine sediment
species that were used in the acute tests. Many jobs if
{ O2 (i tfragileRushieconomies depend on fishing fol
crabs, prawns and lobsters, which are virtually ignored
setting these levels. These are both reasons to take a
precautionary approach.

We note that UKTAG is expecting to receive new data
from an ongoing aimal toxicity study, presumably the
polychaete (ragworm) study mentioned in the docume
LINBadzylofte +faz2 FdzyRSR 0o
and the aquaculture industry, and that UKTAG will
consider this data and may alter its recommendations
accordigly. In that case we urge that this new data
should be published and that there is a further public
consultation if the UKTAG changes its recommendatio
on the EQS.

{9t! Q& NMHzZ Sa NB3IFNRAYy3I 0
FIENXYAQ ! €t 20! oliowall ke tydSspecies
of polychaetes to be killed by the combination of
sediment and residues of-fieed emamectin benzoate.
Given that polychaetes are among the last organisms
succumb in the AZE, ragworms are not likely to be the
most sensitive of @ttish marine animals to the chronic
impact of emamectin benzoate.

DAGSY GKIG SYIYSOGAY 068y
mammals, fish and other aquatic organisms (particular
GK2asS tAQGAy3a 2y (KS ast

UKTAG CCT RecommendaiionR 2 OdzY Sy i &

We agree that any EQS needs to be protective of othe
organisms farmed or harvested commercially, althoug
this is not the original purpose of a specific pollutant E

Under EU regulations that govern the marketing and u
of chemicals, full studseports are considered
Intellectual Property. However, undére other regimes
study summaries that include enough information to
judge reliability are generally produced that can be ma
publicly available. We will contact the data owners with
this in mird when we review the new study data. Pleas
see also our response to Andersidiarine Qurveys.

We are seeking further expert advice on the relative
sensitivities of polychaetes with respect to the
ddzoadl yoSQa Y2RS 2F | OGaA
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mode of action of emamectin benzoate appears to hay
been well studied, although a later publication appears
indicate it may be relevant for a wider range of species
and taxa than thought previously (see Uses of the
Substance se@iy 0 Q ®

The CCT Recommendations document neglects to ing
GKA&a a!aSa 2F GKS {domail
omission be rectified immediately, with full references
provided to the later publication?

Pelagic EQS:

It seems quite extraordinary, andalild be a matter of
censure for SEPA, that the UKTAG could not find a cr
study of the impact of emamectin benzoate on a mysiq
shrimp that SEPA used in 1999 to set its original pelag
9v{ F2NJI SYIFIYSOiuAy> FyR i
thisstudy, h S | £t 42 RA &Ll LIISI NB
information than that in WRc 2017 is available, nor is
FdzZNI KSNJ RSGOFAE 2y GKS LIN

As a result, UK TAG has had to discount the data sho
the greatest sensitivity and instead has based the/n
LISt 3IA0 9v{ 2y | aiay3ats
G2EAOAGE &aGdzReé 69tt = HAM
will benefit from being able to discharge this toxin into
(KS SYSANRYYSYG> RSALMAGS
with test solution analgis and lack of a test

OS2y OSY (NI GA2Y OFdzAaAy3 &A
GAaadzSa I NRPdzyR GSad adza
Gt ARFGA2YE D

This is parof the UKTAG background document
consulted upon, not a separate document.

We are unable to offer an explanation for these data a
the assessment being unavailable. We are satisfied th
new test has been well conducted to internationally
recognized sindards, and so its results are suitable for
hazard assessment. The difference in results is fairly
typical of laboratory ecotoxicity testing, generally
cumulative result of many small biological and water
chemistry differences. Standard tests are desigted
minimize these differences and aid reproducibility, but
when dealing with living systems there will always be
uncontrollable variability
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Accordingly, the UKTAG is recommending that the pel
MAGEQSwater for emamectin should be doubled to 9
LC50 of 0.078ug/l, versus the 96h LC50 0.04ug/l that
derived from the nowmissing study previously used by
SEPA to set this EQS.

i) Acute effects MAGQSwater (Maximum Acceptable
Concentration)

The UKTAG says that in the 2017 WRc¢ EQS proposal
NBL2Z2NI dzaSR oe& {9t! (2 &
for acute effects in pelagic organisms is based on an
acute toxicity study in mysid shrimp with an AF of 50,
while the EQS for chronic effects uses a chronic study
the same species and an AFaf®@¢ ¢ KS | Y¢
recommending an AF of only 10 for the acute MAC
EQSwater, arguing that this is acceptable because it h
also included toxicity data for Nephrops, which
AYGNRBRdzOSa I GKANR f S@St
this species is significdy different from the other
crustacean (copepods), having a different feeding
AGNI GS38 pé

We do not think an AF of 10 in this case is justified. E
0KS AYyRdza(GNE QA 2-EQSwatiBnl\Z:
2018. Derivation of Marine EQS for Emamectin Berzo
Report to Scottish Salmon Producers Organisation an
MSD Animal Health. Wca Environment andHaga.
December 2018) argues for an Assessment Factor of
rather than 10.

Larval crustacea are especially sensitive to pesticides,

this assessment seemst to include any impacts on the

Please see our response above

Please see our response above. The industry derivatiq
took the AFs as used in the WRc report without any

scrutiny of the dataset, because the focus of that revie
was the sediment EQS (please refer to SSPO submisg
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pelagic larvae of commercialfished Scottish species.
Nephrops adults feed on organic material in and on thg
sediment, rather than on invertebrates in the water
column, where the pelagic impact of emamectin
benzoate wold be greatest. If the Nephrops study was
done on pelagic larvae a reference should have been
provided.

Using AF 10 leaves a very small safety margin as a
precaution to protect Scottish pelagic animals, includin
the pelagic larvae of commerciafighedspecies, and
assumes a level of confidence that is contradicted by t
''Y¢! DQa adlaSYSyd dGakKIFG A
more evidence was needed on the reliability of the twg
saltwater studies used to derive the two pelagic EQS,
since the testreportg SN y 2 | @F At |

For these reasons we think the AF of 50 recommende
SEPA by WRc in 2017 should be used as a precautior|
when setting the MAEQSwater.

i) Chronic effects AAEQSwater (Annual Average)

The UKTAG disregards two stuglthat showed impacts
on aspects of the mysid shrimp lifecycle at low levels ¢
emamectin (4.13ng/l and 7.84ng/l), and at one higher
R2aS omrtonty3akf o aleAiay3
EC10 of 9.44ng/l for reproduction is the key endpoint t
take foNB I NR F2NJ KETFNR Faas
data for impacts on two levels in the food chain, the ClI
guidance on the Water Framework Directive obliges th
use of an AF of 50.

Thank you for your comment. Wecognise that
different life stages can have different sensitivities and
exposures. We will consider this comment alongside {
available data and where we have data on different lifg
stages consider this in relation to the proposed EQS.

UKTAG wereassked with deriving EQS protective of the
marine environment as a whole, in accordance with th
protection goals of specific pollutants under the WFD.
The focus is therefore on organisms in the wild, althou
by extension farmed organisnstiould alsde protected
by the EQS set because of the hazard assessment
paradigm followed in the EU.

Please see response above.

Please note these values are from the same study, the
are just different endpoints measured in the study that
showed equivocal statistical response (meaning the
apparent effect at these concentratioresuld notbe
demonstrated with sufficient certaintyY.his is why we
chose the slightly higher endpoint value as representa
of the toxicity observed in this study.
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We agree that it is correct to use the higher AF rather
than AF 10, or the/i R dz& ( N&aQdardy 2 y
NBEO2YYSYRIFGA2Y 2F I C HANZ
recommended AAQSwater of 0.19 ng/l should be
adopted.

We absolutely agree with this overarching statement ir
the UK TAG Chemistry Task Team (CTT) Recommen(
for an EQS for Emamecfenzoate:

GX AAPSYy (GKS AYKSNByife
hazard assessment for the marine environment
compared with the freshwater environment based on t
greater number of (untested) taxa, a more precautiong
I LILINB I OK OFy 0SS 2dzaiAFAS

Thisis particularly true because the chronic impact of
emamectin benzoate has hardly been tested on adult
larval crustaceans, which are caught for food in Scotla
SAGKSNI 2y A& 26y 2N AY
including hydrogen peroxide, whichrist licensed by

SEPA despite more than 19 million litres being dischatr
into the sea from fish farms and well boats in 2017.

Noted.

Coastal
Communities
Network
(Aquaculture
sub-group)

10

Emamectin benzoate is one of the fish farm chemicals
investigated by the omoing PestPuls study in Norway.

Evidence from this study shows that the use of multipls
OKSYAOLFf&a OFy LINRPRRdzOS aa

non-target organisms, in particular in combination with
hydrogen peroxide.

The lead resarcher of this study is Renee Bechmann,

The current risk assessment paradigm considers
chemicals individually, only occasionally are mixtures
chemicals considered in terms of effeatsg.6 PBDE
congeners, dioxins/dioxitike furans and PCBs). Much
work internationally is going on in this field, including
dzy RSNJ GKS 2C5 gA0GK Ay@Sa
YSGK2Raé¢s odzi S@Sy a2 ¢S
the science does not seem to@e enough for use in
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from the International Research Institute of Stavanger
(IRIS). Her-mail is: rebe@norceresearch.no

She has a UK collaborator, Paul Seear, from the
University of Leicester.

Does UKTAG take account of the cumd@&i & 02 O
ST¥SOGa¢ 2F GKS dzasS 27F Y
especially relevant to emamectin benzoate, because g
its long latency in the environment, and it is a further
reason to apply high precautionary Assessment Facto
when settings EQS for thiempound.

regulation just yet.

Thank you for the information on the PestPuls study, W
will look into this.

National Parks| 9 Agree- No comment.

Wales

National Parks| 10 No additional data.

Wales

National Trust | General | We very much welcome the UKTAG review which

for Scotland

endorses the conclusions of SEPA that Emamectin
Benzoate has the potential to cause substantial harm i
the marine environment, including the death of a wide
range of invertebrates, and that the permiseltevels
need to be substantially reduced.

However, the levels for sediment proposed by UKTAG
(23.5 ng/kg DW), are approximately double the interim
guidance issued by SEPA (12 ng/kg DW) and we wou
guestion why this was felt appropriate. We are
particularly concerned that the available evidence
suggests that the widespread Arenicola lugworm, a

keystone species in soft sediments, providing vital

The proposed EQS is double the interim guidance
supplied by SEPA because more chronic toxicity data
sediment dwelling organisms has become available si
that position was setThese additional data mean a
lower, less precautionary assessment factor is justifieg
although the same study has been used. Although the

are no chronic studies ifirenicola, based on the
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structural services, is apparently the most sensitive to
toxicity. We would therefore urge that a highly
precautionary approach is taken to the EQS for this
chemical.

We are also concerned that studies carried out by the
industry to justify requests for a more lenient EQS hav
apparently been denied public access for reasons of
commercial confidentiality. In pacular, the industry
recommendation that the EQS should be about 100 tin
higher (1290 ng/kg DW) than the interim guidance
developed by SEPA is simply not credible in view of th
widespread ecosystem damage that has already been
observed.

We are also erturbed that Paragraph 6.9 indicates that
further data resulting from more recent studies
(presumably the additional industfyunded study
referred to in Paragraph 6.3 v) is expected to become
available during the consultation period and will be tak
into account. We would request that before this is use(
to justify a relaxation in the EQS a further full public
consultation should be undertaken. It should also be a
prerequisite that all documentation of the scientific
studies underpinning this should beaghe publicly
available, and for the full period of the consultation.

chemicals mode of toxic action we believe the tested
midge speies is more sensitive than the lugworm and §
the EQS is protective of arenicola.

We note and understand these concerns. Please see
response to the Coastal Communities Network.

With respect to making studies publically available,
please se®ur response to Coastal Communities Netw(
above.

SSPO

This is a joint submission from the Scottish Salmon
t NERdZOSNEQ hNBIYyAal GAZ2Y

Due to the size of the attachmenithave had to divide
our response into two emails. A second email will reag
you shortly, containing a single attached document (a

Please see responses to youtaleed summary
comments below. Please note that Table 1 lists all the
detailed comments on the UKTAG background docum
that you submitted so that they are publicly available.
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reference: Bridges et al 2017).

Please consider the entirety of this email (and the
subsequent email) and all attachments aur full
response to questions 9 and 10 in the response form.

It is important to state that we do not agree with the
derivation of the EQS being recommended by CTT.
Furthermore, we are aware of additional data that is
available for the derivation of thEQS, details of which
are provided in our response.

Please note that at no point in SSPO discussions with
SEPA, which were held to support the research
specifications, to ensure validity and accuracy of the
industry commissioned research for a UKTAG ssion,
was the necessity of insect assessment in the marine
SYPANRYYSY(l NIAASR® ¢CKAA
ddzLIL2 NI SR 08 (GKS 20SNJ Hn
evidential field work undertaken by industry as part of
licence compliance environmental monitog where an
absence of relevant insect presence from the thousan
of benthos samples taken is demonstrated.
Consequently, the additional information we have now
presented was not considered a necessity in the previ
stages.

Additional to our responseye would like to offer a
suitable individual(s) from our team to attend and
present the new data at the next UK TAG meeting.

The 95% confidence intervals for acute LC50 values fq

I NBYAO2fl oO6Hc (G2 Hnam >3k

Thank you for this offer.

We agree that the confidence intervals do overlap but
at the same time the wide interval, especially for the
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>3k 13 Rg ObstanttalyNdhichlgrovides no
evidence for a statistically significant difference in the
acute sensitivity of the polychaete Arenicola and the
amphipod Corophium. The chronic data therefore covg
the most sensitive species in the available acute studig
because there is no difference between the tested
species.

The freshwater midge studies are not appropriate for t
derivation of a saltwater sediment EQS.

b. The use of the freshwater midge studies for the
derivation of a saltwater sediment EQS is jisstifoy CTT
on the basis that insects with interdidal/marine aquatic
larval stages are known in the UK, namely Clunio
marinus. This rationale is dubious for the following
reasons:

i. The sole relevant reference to marine insects cited b
CTTistoapapeBb h QwSAf f & 6 wagey U
article published in The Glasgow Naturalist. In this arti
0KS | dziK2NJ RSAONRAROSE K2g
adzYYSNRa S@SyAy3a 2y | dz3dz
August 13th 2006, an excursion was made to the shor

Weygdaa .Fe&3 Ay (GKS CANIK
hQwSAffte y20A0SR OKANRY2
gl GSNRa SR3ISés OF dZAKG |

as Clunio marinus. This interesting note by an
enthusiastic naturalist does not constitu'S | & & d
(KS 6Sati 2F {020t yRé I &
on the wider distribution of Clunio is presented by CTT]|
so they have no way of knowing whether this single
Scottish marine insect species occurs in any locations
close to fish farms qiif it does, whether there is any

CGorophium study, does not give us confidence that the
statistics are representative and would suggest they
are actually not that helpful. This caluindicate that
actually a chronic study iArenicola should have been
considered.

Thank you for your information. We are seeking
further expert advice on this aspect of the derivation.
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evidence that it has been, or could be, adversely affec
by exposure to emamectin.

AA® ¢KS R2dzo 0 FdzZ adl Gdza
including salmon farming areas, is highlighted by the
following findings:

w uhid marinus is listed both in the World Register of
Marine Species (WORMS) and the Marine Species of
British Isles and Adjacent Seas (MSBIAS) subset.
Consequently, Clunio marinus is included in the Marin
Recorder dictionary. However, there are noaats for
Clunio marinus in the Marine Recorder.

w ¢CKS b.b !'Gflra AYyRAOIFGS
y2 a!ylIOOSLIISRéE NBO2NRAU
(https://species.nbnatlas.org/species/NBNSYS000002
3), but none of the records is at a location where salm
farming occurs (Wh one location being at Tarbat Ness
the Scottish East Coast).

w ¢KS hOSIy . A23S23INJ LKA
maps the taxon as present in the Clyde, but that syste
does not appear to have the ability to query the source
the record(s) concerrb[https://obis.org/taxon/118146
]. However, based on the general geographical locatio
this record most likely refers to the publication by
hQwSAtf& oHnnyovo®

AAA® LG Aa O2NNBOG GKI G
associated with the marine sediment. Hever, it should
be noted that its distribution is strictly limited to the
intertidal zone (i.e., seabed that is covered and
uncovered by the sea according to the rise and fall of t
tide). Larvae move to the lower fringe of the eulittoral
zone which is damerged at normal tides and is expose
only at springtides (Kaiser et al. 2011).

Page |68



iv. To the best of our knowledge this is the first time th
CTT has expressed an interest in focusing a saltwater
assessment on protecting insects. This interest halglq
only arisen because of the prior existence and use of
freshwater sediment insect data. If CTT had been
presented with only thesaltwater sediment dataset for
crustaceans and polychaetes then this would have
exceeded the data requirements for settingatwater
sediment EQS, and CTT would not have asked for any
additional testing of freshwater sediment species.

v. Clunio marinus is cultured in laboratories for use in
chronobiology studies and so could have been tested
toxicologically if there had beeamy great desire on the
part of regulators to focus an EQS on protecting this
species. Instead, discussion between industry and
regulatory authorities has been entirely about testing
saltwater crustacean species. At no point has industry
ever been asked ttest marine insect species and yet w
are now potentially about to be regulated on this basis
As the presence of Clunio marinus is strictly limited to
intertidal zone, freshwater insect data are not relevant
for the derivation of a marine EQSliig¢ EQS is meant tg
protect subtidal benthic faunal communities, or if this
EQS forms the basis of a mandatory monitoring progra
in which sediment is collected only from the subtidal
zone.

The freshwater midge studies are not appropriate for t
derivation of a saltwater sediment EQS.

a. Statistical comparison of the freshwater sediment
toxicity data (which includes the two midge values) wit
the saltwater sediment toxicity data (for crustaceans a

polychaetes), using the CIS 27 methodology, shthat

Thank yodor this comment. However this study is
available, and technical guidance directs us to use all
available reliable and relevant information (with
reference to your comment above). Only very recently
has further chronic ecotoxicity test data on organisms
representative of the exposed environmental
O2YLI NI YSyid GKFEG F2Nya
regulated medicine use become available.

Thank you for this information. We were not aware
this species was cultured and so potentially available
for toxicity testing.

Please see our response to Anderson MaBae/eys
with regard to protection goalsral EQS for specific
pollutants.

From a preliminary look at the neslata,we agree the

statistical difference is mostly a product of the preseng
of thetwo chironomid species in the freshwater datase
when no similar taxa are present in the marine. We ha
similar situation with the pelagic data where reanalysig

by one of the peer reviewers showed that the apparen
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the freshwater sediment data are significantly different
their sensitivity to emamectin and should therefore not
be pooled with saltwater crustacean and polychaete
sediment data. This difference is driven by the two
chironomid values, which areunh lower than the
toxicity values for all other taxa, including the freshwat
sedimentdwelling crustacean H. azteca.

2. An F test to compare variance homogeneity betwee
the freshwater and saltwater values, as required in CI
27, produces an F statistof 0.84 and a p value of 0.913
The variances of these two groups are therefore
statistically similar and it is appropriate to continue witl
a two tailed ttest performed at a significance level of
0.05. Thistest produces a t statistic of 2.97 and a p
value of 0.041. The null hypothesis that the sensitivity
freshwater and saltwater sediment organisms is simila,
therefore not supported and the two datasets should n
be combined

pd® /¢¢ Aa AYO2NNBOG G2 A
dzy O S Ndinhazgrd assessment for the marine
environment in the case of emamectin. There is, in fag
smaller degree of uncertainty in the hazard assessmel
of this substance when compared with a wide range ol
other substances released to the aquatic, and esgbgi
marine environment. This is because the mode of acti
and target receptors for abamectins are specific and v
well known, and there is an extensive sediment test
database available for these specific target receptors ¢
emamectin. Benthic taxonoim groups that have not
been tested, namely echinoderms and cnidarians, are

statistical difference was down to &é&fences in taxa
between the datasets, rather than differences in

sensitivities between similar organisms. We will consig
this further in the revised proposal.

Please see our comment above in relation to the pelag
dataset.

Thank you fortie comment. We will consider this furthe
as part of an extended &morandum of Agreement
consideration in revised proposal
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likely to be less sensitive due to their lack of glutarmate
gated chloride channels (Wolstenholme 2012).

Throughout the document, sediment toxicity data are
expressed as sedimentydweight (dw). The results from
the field studies are expressed as sediment wet weigh
(Ww).

7. When anomalous data are removed from SEPA ang
industry field study datasets there is no evidence to
suggest that emamectin concentrations up to
approximatelyy >3k 13 66 @2dzZ R |
crustacean populations. Interestingly, this is similar to
concentration at which no effects are observed in the
most sensitive sediment toxicity test (C. riparius). This
value derived from field data is considerably imehan
an order of magnitude greater than the EQS proposed
CTT, so CIS 27 recommends that the size of the
assessment factor should be reviewed. If the ww/dw
concentrations reported by SEPA (Table 4 of their Fish
Farming Report [SEPA 2018]) are used@$ derivation,
the average moisture content is 38.4%. Using this

F SN 3Ss |y 9v{ 2F m >3k
Il OO2NRAY3Af&XE Yy 9v{ 2F wm
concentration that has been shown to cause no effectg
TASER aA0dRYWE)A 0A PSSO ™M >3

8. In conclusion, we would support the derivation of a
saltwater sediment EQS based upon the most sensitiv
saltwater sediment value (organic carbon normalised
[/ 2NR LIKAdzY bh9/ 2% podo >
which produces an EQS (rounded do@nf p > 3K

However, evidence from field studies should also be

Thank you for this comment. Waeilltakethisinto
account inanyrevised proposal.

Thank you for this informatione wouldlike to
understand whethethe statistical procedure work
(removal of anomalous dat#at you describe was
undertaken after your submission tife data packages
F2NJ | Y¢! DQdweNtId hiSwokk alkobe
shared with us?

This approach is very different from that proposed prio
to the consultation. We understand a large reason for
this is the availability of further ecotoxicity data, but stil
going from an AF of 10 on a sldthal endpoint in an

acute study to an AF of 58rfa chronic NOEC in a large

dataset, when no new field data are available, seems
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taken into account when setting an EQS and these
studies demonstrate safety below a concentration in th
NEIAZY 2F m >3Ik13 665 6A

concentration. We therefore mpose that for additional

safety an AF of 50 is applied to the Corophium NOEC
GKIFIG @FrtdzS Aa GKSyYy NRdzyR
This value is lower than the NOEC for the most sensiti
freshwater species that has been tested (C. riparius) 4
would therefore also protect this species

This response to the recent UKTAG documents on a
revised emamectin benzoate EQS focuses on the
derivation of a marine sediment EQS and the two mair
documents that deal with this:

w . I 01 3 NP -2y Recontneigidiifor an EQS
for emamectin benzoate.pdf

w . I 01 3 NP -d2y TReomwrentd2on2D18 industry
sponsored EQS derivation report for emamectin
benzoate.pdf

We take a detailed approach in this response, address
each statement or collection of statementstiin the
relevant sections of each report. Our conclusions are
presented first, followed by specific responses to the
statements (Tables 1 and 2 below)

In accordance with CIS 27, sediment toxicity data are
normalised to a standard sediment defined asihg\.an
organic carbon content of 5% (w/w).

OVERALL CONCLUSIONS

1. The following chronic sediment toxicity data are
available for emamectin benzoate:

a. Freshwater sediment endpoints:

big change. We will review all the new data, further
consider the relevance of the insect data and consider
the protection goals of EQS for specific pollutants, as
discused in the previous sections.

Thank you for the comments. Your detailed responses
tables 1 and 2, are included in the following sections.
have addressed your comments here in relation to you
summary comments but cover some areas not in the
summary below.

Thank you. We have checked your workings and agre
with the values, apart from that for chironomid study ((
value in the study was higher than that which you have
used, at about 4.5%).
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i. Log10 O@ormalised C. riparius NOEC value of 2.6
>3k13 R¢ Kgdwidnmp >3k

ii. Log10 O@ormalised C. dilutus NOEC value of 4.8
>3k13 R ' ndcym >3Ik13 R
iii. Logl10 O@ormalised H. azteca NOEC value of 43.2
>3k13 R ' mMmdcop >3Ik13 R
b. Saltwater sediment data:

i. Log10 O@ormalised L. plumulosus EC10 value of
ngH @y Tdw thased ol geomean of two studies) =
Hdc o >3Ik13I Ro

ii. Log10 O@ormalised C. volutator NOEC value of 53.
>3k13 Rg ' mdtHT >3k]13I R
iii. Log10 O@ormalised H. diversicolor NOEC value of
cMT®p >3Ik13 R ' HOT pm >

SSPO

10

In addition, the existing data set of marine studies is
completed by a chronic study with the polychaete
Hediste which removes any earlier concerns that a
chronic study was not available for the apparently mog
sensitive taxon in acute studies.

6. CIS 2Table 5.3 specifies an assessment factor of 1
GKSNE NP GUKNBS f2y3 (S
representing different living and feeding conditions
AyOf dzZRAY3 | YAYAYdzy 27F
These conditions are met by the available dataset in
which the following four longerm sediment tests are
available for crustacean and polychaete species with
different living and feeding conditions, with three tests
for marine species:

a. Leptocheirus: burrowing surface depefgieding

amphipod (Bridgesteal 2017)

2SS | LIINBOAFGS (GKS AYyRdzad

dataset with representative species. We have a conce
based on anecdotal evidence that the ragworm may b
less sensitive species than the lugworm. We are seeki
independent expert advicen this aspect of the dataset.

We will consider the extended dataset, relevance and
differences in living/feeding conditions further as part g
the revised proposal.
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b. Corophium: burrowing suspension and surface
depositfeeding amphipod (Gerdol & Hughes 1994)

c. Hediste: burrowing predatory and scavenging
polychaete (Costa et al. 2006)

d. Hyalella: epibenthic grazer and surface depfestling
amphipod (Stong 1972).

Biotikos
Limited

This derivation is based dresh water, in vitro, in
solution, Ecotoxicological analyses based onresect
species The results are being proposed for utilisation i
monitoringmarinefish farms and extrapolated to
encompass aide variety of crustacean specids
sediment | have no confidence that this is an
appropriate basis for setting an EQS in this environme

Thank you for your comment. In addition to the respon
above, please note that the EU TG no.27 recommendyg
relevant freshwater and marine datse pooled unless
there is a statistical difference between the two datase
Your guestion refers more to relevance we believe, as
discussed.

Mowi Scotland
Limited

No, we do not support how the proposed EQS has beg
derived.

We would refer to (and quport in full) the detailed
response (and additional scientific data) submitted by
Scottish Salmon Producers Organisation (SSPO) on b
of its members. This provides a detailed point by point
response to the previous CTT reports on the derivatior
the proposed EQS outlining the areas of concern and
information gaps have been addressed. We would
request a review of the previous CTT assessments
undertaken in light of the detail and new data presente
in this additional response.

We do not wisha repeat the conclusions of SSPO
response but we do wish to highlight a key concern wh
we believe is unreasonably influencing the derivation ¢
the proposed EQS.

Previous @emistry Task Team (CTaEsessments the
proposal of EQS for UK river basin sfiegollutantsg
followed EU technical guidance and were subject to pg
review prior to consultation. We do not believe a
wholesale review of them is necessary.
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Specifically, we do not believe that freshwater midge
studies are appropriate for use ihé derivation of a
marine sediment EQS. The use of freshwater midge
studies has been justified by the CTT on the basis that
insects with marine aquatic larval stages (namely Clun
marinus) are known to be present within marine
environments in the UK. Noithstanding the significant
concerns and the lack of any robust peer reviewed
AOASYGAFTFAO RFHOGF 2y GKS a
presence in the marine environment in Scotland we c3g
offer our direct observations generally on the presence
marineinsects in the benthic environments around our
fish farms.

Mowi Scotland is the largest fish farm operator in
Scotland and undertakes approximately 35 benthic
surveys a year at fish farm sites across a wide geogra
spread on the West coast of Scotlanith locations
ranging from enclosed loch waterbodies to true open S
environments. These surveys are carried out for both ¢
statutory compliance requirements and for own site
management reasons purposes and includes detailed
taxonomic analysis of sedent samples. We have
accumulated an extensive library of data on biological
taxa going back many years; with this data notably als
being in the public domain having been submitted to
SEPA as per regulatory requirements.

From a taxonomic point of view,sacts will be recorded
within our monitoring reports if identified within our
samplings (this is a requirement as part of the NE Atla

Marine Biological Analytical Quality Control Scheme a

Thank you for your comment. Please see the responsg
the similar comment from Loch Duart in relation to
survey data and our response to the similar comment
from Anderson Marin€urveys in relation to protection
goals for specific pollutants.
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goodpractice). Insects however would potentially only
be in bund intertidal areas subject to significant
brackish/freshwater influence so would generally be a
result of washouts. They are not part of an active
community in the benthos for fully marine environment
and a review of our benthic reports confirms thasécts
are not generally found anywhere close to our farm
environments and are only identified @xtremely rare
occasions.

Intertidal species such as insects have not previously
been identified as a protection goal for an emamectin
benzoate EQS. Thereeaat present, no regulatory
requirements for intertidal sediment sampling for
emamectin benzoate residues. The focus on marine
insects appears to be solely because of its previous af
earlier focus as part of EQS derivation. There are now
sufficient saltvater sediment data sets for crustaceans
and polychaetes that would appear to satisfy the data
requirements for derivation of a marine EQS. As such
guestion the appropriateness of continued reliance an
use of freshwater insect data in the derivationsoEQS
for emamectin benzoate.

Summary

As the presence of Clunio marinus is strictly limited to
intertidal zone, we are strongly of the opinion that it is
not appropriate to utilise freshwater insect data for the
derivation of a marine EQS noting thhe purpose of the
EQS is to protect subtidal benthic faunal communities.
We would contend that the available evidence on the

presence and distribution of Clunio in the benthos

surrounding farm environment does not support this

Please see our responses to SSPO
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approach. The available dasats from fish farm
monitoring indicate an absence of Clunio from fish farn
environments (which are submitted to and directly
available for SEPA to confirm). This evidence forms a
stronger weight of evidence than the justification that
the CTT has attriliad to the very limited survey data on
presence / distribution of Clunio in Scotland, arising frg
G§KS NBFSNBYyOSR aAay3atsS LI
2008).

Mowi Scotland
Limited

10

There is now additional ecotoxity tests available to adq
the previously available data sets and | would refer to
additional detail andstudies submitted by Scottish
Salmon Producers Organisation, namely:

1. Emamectin benzoate: determination of chronic toxia
in a 28day growth study with the ragworm Hediste
diversicolor;

2. Life cycle toxicity of the active ingredient emamectir|
benzode to the sedimentdwelling midge Chironomus
dilutus;

3. Life cycle toxicity of the active ingredient emamectir|
benzoate to the amphipods Hyalella Azteca.

The new data sets addresses a key point raised by the
CTT that there was not enough data to distirs
differences in sensitivities between freshwater and
marine sediment dwelling organisms, a justification for
the previous pooling of data.

Thank you. We will be reviewing these studies as statg
above, subject to the necessary data being made
available

Please see our comments in the previous section in
relation to the statistical differences between the
datasets.
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Anderson
Marine
Surveys Ltd

The background information presented by CTT on
emamectin benzoate is minimal and does not recognig
some key points relating to mode of action, toxicology
and consequent environmental effects. Specifically,
emamectin is a binder to GABAA receptors whieh ar
widespread in invertebrate and vertebrate animals; the
focus on arthropod taxa is therefore inappropriate. Bot
GABA and GIuCl receptors function as ion channels a
there is therefore reasonable cause to expect emameq
effects to vary significantly ibween fresh water and
marine environments and organisms; in which ionic
gradients across neuronal membranes will be very
different. Both WRc (2017) and CTT (2019) conclusior|
regarding combining the freshwater and saltwater
ecotoxicity data on the basis ab obvious differences in
AaSYaArGAg@AGASE YR (1y2e6ftS
mode of action, are not justified.

3. Inclusion of the freshwater chironimid chronic toxicit
data in derivation of the sediment EQS is fundamental
incorrect. As noted abovéhere are good reasons to
consider that both the habitat and
taxonomic/physiological distinctions between
Chironomus riparius and marine benthic organisms
NBf SOyl G2 GKS 9v{ I NB
the relevance of Chironomus data, baseda single
intertidal record of Clunio, is both ecologically and
hydrodynamically simplistic and naive. Insects have n(
relevance whatsoever to the structure and function of
YENAYS 6SYyGKAO Ay@SNI SoN.
adF0dSYSyil aLy raSyNidhdan® are S
situated in sea lochs or coastal waters that are protect

from the rigours of the open sea; hence they are almos

Thank you for this comment. We will further investigatg
this aspect and take expert advice on invertebrate
LIKeaAaz2t238 gAGK NBALISOI
action, including likelyelative sensitivities between
fresh- and marine water organisms

We think there is a wider issue that needs to be
addressed. We are seeking further expert and policy
advice on the use of this study in relation to the
protection of the marine environment, considering not
only representativeness and potential for exposbre
alsowhat the protection goal of Specific Pollutants with
regard to the marine environment actually means. In
previousderivations,marine standards for specific
pollutants have been taken to be protective of all marin
environments, including transanal and coastal waters.
We think the narrower protection goal to which you
allude may represent something different to that for
which a specific pollutant is derived.
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always in tidal zones such that sediment exposure to f
faeces deposition or other releases from the cages cal
occur bah up- and downgradient. This means that
sediment exposure can occur in areas between cages
the shoreline, not just in areas between cages and the
2LISy aSl ¢ wlLlvte Aa O2yT¥
to the wellcharacterised dispersion of partiate wastes
from marine aquaculture sites. There is no evidence, ¢
reasonable cause to expect, significant exposure of
insects in intertidal sediments to emamectin residue
originating from aquaculture.

4. Inclusion of the Arenicola iday casting datasialso
dubious. CTT correctly question the derivation of the
ECl0sulh SGKIf SyRLRAYGT | O
aSSYy G2 AYRAOIFIGS Iy S¥FS
sufficiently robust to support the derivation of an EQS.

5. In view of the abovehe correct outcome of the CTT
flowchart (Figure 1) should be a QS of 305 ng/kg (two
MW amphipod datasets with AF of 100); noting that th
does not account for more recently available datasets.
the Arenicola dataset is included, the AF should be 50
giving a similar QS of 258 ng/kg.

6. CTT correctly conclude that the SEPA field study dq
not support a threshold for effects of emamectin.-Re
analysis of the SEPA (2018) dataset shows that there
basis to conclude that crustacea are more effected thg
other taxa; that there were uncontrolled habitat
variables which preclude an unambiguous assessmen
emamectin effects using GLMM or CCA, and that

contrasting conclusions can be drawn from this datase

Thank you for the comment. We agree with regard to
the use of thisi (i dzR &-&xkal eadgmint.

Thank you for the comment. We agree with regard to {
dza S 2 F (i K Aethal édpdak and &e wbulddbe
interested in seeing your reanalysis of the data. We
intend to review further the two available field sties as
part of revised proposal.
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based on arbitrary inclusion of sites.

7. Overalljt is surprising and concerning that both SEP
and UKTAG should derive recommendations of such
consequence for the aquaculture industry, from such
sparse and irrelevant datasets. The limited available d
of ecological relevance, from two very similaraghiid
amphipod species, supports a chronic sediment EQS
around 305 ng/kg (dry weight), so not significantly
different to the previous EQS of 760 ng/kg wet weight,
assuming sediment water content of 40%. The
previous EQS should therefore be retainpénding
review of the additional data recently provided by
industry.

Please see our responses to your comments above, w
also indicate what steps we will take next to produce a
revised proposal for this substance

Anderson
Marine
Surveys Ltd

10

CTT appear to be uninformed @figoing work
undertaken by the industry, specifically to provide a
wider range of test organisms relevant to the review. T
CTT review and recommendation should have been
delayed to take account of this additional data. SEPA
and/or UKTAG should have conssioned or undertaken
independent studies to address the data gaps (which
have been clearly recognised for a decade). As it stan
the CTT recommendation is based on inadequate and
outdated information.

We were aware that one new study was being conddc
in a polychaete species, but not that additional
freshwater studies would also become available. As
stated above we will be reviewing all the new data as
part of the revised proposal.

Conducting ecotoxicity testing is expensive and beyon
the resourcesespecially in the case of chronic studies,
nowadays of public bodies. Following the paradigm of
regulations like REACplant protection product
biocides and vedrinarymedicines, it is up the registrant
seeking to market a substance to conduct the requisite
GSadAay3 G2 SyadaNB G§KS LIN
environment based on exposure routes and substance
properties. The fact remains that the way in which this
substancds used results in large quantities of what is g

highly persistent chemical being releases to the maring
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environment, with few if any comparable situations for
other veterinary medicine uses.

Wester Ross
Fisheries Ltd.
in cooperation
with Anderson
Marine Ltd.

The background information presented by CTT on
emamectin benzoate is minimal and does not recognig
some key points relating to mode of action, toxicology
and consequent environmental effects. Specifically,
emamectin is a binder to GABAA receptotsch are
widespread in invertebrate and vertebrate animals; the
focus on arthropod taxa is therefore inappropriate. Bo
GABA and GIuCl receptors function as ion channels a
there is therefore reasonable cause to expect emameq
effects to vary signidantly between fresh water and
marine environments and organisms; in which ionic
gradients across neuronal membranes will be very
different. Both WRc (2017) and CTT (2019) conclusio
regarding combining the freshwater and saltwater
ecotoxicity data onlie basis of no obvious differences i
AaSYyarldAdAdASaE YR 1y26ftS
mode of action, are not justified.

Inclusion of the freshwater chironimid chronic toxicity
data in derivation of the sediment EQS is fundamental
incorrect. As naéd above, there are good reasons to
consider that both the habitat and
taxonomic/physiological distinctions between
Chironomus riparius and marine benthic organisms
NEfSGIyd G2 GKS 9v{ I NB
the relevance of Chironomus datbased on a single
intertidal record of Clunio, is both ecologically and
hydrodynamically simplistic and naive. Insects have n
relevance whatsoever to the structure and function of
YENRAYS 0SYyGKAO Ay@SNI So N,

Thank you for this comment. We will further investigatg
this aspect and take expert advice on invertebrate
LKeaArz2t23e gAUK NBaLISOU
action, including likelyelative sensitivities between fres
and marine water organisms.

Please see our response to Anderson MaBae/eys
regarding this point.
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a0l dSYSy i #pbsyre indNashifardstare S
situated in sea lochs or coastal waters that are protect
from the rigours of the open sea; hence they are almos
always in tidal zones such that sediment exposure to f
faeces deposition or other releases from the cages cal
occur both up and downgradient. This means that
sediment exposure can occur in areas between cages
the shoreline, not just in areas between cages and the
2LISy aSl ¢ wlLlvte Aa 0O2yT¥
to the wellcharacterised dispersioof particulate wastes
from marine aquaculture sites. There is no evidence, ¢
reasonable cause to expect, significant exposure of
insects in intertidal sediments to emamectin residue
originating from aquaculture.

Inclusion of the Arenicola 1@ay castinglata is also
dubious. CTT correctly question the derivation of the
EC10suh SGKIFf SYyRLRAYGT | O
aSSYy (G2 AYRAOIGS Iy S¥TS
sufficiently robust to support the derivation of an EQS.

In view of the abovethe correct outcome of the CTT
flowchart (Figure 1) should be a QS of 305 ng/kg (two
MW amphipod datasets with AF of 100); noting that th
does not account for more recently available datasets.
the Arenicola dataset is included, the AF should be 50
giving a similar QS of 258 ng/kg.

CTT correctly conclude that the SEPA field study doeg
support a threshold for effects of emamectin.-Realysis
of the SEPA (2018) dataset shows that there is no bag
conclude that crustacea are more effected thather

taxa; that there were uncontrolled habitat variables

Noted.

Noted.
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which preclude an unambiguous assessment of

emamectin effects using GLMM or CCA, and that
contrasting conclusions can be drawn from this datase
based on arbitrary inclusion of sites.

Overall, 1 is surprising and concerning that both SEPA
and UKTAG should derive recommendations of such
consequence for the aquaculture industry, from such
sparse and irrelevant datasets. The limited available d
of ecological relevance, from two very similar qoinod
amphipod species, supports a chronic sediment EQS
around 305 ng/kg (dry weight), so not significantly
different to the previous EQS of 760 ng/kg wet weight,
assuming sediment water content of 80%. The
previous EQS should therefore be retainpdnding
review of the additional data recently provided by
industry.

Thank you for the comment. Please see our response
the similar comment from Anderson Maril@rveys
above.

Wester Ross | 10 CTT appear to be uninformed of ongoing work Please see our response to this comment from Anders
Fisheries Ltd. undertaken by thendustry, specifically to provide a Marine Qurveys.

in cooperation wider range of test organisms relevant to the review. T

with Anderson CTT review and recommendation should have been

Marine Ltd. delayed to take account of this additional data.

Scottish 9 Scottish Environment LINK very much welcome the | The proposed EQS is double the interim guidance

Environment
LINK

UKTAG review, which supports the conclusions of SE}
that Emamectin Benzoate has the potential to cause
substantial harm in the marine environment and shoul
be reduced. dwever, without further information we
cannot support how the proposed EQS has been deriy
Emamectin Benzoate can cause the mortality of a wids
range of invertebrateg the extent to which this will

impact the wider marine environment has not been full

supplied by SEPA because more chronic toxicity data
sediment dwelling organisms has become available si
that position was set. These additi@data mean a

lower, less precautionary assessment factor is justifieg
although the same study has been used.
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identified ¢ and LINK consider that a precautionary
approach be taken, which may require the cessation o
use of this substance or at least a substantial reductiol
permissible EQS levels. LINK would like to see further
information to clarify why the prposed acceptable level
of Emamectin Benzoate by UKTAG (23.5 ng/kg DW) &
approximately double the interim guidance issued by
SEPA (12 ng/kg DW)? We recognise that these levels
remain substantially lower than previous EQS levels b
consider it importanthat the disparity in the proposed
EQS levels is justified. LINK is concerned that the ava
evidence suggests that the widespread Arenicola
lugworm, a keystone species in soft sediments that
provides vital structural services, is apparently the mos
sensitive to toxicity. We would therefore urge that a
highly precautionary approach is taken to the EQS for
chemical in light of this evidence. We are also concern
that studies carried out by the industry to justify requeg
for a more lenient EQS ta apparently been denied
public access for reasons of commercial confidentiality
particular, the industry recommendation that the EQS
should be approximately 100 times higher (1290 ng/kg
DW) than the interim guidance developed by SEPA an
56 times hidper than the proposed UKTAG
recommendation. We believe that this figure is simply
not justifiable in view of the levels of toxicity and
mortality already observed. We are also perturbed tha
Paragraph 6.9 indicates that further data resulting fron
more re@nt studies is expected to become available
during the consultation period and will be taken into
account. We would like clarification as to whether the
further data referred to is the additional industfyunded
study referred to in Paragraph 6.3 or anottstudy. We

We should clarify that there are indications it is the mo
sensitive in the marine dataset. Currently the proposeq
EQS is based on chronic toxicity in a freshwater midge
which we believe is highly likely to be more sensitive t(
0§KS OKSYA Ol bRency Bepdposedl EQS
should be protective ofrenicola.

We note and understand your concern. Please see ou
response to the Coastal Communities Network.
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would request that, if the conclusions of this study are
used to justify a revision and increase in EQS, a furthe
full public consultation is undertaken. LINK consider th
there is insufficient evidential data on the impact
Emamectin Benzoateas on marine organisms and the
wider environment for an accurate assessment on EQ
be made. We consider that it should be a prerequisite
that all documentation of the scientific studies
underpinning this review are made publicly available.
Without acess to these studies, LINK cannot support t
proposed EQS.

Scottish 10 No additional data.

Environment

LINK

The Scottish | 9 - SSC also does not find it appropriate to combine botlf Thank you for the comment. Please see our response

Salmon
Company

freshwater and marine datasets to produce an overall
marine EQS.

- Using studies of freshwater insects to assess the imp
of Emamectin benzoate on marine invertebrate
communities is noappropriate due to the significant
difference in their sensitivity to Emamectin. Datasets
relating to these marine communities should be used
rather than data sets relating to freshwater insects.

- Additional marine and freshwater datasets should be
analysed to allow for a better statistical comparison

- SSC understands that previous studies submitted ha
not been used as driving datasets, instead used to alte
the multiplying factor, we ask that these dataset are re

visited.

AndersonMarine urveys above and SSPO.

Please see our response to the similar comnfean
AndersonMarine Surveys above in relation protection
goals of aspecific pollutant EQS. In relation to mode of
action, we are further considering this in relation to FW
VS marine organisms and seeking expert advice.

Weintend todo this as part of a revised proposal.
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- There is insufficient evahce to suggest that the midge
AaLSOASE W/ fdzyA2 YI NRyYydzaQ
found in any locations on the west coast of Scotland in
close proximity to fish farms. It is also noted that the
species is associated with marine sediment, however i
distribution is confined to the intertidal zone. As the
presence of C.marinus is strictly limited in the intertidal
zone, studies relating to this species should not be usg
to help inform and derive an EQS for marine sediment
communities.

To conclude welo not believe it is appropriate to use
studies relating to freshwater insects to derive an EQS
marine sediment communities due to their significant
difference in sensitivity to Emamectin. This argument i
strengthened when considering there is no retof
Clunio marinus to which the study relates in the Maring
Recorder dictionary, suggesting there is no evidence t
Clunio marinus is found around fish farm locations. W¢
request that the derivation of the marine sediment EQ{
for Emamectin Benzoatelisvisited using relevant
marine datasets.

The Scottish | 10 No additional data.

Salmon

Company

Scottish Sea | 9 Any proposed EQS should be applicable to the receivi| Please see our response to the similar comment from

Farms

environment and key sensitive species present. In the
OFasS 2F YI NRyY Sus®oéf Bnsamdciind K
Benzoate, this should be limited to marine subtidal
benthic and/or epifaunal organisms. We do not agree
gAGK GKS /¢¢Qa RSNRAOGIGA?Z2
organisms where:

Anderson MarineSurveys above in relation to the
protection goals of a specific pollutant EQS. In relation
mode of action, we are further considering this in
relation to FW vs marine organisms and seeking expe
advice.
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- the significant differences in apparent sensitivity
indicate that data should not be pooled with marine
species

- they cannot be demonstrated as likely receptors for tl
regime being regulated

- in the specific case of Clunio marinus, no distribution
data is available which might suggest it to be present i
the appropriate locations, or at risk, from marine farmin
activity.

LYy mT @SIENBQ Y2YyAUl2NRY3

have no recollection of any Class Insecta species bein

recorded in either the vicinity of farm sites or at

reference locations. Aecent review of our 51 most

recent monitoring surveys, including sites on the West

Coast of Scotland from Argyll to Loch Eriboll, Orkney g

Shetland, have also showo recordg see summary

table below. see summary table below

Survey Date Site Insecta
present?

Eday 0

Lismore East

Lismore West

Puldrite

Spelve B

Clunio
present?

11/01/2019
11/02/2019
21/01/2019
27/02/2019
12/11/2018
10/01/2018
04/04/2018
08/06/2018
21/08/2018
17/10/2018

Bringhead
Fishnish A
Fishnish B
Fiunary

0
0
0
0
Bloody Bay 0
0
0
0
0
0

o|lo|o|o|o|o|olo|o|o|o

19/02/2018 Nevis C

Please see our response to SSPO.

Please see our response to the similar comment from
Loch Duart.
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17/09/2018

Scallastle NW

18/09/2018

Scallastle SE

26/11/2018

04/09/2018

Tanera 2

27/09/2018

0
0
Shapinsa 0
0
0

Vidlin Outer

o|lo|lo|olo

04/04/2018

Westerbister 0

02/11/2017

CamaBoun 0

11/07/2017

Charlotte Bay 0

08/02/2017

Creran B

14/07/2017

Dubh Sgeir

12/07/2017

Dunstaffage 0

21/03/2017

Eday

23/06/2016

Fiunary

21/06/2017

Kempie

02/11/2017

Kshorn N 0

05/10/2017

Kishorn W

03/07/2017

Lismore West 0

02/08/2017

Nevis A

26/09/2017

Nevis B 0

10/02/2016

Nevis C

13/04/2017

Port na Moralachd O

16/09/2016

Scallastle SE

0

16/09/2016

Salastle NW 0

15/11/2017

Shuna

21/06/2017

Sian

14/11/2017

Spelve A

05/01/2017

Tanera 1

05/01/2017

Tanera 2

19/07/2017

Teisti Geo

olo|o|o|alo

12/12/2017

Toyness

28/03/2017

Lismore East

o

16/05/2016

Bloody Bay

o

02/11/2016

Fada

05/07/2016

Fishnish A

05/07/2016

Fishnish B

olo|lo|o|o|o|P|o|o|o|a|o
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23/02/2016 Kishorn N 0 0
23/02/2016 Kishorn W 0 0
13/09/2016 Puldrite 0 0

16/09/2016 Scallastle NW 0 0
20/04/2016 Shapinsay 0 0

We fully support the consultation response as provide(
by the SSPO and would ask that all points made there
are adequately considered by UKTAG. This should prq
I NB@GASE 2F GKS /¢¢Qa NB
relevant to, and appropriate for, therotection of marine
subtidal species.

Scottish Sea | 10 Please refer to SSPO response attdchments.
Farms
Fish Vet Groug 9 LF GKS 202S0OGAGS 27F (KS | Please see ouesponse to the similar commefrom

EQS for the lonterm protection of marine benthic
Fldzyl dddddé (G(KSYy GKS L2
data appears unjustified; specifically the Chirononatkd
should be viewed with caution, as freshater insects do
not form part of the marine (subtidal) benthic
invertebrate communities that may reasonably be
considered to be impacted by aguaculture activities. In
addition, the Arenicola 1-@day casting datdoes not
appear sufficiently robust to support the derivation of g
EQS.

Whilst protection of the marine environment is of
paramount importance, revision of the sediment EQS
appears to require further investigation and
consideration of more pertinent trlaesults before any
change to the standard can be proposed. In particular

AndersonMarine Surveys.

Thank you for the comment. We agree with regard to {
dza S 2 F ( Kethal éndpdae Q& & dzo

Thank you for your comment. We will consider mode ¢
action and relative sensitivitidarther in our revised
proposal.
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greater consideration should be given to the mode of
action of emamectin benzoate on a range of invertebrg
species that are likely to be directly affected (specifica
those speies on and within marine subtidal sediment)
where the influence of salinity, and differences in
physiological responses of different marine invertebrat
groups can be accounted for. The fate of Emamectin
Benzoate residue in intertidal sediments may beyve
different to that encountered in the sutidal

depositional zone that to date has been sampled and
FaaSaasSRI FyR | Wdzy A @3SNA

As the UKTAG proposals with regard to Emamectin
Benzoate will have a significant impact on the
aguaculture industry, the previous EQS should be
retained until this additional and more applicable data
has been considered, in order to inform any
recommendation for a change in the Emamectin
Benzoate sediment permissible residues limits.

Thank you for the comment. We will revise our propos
G2 AyOfdRS GKS ySg RIGI ®
comment on regulatory aspects of standards, and wha
may be in use currently, as the substance doetshave
specific pollutant status currently.

Loch Duart
Ltd.

As a farm operatowe support the scientific scrutiny of
environmental impacts, and welcome the process of
Environmental Quality Standards reviews where all
relevant and up to date information is taken into accou
and given appropriate weighting.

With regards to the propsed Emamectin benzoate EQS
we have concerns on several counts, namely:

w 9YIFYSOGAYy o6Syi 2GS O
to invertebrate and vertebrate species, rather than the

arthropod taxa focused on in the EQS derivation

Please see our response to the similar comnfemn
AndersonMarine Surveys and SSPO above. In relation

mode of action, we are further considering this i
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assessment

w | T NBpedes had Eeéiused for derivation of
marine EQS; not only is this questionable in terms of
relevant environmental fate of Emamectin benzoate, b
given the mode of action of Emamectin benzoate on iq
channels, the response of freshwater and marinecépe
to Emamectin benzoate exposure will differ substantia

Reviewing our own environmental monitoring data 200
¢ 2019, totalling some 114 surveys around marine farn
sites and associated reference stations, on no occasio
have insect taxa been recorded his, combined with the
substantial differences inevitable in ecotoxicological
response to Emamectin benzoate for marine and
freshwater species and the single reference to the insg
species Clunio around the intertidal zone on the west
coast of Scotlath, substantially challenges the way in
which the proposed marine EQS has been arrived at.

relation tofreshwatervs marine organisms and seeking
expert advice.

Thank you for this information. We presume the survey
were conducted to meet regulatory requirements and {
would have been conducted in the stidal zone for all
stations,which would explain the absence of midge. In
terms of species relevance and protection goals, pleag
see our response to the first Anderson Marine Surveyy
comment.

Loch Duart
Ltd.

10

We do not believe that all relevant information has beg
taken into acount in derivation of the proposed EQS.
The aquaculture and pharma industries have substant
amounts of information, including ecotoxicology data fi
a range of relevant test organisms and environmental
monitoring data from the marine environment, which
does not appear to have been taken into consideratior
As above, the aquaculture industry and pharma
companies have relevant data relating to marine test
organisms and environmental monitoring which shoulg
be taken into consideration. We believe that such
information, as well as a review of suitability of the tes

organisms considered, must be taken into account bef

We will revise our proposal to include the new data thg
has been highlighted 2 dza F & LJ NI 27
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any further conclusions on Emamectin benzoate EQS
made.
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Detailed commentoon emamectin benzoate EQS from SSPTable 1
(Summary commentdrom SSP@hat cover the main points have been addressed aboVeKTAG have not repeated responses in th
table, which isincluded to ensure all comments received are publicly availgble

Table 1. Background RepeChemistry Task Team (CiieBommendation for an EQS for emamectin benzoate.pdf: industry response

CTT Report statementin italics

Response to statememtin body text

1
f9t! dzaS GKS O2yOSLIJi 2F | aFFNJI FASERE YR aySI N haSdakosn a
O2@SNBR o0& /L{ wTX SldA@GlItSyld G2 Iy dal yseduahentdivedifNiyadi§s ondhe ba
that sediment exposure is likely to be long lived, especially in the case of persistent substances). It is used infeegudatjgiance
assessment. The near field EQS seems to be used in regulation as ddriggdditional far field monitoring requirements, and so coul
be thought of as more like a MAC (maximum acceptable concentration), although for the reasons stated MAC are lessrelevant
sediment exposures to substances of this kind. As this is-garwtard endpoint, CTT have focussed on the derivation of a sedimen
in line with the principles of CIS 27.

We agree with this summary of the relevant roles offiald and neaifield sediment EQS for fish farming.

2
There are not enough data to distjuish any differences in sensitivities between freshwater and marine seedilwveting organisms. A
is the case for the pelagic data, CTT has followed CIS 27 guidance and pooleshfrassitwater data. This is further discussed below
relation to rdevance.

This statement is incorrect, especially now that further studies are available. It is possible to compare any numbes odepduneling
upon the underlying distributional assumptions that one is prepared to accept. Section A1.3.7.1 irpfd@d&s a method for testing
whether freshwater and marine datasets should be combined for EQS derivation. We can use this method to compare theddata
below:
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w CNBaKglGSNI aSRAYSY(d RFEGFY

0Loglo O 2 NX' I £ A R / NA LJ- NR dzidn dnhvp/ >@Ikf{ddS R¥T wHPdc >3ITk {13 Ro
0LoglOOg 2 NX I f AaSR / RAf dzidza bh9/ @Ftdz2S 2F noy >3k 3 Rg T
0LoglOOg 2 NX I f AaSR | FTGSOF bh9/ @lLtdzS 2F nodnw >3Ik13I R T

0LoglOOYg 2 NI f A
0LoglOOYg 2 NI f A
0LoglOOYg 2 NI f A

L) dzYdzf 2@ UA RO MnoIDAESRZS2F TIA8HYSOYY 2F
@2t dzi 642N @l fdzS 2F podo >3Ik13 RS I ™

(0]
(0]
(0]
yi RFEGEY
(0]
(0]
® RAGSNBRAAO2t 2N) @l tdzS 2F cmMT1ddp >3k 3T Ro

D¢ D¢ QX
v wmWw
A« e ¢

An F test to compare variance homogendigtween the freshwater and saltwater values, as required in CIS 27, produces an F stg
0.84 and a p value of 0.913. The variances of these two groups are therefore statistically similar and it is approjornditeum with a
two tailed ttest paformed at a significance level of 0.05.

This ttest produces a t statistic of 2.97 and a p value of 0.041. The null hypothesis that the sensitivity of freshwater amer saltwa
sediment organisms is similar is therefore not supported and the two databetsld not be combined.

Available reliable and relevant dataset:

w al NJ yteSnvtoxitit® iyf Acrustacean species (3 studies in 2 copepod speciethsililendpoint from acute toxicity study in a
polychaete species (the lugworm Arenicola marina)

wFreshwater: londerm toxicity in 1 insect species

This is no longer the most up to date list of available saltwater and freshwater sediment studies (see point 4 below)

The only reliable chronic sediment study available to WRc (2017) and subsequeptvgsemas the 28d emergence test with the

freshwater midge Chironomus riparius. The peer reviewers agreed it was reasonable to use this freshwater study to dereve a m
sediment EQS, following CIS 27 guidance. Since then three additional hggustrged chronic studies became available, two in the
marine amphipod Leptocheirus plumulosus (EPP 2018e; EAG 2018) and one in the marine amphipod Corophium volutator (5§
In addition, the industry conducted an additional acute toxicity study itutpgorm Arenicola marina (EPP 2018c) and an acute toxi
study in the same Corophium amphipod species (EPP 2018d) as the chronic study. The chronic Corophium study includesti#he

28-day duration results but was also continued to day 75. Thestesles all followed accepted international or national (US EPA)
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guidelines except for the chronic Corophium study, the protocol for which was based on well document literature sohectsirOf t
available chronic studies, the most sensitive is thekfided 0 SNJ YA R3IS addzRé 6Hy RIF& bh9/ Moy

There is now an additional chronic study with the polychaete Hediste to add to the list of saltwater sediment tests, anthievo
freshwater sediment studies, with Hyalella and a second chironepedies, C. dilutus. Please see study summaries in Attachment

The lowest overall sediment value remainstheR8 @ bh9/ 2F médmTp >3Ik{13I RE F2NI / & NR
NEIljdZA NSBR o6& [/ ¢¢ (KSy theidrgahiydad coaténiiof dediment dsed irrtistidy wak éeporied as 2.3%),
/ ¢¢Qa NBalLkRyasS (G2 GKS AYyRdzaiONE 9v{ NBLRZNI UGKSNB 4| &staDddhl i
sediment organic carbon content valwf 5%. This criticism was related to the new studies commissioned by industry but, followin
logic, the normalisation must also be completed for all other studies.

Interestingly, the O@ormalised NOEC of the second and newer chironomid stud@i&sfif @ KA IKSNJ ondy >3Ik
older study. This is surprising given the fact that the second study covered an extended exposure period (62 days \&rsys\2® c
higher number of replicates (12 versus 4) and individuals (144 ¥&@) and additional endpoints (including reproduction). Therefor
the second study is of greater relevance and should form the basis of any regulatory decision, as exemplified by thedatalironm
Protection Authority of New Zealand (2018), who useM@EC from the second study as the relevant endpoint.

Considering the marine data in isolation, the geiinal endpoint in the new acute Arenicola lugworm study gave a lower result than
observed in the three marine chronic studies. Thisis@ag® mn F2NJ OlFL adAy3 2F mudgp >3Ik{13I R
aldzZRASa A& GKS 3IS2YSIUNRO YSIFEYy F2NJ GKS 9/ mn F2NJ ANRBgOK NI

The Arenicola study produced angn2 NY | €t AaSR OF a0 ARAD 9/ MO S@INImMHuAYp ~EKQE NBa |
there was criticism of industry for not normalising all sediment toxicity values to a standard sediment organic carbonvaduéeof 5%
(see Table 2 below).

LT GKS ! NBYAO2(tRg L&t dNBAF AMM dOp NDPky] I 2NXYFE AASR Ay GKA& g1
|

Y8 NIy3S & GKS AAYAEIFINI®@ y2NXNItAASR [SLII20KSANHzZ 3INRS
j A& | 2

KS 3
SRA&GS bh9/ ZT odmT ORYHINE @FHaRFAIK (GKS y2N)NI§ SR NE LIK A
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After the normalisation process recommended by CTT the most sensitive result from chronic saltwater sediment studidsris trere
obtained from a crustacean species, EarJK A dzYZ gAGK GKS t2¢Sad bh9/ 2F po >3k 3
highest test concentration) and the true NOEC will therefore be higher.

CTT has reviewed the three additional chronic marine sediment studies and the two addaideaeddiment studies and finds them a
to be reliable and relevant, appropriate for use in hazard assessment and EQS derivation (see annex). However it dleolutldabéheg
sublethal endpoint from the acute Arenicola study has some shortcomingsesms to be inherently linked to mortality, with this

relationship having a greater impact at higher concentrations. The endpoint is based on the total number of casts, raitpidetiel

10-day test, but the decreasing number of animals in test coinaBon vessels is not taken into account in the statistical analysis.

Reanalysis of the data to make this correction does not seem possible based on study design (i.e. not possible tovooymsungi at
the same frequency as casts). Whilstthe EE2ONJ OF a Ay 3 OmMH PP >TIk]13I0 Aad f26SN GKIy
mortality would affect the slope and shape of the dosgponse curve and so likely influence the casting summary statistic value.
Nevertheless, the results seeminidicate an effect is occurring such that the results are not solely driven by the decreasing numbg
Wworms.

CKS GaK2NIO2YAy3Iaégd 2F GKS OLFLaduAy3a REGE Ay GKS | NBy A @gwith this
organism (see more detailed response in Table 2, comment #9 below).
/ ¢ ¢ QA NBIdZANBYSY(d FT2NJ 2NHFYAO OFNDB2Yy yY2NXIf A&l GAZ2Y Y 6dvefa

CTT also considered the available acute sediment toxati&gelt, because the lugworm result for mortality (LC50) indicated that the
sensitive species in acute studies may not have been tested in longterm studies. Reliable acute studies are available in:

w ! NBYAO2ft | YIRNIRY Y pm aa (voaR® & 53xH @] 3
w / 2NRLKAdzY @2f{-Rii& (RN¥n& MadadzRAIE] Mns mnom >3k {13
w ¢KS &ALRG LINI gy tlyRFEfdza LI FG2OSNRAY yR 9/ Hn OY2NIFtAGE

It can be seen that the most sensitive species was the lugworm Arenicola marina, however two amphipsdapedeen used for
chronic testing rather than this or a related species. Of these amphipod tests, the two Leptocheirus plumulosus chesrsb@tveti
effects whereas the Corophium volutator did not. According to CIS 27 in the selection of agsiessaonenchronic test data should co

the most sensitive species in the available acute studies.
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The 95% confidence intervals for the studies mentioned by CTT are as follows:

w ! NBYAO2ft Ll YI NRYRIYE ¢[g/2p M (AERIANESA a2k TD v v k> Tk (RB @ ¢ KISy Rppis
of these studies (when wet weight is converted to dry weight, based on a moisture content of 28%yis 18 >3k 1 3 R4
confidence interval for the second of these studies i€26H >d@w | 3

w /[ 2NRPLKAdzY @2Ffdzi R2BY [¢pPAZRERMDHD ¢AHAGKRKIMBS YR mnm >3k |
unable to produce 95% confidence intervals. However, use of the simpler binomial method (Stephan 1977) produces thelfQlEf
and 95% confidence intervals for each study: 28 $38) (when wet weight is converted to dry weight, based on a moisture conte
28%)and 74 (12&nun0 >3Jk1 3 RoD

w ¢KS ALRG LN} gy tI yRFfdza LI I G& OS N&end copfienc intermals foividsNaiue betalls
this is not a true EC20. There was 15% mortality at 0.1 mg/kg ww and 20% mortality at both 0.4 and 0.8 mg/kg ww in this stud
However, there was only 2% mortality at both 1.2 and 4.8 mg/kg ww. Emanveasintherefore unlikely to have been responsible fo
the increased mortality at lower exposure concentrations due to a clear absence of a dose response relationship.
CKS opp: O2YyFARSYOS AyuGSNBIfa F2N ! NBy A &pdiviovedap substaiallyywhiah prodd
no evidence for a statistically significant difference in the acute sensitivity of the polychaete Arenicola and the arGuinguidum.

The chronic data therefore do cover the most sensitive species in thealladcute studies because there is no difference between
tested species.

The existing data set of marine studies is completed by a chronic study with the polychaete Hediste diversicolor whichaayove
earlier concerns that a chronic study was agtilable for the apparently most sensitive taxon in acute studies.
8

In deriving an EQS for sediment in this situation, there are three main factors to consider:

i. selection of the key study and endpoint depending on reliability and relevance; trenk&lecation in this case is the relevance of
freshwater midge data to the marine environment now that marine test data are available
ii. the appropriate assessment factor based on the completeness of the dataset and,;

iii. how additional lines of evidee (e.g. field studies, acute dataset, investigated mode of action) affect the choice of assessmer
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In addition, for studies in sediment, it also needs to be considered whether normalisation of the data to a set organmooaebo
fraction isappropriate both for comparison of studies and final EQS setting.
(Flow chart is included)

We agree with these statements.

i. Key data selection
As stated above, based on the lack of obvious differences in sensitivity in the freshwater and marins, datagéRc (2017) report an
the peer reviewers of the report decided that pooling of freshwater and marine data was acceptable for pelagic EQS déwelomene
with CIS 27 guidance (CTT agrees with this). Based on this decision and the lack obdditioit data in sediment dwelling organis
they also decided that the chronic freshwater midge emergence study was appropriate for sediment EQS development. (&€F als
with this, but given the new studies in marine organisms an assessmentrelékiance of freshwater insect species for the marine
environment is necessary (note there are not enough data to assess relative sensitivities of freshwater and marine sezliereht d

The freshwater midge studies are not appropriate for tlezivation of a saltwater sediment EQS. Statistical comparison of the fresk
sediment toxicity data, which includes the two midge values, with the saltwater sediment toxicity data (for crustaceaonkyehnagpes)
using the CIS 27 methodology, showattthe midges are significantly different in their sensitivity to emamectin and should therefo
be pooled with the saltwater crustacean and polychaete data.

Although very rare, insects with interdidal/marine aquatic larval stages are known in th&cdérding to Langton and Pinder (2007) i
Britain there are almost 600 species of Anting Chironomidae midge, in addition to 161 species of biting midges of the Ceratopog
family (Chandler 1998). Whilst the majority of these species inhabitfegshrivers, streams and ditches as well as brackish water,
larvae of Clunio marinus inhabit fully marine waters, being most abundant in théttoidl zone. This species has been surveyed in
5Salid 2F {020t YR 6hQwdRif AT NKNYIDP2HR ANA2FAAKOA AEBOAS( K |
a matter of hours before both adult males and females die without feeding. Therefore insect data do seem relevant fon¢ghe mar
environment in this case.

Thesolere SO yi NBEFSNBYOS (2 YINARYS AyaSoOia ORA iépsge article publighed ihTae
. I-

Df Fa3d2¢ bl iddzNFftAdAGD LYy GKA& FNIAOES GKS dzii K2 NJ RS & O NJagaiSan

Page |98



|l dz3dz8 0 Mol K Hnncsz +ty SEOdNEA2Y 61 & YIRS (2 GKS &K2NXced i
OKANRBY2YARA& GRIFYOAY3 ySININRBOlA G GKS gl GSNna SR3IS¢sz OF
ThisYy i SNBaldAy3a y23S o0& |y SyidKdzZaAlFadAO yIl ddzNI £ Aad R2Saornyagon
on the wider distribution of Clunio is presented by CTT, so they have no way of knowing whether this single Scotesingeatiapecie
occurs in any locations close to fish farms or, if it does, whether there is any evidence that it has been, or could$ay adiected by
exposure to emamectin.

¢CKS R2dzoGFdzA adl Gddza 27F [/ f dzy A 2 &éinglaeds,asdighigbtediby the{ fal@ving findhgsz A y
w /[ fdzyA2 YINAydza Ad fAaGSR 620K Ay (GKS 22NIR wS3IAAGERINI 27
Adjacent Seas (MSBIAS) subset. Consequently, Clunio marinus is imthieeMarine Recorder dictionary. However, there are no
records for Clunio marinus in the Marine Recorder.

w ¢KS b.b !'Gfla AYRAOF(GSa F2dz2NJ a! OOSLIISRe NBO2NRA Ol YR
(https://species.nbnatlas.org/species/NBNSYS0000027483), but ndhe ofcords is at a location where salmon farming occurs (\
one location being at Tarbat Ness at the Scottish East Coast).
w ¢KS hOSlIyYy . A23S23aANILIKAO LYTF2NXIOGA2Y {2addSY oh. L{0 ‘hds
the ability to query the source of the record(s) concerned [https://obis.org/taxon/118146 ]. However, based on the general
3S23ANI LIKAOKE f20FGA2yE GKAA NBO2NR Y2aid tA1Ste& NBFSNE (2

It is correct that most of thisspgcS a4 Q t AFS KAAG2NR Aa laaz20AFladSR gAGK GKS Yl
is strictly limited to the intertidal zone (i.e., seabed that is covered and uncovered by the sea according to the radleoaiiteftide).

Larva move to the lower fringe of the eulittoral zone which is submerged at normal tides and is exposed only at springtidest(&lal
2011).

Further, given the inherently greater level of uncertainty in hazard assessment for the marine environmenédamipathe freshwater
environment based on the greater number of (untested) taxa, a more precautionary approach can be justified. This ig mwike&pen
principles of CIS 27. In terms of exposure, many fish farms are situated in sea lochs owatast#hat are protected from the rigours
the open sea; hence they are almost always in tidal zones such that sediment exposure to fish faeces deposition casabdraml¢he
cages can occur both upnd downgradient. This means that sedimentp@sure can occur in areas between cages and the shorelin
just in areas between cages and the open sea.
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/ ¢¢ Aa AYO2NNBOG G2 Ay@21S (GKS LINAYOALX S 2F d&d3INBI GSof) dzy O
emamectin. Therés, in fact, a smaller degree of uncertainty in the hazard assessment of this substance when compared with a
range of other substances released to the aquatic, and especially, marine environment. This is because the mode of satg@t and
receptorsfor abamectins are specific and very well known, and there is an extensive sediment test database available for these
target receptors and emamectin. Benthic taxonomic groups that were not tested, namely echinoderms and cnidaria, arebk{ebstq
sensitive due to their lack of glutamatmted chloride channels (Wolstenholme, 2012).

Based on these considerations CTT believes that the freshwater chironomid data are relevant for marine sediment EQSitdevelo
If this is the case, then CTT rhusview every other saltwater EQS to ensure that marine insects are protected from exposure to a
substances. Under the Water Framework Directive Common Implementation Strategy this process would also need to be cuiitip
EQS derivation acresll other Member States.

To the best of our knowledge this is the first time that CTT has expressed an interest in focusing a saltwater risk assepsatecting
insects. This interest has clearly only arisen because of the prior existence anfdnestiwater sediment insect data. If CTT had bee
presented with only the saltwater sediment dataset for crustaceans and polychaetes then this would have exceeded the data
requirements for setting a saltwater sediment EQS, and CTT would not have as&ay &mtditional testing of freshwater sediment
species.

Clunio marinus is cultured in laboratories for use in chronobiology studies and so could have been tested toxicoltiggceallyafl been
any great desire on the part of regulators to focus an BQprotecting this species. Instead, discussion between industry and regu
authorities has been entirely about testing saltwater crustacean and polychaete species. At no point has industry evekdzbtntast
marine insect species and yet we a@wnpotentially about to be regulated on this basis.

As the presence of Clunio marinus is strictly limited to the intertidal zone, freshwater insect data are not relevantfmthgon of a
marine EQS if this EQS is meant to protect subtidal benthrafacommunities, or if this EQS forms the basis of a mandatory monitg
program in which sediment is collected only from the subtidal zone.

ii. Appropriate Assessment Factor

The available updated reliable and relevant chronic dataset includes sindigse species as follows:
w -day chronic toxicity to freshwater midge Chironomus riparius (WRc 2017)
w -day chronic toxicity to the marine amphipod Leptocheirus plumulosus (EPP 2018e)
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w -day life cycle toxicity to the marine amphipod Leptochgitumulosus (EAG 2018)
w H ydaytclronic toxicity to the marine amphipod Corophium volutator (Scymaris 2018)
This list of reliable and relevant studies can now be updated further, as detailed above.

In addition to these four studies in three speciesrtifrapod, the 18day acute toxicity to the lugworm Arenicola marina (EPP 2018c
study included a sulethal endpoint (EC10 for casting; see above discussion).
CIS 27 does not cover this exact situation. In table 5.3 CIS 27 provides guidance on the Apjsisdldepending on the dataset
available:
w G2yS f2y3 GSNY FTNBaKgllidSNI YR 2yS atfidglG§SNI aSRAYSYy (G 0
assessment factor of 100;
w GUKNBS f2y3 GSNXY aSR
w GUKNBS f2y3 G§SNXY GS
aLISOASae fSIFRa G2 0oly

A Y yRIA Tu?SSaNJBa)/uz)\quKQ)\ayLHB GAYSRA NI BNIBG2SYWRI
G4 6A0K aLISOASaA NBLINBaSydAy3 ithRmafing S
aasSa aYsyu FFEOU2NI 2F w™m

The guidance to marine sediment assessment factors in general also states:

G¢CKS ISYSNIf LINAYOALX Sa 2F y2iSa o000 FyR 6RO | & | Lildtal SR
Additionally, where there is convinciagidence that the sensitivity of marine organisms is adequately covered by that available frg
freshwater species, the assessment factors used for freshwater sediment data may be applied. Such evidence may indodedgt
term testing of freshwatek Y R Y NAY S FljdzZ- A0 2NBlFIYyAaAYaX yYyR Ydzaild AyOf dzR|
Despite the presence of an additional marine species, because this does not seem to represent a significantly differedtféeiding

O2YRAUAZ2Y I (KS & BeScfappliziniassessigest fadtdr &f $00 b thezthinomid data, on the basis that the life hi
0KS YAR3IS Aa aA3dyAFAOlIydfe RAFFSNBYyG G2 GKIFG 27F ( Koaseddn Md

increased comdence the additional study gives for toxicity in this taxa, the supportingeshal effects data from the acute Arenicola
di0dzReé> yR (GKS FFEOO GKIFG GKS FTNBaKgl G§SNJ RFGF NS LINE Fpisgih tHe
GASYSNIf LINAYOALX Sa¢ 3FdzARIFIYyOS y20S 06208 /¢¢ 06St ASQJDémtory K
data in isolation.
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following four longterm sediment tests are available for crustacean and gudyete species with different living and feeding condition
including three tests for marine species:

w [ SLII 2 O0KSANHzaY 0 disdNd® aniplfipdd (BratideF dt DFI7R S LI2 & A

w / 2NRPLIKAdzZYY O0dzZNNRB gAYy 3 dedrbngSnphipbdbgrdol &/HRgheésdA9®) | OS RS LIZ & A

w | SRAAGSY O0dZNNRBgAYy3I LINBRIFG2NE YR a0F@Sy3aiay3a LRfeOKFSHS
w | &FtStftl Y SLAOSY il Kfeélin@ahphip&NStrong 0728 dzZNF | OS RS LI2 & A i

iii. Additional lines of evidence
Additional lines of evidence can be used to modify assessment factors recommended for laboratory data through expertjudgen
described in the CIS 27 guidance, key information can relate to field studies. Peer reviewers of WRc (2017) also rec@8mended
development based on acute toxicity testing, either through the assessment factor approach using sediment dweller déitarianeqt
partitioning approach using pelagic data, as further lines of evidence for choice of chronic data assessmentS&iate§iribes these
approaches, in particular in relation to situations where no chronic data are available. Applying the assessment fagtonigtate
approach to the acute toxicity dataset available now would lead to a QS for sediment of 41 ngi{fkgudwled) based on the dday LC5
2F nndy >3Ak 13 Ay GKS dz3G2NY 6! NBYAO2t 0 | 246 SOSNI /fagsessimdn
factor for chronic data, since both are inherently less certain than chroniddat@ 2 G K | LILINR I OKSa | N5 2 7F
chronic testing in risk assessment. The mode of action of emamectin benzoate appears to have been well studied, altbiough a [
publication appears to indicate it may be relevant for a wider rarfggecies and taxa than thought previously (see Uses of the
Substance section).

We agree with CTT that chronic laboratory sediment data are more relevant than acute data and equilibrium partitioninggnetett
deriving a sediment EQS, especially wttendataset is extensive, reliable, and consistent.

The best pieces of additional evidence that can be considered in relation to choice of assessment factor are the twieeteldrdike
laboratory toxicity data, such studies are usually high in egleg but low in confidence. Based on the results of statistical analysis f
SEPA study (SEPA 2018), no threshold for effects can easily be derived from these data. However the SEPA field sthdy &ugge
concentration somewhere in the region ¢@00 ng/kg dwt should be protective of impacts on macroinvertebrate abundance/divers
benthic fauna. The industigd field study gave quite different results, based in part CTT believes on the differences in study desi
density of sampling pots) and the way emamectin concentration ranges and species presence happened to fall in the analysed
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Various statistical approaches were applied to the data, since initial analysis of the total dataset seemed to indicedéogitatly
implawsible correlation between emamectin concentrations and species richness. Truncation of the concentration data allowed ¢
investigation of the impact of concentrations in ranges representative of proposed EQS (see description of study).eSThebiatiaws
of the survey are equivocal because of the inherent differences in populations in samples, the noise in the data agrdriadcirivy in
the sampling regime. Taking the results of both studies into account, CTT does not see a clear line efteatdencld enable a relaxiy
of the proposed assessment factor of 50, as discussed above.

We agree that reliable field data should be considered as an additional line of evidence when setting an EQS.

/ L{ HT OLJ HyO adl S aielddata (anddnBeeddiblaboratdtyScodtichigdata), Snialk differenteg befiveen a
laboratory-based QS and field data should not be given undue weight. We suggest that differences larger than an order of magr
would, however, warrant further investight2 y | YRX AT 2dzZ@UAFASRXE | NBGAaAz2y 27F (K

CTT currently recommends a saltwater sediment EQS of 23.5 ng/kg dw, so if field effects were evident only at concebtraéions a
approximately 235 ng/kg dw then this should warrant further investigation arssible revision of the assessment factor.
We agree that field data from both the SEPA and PFMS studies provided toxicologically implausible results at very loatmomscent|
However, the data also show that when these anomalous data are removed theyesisdence to suggest that emamectin
O2yOSYy (NI GA2ya dzLd G2 | LIINRPEAYIFGStfe m >3k13 66 62dz ROtHeRDOS
concentration at which no effects are observed in the most sensitive sediment teghdus).
Ly 9v{ 2F FLIWNRPEAYIGSt& m >3k{13 RS Aad GKSNBT2NBE &l T SadeisN]
considerably more than an order of magnitude greater than the EQS proposed by CTT, so the siassafstraent factor should be
reviewed (see comment #16).

16
Normalisation to a set organic carbon content (5% recommended in CIS 27): the freshwater chironomid study OC content was
Because this content is close to the CIS27 guidance and the figidlstacshow that sediment OC can vary greatly with distance fro
cage edge and tidal currents, CTT has not normalised the recommended sediment EQS to 5% OC.
Based on the currently available data and the considerations described above, CTT recommendsaapadgessment factor of 50 to
the chironomid data giving a sediment EQS of 23.5 ng/kg dwt.

If CTT requires normalisation of sediment data to an organic carbon content of 5% then it makes sense for this to beatl@laddo

minimise residualerrep b 2 NXY I € Aal GA2y 2F GKS / ® NALI NAdzAa bh9/ LINRPRdAzOS
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As discussed above, we strongly disagree with the use of the C. riparius data with an AF of 50 because the relevaooaef the f
remains unproven and the latter far too high. Neither of these values is consistent with CIS 27 guidance.

We would support the derivation of a saltwater sediment EQS based upon the most sensitive saltwater sediment value &obganig
V2NXYIFEAEGSR / 2NRLIKAdMZY byoUC2FF podd ¢AKQEA IRMBRIZORAE Iy 9v{
However, evidence from field studies should be taken into account when setting an EQS and these studies demonstratéosatety
O2y OSYUNX A2y Ay GKS NB 3 Ayhlyoveahts cancenirdtion) \He them@fare mpropasdthat f& adilitioOaSsiif]
'y 'C 2F pn Aa FLIWXASR (2 GKS /2NRBLKAdZY bh9/ FyR (K Stha@thd
NOEC for the most sensitive freshwater spethies has been tested (C. riparius) and would therefore also protect this species.

GYSEFENJI FASERE aSRAYSYy(d 9v({

This derivation is not covered by CIS 27, as described at the start of this section. CTT have not proposed a vahdpfonthis e
Although thenear field EQS is described as being used to trigger additional monitoring in the far field for compliance assessmen
it is not clear how assessment factors, and so the relationship between the near field and far field EQS, were dediagtidmnodi¢ne
{9t! wmMdhpd adl yRFNRa FT2N) gKAOK GKSNB Aa | T O02N 2avleddhgof R
OFFSOG¢ O0AS GKS aSFOSR FNBF AYYSRAIFGSt & AYLOSOGampliance\wil vary frén
farm to farm depending on specific issues related to the farm itself and environmental factors of the local area, macty adwidhibe
Y2RSff SR® ¢KA& | RRa O02YLX SEAG& Ay G Kiillénsurdiat all frSi1&cn thé dnd Harid &dedu
far field protection and on the other avoidance of wasted resources in unnecessary additional monitoring is challenging.

The original SEPA 1999 derivation used an assessment factor 10 times lower tHanttiefar field EQS. This appears a defensible
approach forthisno@ G F Yy RF NR SYRLERAYGS a Ad asSSvya G2 NBLINBaSyd | O
is considered a surrogate for a MAC.

We agree that derivation cd nearfield EQS is beyond themit of this exercise.
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Detailed comments from SSPOT Tabl e 2 (responses to UKTAGO6s comments on i
as part of the data package. Documented here so that they are publicly available)

Table 2. Background RepaogtChemistry Task TeanC{ J comments on 2018 industry sponsored EQS derivation report for
emamectin benzoate.pdf

UKTAG BackgrouriReporton Industry EQS derivatistatement- italics
Response t&JKTAG reporstatement body text

1
UKTAG report statementica Environment did not carry out an evaluation of the reliability and relevance of thexigtang
ecotoxicity data, instead relying on the reliability stated in the 2017 WRc report (WRc 2017; thisig felethe pelagic derivations

SSPO responsehis statement is correct. wca generally accepted that the ecotoxicity data applied in the WRc EQS derivatiol
emamectin benzoate had already been evaluated for reliability and relevance (by WRc rerindgously) and that the reliability

and relevance of this data had been accepted by SEPA, since the WRc EQS report was sponsored by SEPA and is publish
available in the public domain. However, it does appear that this assumption was incorrgbiaaisdome of the data presented in

the WRc report remained equivocal. Such equivocality was thus carried over into the wca report, where the same dataseere
The primary objectives of the wca report were to take the previous EQS assessment (WR@20 to update it to include the ney
marine sediment data that had been generated by industry in 2018. As such, wca did not undertake any specific evalbation
WRc report itself, nor did we conduct any new searches of the published literatusséssiif there are further ecotoxicity data or]
emamectin (either not identified by WRc or published since the WRc report was drafted).
2
UKTAG report statemeriBased on the recent mysid shrimp study (EPP 2018a) and the existing acute mysid shrimgvstudies,

environment derived a geometric mean of the three LC50s to give theQ&f€lagic. As discussed in the Chemistry Task Team
Recommendation for an EQS for Emamectin Benzoate document, CTT does not think the original mysid shrimp studies(and
YIe Ay FIFO0 06S GKS alryS addzRes + LRAYyO GKIFG Aa NBf SOy

additional data in the dataset that could allow a lowering of the assessment factor, hence the difference in assessmémnfactg
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that used in the CTT recommendation. This may have been because they took not only the reliability assessment but also tl
assessment factor selection in the 2017 WRc report as being agreed.

SSPO responsAs noted in the response to 1. above, wcamlid undertake any detailed evaluation of the WRc EQS report, nor
the data applied by WRc to derive the EQS. wca generally accepted that the ecotoxicity data applied in the WRc EQS diariv
emamectin had already been evaluated for reliability aslévance (by WRc or others previously) and that the reliability and
relevance of these data had been accepted by SEPA, since the WRc EQS report was sponsored by SEPA and is publishied
in the public domain. As such, wca did not undertake spacific evaluation of the WRc report itself, nor did we conduct any ne
searches of the published literature to assess if there are further ecotoxicity data on emamectin (either not identifieuat loy W
published since the WRc report was drafted).

Thus,both the reliability assessment carried out by WRc and the assessment factor applied by WRc in the derivation of the |
also considered to be accepted (at least by SEPA). Since the only new acute pelagic ecotoxicity data generated inythe indus
sponsored 2018 testing programme for emamectin was for a species already represented in the dataset (mysid shrimp), it W
O2yaARSNBR GKIFIGO GKS WFAINBSRQ ! C g2dzf R y23G 0SS I (SNBRWCTT
to be unreliable, despite their use by the US EPA in regulatory assessments for emamectin, and that CTT believe that someg
other existing acute invertebrate data could be applied to reduce the assessment factor. We have not been able to resigwall
mysid shrimp studies (or study), but would accept the arguments made by CTT with respect to its potential reliabilityeaachey
test for this species has now been undertaken by industry, the original data can be discarded in the MAC derivation.

We would also agree that the additional acute crustacean datum is sufficient to allow a reduction of the AF.

3
UKTAG report statementhe value wca used for the new study also differs from that used in the CTT recommendation. wca
Bl fdzS 2FF aomMu2z 2IR{02 nodnty >3IJkfd ¢KAA GlIfdzS Aa y20 NBL
V2YAYlLE O2yOSYiNlGA2yad LG YI& 06S G4KS [/ pn F2N 7H K2dzNH
SSPO respons@le agree that the correct value to be used in the MAGva¢ionisthe9eK 2 dzNJ [ / pn T2 NJ Yée aAh
The value applied in the industgponsored EQS report was indeed thehdir LC50 and was used in error.

4
UKTAG report statemeriBoth recommendations use the same datapoint from the new nsysithp study. However wca
environment used a nestandard assessment factor of 20, as was used in the WRc 2017 report. Again this may have been b
they took not only the reliability assessment but also the assessment factor selection in the 20EpdMRsbeing agreed.
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SSPO responsas noted in responses to 1. and 2., above, it was assumed that the AFs recommended by WRc had been ac
the regulators, and since the new data did not add anything in terms of additional taxonomic groupsing fetedtegies, the same
AF was applied in our assessment.

We accept, however, that based on a full analysis of the available chronic pelagic ecotoxicity data for emamectin, arishR@E!
appropriate in the derivation of an ABQS.

5
UKTAG report stament:In addition to the full laboratory test dataset, wca also considered the results of the industry field stu
their derivation. It is not clear whether they were asked to consider the SEPA field study (SEPA 2018).

SSPO responséhe SERAponsored field study on emamectin was not considered in the inchsgtopsored EQS derivation as the
full results were not available to us at the time the EQS report was drafted.

While the SEPA fielstudy report itself was available, there agped to be numerous omissions in the monitoring data utilised in
assessment and the statistical approaches applied. SEPA responded to an FOI request from industry for specific datatbeisu
field assessment by sending a large volume of (mas#dievant) information. Owing to the need to carry out a detailed screenin
this data package, it was not possible to conclude our evaluation of the SEPA field study in a suitable time periodsaradlosion
in the industrysponsored EQS report.

UKTAG report statemert:y G KSANJ adzYYFI NE 2F GKS OKNRYAO [ SLIi2OKSA NHza
2018e study as the most sensitive endpoint in truly chronic studies. However this result is not presented in the sfudgteguba
bh9/ 2F fumdr>3Ik]13I 6UKS f26SaiG O2yOSYiuNXdA2y (G1S&a0GSR08.9) 3
74.2) for the endpoint (the report did not present EC10s for any endpoints, just NOECs, LOECs and EQbagye€Tiitbahe EC]
value as presented by wca as the most sensitive endpoint in this study (and the more sensitive between this and thesEhif) .2
SSPO responséhe EC10 was calculated for this study after production of the final test reporé aetfuest of wca, since the
reported (censored) NOEC value has limited utility in EQS derivation. The statistics for calculation of the EC10 wetdqtioeide
dGdzRe Y2yAG2NBDAY QI adzBiLdE SY 8@ 0 WNEB Yy NS LJ2 NIi dCTT vdth the odigital tit iepori b
was omitted in error.

4
UKTAG report statement: ¢ ¢ G KAy l1a 60 SY@ANRYYSYyGQ&a | LILINRIOK (G2 02Y

studies, as the most sensitive endpoint for this species in both stigliesorrect, as follows. The EAG 2018 study derived an EC
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growth for males and females separately, whereas the EPP 2018e study did not consider sexes separately. However woash
geometric mean of the three results (i. EC10 for growthds)and ii. EC10 for growth (females) from the EAG 2018 study, iii. d
EC10 for growth EPP 2018e study), in effect treating them as if they are from three different studies, not two. Alttugh CIS
guidance recommends the use of the geometric mearotobine results from multiple studies, the guidance does not specify wi
do when combining results within a study. CTT believes an average of the male and female growth rates in the EAG 20%8 s
first be taken, then a geometric mean of the tatadies derived. Using either the geometric or arithmetic mean gives a mean E|
OANRGOIKUOL F2NJ GKS 9! D Hnanmy aiddzRé 2F po>3Ik]13I= YR a2 I adf§
2L12aSR (2 ocdc >3k13 a LINBaSyaiSR o6& ¢OI o

S$O responseéAs noted by CTT in their statement, the CIS 27 guidance does not specify what approach to take when comh
results within a study. While we acknowledge the points made by CTT in this respect, we do not necessarily agree thebdis ¢g
take a geometric mean of all three results in this case. However, we did undertake both approaches in our assessment and
outcomes were compared (but not included in the industponsored EQS report).

¢tKS RAFTFSNBYOS 0Si6SS ysidered hgyligiblg/ifRecaioxicdlogical Bmn$ He. likelydo b©well within the
inherent variability of the testing process), and therefore we elected to apply the slightly lower value. In additiorigttie®s®f one
value over the other has no overelifect on the subsequent EQS derivation.
8
UKTAG report statemer®f the four available chronic studies, the most sensitive is the freshwater midge study. However, wc
discounted this study as not relevant. They state:

G¢KS RFEGF RSNAOGSR T2NJ YIENARYS aLISOASE aA3ayATAOLyGte HoLI
benthic organisms and they are sufficient to derive a marine sediment EQS without the need to include the freshwaterg)C. ri
data. The larvae of C. riparius live and feed in freshwater sediments, but adults are not aquatic. In addition, the st sens
endpoint in the C. riparius study was adult emergence from pupae (i.e. following metamorphosis from larvae). Tieetrilgre
YENAYS AyaSold aLlSOASad CNRY GUKS wpInnnmonInnn Ay asgpethapd L
several hundred species, are marine or intertidal (Cheng 1976). Their habitat is limited to transitional emtgsgrovided by
estuaries, saltmarshes, mangrove swamps, and the intertidal zones (Cheng 1976). Furthermore, since there are no melirage
species which have life cycles involving aquatic larvae andaquoatic adults, this study could be conse&bbas not relevant for the
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derivation of a longerm marine sediment EQS for EMB. We have therefore derived a sediment EQS for EMB using only ma
AaSRAYSY(d RIGI o¢

CTT does not agree with this conclusion, as there are valid reasons for using thelfré&shMdaY A R3S &G dzReé 06asS
recommendation in the Chemistry Task Team Recommendation for an EQS for Emamectin Benzoate document).

SSPO respons@/hile relevance is not addressed specifically in CIS 27, the guidance document does proposetiibal€RED
study reliability and relevance approach for assessing if individual studies are both reliable and relevant for EQ$i1dEdvaitio
study to be relevant in this context it would be expected that the species and endpoints are directlyblediicthe protection goa
being sought. In this case, the protection goal is marine species, so the use of a freshwater species to derive thead@8fis cl
guestionable relevance.

As stated in the industrgponsored EQS report, we acknowledge thatréhare a small number of intertidal insect species, and
accept that Clunio marinus has been observed on the Scottish coast (but see the limitations pf these observations niolied.,in |
comment #10). However, intertidal cannot be considered as fullymaan biological terms, and the fact remains that there are n
truly marine species with benthic larval stages which metamorphose inteagoiatic adults. The freshwater insect emergence
endpoint is therefore clearly not relevant to truly marine spe@e®. those that are likely naturally to occur in the vicinity of fish
farms and therefore be exposed to emamectin.

Intertidal species, and specifically insects, have not previously been stated as a protection goal for the emamectin IS \a(
no knowledge of any requirement for intertidal sediment sampling for mandatory routine monitoring of fish farm medicines.
Furthermore, if the freshwater insect data did not exist, the EQS would be derived according to the available marine sedime
SO20G2EAOAGE RIGEYE YR FOO2NRAY3 (2 GKS | LINEIF OK LINB a0
F2N) KA & LzN112aSs YR WYIFENRYS AyaSotaQ ¢2dZ R y2i 0 Son€ixay
FY WERRAGAZ2YEFE YINAYS INRdAzZLIQ F2NJ YIENAYS 9v{ RSN @limpbreant
marine group requiring protection from exposure to substances).

9
UKTAG report statemenrin their derivation wca did not comment on the relative sensitivities of marine benthic organisms in tf
available acute toxicity dataset. Reliable seglare available in:

w ! NBYAO2ftl YIRNRYHY pHmaaivdafid>SX {8d@n 3 nandy >3k | 3

w [/ 2NRLIKAdZzY QO2f-Rie (RN¥n& MdadzRASEI M1 mvmnm >3Tk {1 3IMm
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w ¢KS &dLR23G LN} gy trFyRFfdza LX I G@OSNRAY yR 9/ Hn OY2NIlf Al
It can be see that the most sensits@ecies was Arenicola (wca used the-latbal casting endpoint in as the key datum in their
derivation), however two amphipod species were chosen in the first instance for chronic testing rather than an annekcnbhise
current chronic dataset deenot represent known sensitive species.

SSPO responsé&he values quoted do not represent absolute measures of toxicity to a species, but merely a statistical estima
concentration affecting 50% of species (in single ecotoxicity tests) whielallligtatistical estimates, require a measure of variabi
in the form of confidence limits. The confidence limits associated with the LC50s listed above (Table 1, Comment 7kawe n(
taken into account by CTT in the assessment of the relativatséinss of these species, although there is substantial overlap in
them. Therefore, it is not possible to say whether any of the tested species is more acutely sensitive, based on thess@tedie
In addition, the approach taken with respect to them sediment testing programme was discussed with SEPA before the
commission of any of the new studies. At no point was it suggested that a chronic Arenicola/polychaete study should b&amg
based on the apparent relative acute toxicity of differentrima species (nor, indeed, was the requirement for an insect study e
mentioned). Furthermore, it is not clear what form of chronic annelid study the CTT statement suggests should have been
undertaken, nor what specific endpoints CTT would have expédotbd investigated. There are no standardised guidelines for &
extended Arenicola sediment test (beyond the casting measurement withindai@est), and in our experience such studies are
possible without the addition of food, which needs to be ndixeto the sediment. This process itself disturbs the worms (effectiy
meaning that worms must be transferred to new sediment 1siiddy) and usually fails to provide valid results.

Once it became apparent to industry that Arenicola might be particugamhgitive to emamectin (casting endpoint in the newdby
test), a further study using a standardised polychaete methodology was commissioned. Hediste has a different feedingostrat
Arenicola, but we considered that, on balance, use of a standafdisghodology was preferable to a natandard extended

I NBYyAO2fl &aiddzRé gAGK LRGOGSYGAlrt GSad oFtARAGE A aadzShgdather A
GKFY (GKAA ! NBYAO2t1 8 2NJ I NBfFGSR aLISOASa¢gd Aa Fdzft FAL £ §

Finaly, please see further comments below regarding adjustment of the new marine sediment studies for Organic Carbon (C
content (also see Table 1, Comment 5).

10
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UKTAG report statemerttowever, they did not discuss how the EC10 for casting was derivedeaiadtthat it appears the study
authors did not take into account the decreasing number of worms per test vessel in statistical analysis for the endpoint (se
discussion in CTT sediment EQS section in the Chemistry Task Team Recommendation for am&Q& for Benzoate documen
SSPO responsk:is not possible to separate mortality and casting in theda§ Arenicola study. The two endpoints are inherently
linked, simply because mortality can only be assessed at the end of the test (i.e. at 10etayse the soft bodies of dead worms
tend to disintegrate completely. Mortality is assessed by counting remaining live worms after 10 days. To attempt to adabgs
at earlier time points would risk damaging the remaining live worms and therafwedidating the test. We acknowledged in our
report that the casting endpoint as measured in a sHertm (10day) Arenicola test is not the ideal endpoint to utilise in deriving
sediment EQS. However, since it was measured in the study and itt@riRpiri 2 06S (KS f2¢6Said WwWyz2 |
sediment dataset existing at this date (prior to OC adjustment), we considered that it should be applied in the derioat@rerH
we recognised the deficiencies in this approach, and therefore immelgiabmmissioned a new polychaete study to address thi
uncertainty.

UKTAG report statementica environment go on to describe the ongoing conduct of an additional chronic study in the polych
Hediste diversicolor (the European ragworm) to addressl#éfisiency. What they do not do is adjust the assessment factor, the
lowest available according to CIS 27 for the deterministic approach to deriving EQS, to account for this uncertaindigiirvétiein.
SSPO responsé&he uncertainty in the derivatiomferred by use of the endpoint from the dday Arenicola test was addressed by
conducting a new longerm polychaete study. The results of this were not available when the indaptgsored EQS report was
drafted. There was therefore no need to accofmt this uncertainty in the AF since the polychaete study added a further marin
group and feeding strategy to the assessment.

12
UKTAG report statemerin their derivation, wca have not normalised results relative to a standard organic carbon content as
recommended in CIS 27. Most of the new toxicity studies have very low OC contents; at 0.2 to 0.3%, more than ten tih@es Ig
the CIS 27 standard (the chronic Corophium study (Scymaris 2018) is far higher, at 5.75% OC). The Arenicola stufiy tiesr ug
EQS derivation had an OC content of 0.2%, far from the standard content recommended by CIS 27.

SSPO responsé/e accept that CIS 27 recommends normalising sediment ecotoxicity studies to a standard organic carbon ¢
This was not performetlecause the OC content of the studies carried out by EPP was vegyabpwoted by CTT in their response
and to do so would have significantly increased the derived toxicity thresholds.
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Our assessment was therefore based on an honest attempt to higlilig I W¢ 2 NEG OF aSQ Ay (GSN¥Xa
sediments had contained more OC, the results would likely have shown significantly lower sensitivity.

Nevertheless, since CTT have highlighted this deficiency in our assessment, we-dnaalysed the results and normalised them t
GKS aidlFlyRIFENR h/ O2yGSyid NBO2YYSYRSR o6& /L{ HT® .I&aSR 2y
[ SLIG20KSANYHzZz INRGGK 9/ mn (G2 ndHdy T >3IK | EAIUNRNOEOS @lleadBdhts)Hgtred
G2 po >3k13 RoOD

UKTAG report statementica environment also provided a critique of the induspgnsored field monitoring study (SAMS 2018)
stating that it is of limited use in setting an EQS because nordgpensg relationship was apparent between emamectin
concentrations and measures of benthic impact (the key one being crustacean richness), even though various statistatesap|
were followed in interpreting the data. They go on to state that the studyllisiséful because they believe it supports their far fig
EQS derivation precisely because no dose/response relationship was derived for concentrations within the concentratian ra
includes their proposed EQS (ie they deem their EQS proposél 8 @al A #S> G NBALRYyaAof S¢ @I f dzS
0KS aildzReQa NBadzZ § odzi AYGSNILINBG GKS addzRe Qa & K2 NIcangaryikoy
5O SY@ANRBYYSyiQa O2yOf dzaAiz2y o

SSPOresponséhiséa y 20 Wog Ol SY@ANRYYSyidQa 02y Ot dzaA2y Q> odzi GKS
merely included in the industrgponsored assessment so that all industry work in supporting the EQS development for emam
was included.

UKTAG report statement: O Q& ASRAYSyYyd 9v{ RS@St2LIYSyd dzaSa GKS t26S

despite their recognition of some of the shortcomings in the dataset (EQS based efethaliendpoint from an acute stydf short
duration). Derivation should take account of the uncertainty with the key data through assessment factor selectiorase thistc

would mean deciding to use a higher assessment factor than the lowest permitted according to CIS 27.

SSPO regmse:In the industrysponsored EQS report, we attempted to recognise and address the deficiencies and uncertaint
the available marine sediment dataset. The main uncertainties highlighted by CTT appear to be focussed on Arenicolanhbesh
acutdy sensitive marine sediment organism, and the lack of a-terrg datapoint for Arenicola (or a related species).

As shown in our responses above, it is now clear (following adjustment for OC content) that polychaete worms are not the n

sensitive taxoomic group to emamectin. Nevertheless, even when considering the unadjusted acute and chronic marine seg
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ecotoxicity values, the assumption by CTT that Arenicola had already been shown to be the most acutely sensitive kpeedes
because it doesot take account of the variability inherent in the results of single ecotoxicity tests.

Having completed the new marine sediment ecotoxicity testing programme, it became apparent that the (unadjusted for-OC
lethal casting endpoint in the acute Arienla test was the lowest threshold value in the marine sediment dataset. This uncerta
was addressed by immediately performing a new koergn polychaete study, which (although results were not yet available for
EQS report) was mentioned inthe @i & Wi2 F2{ft26Q YR ¢S 0StASPS G§KSNB
than would otherwise have been the case.

CTT also highlight that the SE§nsored field study was not included in the EQS assessment. The SEPA study whsladtimc
the EQS assessment because the reported results were considered to be less conclusive than thespohsbtred study, and the
application of a range of multivariate and generalised modelling statistical analyses to try to demonstrate thedaftextcologicall
implausible emamectin concentrations required significant additional assessment by industry to evaluate their validity. This
assessment required us to request additional information from SEPA, and these data were not provided irathzimade
assessment quick or easy. Overall, while it is true that SEPA themselves highlighted some alternative findings to the industt
sponsored field study in their field study on emamectin, it is clear that their study shows equally inconclusoreesitvhen
attempting to relate emamectin concentrations to the presence or absence of particular marine species.
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AnnexB - List of respondents

Organisation

Anderson Marine Surveys Ltd.

Anglian Water

Biotikos Ltd.

Coal Authority

Coastal Communities Network (Agquaculture gubup)
David Nattress

Energy UK

EnvironmentAgency (Cumbria and Lancashire Area)
Fish Vet Group

Guernsey Sea Farrhfd.

Inland Waterways Association

Loch Duart Ltd.

Mowi Scotland Ltd.

National Parks Wales

National Trust for Scotland

NFU

Northern Ireland Environment Agenayn behalf of Ecoregion 17 Ali¢
Species Group

Northumberland Inshore Fisheries a@dnservation Authority
Scottish Environment LINK

Scottish Sea Farms

Scottish Water

SSE

Scottish Salmon Producers Organisati®8Pp

Stantec

Thames Water Utilities

The Scottish Salmon Company

Ulster Angling Federation

United Utilities

Warwickshire County Council (Flood Risk Management)
Wester Ross Fisheries Ltd. in cooperation with Anderson Marine
Yorkshire Water Services
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