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BTO The British Trust for Ornithology
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CEFAS Centre for Environment, Fisheries and Aquaculture Science

CCME Canadian Council of Ministers of the Environment
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TSHD Trailer Suction Hopper Dredger

UES Uniform Emission Standard
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INTRODUCTION
Background

The UK Government considers that where maintenance dredging has the potential to
affect a Natura 2000 site (such as a Special Protection Area (SPA) or Special Area of
Conservation (SAC)), maintenance dredging should be considered as a ‘plan or project’
for the purposes of the Council Directive 92/43/EEC on the Conservation of natural
habitats and of wild fauna and flora; the Habitats Directive. Based on this interpretation,
maintenance dredging operations would need to be assessed in accordance with Article
6(3) of the Directive. Whilst not endorsing this interpretation, the ports industry has
agreed to co-operate with the Government to seek to devise arrangements which allow
the effects of maintenance dredging on Natura 2000 sites to be reviewed in a way which
does not impose a disproportionate burden on industry, Government, or its agencies.

In order to inform this process, a Draft Conservation Assessment Protocol on
Maintenance Dredging and the Habitats Regulations 1994 (hereafter referred to as the
‘Draft Protocol’) has been developed to assist port authorities in fulfilling their statutory
obligations, through the co-operation of the following organisations:

British Ports Association;

British Marine Federation;

Cabinet Office;

Department for Environment, Food and Rural Affairs (DEFRA);
Department for Transport (DfT);

Natural England; and

UK Major Ports Group.

The Draft Protocol was produced in December 2003. Since this date it has been trialled
at a number of ports, but has not yet been adopted. The Draft Protocol recommends
that a ‘Baseline Document’ is prepared. This document should draw on existing and
readily available information to describe current and historic patterns of dredging in
relation to the conservation objectives of adjacent European Marine Sites (EMS).

Objectives

A Baseline Document has already been produced for the Tees estuary (ABPmer, 2005).
This report therefore represents an updated ‘Baseline Document’ for PD Teesport and
contains information which is relevant to the integrity of the Teesmouth and Cleveland
Coast SPA and Ramsar site.

The presumption in assessing any potential consequences of dredging activity is that
maintenance dredging will continue in line with the established practice (described
herein). The Baseline Document also presumes that existing practise is part of the
functioning of the existing system. It should, however, be noted that there are proposals
to construct a deep sea container terminal (referred hereafter as the Northern Gateway
Container Terminal; NGCT) at Teesport. This will require capital dredging to deepen the
existing approach channel and berths. However, the studies undertaken as part of the
Environmental Impact Assessment (EIA) for NGCT predict that the existing maintenance
dredging practices will not be significantly altered following the capital dredge (Royal

Tees Baseline Document PD Teesport
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Haskoning, 2006). This Baseline Document will, therefore, be applicable following the
construction of this scheme, should it receive consent.

The objectives of the Baseline Document are as follows:

e To collate relevant existing data regarding the environmental status of the study
area and the potential extent of impacts resulting from previous capital and
maintenance dredging undertaken by PD Teesport.

e To provide the necessary data to allow any maintenance dredging proposals for
the study area to be assessed in accordance with Article 6(3) of the Habitats
Directive and in line with the Draft Conservation Assessment Protocol on
Maintenance Dredging and the Habitats Regulations 1994; and,

e To assist competent authorities in identifying ‘likely significant effect’ in respect
of future maintenance dredging applications or proposals.

It should be noted that this document will require regular updating as further information
becomes available and if circumstances change. A protocol is provided in Appendix 1 to
enable this to be undertaken efficiently.

Study area

The study area is defined as the area in which maintenance dredging is undertaken by
PD Teesport, that is, the area commencing 185m down estuary of the Tees Barrage at
Blue House Point to the seaward limit of the Port Authority Area. This area effectively
includes all river frontage and facilities within the estuary commencing near the Tees
Barrage. Also included in this area are the port facilities within Hartlepool Bay. The
study area is shown in Figure 1. This is subdivided into 13 sectors (0 — 12) and each is
shown respectively in Figure 2a — 2m together with the respective volume of material
dredged from 2001-2005.

Information requirements

The Draft Protocol states that baseline documents are to be developed using existing
and readily available information. Where possible, they should identify:

e The existing need for maintenance dredging;

e Existing volumes, frequencies and duration of dredging operations (actual
dredge returns rather than volumes applied for);

e The precise location of dredging and disposal;

e Methods of dredging, transport and disposal, including any restrictions imposed
in licence conditions or by physical constraints (e.g. depth, tidal flow wave or
weather conditions);

e Material type and chemical status;

e History of dredging and disposal at particular locations;

e Monitoring requirements previously imposed via licence conditions and any
outcomes of such monitoring;

e Any beneficial use and sediment cell maintenance schemes or mitigation and
compensation schemes; and,

e Any other relevant information from past studies and/or previous applications
that are linked to maintenance dredging.

Tees Baseline Document PD Teesport
for Maintenance Dredging -2- February 2008
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The documents should also include any information supplied by Natural England and
other organisations (DEFRA, the Centre for Environment, Fisheries and Aquaculture
Science (CEFAS) and the Environment Agency (EA)) on the conditions and
characteristics of the Natura 2000 site, in particular:

e The interest features of the site and the conservation objectives that could be
affected by maintenance dredging; and,

e The extent to which the ecological requirements of the site have been achieved,
maintained or restored.

Methodology

In preparing this Baseline Document, a data gathering exercise was carried out and the
following data sources consulted:

e Previous Baseline Document prepared by ABPmer for PD Teesport (2005);

e Recently published literature (such as the Environmental Statement (ES)
prepared for the NGCT, Royal Haskoning 2006); and,

e Data held by consultees such as Natural England and the Environment Agency
(Regulation 33 advice and water quality data, for example).

The data gathering exercise has deliberately focused on those environmental
parameters that potentially could be affected by maintenance dredging and are of
relevance to the integrity of the SPA. These include the following:

Coastal processes and morphology;

Sediment quality;

Water quality;

Intertidal ecology;

Ornithology; and,

Noise (where this is limited to potential disturbance of feeding or roosting birds).

Report structure

Following this introductory section, Section 2 details the history of dredging within the
study area.

An overview of the Teesmouth and Cleveland Coast SPA and Ramsar site is presented
in Section 3. The baseline conditions of the estuary relevant to the integrity of the SPA
and Ramsar are then considered in Section 4.

Section 5 concludes the report with comments regarding the potential for impact on the
parameters identified and recommendations for taking the document forward.

Tees Baseline Document PD Teesport
for Maintenance Dredging -4 - February 2008



2.1

Lou
P -
oL

ROYAL HASKONING

EXISTING AND HISTORICAL DREDGING REGIME
PD Teesport’s current maintenance dredging operations

PD Teesport has a statutory duty to maintain navigation within the Tees estuary and into
the Hartlepool docks. As part of this responsibility, PD Teesport must maintain the
advertised dredge depths within designated areas (hereafter referred to as “the
maintained areas”). In order to achieve this, PD Teesport carry out maintenance
dredging. The areas that PD Teesport maintain are shown in Figure 2 (a - m). Most
dredging occurs in the approach channel and low-middle estuary in order to maintain
access to berth pockets and impounded docks. The only other maintenance dredging
undertaken within the study area is that carried out by Hartlepool Marine. This amounts
to 10,000m® per annum but is not undertaken regularly.

The present main channel has declared depths of 15.4m below Chart Datum (CD) in the
approach channel (i.e. in Tees Bay), 14.1m below CD to upstream of Redcar Ore
Terminal, 10.4m below CD up to Teesport and then progressively less depth up to 4.5m
below CD in Bilingham Reach. Parts of the channel now declared at 14.1m below CD
were originally dredged to a deeper depth. Berths and docks vary depending on the
location and the vessels which require access. The approach channel to Hartlepool
Docks is currently maintained to 5.7m below CD. Victoria dock is maintained to 6.8m
below CD and the deep water berths within the docks are maintained to 9.5m below CD.

Up until the mid 1960s, most dredging was carried out by steam bucket dredgers.
Trailer Suction Hopper Dredgers (TSHD) are currently used for the majority of the
dredging and are supported by grab dredging and ploughing where required.

A summary of where dredging is generally undertaken and the reasons why dredging is
required, is provided in Table 1 (summarised from information in ABPmer, 2005).

Data on dredging has also been obtained from PD Teesport and spans the period 2000
to 2005. This information is shown by reach in Figures 2 and 3. In 2005, a total of
around 1 million m® of material was dredged. The areas that were dredged are mostly
located in the Seaton Channel Turning Area and consisted predominantly of sand. The
majority of the dredged material was deposited at Tees Bay A disposal ground (see
Section 2.3 for a description of the disposal grounds).

Tees Baseline Document PD Teesport
for Maintenance Dredging -5- February 2008
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Figure 3a Volume of material dredged (m®) from the Tees Berths sector for
the period 2001 — 2010
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Figure 3b Volume of material dredged (m®) from the Hartlepool sector for the
period 2001 - 2010
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Figure 3c Volume of material dredged (m®) from Seaton Channel for the
period 2001 — 2010
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Figure 3d Volume of material dredged (m®) from ‘Other’ areas for the period
2001 - 2010
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PD Teesport’s historical dredging operations

Figure 4 summarises the history of dredging in the study area and includes both the
capital and maintenance dredging undertaken between 1810 and 2003. Details are
given where information exists in terms of volumes and areas impacted.

1800

1810 |First record of dredging

1842

Steam driven bucket dredger purchased. Used 1o help training wals
1853|maintain 4.3m channel between M'boro docks and the sea.

Dredging employed to increase water area of M'bore Dock from 3.6ha to
10.3ha

1897
1900

Consistent maintenance dredging carried out to maintain access to
Mboro dock. Material pumped to intertidal areas on or around Seal
Sands for reclamation.
Tees Dock developed.

Various capital schemes carried out: - Tees Approach channel. Two otherl 950
capital schemes created a 183m wide navigational channel from the end
of the South Gare breakwater to Philips (now ICI) refinery jetties to a
depth of 10.4m below MLWS. 244m base width and turning circles were
incorporated. Extended navigational channel up to Cargo Fleet - min 1960
depth 7.6m below MLWS and widening to 244m base width. 1963|Tees Dock deepened - required 2 million m3 material to be removed.
Ueepenlng of mam channel and vesse urning circles at entrance to

Tees Dock and Seaton Channel. Removed 10 million m3 of sands, silt
1967 [and marl used for reclamation.

To improve overall access 10 the estuary, approach channel depth
increased to 15.4 below LAT. 7.6 million m3 removed and used for
reclamation on Seal Sands. 1970 Seaton Channel deepened to provide access to new dock.

1973|Philips dock dredged (now Norsea Oil Terminal)

Average maintenance dredge commitment 1.5-1.6 million m3 in situ. Late 1980
1980s, changing siltation patterns were highlighted. Also noted in some
areas, over deepening associated with dredging in some areas.

1990

1995|1995 - barrage construction

In 1990 1.4 million m3 dredged which slowly reduces to 0.7 million m3
dredged in 2000. 2000 1998 500,000m3 removed for Riverside Ro-Ro project.
1996-2003: Dredging requirement varies between 1.0 to 1.35 million m3.

Figure 4 Timeline showing (capital and maintenance) dredging history
(summarised from ABPmer, 2005)

Figure 4 shows that maintenance dredging has been undertaken since the early 1800’s.
Detailed information in relation to volumes dredged is not, however, easily available. A
number of capital dredging schemes have significantly changed the study area over the
years and, as the channel has progressively deepened, the requirement for
maintenance dredging has increased. Locations that require maintenance dredging
have moved further towards the mouth of the estuary and sediments have become finer,
particularly in the upper reaches of the estuary towards the barrage. Training walls and
low tide walls have also been constructed and have changed the way in which the areas

Tees Baseline Document PD Teesport
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accrete. Construction of the barrage has also had a significant influence on the
distribution of downstream sedimentation.

Figure 5 provides further information on the amount of material dredged in the period
1995-2000.

1220000
)
3 1200000
-§, 1180000
2
S 1160000 |
s
g 1140000
£
k]
o 1120000
£
2
< 1100000 - I

1080000 -

1995 1996 1997 1998 1999 2000
Year
Figure 5 Amount of material dredged for maintenance purposes during the
period 1995-2000
Disposal

Historically, dredged material was disposed of in reclamation areas around the estuary.
Since 1970, however, material has been deposited at the Tees Bay disposal sites (see
Figure 6) due to the increase in finer arisings not suitable for reclamation purposes.
Additionally, areas to reclaim within the estuary are limited. The disposal sites present
in Tees Bay are summarised in Table 2.

Tees Baseline Document PD Teesport
for Maintenance Dredging -24 - February 2008
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Table 2 Disposal sites and descriptions of material and activities
undertaken at each site

Disposal site | Status Description
Tees Bay A Active Inner site for soft non-cohesive | DEFRA records show volume fluctuating from 0.3
(TY160) maintenance material. million to 2.4 million wet tonnes over a 15 year
period. Volumes drop off post 1996. Largest
volume since 1996 was 1.8 million wet tonnes
deposited.
Tees Bay B Closed
(TY110)
Tees Bay C Active Predominantly used for capital | DEFRA records show period small scale usage.
(TY150) dredged  material. Some | Peak volume deposited in 1999 of 1.9 million wet
maintenance dredging has been | tonnes associated with the construction of the
disposed of here. downstream Ro-Ro berths. Usual yearly volume is
0.1 million wet tonnes. Some years show no usage
at all.
Tees Bay Closed
Foreshore
(TY170)

Beneficial use

Although the majority of the material is deposited at the disposal sites offshore, a
number of schemes have been developed which will use some of the material within the
estuarine system.

The first is a proposal to use material for the creation of bird islands within Bran Sands.
Additionally, a scheme which involves the placement of material at the North Tees
mudflats is also under consideration. The aim of this scheme is to improve the quality of
the surface sediment in this intertidal area.

Monitoring requirements

There are currently no monitoring requirements attached to licences issued to undertake
maintenance dredging in the study area. However, all sections of the main navigational
channel undergo bathymetric survey on a monthly basis. Additionally, the disposal sites
are monitored qualitatively by CEFAS. The bioassay of sediment samples has been
proposed as part of a future extension of CEFAS monitoring of sediments. The
Environment Agency undertakes a programme of water quality monitoring and
Northumbrian Water monitors levels of nutrients in waters discharged from its treatment
works at Bran Sands. This is particularly relevant to the monitoring of algal growth at
Seal Sands for which PD Teesport provides support through boat time and crew. As
part of the environmental monitoring required as part of the Northern Gateway container
terminal application, PD Teesport has recently purchased probes to monitor turbidity
and dissolved oxygen in the water column.

Tees Baseline Document PD Teesport
for Maintenance Dredging -25- February 2008
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TEES AND CLEVELAND COAST SPA AND RAMSAR SITE
Overview

The Teesmouth and Cleveland Coast SPA includes both marine areas and land which is
not subject to tidal influence. The marine component qualifies as a European Marine
Site. The seaward boundary of the EMS is concurrent with the SPA and the landward
boundary is the same as the upper boundary of the SPA or, where that extends above
land that is covered continuously or intermittently by tidal waters, it is at the limit of the
marine habitats. Figure 7 illustrates the boundaries of the site.

Interest features

The following details are taken from the citation for the SPA as provided by Natural
England. The Teesmouth and Cleveland Coast SPA is of European importance
because it is used regularly by at least 1% of the Great Britain population of the
following species listed on Annex 1 of the Birds Directive (79/409/EC).

Annex 1 species 5 year peak mean % of GB population
Little tern Sterna albifrons 40 pairs (1995-1998) 1.7

Sandwich tern Sterna 1900 birds (1988-1992) 4.0

sanavicensis

In addition, the SPA is used regularly by 1% or more of the biogeographical population
of the following migratory species (other than those listed in Annex 1) in any season.

Non-Annex 1 migratory species 5 year peak mean % East Atlantic
Flyway

Knot Calidris canutus 5509 (1991/92-1995/96 1.6

Redshank Tringa totanus 1648 (1987-1991) 1.1

The SPA further qualifies as it is used regularly by over 20,000 waterbirds or 20,000
seabirds in any season; the SPA supported a peak mean of 21,312 individuals over the
period 1991/92 to 1995/96.

In addition to the above, the SPA also supports nationally important populations of
cormorant Phalacrocorax carbo, shelduck Tadorna tadorna, teal Anas crecca, shoveler
Anas clypeata, ringed plover Charadrius hiaticula and sanderling Calidris alba.

Conservation objectives

Under Regulation 33(2)(a) of the Conservation (Natural Habitats &c.) Regulations 1994,
Natural England has a duty to advise relevant authorities as to the conservation
objectives for a EMS. Natural England’s advice for the Teesmouth and Cleveland Coast
EMS, details the sites conservation objectives and provides information on how to
recognise ‘favourable condition’ (as defined through the conservation objectives). It was
published in November 2000 (English Nature, 2000).

Based on this advice, the conservation objective for the internationally important
populations of the regularly occurring Annex | bird species is as follows:

Tees Baseline Document PD Teesport
for Maintenance Dredging -26- February 2008
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e Subject to natural change, maintain in favourable condition the habitats for the
internationally important populations of the regularly occurring Annex 1 bird
species, under the Birds Directive, in particular:

- Sand and shingle;
- Intertidal sandflat and mudflat; and
— Shallow coastal waters.

Similarly, the conservation objective for the internationally important populations of the
regularly occurring migratory bird species and for the internationally important
assemblage of waterfowl is:

e Subject to natural change, maintain in favourable condition the habitats for the
internationally important populations of the regularly occurring migratory bird
species, under the Birds Directive, in particular:

- Rocky shores;

- Intertidal sandflat and mudflat;

- Saltmarsh.

The relevant favourable condition targets for the SPA are presented in Table 3.

Teesmouth and Cleveland Coast Ramsar site

The Teesmouth and Cleveland Coast Ramsar site is of international importance
because:

a) The site is used regularly by 1% or more of the individuals in a population of
waterbirds (Ramsar site selection criterion 3c) as follows -

Species 5 year peak mean Population
Knot Calidris canutus 5509 (1991/92 — 1995/96) 1.6% EAF*
Redshank Tringa totanus 1648 (1987 — 1991) 1.1% EAF*
Little tern Sterna albifrons 40 pairs (1995 — 1998) 1.7% GB
Sandwich tern Sterna 1900 (1988 — 1992) 4.0% GB
sanadvicensis

*EAF East Atlantic Flyaway

The site is used regularly by over 20,000 waterfowl (Ramsar site selection criteria 3b)
(21,312 individuals over the period 1991/92 — 1995/96).

Tees Baseline Document PD Teesport
for Maintenance Dredging -27 - February 2008



800z Areniga4
uodsea] ad

-82 -

Buibpaiqg aouruBUIR IO}
uswinooQ auljeseg soa |

HCENTMEIEY
aq 0] Aouanbauy)

Ajreaipouad
painsesy
'sosnjjow
pue SWIOM
‘SUB9OBISNIO
abueyo [einjeu 0] 108[gns ‘sulj@seq paysijgelsa ‘ysly suew slajem
SUJa] YyoIMpuUBS pue uid} ajil| 10} ue woly Ajpueoniubis arelnsp Jou pjnoys 10 @oUBpUNQE [e1se0d
juenodw ale syeids pue [98puBsS "SpljduUe ‘BadeIsnI) sa10ads Aaid Jo adouepunge pue aoussald pue adussaid Aljige|ieae poo4 Mo|leys
suoioNAsqo Aq saul| ybis paiq siejjpnw
S8)IS 15001 Je sJojepaid Jo uoioslep abueyo [einjeu 0} 109[qns | pajouISaIUN UIBLId} 0} SUOI1oNJISqo pue pues
AjJea Mojje 0] WOQg< SMalA a1inbal uia} YyoImpues ‘saul| ybIs 01 SUOIIONIISCO Ul 8SBaIOUI ON j0 ssauuadQ 10 92UBsSqy [epiuay|
*(Bunsau [e1uoj02)
S90BUNS 81eq
‘abueyo pue uonelaban
[enjeu o} 108lgns ‘auljeseq paysi|gelsa uoysyasieds
uia) e Ag Bunsau Joy pasn seale ue woly Ajpueoiiubis areinsp Jou pjnoys yum punolb uado SofsaloBIRYD a|buiys
3y} indybnouay} pasinbai ¢4,0 1> J0 18A00 uoneahap sayis Bunsau 1e Alsuap pue ybiay uoneiebop Ajueulwopaid uonelebap pue pues
91042 Buiiodai 1elqey
*SuJd} IO} abueyd [eunjeu 0} }03[gns ‘auljeseq Buunp painseaw JO uonNquisIp
sais Bunsool pue Buipsalq yioq apinoid sjeligey asay L PaysI|geISS UB WOJ) JUIXd Ul 8SBa1089p ON (ey) ealy pue jusix3 (u19) yoimpues
(suonpuod abuey? [einjeu 0} 10alqns ‘ula) apy|) saroads
Buipasy Ja100d Jo seale 0} Juswade|ds|p ‘eyejul pooy ‘aul|oseq paysI|qe)se ue wolj 9oUBegInisip spiiq paig | xauuy Buliinooo
paonpal Jo/pue Wbiy) ainypuadxe ABisus pasealoul 0} 9|qeInqune spaiq Bupdum jo Juswadedsip JO Juswaoe|dsip Areinbai jo suonendod
Ul }NsaJ Ued Sal}AIJ0R UBWINY 0] 8ouBgin]sIp Juedlubis J0 SJI9qWINU Ul Uo1IdNpPal Juedlubls oN 10 uononpay aoueQIN]sSIqQ juepiodwi Ajjeuonjeulajul
ainjes}
sjuawwo) 1ebie) ainsesp\ anquUNuy -qns ainjeaq
VdS 1se0) pue|oAd|) pue ylnowsaa| 10} ajqe] uollipuod ajqeinoAe € 9d|qel

DNINOHSYH 1¥YAOH

07
A ———
- e -

oon




800z Areniga4
uodsea] ad

- 62 -

Buibpaiqg aouruBUIR IO}
uswinooQ auljeseg soa |

(Buipspues)

siaddoypues ‘sal|} yorim ‘sniiAyy ‘suusN ‘elesodAyieg
‘(ouy) BIQOIPAH ‘yeds euwispoisesan/sninAn

‘ewooeyy ‘(Monplays pue yueyspal) siesen
‘wniydoion ‘Bwodeyy ‘eIqoipAH spnjoul swall Aaid

abueyo [einjeu o} 108[gns ‘aulj@seq paysijqelsa
ue wouy Ajpueoniubis arelnsp Jou pjnoys
sa10ads Aaid Jo 8douepunge pue aoussald

SoleIgelaAUl
a0BLINS

-gns pue aoeNns
10 8ouBpUNQER
pue aoussald

Angejrene poo

suo1oNIIsqo Aq saul| Wbis paiq sleppnw
Bunsoo. 1o Buipasy usym siorepald jo uondslep abueyo [einjeu 0} 109[qns | pajouIsaIuUN UIBLId} 0} SUOI1oNJISqo pue pues
AjJea mojje 0] wQOz< JoA0 SmalA alinbai sispep ‘saul| ybis 0} SUONONJISAO Ul 8SESIOUI ON Jo ssauuadQ JO 9oUasqQy [epiuay|
(pauiwialep
aq o} Aouanbauy)
Alreaipouad
painsespy
*SajeIqaMaAUl
90BNS
abueyo [einjeu 0] 108[gns ‘sulj@seq paysijgelsa -gns pue aoeuns
ue wouy Ajpuediiubis aleinsp Jou pinoys JO 8duepunge
jouy Jo} Aaid Juepodwi ase yeds snjApy se10ads Aaid Jo 9ouepunge pue aouasaid pue soussaid Aujgejrene poo4
(anisnjoul yorep
-AInp st sIy} yinowsaa] 1e) uoseas Buipaaig-uou ay} suononasgo Aq saul| ybis piiq
Buunp Bunsool pue Buipas) usym siolepald Jo uonddlep abueyo [einjeu 0} 108lgns | palouisaIuNn uleLs)] 0] suonONIISqo saI0ys
Alyea mojje 0} WQOZ< 18A0 SM3IA alinbal siapep ‘saul| 1ybIs 0} SUONONIISYO Ul 8SEBIOUI ON Jo ssauuadQ JO @ouasqy Mooy
Arenisa sea] |euiblio ay}] JO 9SOy} JO SJUBULWIBI 818W 91042 Buiiodais 1enqey
aJe sjeliqey yssewyes Bunisixg "Yyinowsaa] je jouy abueyd [eunjeu 0} }10a[gns ‘auljeseq Buunp painseaw JO uonNquisIp
Buipasy 1oy aoueoiubis Jenoied aaey saloys Axooy PaysI|geISS UB WOJ) JUBIXd Ul 8SBa1089p ON (ey) ealy pue jusix3
spJiglalem jo abejquiasse
juepiodwi Ajjeuoiieusajul
ay} jo pue (uwnjne)
abueyo [einjeu o} 10algns yueyspad ‘(49juim) youy)
ainypuadxs ABlous ‘auljoseq paysl|geiss ue woJy 9oueqinisip 'spdiq sa10ads Alojesbiw Burunaoo

pasealoul Jo/puUe SXEl POO} PAONPaI Ul }NSai Ued
S8IIIAIIOB UBWINY 0] 8|qeINgUNe 8oUBgINISIP JUBDIIUBIS

01 8|geinquile spaiq Buusuim jo Juswsaoe(dsip
J0 SI9qWINU Ul Uo1IoNpPalJ Juedlubls oN

JO Juswaoe|dsip
10 uononpay

aoueqInisig

Areinbai jo suonendod
juepiodwi Ajjeuonieusaiu)

DNINOHSYH 1¥YAOH

07
A ———
- e -

oon




800z Areniga4
uodsea] ad

-0€ -

Buibpaiqg aouruBUIR IO}
uswinooQ auljeseg soa |

yonpjays Aq uaxel aq Aew spass ejul0oles
allym (ydJepy — Jaquisnop) uoseas Buipaaiq-uou
8y} Buunp [ea} Jo} Juenodwi a1e xajdlu}y pue eiuIodleS

abueyo [einjeu o] 108[gns ‘sull@seq paysijgelsa
ue wouy Ajpuediiubis aleinsp Jou pinoys
saj08ds pooj} Jo 8oUBpUNGE PUB 8oUSS3Id

(paulwialep

aq 0] Aouanbauy)
Ajleoipouiad
ainses|y ‘siue|d
Buleaq-poss

JO @ouepUNqe
pue 8ouasaid

larem

ybiy 1e Ajreroadse sanunuoddo Buipasy Aejuswaiddns
opinoid steligey asay ) ‘[esl pue Yonplays

‘jueyspau 1oy Juepodwi are wniydoio) ‘eIqoipAH

abueyo [einjeu 0} 109[qns ‘suleseq paysijqelse
ue wouy Ajpuesiiubis arelnsp jou pinoys
so10ads Aaid Jo 9ouepunge pue aouasaid

(pauiwialep

aq 0] Aouanbauy)
Ajreaipouad
painseaw
‘seleIgauUaAUl
onenbe

10 @douUBpUNQE
pue aouasald

Aljiqejreae poo4

Buinsoou 1oy
pasn seaJe indybnoay} paiinbal si woQ > Jo uonelebap

abueyo [einjeu 0} 108lgns ‘suljeseq
paysigelsa ue wouj Ajuesiiubis aleinep
J0u p|noys seaJe noybnouyl ybioy uonejebop

(bunsoou

pue Buipasy)
Buneuiwopaid
puno.b

aJeq Jo uolnelaban
uoys ‘uadQ

SoNs19loBIBYD
uonelebop

Bunsoo. 1o Buipaay uaym siorepald jo uonoslep
Alyea mojje 0} WQOZ< 18A0 SM3IA alinbal siapep

afueyo [einjeu o} 10s8lgns
‘saul| JybIs 0} SUONONIISAO Ul 8SEIOUI ON

suononiisqo Aq
palousaIun urellal
J0 ssauuadQ

saull yBIs paiq
0} suolonIIsqo
JO 92UBsSqQy

ystewyes

spJiqiaiem jo abejquiasse
juepiodwi Ajjeuonieusajul
ay} jo pue (uwnjne)
yueyspa ‘(49juim) youy)
so10ads Alojesbiw Buriunaoo
Aenbai jo suonendod
juepiodwi Ajjeuonieusaju)

(paulwuelep

aq 0] Aouanbauy)
Ajreaipouad
painses|y

DNINOHSYH 1¥YAOH

07
A ———
- e -

oon




3.3

Lou
P -
oL

ROYAL HASKONING

Current conservation status

The UK government has a duty to report to the European Union at six yearly intervals on
the condition of SPAs in the UK. Currently, a condition assessment for the Teesmouth
and Cleveland Coast SPA is not available. However, condition assessments for the
Sites of Special Scientific Interest (SSSI) on the Tees estuary and surrounding areas are
available. These were undertaken in 2001/2002 and have since been updated in
February 2007.

Although the conditions assessments are for the SSSls rather than the SPA, the SSSI
boundaries are concurrent with the SPA boundaries and many of the features are
similar. For example, a number of the SSSils are notified in relation to waterbird interest.
Relevant SSSis in this context are listed below:

Tees and Hartlepool Foreshore and Wetlands SSSI;
Seaton Dunes and Common SSSI;

Seal Sands SSSI;

South Gare and Coatham Sands SSSI; and,
Cowpen Marsh SSSI.

Within each of the SSSis, the area is split into a number of management units. For
example, the Tees and Hartlepool Foreshore and Wetlands SSSI is split into seven
management units. Comments are then made against each management unit and the
unit is assessed on the basis of the definitions described in Table 4.

Table 4 Definitions used to describe individual SSSI management units
Status assessment Definition
Favourable SSSI is being adequately conserved and is meeting its

‘conservation objectives’, however there is scope for enhancement
of these sites.

Unfavourable recovering SSSI units are not yet fully conserved but al the necessary
management measures are in place. Provided that the recovery
work is sustained, the SSSI will reach favourable condition in time.

Unfavourable no change SSSI unit is not being conserved and will not each favourable
condition unless there are changes to the site management or
external pressures.

Unfavourable declining SSSI unit is not being conserved and will not reach favourable
condition unless there are changes to the site management or
external pressures. The site conditions is becoming progressively
worse.

Part Destroyed Part destroyed means that lasting damage has occurred to part of
the special conservation interest of a SSSI unit such that it has been
irretrievably lost and will never recover.

Destroyed Lasting damage has occurred to all the special conservation interest
of the SSSI unit such that is has been irretrievably lost. This land
will never recover.
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Table 5 briefly describes the interest features for each of the relevant SSSlIs and
summarises the conclusions of their condition assessments obtained from Natural
England in February 2007. Figures 8 and 9 present the boundaries of the SSSI sites
and the condition of each of the management units.

The main issues thought to be impacting the sites where the condition assessment
concluded unfavourable status are related to land management. A particular issue of
relevance to this study is the presence of Enteromorpha mats on Seal Sands and its
subsequent condition assessment as unfavourable; no change. This is reported to be
due to water pollution issues associated with agricultural pollution. An area of the Seal
Sands SSSl is also assessed as destroyed. This is recorded to be due to the removal of
the tidal influence in the late 1970s.

On this basis, it is likely that similar assessment results would be derived for the SPA, at
least for the features which are common to both sets of designations. The majority of
the SPA would therefore be deemed to be in favourable condition, with the exception of
Seal Sands.
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Figure 8

Map showing SSSI designated sites and condition assessment (not
to scale) for the Tees estuary (maps taken from Nature on the Map
http://www.natureonthemap.co.uk/map.aspx?m=sssi)
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Figure 9 Map showing SSSI designated sites and condition assessment (not
to scale) for Hartlepool Bay (maps taken from Nature on the Map
http://www.natureonthemap.co.uk/map.aspx?m=sssi)
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4 DESCRIPTION OF BASELINE CONDITIONS
4.1 Coastal and estuarine processes and morphology

A number of recent studies are available in relation to the coastal and estuarine
processes and morphology of both the Tees estuary and Tees Bay. Of particular
relevance is the Baseline Document produced by ABPmer (2005) and the Technical
Document produced by HR Wallingford in relation to the NGCT development
(Accompanying Document 1 to the ES, Royal Haskoning 2006). As part of the EIA, HR
Wallingford undertook a review of available historic information and established 3D
models of the tidal flows and mud transport for the area downstream of the barrage to
Tees Bay. Models of wave propagation into the estuary mouth from offshore were also
developed.

This section of the report, therefore, summaries the baseline morphological conditions;
coastal evolution and historical change; sediment information and likely future change
based on these reports. The baseline conditions considered are taken as the state of
the estuary since the construction of the Tees barrage.

4.2 Baseline information

4.2.1 Morphology of the study area

A description of the morphology of the study area is provided in HR Wallingford
Technical Document 1 (Accompanying Document 1 to ES, Royal Haskoning 2006). The
main points are summarised here.

The morphology of the coast in the vicinity of the Tees estuary is constrained by the
Permian Magnesium Limestone outcrop at the Heugh breakwater at Hartlepool and a
sandstone outcrop at Redcar. Between these outcrops, Tees Bay has few rock
exposures and mostly consists of boulder clay and alluvial deposits up to 30m thick
overlying Sandstone and topped by beach sand.

Prior to the mid 19th century the Tees estuary was a wide, shallow estuary bordered by
extensive wetlands and had tidal ingress for about 44km from the mouth. Since this
time, the estuary has undergone substantial anthropogenic changes as the channel was
trained, land was reclaimed and the channel deepened to its present depth. The most
recent major anthropogenic influence on the Tees estuary has been the construction of
the Tees Barrage in the mid-1990s. The barrage (at Blue House Point) has truncated
the tidal section (about 16.5km into the former estuary) and has reduced the tidal
volume upstream of South Gare by about 7% (ABPmer, 2002).

Historical charts suggest that the natural channel level at the mouth of the Tees estuary
is around -10m OD (Newlyn) (7.15m below CD). As a result of training works and
deepening by dredging, the current depth at the mouth is about double this natural level.
Dredging and training works have occurred since the establishment of the first dredged
channel of 4.3m from Middlesbrough Docks to the sea after 1853.
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Anthropogenic activities over the last 150 years have therefore resulted in an estuary
that is essentially a narrow ‘canalised’ channel bordered near the estuary mouth by
sandy intertidal areas partly trained by various historic training works. The level and
form of much of the intertidal area is controlled by the presence of these training works.
Within this area a remnant of the originally large Seal Sands is divided from the other
intertidal areas by Seaton Channel.

4.2.2 Hydrodynamics

Tides and water level

The tide at the mouth of the Tees estuary is observed to be very close to sinusoidal in
shape with ranges of 4.6m and 2.3m for means spring and neap tides respectively
(UKHO, 2006). There is significant variation between the astronomical maximum and
minimum and the highest and lowest levels (ABPmer, 2002). This indicates that the
level can be strongly influenced by meteorological effects, such as winds, surge and
waves (HR Wallingford in Royal Haskoning, 2006).

Fluvial flow

The river Tees has its source about 160km from the sea on Cross Fell in the Pennines
and drains a catchment of 1932km® The main freshwater input to the estuary is
measured at Low Moor and flows vary from around 9m%d (mean daily flow) in the
summer and up to 36m%d in the winter months (HR Wallingford in Royal Haskoning,
2006).

This flow is further regulated by the Tees Barrage which is operated to maintain
upstream water levels and prevent the upstream penetration of saline water. The flow
through the barrage is, therefore, very unlike the natural flow especially as the flows are
no longer continuous. As a result of the partial mixing of freshwater with saline waters,
density driven circulation occurs.

Further detailed information for each reach is provided in the ABPmer (2005) Baseline
Document. This is summarised in Table 6.
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Sedimentary processes

In general, suspended sediment concentrations are low within the estuary and within
Tees Bay. The highest observed values tend to occur on spring tides. This relationship
is not strong, but the extreme values are also attributed to either high rainfall or storm
events (HR Wallingford in Royal Haskoning, 2006). Table 7 summarises the suspended
solid conditions in the various reaches detailed above (summarised from information
provided in ABPmer, 2005 and HR Wallingford in Royal Haskoning, 2006).

Table 7 Suspended solid concentrations in each reach of the study area
(summarised from ABPmer, 2005 and HR Wallingford in Royal
Haskoning, 2006)

Area Description

Average concentrations show a slight tendency to increase but remain low
(around 30mg/l). Highest levels are in the lower layers. In Bilingham Reach,
there is a tendency for higher levels to occur around low water.

Blue House Point to
Mid-Billingham Beck

EA data compares turbidity at the Transport Bridge to freshwater flows and
tidal range. Good correlation of higher turbidity events with the freshwater
discharge. No significant correlation seen with tidal range. Indicates upper
reaches suspended solids concentrations are dominated by freshwater
discharge. Could be sediment from upstream of barrage and or increased
erosion of upstream estuary bed during periods of high fluvial flow.

Transporter Bridge to
Tees Dock

Suspended solids concentrations are typically less than 20mg/l up to Tees
Dock. Short term peaks are noted from 40-80mg/I. Highest concentrations
occur close to high water. Following storm wave action in Tees Bay, higher

Tees Dock to no. 13
Beacon (Phillips)

concentrations are typically noted around Shell Jetty but this does not
penetrate further up estuary.

No 13 Beacon Outer
North and South
Fairways Buoys

Some evidence suggests storm wave action (strong northerly winds) leads to
elevated near bed concentrations in Tees Bay and within the downstream
parts of the estuary when a near bed residual flow is also present.

Seaton Channel

Since the mid 1990s, EA data indicates that typical (near surface) suspended
solids concentrations have decreased in this area to a range of 10-20mg/I.
Greatham Creek is thought to be a major source of material.

Hartlepool Docks and
Entrance Channel

Siltation within Hartlepool Docks is derived from suspended sediments
entering from Tees Bay via the dock entrance.

The sources of material into the estuary system are fluvial inputs coming through the
Tees barrage, material entering from Tees Bay and any industrial inputs. These inputs
are in addition to material re-eroded from the estuary bed by currents, shipping and
dredging activity. Within the system, the driving forces for sediment transport are tidal
flows, density driven currents, wave induced currents, vessel induced forces and re-
suspension by dredging operations (HR Wallingford in Royal Haskoning, 2006). Inputs
to the system can be summarised as follows (from HR Wallingford in Royal Haskoning,
2006):

e Fluvial input: pre-barrage conditions for fluvial input ranged from concentrations
(<10 mg/l) which rose to about 200 mg/l during occasional floods. The inputs
were suggested to be closely linked to large fluvial events with about 8,000 dry
tonnes entering the estuary during the 1:1 year flood (300 cumecs at Low Moor,
44km up estuary of South Gare). The average total inputs were estimated at
40,000 dry tonnes per year; however the close link to high fluvial events would
suggest that this could vary considerably from year to year. Most of this material
is assumed to be trapped in the estuary.
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The construction of the Tees Barrage was assumed to not greatly alter the input
of fluvial sediment into the estuary. ABPmer (2005) reported that considerable
siltation has occurred upstream of the barrage with the implication that fluvial
sediment input to the estuary has reduced. However, even the pre-barrage
fluvial input is small when compared to marine inputs (see below).

¢ Industrial input: Up to 22,000 dry tonnes per year has been discharged under
license from ICI Wilton at Redcar (ABPmer, 2002). This industrial material is
discharged in the Dabholm Gut. This is the remaining major industrial source of
material to the Tees estuary.

e Marine Input: Comparison of the above figures with the present knowledge of
the dredging requirements in the area (presently approximately 1.35 million
m®/year) shows that the remaining source of material, from Tees Bay, is the
predominant source of sediment in to the system. This material comes in on the
flood tide, particularly during times when concentrations in Tees Bay are raised
by the re-suspension of material from the sea bed during storm events. The
coarser material, mostly fine sand, is then able to settle out in the lower estuary,
whereas the finer cohesive material is drawn further up the estuary by the
gravitational circulation.

The most recent evidence for types of maintenance dredging material from PD Teesport
suggests that out of the 1.35 million m® dredged annually 250,000 m® is mud, mostly
found in the upstream reaches beyond the Transporter Bridge. Of the remainder, 80%
is clean, fine sand (~880,000 m® and 20% silty sand (~220,000m°) from the lower
reaches of the estuary. Assuming the silty sands have a 15-35% fines content, the total
fine material input is in the region of 280,000 — 330,000 m® per year.

Sediment quality

Methodology

Sediment quality is of direct relevance to intertidal and subtidal flora and fauna health
and, hence, to food sources and habitats for SPA species. This section describes the
chemical characteristics of sediments within the Tees estuary.

Data on sediment quality within the area are described below and have been updated
where new information exists. This is predominantly information available from CEFAS
in relation to Food and Environment Protection Act (FEPA) licence applications
(sediment quality information in terms of both physical and chemical qualities is required
as part of the application process), information from the Environment Agency gathered
as part of the National Marine Monitoring Programme (NMMP) and information collated
as part of the studies undertaken to inform the EIA undertaken for the NGCT
Development.

Unlike water quality, there are no quantified UK Environmental Quality Standards (EQS)
for in-situ sediment quality. The only guidance for sediment quality is defined as
“standstill (no deterioration)” and is required for most of the EC Dangerous Substances
List 1 parameters. In the absence of any UK standards, the sediments for the Tees
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estuary have been compared against two sets of guidelines to provide a basic
assessment regarding the degree of contamination within the sediments of the estuary.
These are:

e Canadian Sediment Quality Guidelines for the Protection of Aquatic life; and,
e CEFAS guideline Action Levels for the disposal of dredged material.

Canadian Sediment Quality guidelines

These guidelines were developed by the Canadian Council of Ministers of the
Environment (CCME) as broadly protective tools to support the functioning of healthy
aquatic ecosystems (CCME, 2001). They are based on field research programmes that
have demonstrated associations between chemical and biological effects by establishing
cause and effect relationships in particular organisms. Comparison of measured
concentrations of various contaminants within the sediments with these guideline values
will, therefore, provide a basic indication on the degree of contamination.

The guidelines consist of threshold effect levels (TELs) and probable effect levels
(PELs). The TELs and PELs are used to identify the following three ranges of chemical
concentrations with regard to biological effects. It is likely that the TELs will be adopted
as the Interim Sediment Quality Guidelines (ISQG) (CCME, 2001). The levels are
summarised as follows:

e Below the TEL - the minimal effect range within which adverse effects rarely
occur.

e Between the TEL and PEL - the possible effect range within which adverse
effects occasionally occur.

e Above the PEL - the probable effect range within which adverse effects
frequently occur.

Table 8 lists the existing sediment quality guidelines for some of the parameters
monitored during the various surveys where they exist.

There are no ISQGs for the following determinands:

e Metals (Aluminium, Boron, Iron, Manganese, Nickel, Selenium, Silver,
Vanadium);

Tributyl Tin;

Dibutyl Tin;

Total Petroleum Hydrocarbons (C6-C30) (TPH);
Aldrin;

Endosulfan;

Benzo (k) fluoranthene;

Indeno (1-2-3-cd) anthracene;

Benzo (ghi) perylene; and,

Brominated Flame Retardants.

The Canadian ISQGs should however, be used with caution and the findings treated as
indicative. This is because they are designed specifically for the country in which they
were developed.
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Table 8 Selected interim marine sediment quality guidelines
(ISQGs)/threshold effect levels (TELs) and probable effect levels
(PELSs) (dry weights)

Substance Units ISQG/TEL PEL
Arsenic mg/kg 7.24 41.6
Cadmium mg/kg 0.7 4.2
Chromium mg/kg 52.3 160
Copper mg/kg 18.7 108
Lead mg/kg 30.2 112
Mercury mg/kg 0.13 0.7
Zinc mg/kg 124 271
DDD* ng’kg 1.22 7.81
DDE* na’kg 2.07 374
DDT* ng’kg 1.19 4.77
Dieldrin ug/kg 0.71 4.3
Endrin no/kg 2.67 62.4
Heptachlor epoxide ug/kg 0.6 2.74
Lindane (HCH) ug/kg 0.32 0.99
Nonylphenol ug/kg 1.0 -
PCBs: total PCBs ng/kg 21.5 189
Acenaphthene ug’kg 6.71 88.9
Acenaphthylene ng/kg 5.87 128
Anthracene no/kg 46.9 245
Benz(a)anthracene no/kg 74.8 693
Benzo(a)pyrene ug’kg 88.8 763
Chrysene ug’kg 108 846
Dibenz(a,h)anthracene ug’kg 6.22 135
Fluoranthene ug/kg 113 1494
Fluorene ug’kg 21.2 144
2-Methylnaphthalene ug/kg 20.2 201
Naphthalene no/kg 34.6 391
Phenanthrene no/kg 86.7 544
Pyrene ng/kg 153 1398
CEFAS Action Levels

CEFAS guideline Action Levels for the disposal of dredged material are not statutory
contaminant concentrations for dredged material, but are used as part of a weight of
evidence approach to decision-making on the disposal of dredged material to sea. The
Action Levels are presented in Table 9. Action Levels are not pass/fail criteria, but
triggers for further assessment. Accordingly, if concentrations are below Action Level 1,
the refusal of disposal at sea on the grounds of contamination is unlikely. If
concentrations fall between Levels 1 and 2, then further assessment is likely to be
required. If concentrations exceed Level 2, then the dredged material may not be
acceptable for disposal at sea. All data is considered on a case by case basis.
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Table 9 CEFAS guideline Action Levels for dredged material (CEFAS, 2006)
Contaminant / Action Level 1 Action Level 2
Compound mg/kg Dry Weight

mg/kg Dry Weight (ppm) (ppm)

Arsenic 20 100
Mercury 0.3 3
Cadmium 0.4 5
Chromium 40 400
Copper 40 400
Nickel 20 200
Lead 50 500
Zinc 130 800
Organotins; TBT DBT

MBT 0.1 1
Polychlorinated Biphenyls

(PCB), sum of ICES 7 0.01 none
PCB's, sum of 25

congeners 0.02 0.2
DDT *0.001 none
Dieldrin *0.005 none

Overview of sediment quality in relation to sediment quality guidelines

Sediment quality data for a number of locations within the study are presented in Tables
A to F of Appendix 2. Results are highlighted in the tables using a colour coding
system. Orange indicates concentrations that exceed CEFAS Action Level 1 and red
indicates where results exceed CEFAS Action Level 2. Where CEFAS Action Levels
are not available and ISQG exist, cells are highlighted yellow where results exceed the
TEL/ISQG. A summary of sediment quality, where data is available, is provided below.

Metals

Metals are of concern because of their toxicity, persistence and tendency to
bioaccumulate in living organisms. The most recent data (i.e. that collected in 2006),
indicates a number of instances where Action Level 1 and TEL for metals are exceeded.
No instances of levels being exceeded at Action Level 2 however, are recorded.

Historical data, i.e. that collected in 2003 and 2004 for FEPA licence purposes by
CEFAS however, indicates further examples where Action Level 1 had been exceeded
with some results exceeding Action Level 2. Particularly noticeable are those recorded
for lead. Data provided by the Environment Agency again highlights a number of
contaminants which exceed Action Level 1. Only a small number of samples exceed
Action Level 2 and these predominantly relate to lead and mercury.
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Polyaromatic Hydrocarbons (PAH)

PAHs are of particular concern due to their persistence in the environment. Samples
collected for the FEPA licence and the EIA for the NGCT reflect some variation in
concentrations. NGCT data indicates a number of PAH levels above the TEL. This is
not however, reflected in the samples collected by CEFAS in 2003 and 2004.

The Environment Agency data again indicates elevated levels of PAHs.

Polychlorinated Biphenyls (PCB)

Due to their hydrophobic nature, PCBs tend to be adsorbed quickly by organic matter.
Again concern arises from their persistence and potential to bioaccumulate within the
food chain. Levels of PCBs are generally low within the estuary. It is difficult to make
an assessment as to whether these parameters have exceeded the sediment guidelines
(both CEFAS Action Levels and ISQGs) as totals are not provided. Additionally, a
number of less than values are recorded.

Organotins

Tributyl Tin (TBT) is of concern due to its sub-lethal effects at very low concentrations.
Levels of organotins in the sediments are generally low and many results record ‘not
detected’. Samples collected by CEFAS do, however, indicate elevated levels of TBT
which exceed Action Level 1 in several locations. Data collected by the Environment
Agency is relatively limited and therefore it is difficult to comment regarding spatial
distribution.

Other contaminants

Other contaminants monitored, such as nonylphenols and brominated flame retardants
for the NGCT EIA studies provide a snap shot of the levels of these contaminants.
Nonalyphenols are used in industry as surfactants and have been reported to act as
endocrine disrupting chemicals. Concentrations varied quite significantly across the
study area considered for the NGCT development and ranged from 13ug/kg to
3160ug/kg. There is a standard of 1.0mg/kg listed in the Canadian Sediment Quality
Guidelines; however a PEL is not defined. It can therefore be concluded that the
concentration of nonalyphenol at some sites exceed the ISQG/TEL.

Brominated flame retardants are a diverse group of chemicals used to retard the
combustibility of commercial goods. As a consequence, these compounds can be found
in a large range of everyday products. The most widely used materials fall into three
groups;

e Tetrabromobisphenol A (TBBPA) and its derivatives;
e Polybrominated diphenyl ethers (PBDE); and
e Hexabromocyclododecane (HBCD)

Information on the potential of brominated flame retardants to enter the environment and
consequently to cause pollution is limited. Additionally, there are no guidelines to
ascertain at what level these substances become harmful. Information gathered from a
literature search for PDBEs undertaken for the NGCT project states that measured
levels are considered to be low if they are less than 100ug/kg of dry sediments.
Samples for PBDEs taken from the Tees estuary are therefore predominantly low and
are in the range <0.1ug/kg and 9ug/kg of sediment for each congener. There were
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however several sites which recorded values of 150ug/kg and 340ug/kg of Decabromo
DPE respectively.

Overview of sediment quality in relation to ecotoxicology studies

The data collated reveals a number of areas where available sediment quality guidelines
are exceeded. This does not immediately imply an impact; as limitations exist regarding
the suitability of these standards in different environments. For example, the Tees
estuary is heavily industrialised and has been for many years. There is therefore the
possibility that the marine ecology has acclimatised, to some extent, to these levels of
contamination. Additionally, CEFAS have also stated that sediment quality in the
estuary has significantly improved over the years. This is supported by Tansley (2003).
In order to provide further information in relation to the potential for impact associated
with sediment contamination, available sediment ecotoxicolgy information is described
below.

The first survey was undertaken in 2004 by the EA as part of the NMMP. These
laboratory surveys were based on 10-day bioassays measuring Corophium volutator
and Arenicola marina mortality and feeding inhibition rates. Results are then compared
to reference sediment. The findings of the survey are presented in Figures 10a - 10c.

The results show that mortality rates are generally low in the estuary for both species.
However, there is one result showing increased mortality rates for C.volutator, located
between the Tees Dock turning circle and Dabhom Gut. A reduction in feeding activity
is also recorded in both of these locations for A.marina and in the upper areas of the
estuary, close to the barrage.

The second survey was undertaken by CEFAS in 2005. Again, these surveys were
undertaken in the laboratory and were based on 10-day bioassays measuring
C.volutator and A.marina mortality. Casting of A.marina was also assessed. The
findings of the survey are presented in Tables 10 and 11 below.
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Table 10 Survival of C. volutator exposed to sediment for 10 days
Site Location Mean %
survival
Control Shoebury sands, Essex 90
1 Terrc. Base 100
2 Seaton Channel 83
3 Adj. RSTC* berth 73
4 Ro-Ro Terminal (In Tees Dock) 87
5 Shell Jetty 97
6 Offshore Base (Opposite to North | 87
Tees mudflats)
* Regional Sewage Treatment Centre
Table 11 Casting of A. marina exposed to sediment for 10 days
Site Location Mean % | % casts
survival of
control
Control Shoebury sands, Essex 1.03
1 Terrc. Base 1.23 119
2 Seaton Channel 1.63 158
3 Adj. RSTC* berth 0.00 0
4 Ro-Ro Terminal (In Tees Dock) 0.33 32
5 Shell Jetty 1.5 146
6 Offshore Base (Opposite to North | 1.35 131
Tees mudflats)

* Regional Sewage Treatment Centre

Data collected for A.marina mortality is not considered to be valid due to the control
mean survival being below the validity criteria.

Analysis was then undertaken using one-way anova for survival and multifactor anova
for casting. This enables a comparison to be made between the Tees estuary and the
control sample. The only sites to show a significant difference in casting were those
sites located adjacent to the Regional Sewage Treatment Centre (RSTC) berth and by

the Ro-Ro terminal (In Tees Dock).

For the survival data, no significant difference in

survival was recorded in any of the site samples when compared to the control.
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Water quality

Methodology

Water quality is relevant to the general health of the environment, as well as the habitats
and food sources upon which the SPA species rely. Additionally, other uses (such as
bathing water designations) rely on good water quality. As such, the information here is
collated from the results of monitoring to ensure compliance with designation
requirements and specific water quality directives.

Of particular relevance is the water quality monitoring undertaken to ensure compliance
with the Dangerous Substances Directive by the Environment Agency. Additionally, the
Environment Agency undertakes monitoring for estuary classification purposes.
Information in relation to general water quality of the estuary is available, however, water
quality information for Tees Bay and Hartlepool Bay is limited. This is because
monitoring is only undertaken for the purposes of monitoring discharges. This
information is not considered appropriate to determine the general background water
quality of the Bays and is not, therefore, considered further in this document.

Tees estuary

Up until 2005, estuaries in England and Wales were classified every five years as good,
fair, poor or bad based on their:

e Biological quality - presence of certain species of fish;

e Aesthetic quality - evidence of aesthetic pollution, for example sewage-derived
litter;

e Water quality - in terms of levels of dissolved oxygen.

In 2005, the stretches within the study area were all classified as fair.

Classification schemes are now being developed for the Water Framework Directive
(WFD) which will replace this scheme and assess a much wider range of pressures
impacting on the marine environment. The schemes will classify the status of
transitional and coastal waters using information on the ecological, chemical and
hydromorphological quality of a body of water. Monitoring for the WFD and the
subsequent classification of data started in 2006. General monitoring undertaken in the
Tees estuary and data collated for the past five years is provided in Table 12. Note that
this data is derived from surface water samples.
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Table 12 Summarised water quality data (Environment Agency 2000-2005)

Determinand The Redcar Smiths Transporter | Tees Greatham | Princess
Gares Jetty Dock . Creek Diana
Bridge Barrage
& : Bridge
Temperature 11.9 12.1 11.9 11.7 11.3 11.7 13.7
(°c)
Salinity (g/kg) 32.3 26.9 25.7 22.2 17.3 31.5 7.4
pH 7.9 7.9 7.8 7.7 7.8 7.9 7.8
Susp. solids 13.2 8.8 8.2 - - 21.5 10.8
(mg/l)
Turbidity (FTUs) | 19.6 24.4 22.2 21.7 17.6 7.9 15.3
Chlorophyll a 4.7 11.1 4.3 - - - 7.3
(na/
Dissolved 93.9 84.5 85.4 81.4 84.3 92.3 93.1
Oxygen (%
saturation)
Nitrate (mg/l) 0.59 1.6 1.3 1.98 1.59 - 2.95
Nitrite (mg/l) 0.02 0.09 0.05 0.07 0.03 - 0.04
Ammonia (mg/l) | 0.49 1.52 0.98 1.4 0.29 - 0.13
Orthophosphate | 0.079 0.31 0.16 0.24 0.14 - 0.19
(mg/l)

Dangerous Substances

The EC Dangerous Substances Directive was adopted in 1976 to control pollution
caused by certain dangerous substances on the aquatic environment. The Directive
established List | substances, which are regarded as particularly dangerous because of
their toxicity, persistence and bioaccumulation. Pollution by these substances must be
eliminated. List |l substances are regarded as less dangerous but have a deleterious
effect on the aquatic environment; input of these substances must be reduced.

The Dangerous Substances Directive stipulates uniform emission standards (UESs, also
known as limit values) and EQSs as approaches for the control of List | substances. For
List Il substances, all member states are required to establish EQSs on a national level.
EQSs for List Il substances have been implemented in the UK by the Surface Waters
(Dangerous Substances) (Classification) Regulations 1997 and 1998. The EQSs for List
| and List Il substances form the assessment criteria for water quality concerning
dangerous substances.

The EQSs for selected List | substances are shown in Table 13.
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Selected List | dangerous substances*

Substance** EQS Type Estuarine EQS***
(annual average, pg/l)
Mercury (dissolved) Annual average 0.5
Cadmium (dissolved) Annual average 5
HCH (Lindane) ****** Annual average 0.02
Total DDT Annual average 0.025
ppDDT Annual average 0.01
Pentachorophenol Annual average 2
Aldrin Annual average 0.01
Dieldrin Annual average 0.01
Endrin Annual average 0.005
Isodrin Annual average 0.005
Total 'Drins' Annual average 0.03
Hexachlorobenzene Annual average 0.03
Hexachlorobutadiene Annual average 0.1
Carbon tetrachloride Annual average 12
Chloroform Annual average 12
1,2-dichloroethane Annual average 10
Trichloroethyleme Annual average 10
Perchloroethylene Annual average 10
Trichlorobenzene Annual average 0.4

* EQS List | taken from www.environment-agency.gov.uk
**total concentration (i.e. without filtration) unless specified
*** all HCH isomers, including Lindane

EQSs for List Il substances have been implemented in the UK by the Surface Waters
(Dangerous Substances) (Classification) Regulations 1997 and 1998. The EQSs for
selected List Il substances are shown in Table 14.

Table 14 Selected List Il dangerous substances*
Substance EQS Type Estuarine EQS
(annual average, pg/l)
Arsenic (dissolved) Annual average 25
Chromium (dissolved) Annual average 15
Copper (dissolved) Annual average 5
Lead (dissolved) Annual average 25
Nickel (dissolved) Annual average 30
Tributyl tin (TBT) Maximum concentration 0.002
Zinc (total) Annual average 40
*The full EQS List Il is available on www.environment-agency.gov.uk
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Water quality monitoring data for the years 2000 to 2005 was provided by the
Environment Agency and is summarised in Tables 15 to 18 for each of the sites
monitored within the study area.

It should be noted that much of the data from the monitoring is for the purposes of
compliance monitoring only. Detection limits are, therefore, set with that purpose in
mind. For assessment purposes, in instances where the recorded value was below the
limit of detection, the limit of detection value was halved in order to provide an input
value to the summary statistics. This is in line with the approach adopted by the
Environment Agency.

Where the majority of samples have recorded below the limit of detection, for a
particular parameter, minimum and maximum values only are listed and means are not
calculated.

Table 15 Summarised dangerous substances data for the Gares sampling
site (2000-2005)

Determinand Minimum | Maximum Mean | EQS No. of | No of < | No. of Data
(ng/l) (na/l) (na/l) | (ng/l) Data than Exceeding
data EQS

Cadmium 0.04 0.37 0.06 5 46 25 0
Mercury 0.01 0.03 - 0.5 54 48 0
Arsenic 1.0 2.07 1.09 25 51 13 0
Chromium 0.35 98.0 3.14 15 54 21 2
Copper 0.55 2.97 1.24 5 52 0 0
Lead 0.14 2.44 0.61 25 55 1 0
Nickel 0.43 3.97 1.6 30 51 1 0
Zinc 2.72 39.9 13.5 40 51 0 0
HCH (Lindane — 3 0.003 0.018 - 0.02 54 44 0
isomers)

ppDDT Not detected 0.01 55 55 0
Pentachlorophenol Not detected 2 52 52 0
Chloroform 0.1 | 0.5 0.13 12 54 33 0
Carbon tetrachloride Not detected 12 55 55 0
Tributyl tin 0.004 0.02 0.005 | 0.002 55 27 *
Total 'Drins' 0.007 0.016 - 0.03 55 44 0
Hexachlorobenzene - 0.004 - 0.03 55 54 0
Hexachlorobutadiene Not detected 0.1 54 54 0

*The detection limit for TBT for each of the sites is higher than the EQS.
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The Gares

The information provided by the Environment Agency indicates generally low levels of
the various substances. For pesticides and herbicides (HCH, ppDDT, Drins etc) the
majority of values are below detection limits. For metals, only two examples where EQS
was exceeded were highlighted. These were both for chromium in July 2001 and then
again in February 2002. There have been no recorded events where levels of these
parameters have been exceeded since. Although the limit of detection is higher than the
EQS, examination of the raw data highlights that concentrations of TBT regularly exceed
the EQS.

Table 16 Summarised dangerous substances data for the Redcar Jetty
sampling site (2000-2005)
Determinand Minimum Maximum Mean EQS (ug/l) | No.of | No of < No. of Data
(ng/l) (ng/l) na/l) Data than Exceeding
data EQS
Cadmium 0.04 4.09 0.13 5 53 27 0
Mercury 0.01 0.04 - 0.5 55 44 0
Arsenic 1.0 2.1 1.12 25 53 13 0
Chromium 0.35 11.3 1.26 15 54 12 0
Copper 0.4 6.9 1.72 5 54 1 1
Lead 0.08 2.94 0.84 25 55 0 0
Nickel 0.98 8.01 2.44 30 51 0 0
Zinc 4.88 655.0 27.7 40 54 0 2
HCH (Lindane — 3 0.003 0.015 - 0.02 54 38 0
isomers)
ppDDT Not detected 0.01 54 54 0
Pentachlorophenol Not detected 2 53 53 0
Chloroform 0.1 | 4.0 0.75 12 49 10 0
Carbon tetrachloride Not detected 12 55 55 0
Tributyl tin 0.004 0.028 0.006 0.002 51 26 *
Total 'Drins' 0.007 0.016 - 0.03 54 38 0
Hexachlorobenzene - 0.001 - 0.03 54 53 0
Hexachlorobutadiene Not detected 0.1 53 53

*The detection limit for TBT for each of the sites is higher than the EQS.

Redcar Jetty

The information provided by the Environment Agency again indicates generally low
levels of dangerous substances. There have however, been several instances where
levels have exceeded threshold levels for metals. Concentrations of copper exceeded
in June 2000 and concentrations of zinc exceeded on the same day in June and again,
in July 2000. There have been no recorded events where levels for these parameters
have exceeded the action thresholds since 2000. All data for pesticides and herbicides
(HCH, ppDDT, Drins etc) are below detection limits. Although the limit of detection is
higher than the EQS, examination of the raw data highlights that concentrations of TBT
regularly exceed the EQS.
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Table 17 Summarised dangerous substances data for the Smith’s Dock
sampling site (2000-2005)
Determinand Minimum Maximum Mean EQS* No. of | No of < No. of Data
(ng/l) (no/l) (no/l) (ng/l) Data than Exceeding
data EQS
Cadmium 0.04 1.06 0.083 5 47 23 0
Mercury 0.01 0.033 - 0.5 54 48 0
Arsenic 1.0 2.38 1.039 25 54 21 0
Chromium 0.35 7.95 1.09 15 55 14 0
Copper 0.521 2.94 1.65 5 54 0 0
Lead 0.136 4.38 1.02 25 55 0 0
Nickel 0.78 4.95 2.15 30 50 0 0
Zinc 6.0 186.0 17.33 40 52 0 1
HCH (Lindane — 3 0.003 0.024 - 0.02 55 42 0
isomers)
ppDDT Not detected 0.01 55 55 0
Pentachlorophenol Not detected 2 52 52 0
Chloroform 0.1 2.0 0.16 12 49 26 0
Carbon tetrachloride Not detected 12 53 53 0
Tributyl tin 0.004 0.087 0.008 0.002 50 27 *
Total 'Drins' 0.007 0.016 - 0.03 55 42 0
Hexachlorobenzene Not detected 0.03 55 55
Hexachlorobutadiene Not detected 0.1 54 54

*The detection limit for TBT for each of the sites is higher than the EQS.

Smith’s Dock

As for Redcar Jetty and The Gares, the information provided by the Environment
Agency indicates generally low levels of dangerous substances at this location. There
has, however, been one instance where zinc was found to be above the threshold level
in July 2000. There have been no further examples where these parameters have
exceeded action levels since 2000. All data for pesticides and herbicides (HCH, ppDDT,
Drins etc) are below detection limits. Although the limit of detection is higher than the
EQS, examination of the raw data highlights that concentrations of TBT regularly exceed

the EQS.
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Table 18 Summarised dangerous substances data for the Haverton Hill
sampling site (2000-2005)

Determinand Minimum | Maximum Mean | EQS No. of | No of < | No. of Data
(ng/l) (ng/l) (ng/l) | (ng/) Data than Exceeding
data EQS
Cadmium 0.04 0.28 0.07 5 43 33 0
Mercury 0.01 0.026 0.006 | 0.5 48 44 0
Arsenic 1.0 3.0 1.3 25 48 14 0
Chromium 0.35 4.82 1.4 15 51 9 0
Copper 0.67 1.03 ** 5 46 3 0
Lead 0.107 3.810 1.122 | 25 52 2 0
Nickel 1.19 15.6 3.6 30 46 0 0
Zinc 3.61 70.5 18.5 40 46 0 1
HCH (Lindane — 3 0.003 0.015 0.02 48 36 0
isomers)
ppDDT Not detected 0.01 50 50 0
Pentachlorophenol Not detected 2 50 50 0
Chloroform 0.1 | 5.7 12 48 11 0
Carbon tetrachloride 12 51 51 0
Tributyl tin 0.004 0.03 0.002 47 32 *
Total 'Drins’ Not detected 0.03 50 50
Hexachlorobenzene Not detected 0.03 50 50
Hexachlorobutadiene Not detected 0.1 49 49 0

*The detection limit for TBT for each of the sites is higher than the EQS.
** Couldn’t be calculated due to apparent error in EA spreadsheet

Haverton Hill Shipyard

The only example where the water quality standards were exceeded was for zinc which
was recorded on the 12" August 2003. There have been no further examples where
action levels have been exceeded since then for this parameter. All other parameters
show relatively low levels of contamination.

Bathing water quality

There are six bathing waters within the study area and all are located on the open coast
outside of the estuary. The locations of these bathing waters are shown in Figure 10.
The bathing waters are shown as individual points on the map and reflect the
Environment Agency’s monitoring point for each designated bathing water. Bathing
water quality is assessed by standards listed in the EC Bathing Waters Directive. The
Directive was adopted by the Council of the European Communities in 1975 and
transposed into law for England and Wales in August 1991 to form the Bathing Waters
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(Classification) Regulations 1991. The Directive is concerned with the quality of bathing
waters for the purpose of protecting public health and requires monitoring of
microbiological parameters and a small number of physical parameters (visible oil etc).

Seaton Carew MNorth
*Bﬁeatu_n Carew Centre
Tees Bav
{7, Seaton Carew North Gare
— .Jl
Yol s
.% Calt Qe

ifﬂ'ﬁhﬂm U Redcar b SREI.',ICEII’
/ “'"' oatham Granville

Key
Q@ Good
Excellent
Figure 11 Locations of bathing waters within the study area and compliance
in 2005

There are two types of microbiological standards; mandatory standards and the more
stringent guideline standards.

The mandatory standards are:

e 10,000 total coliforms per 100ml of water; and,
e 2,000 faecal coliforms per 100ml of water.

For a bathing water to comply with the Directive, 95% of samples collected within a
bathing season (15th May to 30th September) must meet these and the other physical
criteria.

The guideline standards should be achieved where possible and are:
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e 500 total coliforms per 100ml of water (in 80% samples);
e 100 faecal coliforms per 100ml of water (in 80% samples); and,
e 100 faecal streptococci per 100ml of water (in 90% samples).

Bathing water quality at the six designated beaches is illustrated in Table 19. Water
quality is classified as ‘excellent’, ‘good’ or ‘poor’. ‘Excellent’ relates to the achievement
of the more stringent guideline standards and ‘good’ relates to the achievement of the
mandatory standards. Bathing waters classified as ‘poor’ fail to meet the Directive’s
minimum mandatory standard.

All bathing waters have exhibited either ‘good’ or ‘excellent’ quality for at least the last
five years. Historically there have been failures of the mandatory standards; however
significant improvements in the levels of sewage treatment over the past 10 years
probably accounts for this.

Table 19 Bathing water quality at bathing waters in Tees Bay

Bathing Water =} = o ) < 1)
(=] (=] [=] (=] [=} [=]
o o o o o o
N (] N (] N N

Seaton Carew E E G G E G

Centre

Seaton Carew G E E G G G

North

Seaton Carew E E E E E E

North Gare

Redcar Coatham G E E E G E

Redcar Glanville G G G G G E

Redcar Lifeboat G E G G G E
Station

In December 2000, the European Commission put forward a proposal to revise the EC
Bathing Waters Directive. Following several years of discussions and revisions, the
Directive was enacted in March 2006. The UK therefore has two years in which to
transpose the legislation into UK law from this date. The main differences to the current
Directive include:

A change in the standards and parameters to be applied;

A new bathing water classification system;

Proactive beach management;

A significant increase in the information available to the public;

The classification of the bathing water based on three seasons of data rather
than the current one season; and,
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e The opportunity for member states to make changes to the list of designated
bathing waters, the length of the bathing season and the location of the
monitoring point.

This information will, therefore, need to be updated once data is available for
classification.

Marine ecology

Methodology

Easily accessible information in relation to marine ecology of the intertidal areas is
relatively limited. A comprehensive review, however, is provided in Tansley, 2003. This
information is summarised in the ES produced for the NGCT development (Royal
Haskoning, 2006). A further summary of this information is included here for ease of
reference.

Overview of the intertidal ecology of the Tees estuary

The most diverse intertidal habitats are the seawall, boulders and cobbles of the South
Gare breakwater due to its proximity to the open coast. The boulders and cobbles are
characterised by a fucoid/barnacle mosaic. Red algae are present at lower levels on the
shore. The richness of this habitat is increased by the under boulder communities.
Other hard substrata comprise the silted cobbles of the training wall on Seal Sands and
cobbles in Greatham Creek which are colonised by bladderwrack Fucus vesiculosus
and green algae Enteromorpha spp. with a particularly low species richness. On the
training wall mussels Mytilus edulis and abundant periwinkles Littorina littorea are also
recorded.

Bran Sands and Seal Sands are characterised by polychaetes including Spio
martinensis, Capitella capitata, oligochaetes Tubificoides pseudogaster and bivalves
Cerastoderma edule and Fabulina fibula. The muddier areas of Bran Sands and Seal
Sands are characterised by species that are tolerant of fine sediment and variable
salinity and are indicators of a nutrient rich environment, such as Hediste diversicolor,
Spio martinensis and oligochaetes.

Very sheltered sites at Greatham Creek and adjacent to Newport Bridge comprise fluid
anoxic mud typical of mid and upper estuaries which have a low species diversity
dominated by Streblospio shrubsolii, H. diversicolor and the oligochaete T.
pseudogaster.

As an overall general comment, an analysis of macrobenthic data from the Tees estuary
suggests that since 1979 there has been a general trend of increasing macrofaunal
diversity and abundance. The number of taxa (>1mm) inhabiting the estuary rose from
33 taxa in 1979 to 106 taxa in 1998. In terms of providing a feeding resource for
waterfowl, only a few large invertebrate species occur at densities high enough to
provide profitable food for waterbirds. For example, on Seal Sands and Bran Sands the
three key species of waterbird prey are the ragworm H.diversicolor, the laver spire shell
H. ulvae and the amphipod crustacean Corophium volutator (Evans et al., 2001 in
Tansley, 2003).

Tees Baseline Document PD Teesport
for Maintenance Dredging -59 — February 2008



4.6

4.6.1

Lol
—— S
(=
ROYAL HASKONING

In spite of the overall general improvement in macrofaunal diversity and abundance
however, some important prey species for waterbirds have declined at intertidal
monitoring sites in the lower estuary. In particular, there has been an obvious decline in
ragworm H. diversicolor on Seal Sands and this is perceived to be linked to the invasion
of Enteromorpha mats in this area; ultimately this may impact on some species of
feeding waterbirds.

In terms of epifauna, some data is available in relation to the surveys undertaken to
inform the NGCT EIA studies. Perhaps more important in terms of determining the
potential for impact on the designated features, is the reported feeding of terns on
sandeels and small fish just outside the mouth of the estuary. Information regarding the
abundance of these particular food species is, however, not readily available.

Ornithology

Methodology

The main data source with respect to ornithology is the bird count information for the
Tees estuary from the British Trust for Ornithology (BTO). This information is collected
as part of the Wetlands Bird Survey (WeBs). Core count data is available for the whole
of the Tees estuary and the Hartlepool Bay area which is divided into a number of
sectors (see Figure 12).

52406

Figure 12 WeBs count sectors for the Tees estuary (source BTO)
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Overview of ornithological interest of the study area

The importance of the area of waterbird species is reflected in the designated status of
much of the intertidal area of the estuary and the area north of Hartlepool Bay (see
Section 3).

Table 20 summarises the overall waterbird assemblage of the study area over 1999 to
2004. The data are presented on a sector by sector basis. Each sector therefore
provides information on the maximum usage of different areas. The peak monthly total
presented is the maximum number of the sum of the counts of all species within each
month.

Table 20 Summary of overall waterbird assemblage of count sectors in the
Tees estuary and Hartlepool Bay (1999/00 to 2003/04)

Year Bran Bran Seal Sands | Seal Sands | North Tees Hartlepool
Sands Sands (Peninsular (Peninsular Gare Estuary as | Bay
South North East) West) Sands a whole

99/00 1300 2372 (Jan) | 391 (Sept) 2861 (Sept) 1135 17543 (Jan) | 2268 (Feb)
(Jan) (Sept)

00/01 1085 (Jul) | 1373 (Feb) | 423 (Sept) 4781 (Feb) 1994 (Dec) | 19989 (Oct) | 1421 (Jan)

01/02 1106 1088 (Dec) | 398 (Oct) 3739 (Jan) 8454 (Feb) | 21753 1648 (Jan)
(Jan) (Feb)

02/03 795 (Feb) | 3404 (Feb) | 398 (Sept) 4401 (Jan) 1073 (Aug) | 21894 1459 (Nov)

(Nov)

03/04 2577 3236 (Jan) | 665 (July) 2814 (Sept) 3106 (Aug) | 25790 1344 (Jan)

(Aug) (Dec)

A detailed description of the various sectors in relation to the Tees estuary as a whole is
provided in Royal Haskoning, 2006. For ease of reference, the main points are
summarised below.

Table 20 demonstrates the importance of the Bran Sands and Seal Sands sectors in
terms of supporting waterbird species. The Peninsular West area of Seal Sands is
particularly important during the winter period. Raw data for the Bran Sands area
demonstrates the importance of this sector for the common tern. The area is also used
by Sandwich tern and redshank; both species are listed in the SPA citation.

Little tern now breeds to the north of the mouth of the estuary at Castle Eden Dene. A
small number also breed at North Gare but these individuals are subject to relatively
high level of disturbance from the public. These species also feed around the mouth of
the estuary on small fish and sandeels. Sandwich terns have not bred in the Tees
estuary since the 1930s but they are present on passage. This species favours the
Seaton Snook area on the northern side of the Seaton Channel. Individuals do
however, feed and loaf elsewhere in the lower estuary. Other waterbird species such as
lapwing, goldeneye, teal and shelduck are also present in notable numbers, particularly
during the winter period.
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Noise

Methodology

Noise above the general background baseline may cause disturbance to SPA species.
The baseline against which to compare maintenance dredging operations must
therefore be established. Information exists in relation to the current noise levels that
are experienced by waterbird populations of the SPA as a result of the studies
undertaken to inform the EIA for the NGCT (Royal Haskoning, 2006). The assessment
presented below has been based on this information, but is limited to the areas that
potentially could be impacted as a result of maintenance dredging.

Baseline conditions

Noise measurements at North Gare Sands

The ambient noise climate at this location is subject to a significant amount of noise from
the surrounding industrial and commercial operations on the banks of the Tees estuary.
Depending on wind direction and strength, the noise climate is dominated either by wind
and wave noise or industrial noise. 5-minute measurements of the background noise
were made when conditions were cold and calm with a very light (<2m/s) westerly
breeze. The industrial noise was noted to be dominant.

Noise measurements at Bran Sands

The ambient noise here is generally dominated by Corus steelworks and the Redcar Ore
terminal. In particular, strong tonal noise from the cooling towers on the north side of
the Corus steelworks, in the 630Hz to 1000Hz range and at 1600Hz, was audible. 5-
minute background noise measurements were again considered appropriate. Night-time
noise levels here and at North Gare Sands do not differ significantly from those during
the day-time. This is thought to be due to dominance of the 24-hour port and industrial
operations.

Table 21 below presents a summary of the average ambient noise levels at North Gare
Sands and Bran Sands, measured in 2006 as the dB Laeg, the dB Laso and the dB Lago
noise levels. An explanation of the various noise indices is given in the List of
Abbreviations.

Table 21 Measured existing ambient noise levels (from Royal Haskoning,
2006)
Existing day-time noise levels (dB)
Location La1o Laeq Laso
Bran Sands 54 52 51
N. Gare Sands 56 55 53

Table 22 summarises the background noise levels at ecological receivers within
Teesmouth in 2006 derived from the nearest background measurement position, namely
northern end of Bran Sands or northern end of North Gare Sands.
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Table 22 Ambient noise levels at ecological receivers within Teesmouth
(from Royal Haskoning, 2006)

Location Background noise

Vopak foreshore 57"
Bran Sands lagoon 57*
Bran Sands A 54*
Bran Sands B 51*
Bran Sands C 51
Seal Sands A 56*
Seal Sands B 53
North Gare Sands A 56*
North Gare Sands B 53

*Background noise levels derived from nearest background measurement position, namely
northern end of Bran Sands or northern end of North Gare Sands, and determined by calculation.

Noise from vessels during maintenance dredging

Data for noise levels associated with dredging activities is derived in a number of ES
produced for proposals which require dredging. Both the EIA for the NGCT and the EIA
for the Bathside Bay Container Port development (Royal Haskoning, 2003; noise section
produced by Bureau Veritas) use a predicted source noise level of 109dBL,,. In the
absence of any specific site information, this value has been used in this assessment.
The volume of sound generated and transmitted into the air or water depends however
on the size, design and location of the engine and the crafts size and construction. The
ES for NGCT did not consider disturbance due to dredging on ecological sensitive
locations specifically as noise produced by percussive piling was considered to be the
worst case. However, indicative noise levels that dredging operations might create is
provided in Table 23.

Table 23 Typical noise levels from a trailer suction hopper dredger
Distance from Dredge .
Dredger Noise level dB LAeq
area (m)

50 67
100 61
TSHD (109dBA) 300 52
500 47
1000 41

Tees Baseline Document PD Teesport

for Maintenance Dredging -63-— February 2008



5.1

5.1.1

Lol
—— S
(=
ROYAL HASKONING

DISCUSSIONS AND RECOMMENDATIONS
The potential effect on the SPA

The aim of this document is to summarise the baseline conditions within the study area
that are relevant to the conservation status of the European Marine Site. Based on this,
consideration can be given to whether the existing maintenance dredging regime is
likely to cause (or has caused) a change in the condition of the SPA.

Maintenance dredging has the potential to affect the Tees and Cleveland Coast SPA
and Ramsar site through the following parameters:

e Changes to habitats as a result of hydrodynamic change leading to changes in
the morphology of the estuary.

e Increases in levels of suspended sediment during dredging operations. This
could potentially impact on the food resource of the SPA interest features;
particular the little tern which feeds on sandeels and small fish in the mouth of
the estuary.

e The remobilisation and redistribution of sediments which may be contaminated
within the study area. These sediments could potentially impact on the intertidal
benthic organisms used by the waterbirds as a feeding resource.

e Increased disturbance. Potentially, an increase in noise levels could impact on
SPA waterbird populations. This is of particular concern during the winter period
when waterbirds feed and gather energy.

Due to the nature of the Hartlepool dredging requirements (i.e. mostly within a relatively
confined harbour area) and the distance of the SPA from the study area, the impact of
maintenance dredging is not considered likely to be an issue both now and in the future.
Additionally, the SSSI condition assessment concludes that the area is currently in
favourable condition. As a result, the potential impact of maintenance dredging on the
designated area to the north of Hartlepool Docks is not considered further in this
document.

The potential for impact of maintenance dredging on the morphology of the SPA

Maintenance dredging in the Tees estuary has been undertaken at a relatively steady
rate over the past decade, in the same manner by the same plant. As such, the release
of fine material and changes to morphology will have been at similar rates over this time
period. The maintenance dredging on the Tees estuary is, therefore, very much part of
the existing overall estuary regime.

Seaton Channel is the most sensitive location for maintenance dredging in that it forms
the main pathway for sediment transport to Seal Sands, an area within the SPA
currently deemed unfavourable in the SSSI condition assessment. It is therefore likely
that the condition assessment for this area of the SPA will also be deemed
unfavourable.

The reasons for the unfavourable condition relate to the growth of Enteromorpha mats
on the intertidal area, thought to be due to poor water quality. Agricultural run off is
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listed as a particular factor. Outside of the SSSI assessment, impacts on Enteromorpha
have also been linked to changes in sediment supply. The action of maintenance
dredging could therefore potentially contribute to the Enteromorpha mat growth via
changes to sediment transport pathways. The potential impact on water quality is
discussed in Section 5.1.3 below.

Maintenance dredging campaigns have been relatively infrequent in this location and
when they occur, are relatively small in terms of volume and timescale. |t is therefore
unlikely that maintenance dredging has had a significant impact on the already existing
highly variable natural sediment processes (Royal Haskoning, 2006) and therefore
impact on Seal Sands. Additionally, from studies undertaken to inform the EIA for
NGCT, the timing of the dredging operation within the tidal cycle has the potential to
both supply fine material onto Seal Sands or to preferentially export the material down
Seaton Channel into the turning circle and/or to be dispersed further offshore. The
sediment supply to Seal Sands associated with maintenance dredging in this area can
therefore be altered depending on the desired effect. For example, a working
agreement currently exists with Natural England whereby the Seaton Channel is
dredged on a rising tide thus increasing, albeit intermittently, sediment supply to Seal
Sands.

Elsewhere in the Tees estuary, the only other potential impact of maintenance dredging
is likely to be the dredging of material close to the side slopes of the seawards part of
the approach channel. This could potentially cause destabilisation of these slopes and
thus impact on the intertidal habitats of the SPA through collapse and therefore direct
loss. The method of dredging adopted, however, limits the potential for this to occur.
Two trenches are maintained on either side of the navigation channel at the toe of the
side slopes to help trap material. It is from these areas, rather than the slopes, that
material is removed as part of the maintenance activities. This limits the potential for
direct impact on the adjacent intertidals (which are largely behind the training walls) and
therefore the habitat features of the SPA.

If maintenance dredging continues at similar rates as presently occurs, it can be
reasonably assumed that the sediment regime will remain as it broadly is. Since the
condition assessments for the SSSI sites highlight that it is likely that the condition of the
majority of the SPA is currently favourable, a change in this status due to current
ongoing maintenance dredging is unlikely. Where areas are likely to be determined to
be unfavourable, such as Seal Sands for example, the current condition status is not
thought to be due to existing maintenance dredging practices. Additionally, control
measures are currently in place.

Given the above, it is not believed that the current maintenance dredging regime has or
is likely to cause a change in condition of the SPA. The potential for the control of
sediment pathways to Seal Sands has already been agreed with the regulator and
relevant statutory body and will be reviewed as necessary. A significant change from
present dredging practice, or substantial amounts of capital dredging, would however,
warrant a review of this conclusion because of the potential for those activities to
represent a change from the present situation (for example, the proposals for capital
dredging Seaton Channel by Able UK).
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The potential indirect impact on the SPA associated with the resuspension of
contaminated sediment

From the information collated it can be concluded that, although the sediment quality
guidelines applied indicate areas where contaminant levels could potentially impact on
in-situ marine ecology, information gained from site specific ecotoxicological studies
concludes that the levels of contaminants do not have a significant impact on the marine
ecology of the Tees estuary (see Section 4.4.2) in the majority of locations studied. The
exception is the level of contamination recorded close to the existing Shell Jetty.

The issue specific to the SPA is not the general marine ecology of the estuary, rather
the potential for impact associated with re-suspension of these sediments and
subsequent deposition on the intertidal areas of the SPA. Impacts on the marine
ecology could then impact on waterbird feeding activities.

Information provided by the EIA studies for the NGCT, however, highlights that
deposition on sensitive areas (i.e. areas within the SPA) of dredged material re-
suspended into the water column, only occurs on Seal Sands and when dredging is
undertaken in the lower reaches of the estuary and in the vicinity of the Seaton Channel
Turning Circle (this does not include the Shell Jetty area). The volume of material
removed by maintenance dredging is also significantly less and over a much shorter
timescale than the dredge for the capital scheme. An impact resulting from the existing
maintenance dredging, which could potentially change the favourable condition of the
SPA, is therefore unlikely. This is confirmed by the condition assessment undertaken
for the SSSI, where unfavourable condition, is not thought to be due to sediment
contamination of the designated habitats.

The potential indirect impact on the SPA due to changes in water quality

The potential impact on the SPA due to water quality relates to two issues. The first is
the possible deterioration of water quality in relation to contamination re-suspended as a
result of the dredging. The second is the potential impact of re-suspended sediment on
the transparency and turbidity of the water. Both issues could potentially impact on the
general health of the estuary and therefore the food resources on which the interest
features rely.

In terms of contamination, data collated for the past five years shows relatively good
water quality in terms of the presence of substances listed in the Dangerous Substances
Directive. Relatively few examples where levels have exceeded threshold levels have
been recorded and those that have occurred are unlikely to have resulted from
maintenance dredging practices. This is due to the size, frequency and small
timescales associated with maintenance dredging campaigns. Additionally, since areas
are continuously maintained, there is less risk associated with the build up of
contaminants.

Changes to background turbidity and transparency of the water column as a result of
dredging could potentially impact on food resources such as the sandeels used by little
tern. However, due to the short term nature of the maintenance dredging campaigns
and the predominant sediment type (sands) in the area in which the terns feed (less
likely to have a high organic carbon content and therefore oxygen demand and settle out
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quickly due to larger grain size), re-suspension of sediments is likely to be kept to a
minimum. It is therefore unlikely that maintenance dredging will impact on the features
on which the SPA species rely and therefore cause a change in condition status.

The potential for a direct impact on waterbird species due to noise disturbance

In comparison to the measured background noise levels and given the likely distance of
the dredger to the designated site, the noise levels associated with maintenance
dredging are not considered to be excessive. Rather, they are likely to be at or below
existing ambient levels. Additionally, maintenance dredging is undertaken over very
short timescales. Maintenance dredging is therefore unlikely to cause a change in the
condition status of the SPA as a result of disturbance.

Conclusions

From the review of the baseline data presented here, the existing maintenance dredging
activity being undertaken in the study area does not appear to be having or has
historically had, an impact on the designated site which would alter its condition. From
the condition assessments provided for the SSSis, it can be assumed that the majority
of the SPA would be deemed to be in favourable condition, with the exception of Seal
Sands.

Where the condition assessments for the relevant SSSls state that the condition of the
site has been affected, practices related to land management are given as the reasons
for unfavourable condition. For example, the presence of Enteromorpha mats on Seal
Sands is reported to be due to poor water quality associated with agricultural practices.
These conclusions must be reviewed, however, if a significant change in maintenance
dredging practices occur as a result of new developments.

Recommendations

In accordance with the Draft Protocol, it is recommended that this Baseline Document is
developed over time to incorporate new information as it becomes available.

Of particular note are the issues associated with the deposition of sediment on Seal
Sands and the possible changes to the growth of Entermorpha mats by altering the
sediment transport pathways. Although it is unlikely that the existing maintenance
dredging is having a significant impact on these mats, as part of a wider estuary project,
monitoring proposals have been developed. These proposals have been designed to
monitor the sedimentation issue over the next five years and provide an opportunity to
discuss the results and any possible working practices which could be adopted to alter
any impacts measured. For example, the existing working practices in Seaton Channel
as a result of this monitoring, may be altered.
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