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Executive Summary

The purpose of this report is to provide an overview of the available evidence relating to
the trophic status of the Milford Haven waterway and to recommend whether a case for
designation as a Polluted Water (Eutrophic) should be made under the terms of the
Nitrates Directive. The report reviews available data and compliance with other relevant
European directives. The EC Nitrates Directive (91/676/EEC) requires that waters which
are eutrophic due to nitrates derived from agricultural sources, or are at risk of becoming
S0 unless preventative action is taken, must be identified as Polluted Waters (Eutrophic)
and areas of land draining into these waters, and which contribute to their nitrogen
pollution, must be designated as Nitrate Vulnerable Zones (NVZs).

Opportunistic macroalgae, phytoplankton and nutrient data have been reviewed in this and
previous studies undertaken for the Nitrates, Urban Waste Water Treatment and Water
Framework (WFD) directives. Milford Haven waterway is at Moderate status and
hypernutrified compared to WFD nutrient standards. Phytoplankton blooms do not occur in
the waterway, but within the sheltered bays and inlets there is widespread and often dense
growth of opportunistic macroalgae species, primarily Ulva sp.

Evidence from WFD monitoring in the Milford Haven Inner water body shows that
dissolved inorganic nitrogen (DIN) levels are Moderate and this is reflected in the
opportunistic macroalgae classification, which also achieves Moderate status. Therefore,
this transitional water body is currently failing to meet Good status, which is required for
WFD compliance by 2027.

The WFD DIN classification demonstrates that the waters of the Milford Haven Outer water
body are also at Moderate status and are hyper-nutrified according to WFD standards, but
assessments did not demonstrate failures of phytoplankton or opportunistic macroalgae
guality elements at water body level.

There is |l ocalised evidence of impacts from e
saltmarsh habstaos betl ebised i n overall water
el ement s, whi ch achieve at | east Good status
data available for benthic invertebrate commu

sub sathpl es and hence are not from ar eas agfe o
not of relevance. to this assessment

The vast majority of the DIN entering the waterway from the catchment area comes from

agricultural land. Only ~8% of the DIN load is attributable to continuous point sources such

as sewage treatment plants and industrial discharges, while other potential sources such

as intermittent discharges and other urban sources are believed to be relatively

insignificant. A higher proportion of the dissolved inorganic phosphorus (DIP) load (~42%)

comes from continuous point sources. Previous modelling studies have indicated that both

nitrogen and phosphorus concentrations may be important in controlling algal growth,

depending on location within the waterway, time of year, weather and tidal state. However,
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based on the observational data, it was suggested that, on balance, nitrogen limitation is
more likely. There is no evidence of an increasing trend in nutrient (DIN or DIP) loads
entering the waterway or nutrient concentrations within the waterway.

Minimum data requirements for each parameter considered in this assessment have been
achieved in all cases. On the balance of evidence available, there is evidence in all three
categories for the designation of the Milford Haven Inner water body. For Milford Haven
OQuter water body, there is evidence of nutrie
response parameter impacts, however these Category Il impacts are not reflected in the
overall classification for opportunistic macroalgae in the Outer water body. Evidence of
Category lll secondary response parameters to nutrient enrichment are present within both
water bodies however it should be noted that this evidence is limited.

There is also evidence of opportunistic macroalgal growth impacting upon water use
including fishing activities and navigation. It should be considered that there is no
guantifiable method for the analysis and reporting of such evidence and it is mostly
anecdotal, however it is still of relevance and should be taken into account.

Summary of available evidence

Milford Haven Inner

Category I: Nutrient enrichment: WFD DIN failure

Category II: Response Parameters: WFD Opportunistic Macroalgae failure

Category lll: Secondary response parameters: High percentages of anoxia in surface sediments;
impacts of eutrophication on water use i.e. fishing activities, navigation and cooling water
processes at Pembroke Power Station, evidence of localised impacts to seagrass and pioneer
saltmarsh; this is not reflected in water body level classifications.

Milford Haven Quter

Category I: Nutrient enrichment: WFD DIN failure

Category II: Response Parameters: localised areas of opportunistic macroalgae blooms in
sheltered inlets and embayments but this is not reflected in classification at water body level.
Category lll: Secondary response parameters: High percentages of anoxia in surface sediments;
impacts of eutrophication on water use i.e. fishing activities and navigation, evidence of localised
impacts to pioneer saltmarsh; this is not reflected in water body level classifications.

l't is recommended that a case for designation
Directive shoul dc dtec mae eft ofro Meiedher d1I Hawatne r
bodyhis is supported by evidence in all three
assessment is, blaswavampoint should be noted t hat
l i miFerd t hewaluetoedcy t here i s also evidence to s
hypernutrified (it is failing for DIN) howeve
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1. Introduction

The aim of this report is to provide an overview of the available evidence relating to the
trophic status of the Milford Haven waterway and to recommend whether a case for
designation as a Polluted Water (Eutrophic) should be made under the terms of the
Nitrates Directive. The report reviews available data and compliance with other relevant
European Directives.

The EC Nitrates Directive (91/676/EEC) requires that waters which are eutrophic due to
nitrates derived from agricultural sources, or at risk of becoming so unless preventative
action is taken, must be identified as Polluted Waters (Eutrophic) and areas of land
draining into these waters, and which contribute to their nitrogen pollution, must be
designated as Nitrate Vulnerable Zones (NVZs).

The Milford Haven waterway is a ria estuary (drowned river valley) comprising a central
waterway with numerous shallow embayments, tributaries and pills. It is the largest estuary
in Wales and the catchment area comprises a large proportion of Pembrokeshire (Fig.1).
For WFD purposes, the waterway is divided into two separate water bodies: Milford Haven
Inner, a transitional water body, and Milford Haven Outer, a coastal water body. The entire
Milford Haven waterway is within the Pembrokeshire Marine Special Area of Conservation
(PMSAC), and has been afforded the highest legal protection currently available by
achieving this status under the provisions of the Habitats Directive. It is considered one of
the best areas in the UK for a number of habitats and species, all of which can be affected
by diffuse pollution impacting upon water quality. Nutrient enrichment has been cited as a
threat to the integrity of PMSAC.

There are 71 WFD fresh water bodies adjudged to comprise the catchment area of the
Milford Haven Waterway. Nutrient enrichment and morphological impact on fish
communities are cited as the main problems affecting WFD compliance in these
freshwater bodies (WFD Catchment Summary). Agricultural land is considered to be the
primary source of diffuse pollutants impacting upon water quality within the catchment
area.

There has been increasing concern over the existing problems around opportunistic
macroalgal growth on the inter-tidal mudflats and sand flats within the sheltered bays and
inlets of the waterway. This was first expressed in a report by CCW (2009a), which raised
concern of evidence of eutrophication, particularly opportunistic macroalgal growth, and
guestioned whether impacts of excess nutrients had been overlooked in previous years.
This report prompted the Environment Agency to consider whether a case for designation
should be made under the terms of the Urban Waste Water Treatment Directive (UWWTD)
and Nitrates Directive (ND), based on the evidence available at the time.

The Milford Haven waterway was first reviewed as a candidate Polluted Water in
2009.This review concluded that there was insufficient evidence to support a proposal for
designation (Robinson, 2009a) but it was recommended that monitoring should continue
and its candidacy reviewed again when further evidence was available.
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Inner catchment area

Ordnance Survey data © Crown copyright and database right 2015. OS
100030994 , Ordnance Survey data © Crown copyright and database right
2015

Fig.1 Map showing the Milford Haven Inner and Outer water bodies and their catchment
areas
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Il n 2014, NRW produced a report entitled AENvI
Wat er wayo, which had a particular focus on nu
waterway contains elevated levels of nutrients originating from diffuse pollution within the

catchment and that analysis of monitoring data demonstrated the waterway was

hypernutrified compared to WFD nutrient standards. Based upon the evidence used to

inform this report, it was subsequently decided that the Milford Haven waterway catchment

area was to be considered further for designation as a Polluted Water (Eutrophic) under

the provisions of the Nitrates Directive and stakeholders were notified of this risk later in

2014.

Eutrophicat i ofint hhes edrerfiicnhende nats no fc owraptoeurn dbsy, nciatursc
accelerated growth of algae and bndgédeirr &bl ens

di st urtboanchee bal ance of organisms present in t
conceadTnheed meaning of the etrered fewtnr dhlrei defiisnii
eutrophication set out in the Nitrates Direct

2. Overview of Eutrophication in EU
Directives

Eutrophication is addressed in several EU policies. The main anthropogenic sources of

nutrient loadings were addressed in two directives implemented in 1991: The UWWTD and

ND. The UWWTD (91/271/EEC) addressed the major point sources; the Nitrates Directive

dealt with diffuse pollution of nitrogen from agriculture. Both directives provide measures to

combat eutrophication. Neither directive has a specific framework for the monitoring and
assessment of water quality.

In 2000, the WFD (2000/60/EC) introduced a comprehensive ecological status assessment

of all surface waters, based on a number of quality elements. The WFD provided the basis

for a clear and detailed assessment of trophic status, and provided the potential for a more
consistent and integrated approach to managing nutrient inputs to water taking fully into

account the requirements of previous EU legislation (CIS, 2009).

Additionally, the EU Marine Strategy Framework Directive (2008/56/EC) aims to achieve or

mai ntain figood environmental statuso includin
marine waters.

A number of EC directives require Member States to monitor parameters relevant to

eutrophication, however only the UWWTD and ND have an explicit requirement to assess
eutrophication; the former through the identi
through the identificati on o ésigmaoodf NUZ$ (EIB, wat er
2009). The WFD supports both these directives in its provisions for protected areas and

additionally has a specific requirement to assess trophic status when classifying surface

waters. Unlike the UWWTD and ND, the WFD has a specific framework for the
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assessment of elements of water quality which has been formally consulted upon, and
published.
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Table 1, General Overview of requirements for EC directives regarding
eutrophication. Adapted from CIS, 2009

Directive Requirement to assess Minimum monitoring
eutrophication requirements relevant to
eutrophication
WFD Included in the classification of Phytoplankton (6 months), aquatic
Ecological Status where nutrient flora (3 yrs), macro invertebrates (3
enrichment affects biological and yrs), fish (3 yrs)
physic-chemical quality elements
Protected Areas support and uphold  Physico-chemical quality elements
requirements of UWWTD and (3 months)
Nitrates Directive
UWWTD In order to identify sensitive areas Review of the existing sensitive
under Annex IlA(a) criteria (i.e. water areas and designation of new ones
bodies that are eutrophic or may at least every 4 years (Article 5 (6))
become eutrophic in the near future if
protective action is not taken)
Nitrates I n order to i dent iAreviewofthe eutrophic state of
Directive and fresh waters, estuaries and coastal
to designate their catchment area as  waters should be made every four
nitrate vulnerable zones years.
Bathing As part of the obligations under this When establishing, reviewing and
Water directive, bathing water profiles have  updating bathing water profiles,
Directive to be established. When the bathing  adequate use shall be made of data
water profile indicates a tendency for  obtained from monitoring and
proliferation of macro-algae and/or assessments carried our pursuant to
marine phytoplankton, investigations  Directive 2000/60/EC.
are undertaken to determine their
acceptability and health risks and
adequate management measures
shall be taken, including information
to the public.
Marine Included in assessment of A monitoring programme will be
Strategy environmental status based on established by each Member State,
Framework igoodo envi r onme nitaking account of the information
Directive needs derived from their

Complementarity with WFD in
fifcoast al water so,
specific issues in those waters as

www.naturalresourceswales.gov.uk

development of the earlier elements
of their marine strategies (initial
assessment, determination of good
environmental status, identification
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regards assessment of of environmental targets and
eutrophication indicators)

Habitats If threatening protected habitats or None

Directive species

Available guidance (CIS, 2009) states that the results of the WFD ecological status
assessment should be considered in reviews of the designation of NVZs in accordance
with the Nitrates Directive. Ultimately, the assessment should lead to a comparable and
consistent conclusion across the relevant Directives.

3. Overview of Assessment Methodology

While there is no specified methodology for assessing eutrophication in the context of the

Nitrates Directive, eutrophication is determined according to criteria including nutrient

concentrations together with direct effects (excessive algal growth and other biological

parameters) and indirect effects (European Commission, 2009). The cr i teri a ar e
guantitative and qualitativeofantdhe epl @eceésscarm
of eutrophication. They are broken down into

I. Category | i Causative parameters 1 elevated nutrients
II.  Category Il i Response parameters i evidence of algal growth
lll.  Category lll T Secondary and other effects i evidence of undesirable
ecological disturbance

l. Category | i Causative Parameters i elevated nutrients

Il n the context of the Nitrates Directive, a w
sufficient nitrate 1 s priens eandtiidottar mpr qrhcotse heou turs
enri chment .

|l ndi cative thresholds for nutmiwmérse h&WiwB DleMn
standards are exceeded in order to decide if
Data on nutrient |l oads from di fferent sources
also collated to confirm whethemnt aghbhuttiudbnur e

. Category Il i Response parameters i evidence of algal growth
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The i mpacts of elevated nutrient concentratio
in this stage of the assessment. The changes
Aincreased abumaascefamd glhieo (phytopl ankt o
opportunistic macroal gae) and/ or higher
A Changes to species composition;
A exceptional algal Dbl ooms
Il Category 1l iSecondary and other effects i evidence of undesirable ecological
disturbance
Criteria considered in this stage of the asse
such as substantial c¢changes in zoobenthos bio
weed smothering sdhemersbbul deli gcasse:

Athe effectd|lomaotama fauna

A Formation of algal scums

A impacts of eutrophication on water use e

conservation value

A Oxygen defainmixdrmmcy n surface sedi ments
A case for designation is constbHatethéeoCakeghb
criteria are exceeded and some (or all) of th
may be exceeded, taking into account the infl
considering the oveEal dewealglhtt loif e e ve alteenger. i e
required for a successful designation case. T
ri sko of eutrophication but good evidence of
The assessment wi & kerfroetn cpeo stsoi balbes ol ut e numeric ¢
number of symptoms are considered in order wus
judgement taking into account the weight of e

suffering an Aundesi maPpl dodesst wibaobpaedoprevent
This report follows the assessment methodology as listed above in terms of assessing

available information. WFD classifications for the relevant biological elements are taken

into account in this report, as required. Data representative of the whole waterway has

been considered where available. Data has been gathered over a long enough time period

to avoid distortion due to particular climatic influences in any given year i at least the

minimum data requirement is achieved in all data sets used to inform this report (see Table

1).
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4. Trophic Status Assessment

4.1. Nutrients

4.1.1.Nutrient trends

Temporal trends in nutrients data were analysed for all available data at the following
monitoring locations, as shown in Fig 1:

1 5 mid-channel monitoring locations in the Milford Haven Waterway, monitored from
1998 to 2015

1 Western and Eastern Cleddau rivers near tidal limits, routinely monitored from 1992
or earlier (see Table 2 for more details)

Table 2. Long-term sampling points in the Western and Eastern Cleddaus

Sample
point Description Description/comments
32803 [W.Cleddau at Prendergast Gauging Station [Upstream of Pelcomb Brook. Data from 1976
120000 |W Cleddau "Source" d/s Pelcomb Brook Potable abstraction point. Data from 1992

32804 [W.Cleddau at New Bridge, Hwest Data from 1992

32401 [E Cleddau at Canaston Gauging Station Data from 1992 to 2001 (sampling moved to 88181)
88181 |E.Cleddau at Canaston Road Bridge Data from 2001

120010 |E Cleddau "Source" d/s Narberth Brook Potable abstraction point. Data from 1992

As shown in Table 2, sampling stopped at sampling point 32401 (Eastern Cleddau at
Canaston Gauging Station) in 2001 for health & safety reasons and was moved
approximately 500m downstream to 88181 (Eastern Cleddau at Canaston Road Bridge).
Data sets from these two sampling points were merged, given their close proximity and
absence of any significant input between them.

Note that the Western and Eastern Cleddaus contribute approximately 51% of the
dissolved inorganic nitrogen (DIN) load and 32% of the dissolved inorganic phosphorus
(DIP) load to the Milford Haven Waterway (excluding exchange with seawater). Other river
inputs contribute 38% and 32% of the DIN and DIP loads respectively (see Section 4.1.2)
and are therefore significant, but no other individual river input contributes more than 4% of
either the DIN or DIP load, so long-term trends for these other rivers have not been
assessed.
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All the above data were retrieved from the Environment Agency's water quality data
archive (WIMS) and plotted in Microsoft Excel to identify any long-term trends in DIN and
DIP.
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Stackpote

O Cleddau Sampling Points

@® Waterway Sampling Points
—— WFD Rivers Cycle2 Final
‘:’ wfd_coastal_cycle2.lyr
E wfd_transitional_cycle2.lyr
\:I Milford Haven catchment area

Ordnance Survey data © Crown copyright and database right 2015. OS

100030994 , Ordnance Survey data © Crown copyright and database right
2015

Fig.2 sampling points used for trend analysis
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Time series plots for the 5 sampling points in the Milford Haven waterway are shown in figs
3 to 7. These plots did not indicate an overall linear trend in either DIN or DIP for any of the
sampling points in the Milford Haven since 1998. However, there did appear to be a period
of elevated DIN and DIP concentrations between 2007 and 2011 at all of these sites. DIN
and DIP concentrations did not appear to drop as low during the summer months in those
years, but this was at least partly due to higher laboratory detection limits during this
period.

Sampling point 39658
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Fig.3 Time series plot of DIN and DIP at Milford Haven Waterway sampling point 39658 (in
Outer Haven water body i see Fig.1)
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Sampling point 39659
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Fig.4 Time series plot of DIN and DIP at Milford Haven Waterway sampling point 39659 (in
Inner Haven water body 1 see Fig.1)
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Sampling point 39660
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Fig.5 Time series plot of DIN and DIP at Milford Haven Waterway sampling point 39660 (in
Inner Haven water body 1 see Fig.1)
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