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Executive summary

The W orking G roup on the effects of extraction of m arine sedim ents on the m arine 
ecosystem (WGEXT) met in  Rouen, France betw een 16 and 20 April 2012. Twelve par­
ticipants from  six ICES m em ber countries attended the meeting.

The objective of WGEXT is to provide a sum m ary of data on m arine sedim ent extrac­
tion, m arine resource and habitat m apping, changes to the legal regime, and research 
projects relevant to the assessment of environm ental effects.

A continued decline in am ounts of extracted m arine sedim ents across m em ber coun­
tries was identified by WGEXT although this was not the case for each country re­
porting data. Similarly to previous years, no significant changes to the policies and 
procedures for m anaging m arine sedim ent extraction were reported, w ith the excep­
tion of the UK w here the M arine and Coastal Access Act and its im plications for m a­
rine sedim ent extraction were discussed. Research into the impacts and effects of 
m arine sedim ent extraction continued across m em ber countries and a mix of na­
tional/ regional focussed and m ulti-national program m es exist.

Reports were review ed from  12 (of 21) m em ber countries. A lthough 11 m em ber coun­
tries d id  not provide reports, the available data is thought to provide a representative 
assessment of the overall total of material extracted from  the m em ber states.

ICES WGEXT agreed to m eet again in the Azores in April 2013 as guests of the Labo­
ratorio Nacional de Energia e Geologia.
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1 O pening of the m eeting

The W orking G roup on the Effects of Extraction of M arine Sediments on the M arine 
Ecosystem (WGEXT) was welcom ed to France and to the University of Rouen by 
MM. Jean-Paul D upont, dean of the Sciences Faculty, and Nicolas Massei, sub­
director of the Laboratory of Geology, as well as WGEXT m em ber Michel Desprez 
(University of Rouen) who had organised the m eeting in  Rouen. The chair of 
WGEXT, D avid Carlin, thanked the University of Rouen for hosting the annual m eet­
ing and all countries for providing national reports. The m eeting included a tour of 
H onfleur gu ided  by Mr Franck Bruchon (Agence de l'Eau Seine-Normandie, M arine 
and Coastal Division) w ho gave an interesting presentation of the w ork of his divi­
sion.

Rebecca W alker continued as the rapporteur of the group and the chair thanked all 
WGEXT m embers w ho had data and inform ation for inclusion in the annual report in 
advance of the meeting.

Brigitte Lauw aert (Belgium), Laure Simplet (France), Kris Hostens (Belgium), Jochen 
Krause (Germany), Gerry Sutton (Ireland), Rui Q uartau (Portugal), H enry Boku- 
niewicz (USA), Jouko Rissanen (Finland), and M ark Russell (UK) all sent their apolo­
gies for being unable to attend.

2 Adoption of the agen d a

The agenda was duly adopted  by WGEXT members, together w ith  the addition of 
presentations from  Belgium, France, The Netherlands, Sweden and the UK.

3 In response to Terms of Reference (A) and (B)

Term of Reference (A): Provide a summary of data on marine sedim ent extraction for the OSPAR Region 
that seeks to fulfil the requirements o f the OSPAR request for extraction data to be provided by ICES 
and take into account any feedback or com m ents from OSPAR from the information submitted by 
WGEXT 2011

ICES WGEXT have again attem pted to provide inform ation for all ICES countries on 
the annual am ounts of sand and gravel extracted but have still found difficulty in 
obtaining inform ation from  countries not regularly represented in  person at ICES 
WGEXT meetings. WGEXT m embers again attem pted to contact those countries who 
were unable to subm it data for inclusion in the annual report.

Available inform ation is included in Table 3.1 below.
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T able 3.1. Sum m ary T able o f N ational A ggregate Extraction A ctiv ities in  2011.
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Belgium
(OSPAR)

2 778 298 699 045 0 0 3 477 343 N/d Yes1 Yes No No No Yes Yes

Canada N/d N/d N/d N/d N/d N/d N/d N/
d

N/
d N/d N/d N/d N/d

Denmark2
(HELCOM)

3 670 000 N/d 3 670 000 No No No N/d N/d N/d N/d

Denmark2
(OSPAR)

2 820 000 2 140 000 N/d 4 970 000 No No No N/d N/d N/d N/d

Estonia
(HELCOM)

N/d N/d N/d N/d N/d N/d N/d N/
d

N/
d

N/d N/d N/d N/d

Finland
(HELCOM) 0 0 0 0 0 0 Yes No No Yes No Yes Yes

France 3 
(OSPAR)

7 230 588 0 0 481 000 7 711 588 0 Yes No No No Yes No No

France
(Med)

0 N/d N/d 0 N/d N/d No No No No Yes No No

Germany
(HELCOM)

N/d N/d N/d N/d N/d N/d N/d N/
d

N/
d

N/d N/d N/d N/d

Germany
(OSPAR) N/d N/d N/d N/d N/d N/d N/d N/

d
N/
d N/d N/d N/d N/d

Greenland
N/ N/

dand Faroes N/d N/d N/d N/d N/d N/d N/d N/d N/d N/d N/d
(OSPAR)

Iceland
(OSPAR)

N/d N/d N/d N/d N/d N/d N/d N/
d

N/
d

N/d N/d N/d N/d

Ireland
(OSPAR)

0 0 0 0 0 0 N /d N/
d

N/
d

N/d N/d N/d N/d

Latvia
(HELCOM)

0 0 0 0 0 0 N /d N/
d

N/
d

N/d N/d N/d N/d

Lithuania
(HELCOM) N/d 119 000 N/d N/d 119 000 N/d No N/

d
N/
d N/d N/d N/d N/d

Netherlands 
4 (OSPAR)

2 893 967 37 293 360 22 761 325 168 033 62 948 7048 3 332 0005 Yes1 No No Yes Yes No No

Norway
(OSPAR)

N/d N/d N/d N/d N/d N/d N/d N/
d

N/
d

N/d N/d N/d N/d

Poland
(HELCOM) N/d N/d N/d N/d N/d N/d N/d N/

d
N/
d N/d N/d N/d N/d

Portugal
(OSPAR)

126 381 600 000 0 0 726 381 0 No No No No No No No

Spain
(OSPAR)

0 0 0 0 0 0 No No No No No No No
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Spain
(Med)

0 0 0 0 0 0 No No No No No No No

Sweden
(OSPAR)

0 0 0 0 0 0 No No No No No No No

Sweden
(HELCOM)

0 96 562 0 0 96 562 0 Yes Yes No Yes Yes No Yes

United
YeKingdom 712 557 187 624 0 11 515 069 3 673 506 Yes No Yes Yes Yes Yes

(OSPAR)6

United
States

778 308 4 489111 38,923 ^ 9 450 4997 0 No No No No No No No

Table D efinitions

A. Construction/industrial aggregates - marine sand and/or gravel used as a raw material for the con­
struction industry for build ing purposes, primarily for use in the manufacture of concrete but also for 
more general construction products.

B. Beach replenishment/coastal protection -  marine sand and/or gravel used to support large-scale soft 
engineering projects to prevent coastal erosion and to protect coastal com m unities and infrastructure.

C. Construction fill/land reclamation -  marine sedim ent used to support large scale civil engineering  
projects, where large volum es of bu lk material are required to fill void spaces prior to construction 
com mencing or to create new  land surfaces.

D. Non-aggregates -  com prising rock, shell or maerl.

E. Total Extracted -  total marine sedim ent extracted by M ember Countries

F. Aggregates Exported - the proportion of the total extracted which has been exported i.e. landed out­
side of the country where it was extracted.

'Data continually updated and new  maps available on demand from database

2The OSPAR area and the EIELCOM area are overlapping in Denmark. The Kattegat area from Skagen  
to north of Fyn-Sjælland is included in both Conventions. Therefore the figures from the two Conven- 
tion-areas cannot be added.

3 Data relates to licensed amount rather than amount extracted, no extraction for construction and non  
aggregate in the Mediterranean, no information is available for extraction quantities for other sectors in 
the Mediterranean although sand extraction for beach replenishm ent is likely  to have occurred.

4 Total shell extraction including Western Scheldt and Wadden Sea

5 Quantity estimated based on feedback from licence holders

6 Conversion from reported tonnes to M3 achieved using density / specific gravity conversion factor of 
1.66

7 Figures reported for USA pertain to north eastern Seaboard only

8 Total sand-extraction figures exclude 168,033 m3 of shells as non-aggregate material

WGEXT will again circulate a copy of the WGEXT 2012 annual report to contact 
points provided  by OSPAR in order that the accuracy of the inform ation presented 
can be assured.

Similar to previous years, Table 3.2 provides inform ation on countries w ith  data ad­
justm ents or those who have never provided inform ation to WGEXT.
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T able 3.2. S p ecific  m atters h ig h lig h ted  in  response to O SPAR request for ICES WGEXT to sup- 
p lyn ation al data.

____________ OSPAR COUNTRIES FOR WHICH DATA HAS NEVER BEEN RECEIVED (As of 2012)___________

GREENLAND AND FAROES (DENMARK) -  Data for Denmark is reported separately
DATA ADJUSTMENTS FOR SPECIFIC COUNTRIES NECESSARY TO DISTINGUISH DATA FOR THE OSPAR

REGION

SPAIN -  Atlantic coast activities only (note separation of Mediterranean
data)
FRANCE - Atlantic and Channel coast activities only (note separation of Mediterranean
data)
GERMANY -  North Sea activities only (exclude
Baltic)
FINLAND -  Exclude Baltic
activities
SWEDEN - Delineate activities in  the Baltic area (Kattegat) which fall w ithin the boundaries of the 
OSPAR 1992 DENMARK 
- As for Sweden

Table 3.3 sum m arises information, w here available, for ICES WGEXT m em ber coun­
tries. A lthough the data are incom plete at this time, it is im portant to note that the 
areas in  which extraction occurred were m uch sm aller than the areas licensed and, of 
course, the actual spatial footprint should be used to assess impacts.

T able 3.3 L icensed  area and actual areas over w h ich  extraction occurs.

Area in which extraction activities 
Licensed Area Km2 occur Km2

C o u n t r y 2004 2006 2007/08 2009 2010 2011 2004 2006 2007/08 2009 2010 2011

Belgium
(Extraction 300 104 104 104 104 104 9 N /d N /d N /d N /d N /d
Zone 1)

Belgium
(Extraction 228 152 152 152 152 152 19 N /d N /d N /d N /d N /d
Zone 2)

Belgium
(Extraction 0 0 0 0 0 46 0 0 0 0 0 N /d
Zone 4)

Belgium Total
528 256 256 256 256 302 28 N /d

N /d

/1001
40 N /d N /d

D enm ark 800 N /d 429 430 789 650 30 N /d N /d N /d N /d N /d

France1 35.432 73.082 72.97/74.97 74.87 67.87 67.87 N /d N /d N /d N /d N /d N /d

G erm any
(OSPAR)

N /d N /d N /d N /d N /d N /d N /d N /d N /d N /d N /d N /d

G erm any 
(N on OSPAR)

N /d N d N /d N /d N /d N /d N /d N /d N /d N /d N /d N /d

Lithuania N /d N d N /d N /d 70.12 32.46 N /d N /d N /d 0.74 N /d 0.74

N eth erlan d s5
484 453 456/585 564 490 456 41 473

383/
35.33

863 86 71

Sw eden 0 0 0 0 0 9.70 0 0 0 0 0 9.70

UK 1257 1316 1344 536 552 N /d 1344 1404 134.7 124 105 N /d
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Table Notes

1 N ot all French dredging vessels are fitted w ith EMS.

2 Includes 26.59 sand-and-gravel extraction area and 8.84 non-aggregate extraction area in 2004 , and 
58.46 sand-and- gravel extraction area and 14.62 non aggregate extraction area in 2006, 51.89 sand-and- 
gravel extraction area and 21.08 non-aggregate extraction area in 2007 and 2008, 53.89 sand-and-gravel 
extraction area and 21.08 non-aggregate extraction area in 2009. 46.79 sand and gravel extraction area and 
21.08 non aggregate area in 2010

3 90% of material extracted in the Netherlands is taken from 7.5 km2 (2006) and 9.2 km2 (2007) and 8.3km2 
(2008), and 23 km2 (2009), 38 km2 (2010) and 23 km2 (2011).

4 90% of material extracted in UK is taken from 46km2 (2003) and 43km2 (2004) and 49.2 km2 (2006) 49.95 
(2007)

5 Excludes the non aggregate shell-extraction areas due to the very sm all operational areas on the North 
Sea and not really marine extraction in the Western Scheldt and W adden Sea.

WGEXT again noted that this type of inform ation has to be taken from  an analysis of 
electronic m onitoring data and this is not a straightforw ard task to achieve and there­
fore not possible for all WGEXT m em bers to provide.

Term of Reference (B): Review data on (b l) marine extraction activities, (b2) developm ents in marine 
resource and habitat mapping taking into account som e of the outputs of ICES WGMHM a s appropri­
ate, (b3) information on changes to the legal regim e (and associated environmental impact assessm ent 
requirements) governing marine aggregate extraction

Extraction Activities (bí)

Again, WGEXT m em bers reported  very different pictures of extraction levels across 
m em ber countries how ever it was noted that in  2011, w ith the exception of the UK 
(increase in tonnage), Belgium (increase in  tonnage), Denmark (slight increase in 
tonnage) and France (m aintenance of tonnage), there was a general decline in levels 
of extraction. Belgium opened a new  extraction zone (zone 4) in response to a gov­
ernm ent coastal safety plan. Portugal reported  extraction levels for the whole of Por­
tugal, rather than  just the Azores (as occurred during the 2011 A nnual Report) and in 
2012 was able to report statistics up  to 2011, rather than  a year in  arrears (i.e. 2010 
statistics)

For the first time in a num ber of years Sweden reported  extraction activities. Extrac­
tion has commenced in Sweden as a response to beach erosion issues. A ten year 
extraction and beach replenishm ent project commenced in 2011 and will extract a 
total of 340 000 m 3 of sand in four campaigns.

The N etherlands reported  a large decrease in the am ount of m arine sedim ent ex­
tracted due to the reduced requirem ent from  the M aasvlakte 2 project. N o specific 
reasons (such as a particular project) were given for the increase in UK or Belgium  
extraction levels.

No extraction occurred in  Finland, Ireland, Latvia or Spain during 2011. Poland did  
not have any data to present and no inform ation was received from  Canada, Estonia, 
Germany, Greenland and the Faeroes, Iceland or Norway.

Developments  in Marine Resource and  Habitat  Mapping (b2)

It remains the case that resource and habitat m apping in m em ber countries is under­
taken by coordinated and ad-hoc program m es, often related to specific scientific p ro­
grammes. In m any countries, the m arine aggregate sector continues to undertake 
m apping to address their ow n resource m anagem ent and EIA requirem ents. W ork 
has also begun to use m apping data to support decision m aking via the use of m od­
elled data. M any WGEXT m em ber countries, including the Netherlands, have devel­
oped capabilities to rapidly produce m aps based on existing data holdings.
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In 2011, The M anagem ent Unit of the N orth Sea M athematical M odels (MUMM) fi­
nalized its seabed m apping in  the fram e of the Belgian Science Policy projects 
Quest4D (Quantification of Erosion/Sedimentation patterns to Trace the N atural from  
the Anthropogenically-induced Sediment dynamics) and EnSIS (Ecosystem Sensitiv­
ity of Invasive Species), w ith reports published.

F in land  reported  that in 2011 about 2400 line kilometres were surveyed by GTK in 
the Sea of Bothnia covering an area of about 900 km2. This includes w ork to acquire 
data on the distribution and thickness of various types of sedim ents and inform ation 
on stratigraphy, mineralogy and geochemistry of the deposits. Further w ork to in­
crease know ledge of the physical properties and the geochemical variations in seabed 
sedim ents induced by both  nature and hum an activity was also undertaken in 
Finland along w ith data collected by the Finnish Inventory Program m e for the U n­
derw ater M arine Environm ent (VELMU) on the diversity of underw ater m arine bio­
topes and species. The inventories are being conducted in  the Archipelago Sea, the 
Quark, the Gulf of Finland, the Bothnian Bay and the Bothnian Sea.

In France, it was reported  that IFREMER has published a geological atlas of the Bay 
of Lannion (Northern Brittany, W estern Channel) and also initiated a new  program  
(under contract w ith  the M inistry of Environm ent) for identification of potential areas 
for sand and gravel extraction along the Brittany and Atlantic coasts (expected publi­
cation: 2012).

While no specific m apping was reported  for Iceland in 2011, tw o posters were p ro ­
vided to WGEXT (section 14.9) concerning m apping surveys undertaken between 
1940 and 2010 in  H valfjördur and in 2002 in Kollafjördur.

The N etherlands have begun to focus on the developm ent of a dedsion-support sys­
tem  for m arine-aggregate extradion, follow-up a pilot p ro jed  in  w hich a resource- 
inform ation m odel was developed for the coastal zone of the N etherlands Continen­
tal Shelf, betw een the 15-m depth  line and the 12-mile boundary. The dedsion- 
support system  is in tended to answer the question which areas m ust be cored and 
m apped in m ore detail w ithin w hich timeframe in  light of the enorm ous dem and for 
m arine sand that follows from  the national policy on coastline m aintenance during 
the 21st century. As part of the assodated  prioritization, the determ ining factors are 
sand quality (for three depth  ranges), extractability (for the same three depth  ranges), 
proxim ity to the final destination of the sand, and existing data density. The resulting 
inform ation system  consists of a GIS file w ith  a series of grids assigning penalty 
points to highlight areas that are potentially highly suitable to sand extraction but do 
not have enough core or seismic data available to be sure at the required spatial de­
tail. Case studies for offshore Zeeland and offshore Zuid-H olland have been u nder­
taken using bathym etry and vessel draft are also included as param eters.

Program m es to m ap the Blekinge Coast, the U ppland Coast, and the southern and 
northern  Bothnian Sea were reported  by Sw eden. It was noted that the majority of 
the dedicated field w ork for these program m es has been com pleted bu t com pletion of 
the associated reports and m aps are likely by the end of 2012.

The UK reported  publication of a series of Regional Environm ental Characterisation 
reports which provide habitat m aps for a series of four locations around the English 
coast specific to aggregate extraction sites.

No m apping activities were reported  by the U nited States during 2011. No inform a­
tion was received from  Canada, Denmark, Estonia, Germany, Greenland and the Fae­
roes, Ireland, Latvia, Lithuania, Norway, Poland, Portugal or Spain.
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3.3 Review of Developments  in Nat ional  Authorisation and  Adminis trative 
Framework and  Procedures  (b3)

No changes were reported  from  Finland, Portugal, Sweden or the United States.

Belgium reported  the assignm ent of four new  extraction areas w ithin Zone 4, to­
gether com prising a new  exploitation area of 46 km 2.

In the Netherlands the Integrated M anagem ent Plan N orth  Sea 2015 has been revised 
in  2011, and includes a new  integral com parative assessment fram ew ork for m arine 
activities.

The UK reported  that UK policy is now  described w ithin the M arine Policy State­
ment, which came into force in  April 2011. The key legislation on the extraction of 
m arine m inerals also changed during 2011. The new  provisions are described in  the 
M arine and Coastal Access Act 2009, in which dredging is included as a licensable 
activity, w ith operators requiring a M arine Licence from  April 2011. Licenses in Eng­
land will be issued by the M arine M anagem ent Organisation; in  Wales by the Welsh 
Governm ent and in Scotland by M arine Scotland.

No reports were received from  Canada, Denmark, Estonia, Germany, G reenland and 
the Faeroes, Iceland, Ireland, Latvia, Lithuania, Norway, Poland or Spain.

4  In response to Term of Reference (C)

Term of Reference (C): Review approaches to the m anagem ent and control of marine sedim ent extrac­
tion including a review of approaches to monitoring the effects o f this activity and the use of compli­
ance monitoring (e.g. EMS /  black box) by member countries

4.1 Review the  monitoring of mar ine  sed iment  extract ion with regards 
m a n a g e m e n t  and  control of extract ion activity

The group review ed the m onitoring table from  the 2010 report (ToR D), how ever it 
rem ained that there were no changes to report by countries present at the meeting.

At the 2010 meeting of WGEXT both  the UK and the N etherlands described a move 
w ithin their respective m onitoring bodies to a system of m ore regional m onitoring in 
place of site specific m onitoring conditions bu t no formal system  has yet been p u t in 
place. It still remains an issue to move forw ard in  the UK how ever further progress 
is required before such an approach can be considered for implementation.

WGEXT agreed to keep the approaches to m onitoring of m arine sedim ent extraction 
under review  in future years, noting forthcoming changes identified to legislation 
regulating extraction in  a num ber of m em ber countries. Table 5.1 identified in  the 
2010 report will be m ade available to capture additional data from  countries who 
have not yet provided  inform ation or w here changes to the data already captured has 
occurred.

4.2 Review of t he  Use of Black Box and  Electronic Monitor ing Systems

WGEXT discussed the utilisation of EMS / Black Box systems but noted no change to 
the inform ation already reported  in  previous years for those countries present at the 
meeting. H ow ever it was agreed that m em ber countries w ould  be asked to provide 
additional inform ation on the mechanics of the Black Box / EMS systems operated, 
including the software and hardw are both m ounted on the ship and used from  proc­
essing data.
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D redg ing  In tensity

The group further discussed the different approaches adopted by m em ber countries 
for m easuring dredging intensity based on processing and interpretation of EMS / 
Black Box data. This clearly has im plications for ongoing scientific evaluation of im ­
pacts and approaches to m itigation and m onitoring of activities. WGEXT therefore 
agreed the need to collect data on how  m em ber countries m easure and categorise 
dredging intensity to better inform  discussion on how  the impacts of extraction can 
be better compared.

The group noted that m easures currently available include m easurem ent of the time 
dredged at a particular location (UK) and the am ount of material extracted from  a 
particular location (Belgium). To develop understanding the following table (Table 
4.1) was suggested as a w ay of inform ing discussion on this topic at next year's 
WGEXT meeting. The table was com pleted for the UK and Belgium during the m eet­
ing and all other m em ber countries are encouraged to provide data for the m eeting of 
WGEXT in 2013. WGEXT agreed a new  Term  of Reference for the 2013 meeting 
w ould  be needed to allow for a detailed discussion on the topic and the consideration 
of the need for, and the nature of, a recom m ended standard  approach to m easuring 
dredging intensity across all m em ber countries.

T able 4.1. M easurem ent of D red ging  Intensity.

Country D ata co llection  interval Interpretation o f D red g ing  In tensity

U nited
Kingdom

Location point data m easured  every 30 
seconds

H igh -  greater th an  1 hou r 15 m ins per 
year in  a single location; m easured over a 
grid  cell w hich can be varied, such as 50 x 
50 m
M edium  -  Between 15 m inutes and 1 hour 
and 15 m inutes of dredging  per year 
Low -  U nder 15 m inutes of d redging per 
year

Belgium1 Location point data m easured  every 30 
seconds w hen  dredging  p um p  status is on 
(but tim e can fluctuate strongly)

High: > 10 000 m 3 extracted per ha  per 
year
M edium: betw een 1000 and  10 000 m 3
extracted per ha per year
Low: < 1000 m 3 extracted per ha per year

'Belgian system  of calculating extracted volum es out o f time dredged on a certain surface area. (Contri­
bution of Mare Roche from SPF)

B elgian  M ethodo logy

As the EMS is not equipped w ith  sensors to record the load of dredged m aterials in 
real-time, a m ethod is developed and used in Belgium to estim ate the extracted vol­
um e of a trailing suction hopper dredger w ithin a certain timeframe. This m ethod is 
based on the following assumptions:

• The extracted volum e (m3) per second is constant and it is based on the
know n fixed loading capacity of a ship and the estim ation of this capacity
and the duration (in seconds) of one track.

• The ship is completely em pty w hen the dredging activity starts.

• The ship is completely loaded w hen the dredging activity ends (€ logic).

Based on the calculated time difference betw een consecutive data points, and the 
fixed loading capacity of a ship, an extra column, representing the extracted volum e
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(m3) is added  to the data table. By using this extra colum n in a GIS application, ex­
tracted volum es w ithin a certain timeframe and w ithin delim ited areas can be calcu­
lated. This calculation is further im proved and crosschecked by coupling the EMS 
data w ith the register data (official declared volum e by the captain for each trip). The 
reliability of the estim ation of the extracted volum es from  EMS data can be evaluated 
by com paring the values of annual total volum es estim ated from  the EMS data w ith 
the annual total volum es calculated independently  from  the extraction registers. A 
m ean deviation of 3% is observed betw een the tw o data sets. This low  deviation con­
firms the validity of the assum ptions used as basis for calculating the extracted vol­
um es from  EMS data. Furtherm ore, w e observe an excellent correlation betw een the 
bathym etric difference deduced from  the volum e m aps based on EMS data and the 
observed difference deduced from  the successive m ultibeam  surveys.

5 In response to Term of Reference (D)

Term of Reference (D): Review and report on the outputs o f national and multinational scientific pro­
gram m es, research projects and monitoring programmes relevant to the assessm ent of environmental 
effects of the extraction of marine sedim ents

National scientific program m es w ith relevance to m arine sedim ent extraction were 
sum m arised by WGEXT m em bers and a num ber of presentations were given on spe­
cific projects.

In Belgium, research, based on the yearly m onitoring, is ongoing regarding bathy­
metrical changes and the influence of sand extraction on m acrobenthos, epibenthos 
and dem ersal fish. In October 2011, a study day was organised w here the m ost im ­
portant research results from  the period 2003-2010 of the three different partners oc­
cupied in the m onitoring were presented and published in a report w hich can be 
requested from  FSP. The w ork on the im pact of past and present intensive dredging 
was given during the WGEXT meeting.

In France, the SIEGMA project undertaken in  the Baie de Seine region ended in  De­
cember 2011. Three presentations w ere given on three different objectives of the 
SIEGMA project: 1) plum e dynam ics of overflow during extraction and consequences 
for seabed m orphology, 2) im pact of sand extraction on dem ersal fish communities, 
and 3) im pact on the benthos and consequences on trophic relationships betw een fish 
and benthos. Furtherm ore, recent w ork on the VECTORS project was presented.

While no specific research was detailed from  Iceland for 2011, a poster was presented 
that described the work, undertaken since 2000, to characterise the physical proper­
ties of m arine aggregates in  the vicinity of Reykjavik.

In the Netherlands, extensive m onitoring and research is occurring in tw o pro­
grammes: firstly, the M onitoring and Evaluation Program m e (MEP) of M aasvlakte 2 
is running (2008- onwards). Secondly Rijkswaterstaat (RWS), a federation of Water- 
builders (LaMER) and the sand extraction project of the Sand Engine have joined to a 
com bined MEP on Sand extraction. Each program m e focuses on both on similar is­
sues as well as different m onitoring questions, ensuring there is a know ledge ex­
change betw een the tw o program m es. O ther related research is also ongoing (e.g. 
'Building w ith N ature Program m e'). WGEXT got a brief update  on the nourishm ent 
program m e (Sand Engine) and a com prehensive overview  of the m onitoring and re­
search in the MEP sand extraction framework.

In Portugal, the SANDEX project came to an end, and results are published. In Swe­
den, a new  extraction area of 20 km 2 was opened for an am ount of 340 000 m 3 sand. It 
is the first extraction taking place since 1998 and an EIA was undertaken.
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In the UK, the M arine Aggregate Levy Sustainability Fund (Marine ALSF) came to an 
end in  M arch 2011. Currently, a literature review  of the research done to date (ALSF, 
Defra, and peer review ed papers) is underw ay to identify know ledge gaps, mainly in 
relation to issuing perm its and licence conditions. M onitoring surveys will be con­
tinued by the licensed companies.

There were no new  program m es to report on in Finland, Sweden (all program m es are 
already ongoing and have been reported  previously) and the U nited States. N o re­
ports w ere received from  Canada, Denmark, Estonia, Germany, Greenland and the 
Faeroes, Ireland, Latvia, Lithuania, Norway, Poland or Spain.

The following projects were presented during the WGEXT m eeting (further inform a­
tion is available by contacting the relevant ICES WGEXT m em bers and in  Annexes 7 
and 8).

• Turbidity plum es and seabed topography -  SIEGMA project (France -  
Sophie Le Bot)

• Demersal Fish Com m unities - SIEGMA Project (France -  Gwenola De Ro- 
ton)

• Benthos and trophic relationships - SIEGMA Project (France -  Michel De- 
sprez)

• VECTORS (France -  Jean-Paul Delpech)

• Past and present intensive dredging in the Belgian Part of the N orth Sea 
(Belgium -  Annelies De Backer)

• M onitoring and evaluation program m e RWS-LaMER-Sand Engine (Neth­
erlands -  Marcel Rozemeijer)

• An update on the sand engine (Netherlands -  Jan van Dalfsen)

• N ew  sand extraction in  Sweden (Sweden -  Ingem ar Cato)

• An update on w ork ongoing in  the UK (UK -  Rebecca Walker)

Furtherm ore, inform ation was provided concerning three European projects of rele­
vance to WGEXT; EMODNET w hich is ongoing since 2009, MESMA which is ongo­
ing since 2010, and VECTORS w hich started in  M arch 2011.

EMODNET -  Geology

The project is run  by a consortium  consisting of the national geological survey or­
ganisations of the UK, Ireland, France, Belgium, The N etherlands, Germany, Den­
m ark, Norw ay, Sweden, Finland, Estonia, Latvia, Lithuania and Poland. They w ork 
together to deliver the requirem ents of EC Tender MARE/2008/03. The geological 
surveys of Europe provide an existing netw ork (through the Association of European 
Geological Surveys -  EuroGeoSurveys) that aims to deliver m arine geological infor­
m ation solutions to decision m akers in European governm ent and industry, as well 
as providing baseline inform ation for academic research. The contract betw een the 
EC and the EMODNET-Geology project partners was signed in July 2009. The w ork is 
in progress and several m aps have been produced since the start of the project.

The objectives of the EMODNET-Geology project are to compile inform ation held by 
the project partners and additional datasets that are publicly available. The outputs 
will be delivered through the Web using the 'OneGeology' portal. Existing m etadata 
will continue to be stored on the EU-SEASED website, currently being developed and 
upgraded  under the EC-funded GeoSeas project. The consortium  is bringing together 
datasets of all available sea-bed sedim ents including rate of accum ulation or sedi­
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mentation; sea-floor geology (including age, lithology and origin); geological 
boundaries and faults; rate of coastal erosion and sedim entation; geological events 
and event probabilities (to include inform ation on subm arine landslides, volcanic 
activity, earthquake epicentres); seismic profiles; m inerals (including aggregates, oil 
and gas).

The areas covered in the first step of the project are the Baltic Sea, Greater N orth  Sea 
and Celtic Sea according to the boundaries show n in Figure 6.1. A continuation of the 
project (step 2) is planned for the rem aining sea-areas of EU (red and green areas in 
Figure 6.1)

Marine R egions
Baltic S ea  
Mediterranean Sea 
North e a s t Atlantic Ocean

Marine S ub-R egions
I  Baltic S ea  ■ ■  Ionian Sea ^ H  Bay of Biscay and  th
I Adriatic S ea  W estern Mediterranean Sea H I  Celtic S eas
I Aegean-levantaie S ea  Atlantic O cean HJ Greater North Sea

Ibenan C oast

Figure 6.1. M arine R egions and  Su b-R egions as d efin ed  by the M arine Strategy Fram ework D irec­
tive.

M ES AAA

The MESMA (M onitoring and Evaluation of Spatially M anaged Areas) project is an
8.4 M Euro project funded under 7th EU Fram ework Program  (w w w .m esm a.org). 
The project started 1st N ovem ber 2009. MESMA has now  21 partners from  13 EU 
countries. MESMA focuses on m arine spatial planning and aims to produce inte­
grated m anagem ent tools (concepts, m odels and guidelines) for m onitoring, evalua­
tion and im plem entation of Spatially M anaged Areas (SMAs). The project will 
support the form alization and im plem entation of EC policy and will also support 
integrated m anagem ent plans for designated or proposed sites w ith  assessment 
m ethods based on European collaboration. MESMA covers all EU m arine waters, 
including the ICES area. W ithin the project a num ber of case studies will be con­
ducted to different hum an pressures such as fisheries, renewable energy, shipping, 
aquaculture and aggregate extraction. Both the inform ation on aggregate activities as 
well as the stakeholder netw ork build  up  w ithin WGEXT will be of great interest to 
MESMA. Some partners of WGEXT are involved in  the MESMA project and will play 
an im portant role in the transfer of inform ation of the WGEXT into the project.

VECTORS

The EU funded  project VECTORS (Vectors of Change in European M arine Ecosys­
tems and their Environm ental and Socio-Economic Impacts) focuses on changes in 
m arine life and how  these are driven by hum an activities. A ttention is also given to 
nourishm ent and extraction activities. Vectors objectives are to develop integrated

http://www.mesma.org
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m ultidisciplinary understanding of the different current and potential future pres­
sures and changes taking place in the m arine environm ent, the m echanism  for them  
and the ecological impacts. This project has m em bers from  37 institutes from  16 coun­
tries covering the Regional Seas of the Baltic, the N orth Sea (including the English 
Channel) and the western M editerranean. Some partners of WGEXT are involved in 
the VECTORS project and will be responsible for transferring inform ation from  and 
to the WGEXT. The first annual m eeting for this project will take place in Slovenia in 
M arch 2012.

EMSAGG

The European M arine Sand and Gravel G roup (EMSAGG), established in 1998 by 
European professionals, is an independent body w hich provides the m arine aggre­
gate industry  w ith the opportunity  to discuss the issues affecting this sector. EM­
SAGG has a website hosted by CIRIA which includes dow nloadable bulletins, 
conference reports and papers, details of members, details of relevant CIRIA publica­
tions, projects and proposals and also useful links to industry  stakeholders 
(w w w .dria .org/em saggl.

Last years' sem inar was held at the Turkish Cham ber of Shipping, Istanbul, Turkey in 
May 2011. It p rovided delegates an understanding of the latest w ork by EMSAGG, 
espedally  focusing on perm itting, environm ental, engineering and geological aspect 
of m arine sand and gravel. The 2012 meeting will be held in  Ostend, Belgium on 20- 
21 June.

6 In response to Term of Reference (E)

Term of Reference (E): Continue work on a new Co-operative Research Report to cover the period 
2 0 0 5 -2 0 1 1

WGEXT discussed the production  of the next Co-operative Research Report during 
the 2012 m eeting and took the opportunity  to undertake w ork on its p rodud ion . The 
group decided the report will be titled "Effects of Extraction of M arine Sediments on 
the M arine Ecosystem" and be published in  late 2012 in the ICES Cooperative Research 
Report series. The estim ated num ber of pages is 150, the report will be edited  by the 
WGEXT chair and its publication is already subject to an exciting ICES Resolution. It 
was agreed that data from  2011 w ould  now  also be in d u d ed  in  the report to cover the 
years 2005 to 2011.

Each chapter lead provided  an overview  of w ork to date, including a sum m ary of the 
structure of each chapter. W hilst the structure and nature of each chapter were not 
suggested to change, WGEXT agreed the final order of chapters m ay need to change 
before subm ission for publication.

All chapter leads com m itted to providing final drafts of their chapter to the chair by 1 
September 2012 for incorporation into a final draft report. WGEXT will have an ex­
ceptional intersessional meeting in Lowestoft, UK on 9 and 10 O dober 2012 to finalise 
the docum ent prior to its subm ission to ICES. All chapter leads have agreed to attend 
and other m em bers will also make efforts to attend w here possible.

http://www.dria.org/emsaggl
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7 In response to Term of Reference (F)

Term of Reference (F): Continue to review and evaluate the use and application of the ICES WGEXT 
2 0 0 3  Guidelines across member countries. Continue to review and revise the Guidelines, as appropri­
ate, with specific regard to the Marine Strategy Framework Directive. Formulate a draft resolution to 
ICES regarding the adoption by OSPAR of an am ended version of the guidelines

WGEXT again discussed the im plem entation of the 2003 Guidelines across m em ber 
countries. It was noted that no changes had  taken place to the use of the 2003 WGEXT 
Guidelines since the last meeting. It remains the case that the Guidelines are widely 
regarded by m em ber countries and are used via a com bination of formal adoption 
into legislation and policy or by m ore informal adoption into guidance. WGEXT de­
cided to continue to make the reporting tem plate on the use of the Guidelines avail­
able to all m em ber countries to capture additional data and inform ation on the use of 
the Guidelines.

The group discussed the ongoing validity of the Guidelines and agreed that they re­
m ained fit for purpose in their current form  and of ongoing use to m em ber countries 
and OSPAR. H ow ever it was noted  that at the next m eeting of WGEXT in 2013, indi­
cators should have been established under the M arine Strategy Fram ew ork Directive. 
As a result the group consider updates to the Guidelines m ay be necessary and will 
therefore be a focus as part of the 2013 m eeting agenda.

The group agree that as discussed at the 2011 meeting, the following MSFD recom­
m endations are still relevant to be presented w ithin the 2012 Annual Report:

Recommendations

• ICES m em ber countries, w here necessary, to discuss the im plication of 
MSFD GES Descriptor 6 w ith their ow n adm inistrations using the text 
provided by WGEXT.

• WGEXT to continually review  the im plications of the MSFD w ith regards 
to m arine sedim ent extraction.

7.1 Marine Planning /  Data  to inform the  Location of Extraction

WGEXT discussed the problem  w ith all electrical cables, telecom m unication cables 
and pipelines that criss-crossed, prim arily in  the European shelf area and, in m any 
cases are or could present a barrier to get access to the sea floor non-living resources, 
am ong others sand and gravel. M any cables and pipelines are not being used any­
more, bu t stay on as scrap at or in  the bottom  (dow n ploughed, subm erged or buried  
due to sedimentation). Cables and pipelines intersect, creating problem s for repairs 
w hen the data ow ners in m any cases are missing. In general, location inform ation 
and other m etadata about the cables and pipelines, in  particular w hen old, are poor 
and information, if indeed any, are difficult to obtain. In other cases the knowledge of 
the existence of a particular cable or pipeline are absent.

It is only a small num ber of all cables and to some extent pipelines are laid  out in na­
tional charts, both prin ted  and digital, and usually there are no com prehensive na­
tional database of cables and pipeline stretches from  ICES m em ber countries. The 
problem s increase w ith the expansion of w ind- and wave farms, new  borrholes of oil 
and gas, the closing of lighthouses, etc.

WGEXT intends to continue these discussions in  2013, bu t by now  it is clear that there 
is a great need for each ICES country to build  a com prehensive national database of 
pipelines and cables on the seabed and w ith m eta data inform ation as the owner, 
stretching, year in w hich the cable and pipeline was located and repaired, the type of
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cable and pipeline, material information, dow n ploughed or not, activity status i.e. is 
in  use or not in use, and other information.

WGEXT refers to the 2013 business m eeting tiy  to get inform ation about which o r­
ganizations in  each m em ber country w ho sits on this type of inform ation and if so on 
whose behalf they do so w ith  the goal to create an overall picture of the situation 
w ith  a view to create order w here such is m issed and to ensate the best possible ac­
cess to m arine m ineral resources by m eans of careful m angem ent planning to m ini­
m ize impacts on the m arine ecosystem. WGEXT consider such discussions could for a 
new  recom m endation as part of any revision or update to the 2003 Guidelines.

8 In response to Term of Reference (G)

Term of Reference (G): Evaluate potential for collaboration with other EGs in relation to the ICES Sci­
ence  Plan and report on how such cooperation has been achieved in practical terms (e.g. joint m eet­
ings, back-to-back m eetings, communication between EG chairs, having representatives from own EG 
attend other EG meetings)

The WGEXT chair reported  com m unication he had  w ith the respective chairs of the 
WGMHM and BEWG ICES Expert Groups and identified the common desire to w ork 
together w here appropriate. The group also noted common m em bership of a num ber 
of participants. WGEXT agreed that a com m on objective relevant to all three EG's 
will be the implications of the M arine Strategy Fram ew ork Directive, particularly D e­
scriptor 6 relating to Seabed Integrity. WGEXT noted the them e session at the ICES 
A nnual Science Conference and agreed that any m em bers attending w ould  feedback 
to the group at the 2013 WGEXT meeting. Linkages were also discussed w ith 
WGECO and following the ASC, efforts will be m ade to consider the potential link­
ages betw een WGEXT and this group.

WGEXT agreed to ask ICES, via the WGEXT chair, to circulate a copy of the forth­
coming Cooperative Research Report to all EG chairs, as undertaken previously, to 
raise the profile of the w ork of WGEXT. The chair of WGEXT will also extend an invi­
tation of other relevant ICES EG's to attend part of the 2013 meeting, specifically the 
section of the agenda focussed on presentations of scientific program mes.

9 Closure of the Meeting and Adoption of the Report

The group m oved to recom m end Ad Stolk of the N etherlands, by m eans of a vote of 
m em bers present and email correspondence w ith those unable to be present, as the 
new  chair elect of WGEXT subject to confirmation from  his m anagem ent that this was 
possible. The present chair will continue to edit and ensure the final subm ission of 
the forthcoming Co-operative Research Report.

The group m oved to adopt the final draft annual report and the m eeting was for­
m ally closed by the chair. He thanked m em bers of WGEXT for attending and again 
offered thanks to Michel Desprez of the University of Rouen for hosting the meeting.



ICES WGEXT REPORT 2012
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11 Annex 2: A genda

Monday 16th April 
2012

9.00

M eet in foyer of Ibis Rive droite Hotel OR go direct to University building

M aison de l'U niversité (n°36 on the joint map) just in front of the tram  
stop T1 coming from  the town.

10.00
M eeting begins

Welcome by representative(s) of University of Rouen

Welcome by WGEXT Chair

Apologies for absence

Terms of reference

A doption of A genda

10.45 Coffee

11.00 Terms of Reference item  (a): OSPAR Summ ary of Extraction Statistics

12.30 Lunch

13.30 Com plete Terms of Reference item  (a)

15.00 Coffee

15.15-17.00 Terms of Reference (b): Review of Activities

Aim  to complete (a) and begin (b) by the end  of day 1

Tuesday 17th April 
2012

9.00
Com plete Terms of Reference item  (b) and commence Terms of Reference 
item  (c) A pproaches to m anagem ent and control

10.45 Coffee

Com plete Terms of Reference (c) A pproached to m anagem ent and control

12.30 -13.30 Lunch

13.30 Reception and Presentations

O pportunities to w ork on contributions for Terms of reference item  (e) 
Co-operative research report

Aim  to complete (b) and (c), by the end of day 2

Wednesday 18th April 
2012

09.00 Terms of Reference item  (e)

10.30 Coffee

10.30 Com plete Terms of Reference item  (e)

12.30 Official Lunch and field trip  to H onfleur and Terms of Reference (h) Elect
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new  chair of WGEXT

Aim  to complete (h) by the end of day 3

Thursday 19th A pril 
2012

09.00 Terms of Reference item  (d) Scientific program m es

10.30 Coffee

10.45 Continue and complete Terms of Reference item  (d)

12.30 Lunch

13.30 Terms of Reference item  (f) ICES 2003 Guidelines

15.30 Coffee

15.45 -17:00 Terms of Reference (g) Collaboration w ith  EGs

Aim  to complete (d), (f) and (g) by end of day 4

Friday 20th A pril 2012

09.00 Terms of Reference (e)

10.30 Coffee

10.45 Terms of Reference (e)

12.30 -13.30 Lunch

Com pletion of outstanding action items and Recom m endations for fol­
low -up w ork

Agree initial text of W orking G roup Annual Report for 2012.

Agree draft Terms of Reference for ICES WGEXT 2013

15:00 Close of meeting
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12 A nnexes 3 &4: WGEXT draft terms of reference for th e  next m eeting  
and Recommendations

The Working Group on the Effects of Extraction of Marine Sediments on the Marine 
Ecosystem (WGEXT), chair elect Ad Stolk, N etherlands, will m eet in the Azores, 
Portugal, 22-26 April 2013 to:

a ) Provide a sum m ary of data  on m arine sedim ent extraction for the OSPAR 
region that seeks to fulfil the requirem ents of the OSPAR request(s) for ex­
traction data to be provided  by ICES and evaluate any feedback or com­
ments from  OSPAR on the inform ation subm itted by WGEXT 2011;

b ) Review data on (b.l) m arine extraction activities, (b.2) developm ents in 
m arine resource and habitat m apping taking into account some of the ou t­
puts of the ICES WGMHM as appropriate, (b.3) inform ation on changes to 
the legal regime (and associated environm ental im pact assessm ent re­
quirem ents) governing m arine aggregate extraction;

c ) Review approaches to the m anagem ent and control of m arine sedim ent ex­
traction including a review  of approaches to m onitoring the effects of this 
activity and the use of compliance m onitoring (e.g. EMS / black box) by 
m em ber countries;

d  ) Review and report on the outputs of national and m ultinational scientific 
program m es, research projects and m onitoring program m es relevant to 
the assessment of environm ental effects of the extraction of m arine sedi­
ments;

e ) Review approaches to m easuring the intensity of dredging across m em ber 
countries. Consider the recom m endation of a standardised approach to 
m easuring dredging intensity;

f ) Evaluate the use and application of the ICES WGEXT 2003 Guidelines 
across m em ber countries. Continue to review, revise and update the 
Guidelines, as appropriate, w ith  specific regard to the M arine Strategy 
Fram ew ork Directive. Form ulate a draft resolution to ICES regarding the 
adoption by OSPAR of any subsequently am ended version of the guide­
lines;

g ) Evaluate potential for collaboration w ith other EGs in relation to the ICES 
Science Plan and report on how  such cooperation has been achieved in 
practical terms (e.g. joint meetings, back-to-back meetings, com m unication 
betw een EG chairs, having representatives from  ow n EG attend other EG 
meetings);

WGEXT will report by 30 June 2013 (via SSGF1IE) for the attention of SCICOM. 

Supporting Information

Priority: C urrent activities are concerned w ith  developing the understanding
necessary to ensure tha t m arine sand and gravel extraction is m anaged in  a 
sustainable m anner, and tha t any ecosystem (and fishery) effects of this 
activity are better understood  so tha t m itigative m easures can be adopted  
w here appropriate. These activities are considered to have a very h igh  
priority.

Scientific Links to follow ing h igh  priority  research topics from  ICES Science A ction Plan
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justification 2009-2013:
U nderstanding of Interactions of H um an  Activities w ith  Ecosystems 
D evelopm ent of O ptions for Sustainable Use of Ecosystems
(a) This w ork responds to a request from  OSPAR to gather data  for the entire 
OSPAR region on  aggregate extraction activities. This inform ation is to be 
prov ided  and collated in advance of the m eeting and  review ed in  relation to 
item  (b). We aim  to seek the support of existing WGEXT m em bers and 
participants in  an  attem pt to im prove and  extend reporting  of national data  to 
WGEXT in order to satisfy the OSPAR request.
(b) & (c) A n increasing num ber of ICES M em ber C ountries undertake sand and 
gravel extraction activities and others are looking at the potential for fu ture 
exploitation. Each year relevant developm ents under these headings are 
review ed and sum m arised. This provides a useful forum  for inform ation 
exchange and  discussion. N ational reports are subm itted electronically prior to 
the meeting.
(d) & (g) To respond to  any feedback received to ensure the report accurately 
reflect the needs of ICES and OSPAR.
(f) WGEXT w ish  to begin to  review  the 2003 WGEXT Guidelines to ensure they 
rem ain  fit for pu rpose across m em ber countries and  take account of 
developm ents in  the underp inn ing  science.
(e) & (f) A n increasing am ount of m onitoring activity takes place in  connection 
w ith  licensed aggregate extraction across ICES m em ber countries. WGEXT w ish 
to  consider the scientific robustness and  rationale behind the design, 
im plem entation and effectiveness of such m onitoring activities.

Resource M ost countries collect data  and inform ation routinely on aggregate extraction
requirem ents: activities. The additional w ork in  p resenting  these data  in  a standardised  form

for the new  electronic tem plate is considered small, bu t in  the long-term  should
result in  a reduction  in  effort. Reviews of research activity are of program m es 
tha t are already under w ay  and have resources comm itted.

Participants: The G roup is norm ally attended by some 20-25 m em bers and guests.

Secretariat
facilities:

N one required  other than  services of chair and rapporteur.

Financial: No financial implications.

Linkages to
advisory
committees:

SSGHIE, SCICOM

Linkages to  other 
com m ittees or 
groups:

BEWG, WGMHM, WGRED, WGPMCZM, SGCBNS, WGIAB, WGECO

Linkages to  other 
organizations:

W ork is of direct interest to OSPAR and HELCOM.

Annex 4: Recommendat ions

WGEXT m ove to m ake the following recom m endations:

Recom m endation For follow up  by:

1. ICES m em ber countries, w here necessary, to  discuss the WGEXT M embers
im plication of MSFD CES D escriptor 6 w ith  their ow n 
adm inistrations using the text prov ided  by WGEXT.

2. WGEXT to continually review  the im plications of the MSFD WGEXT M embers 
w ith  regards to m arine sedim ent extraction.
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13 Annex 4: Review of National Marine A ggregate  Extraction Activities

A detailed breakdow n of each country 's sedim ent extraction dredging activities is 
provided below:

1 3 .1  B e lg iu m

Contributors by e-mail correspondence to the 2012 report are Mare Roche (SERVICE 
PUBLIC FEDERAL ECONOMIE, P.M.E, CLASSES MOYENNES ET ENERGIE, Q uali­
té et Innovation, Service Plateau Continental- Fonds pour l'Extraction de Sable) and 
Brigitte Lauwaert.

In Belgium, the sectors of the Belgian Continental Shelf w here sand can be extracted 
are defined and lim ited by law  (KB of 1 September 2004). In 2011, extraction was 
granted in  sectors la , lb  (M arch to May), 2ab (excluding the closed areas of the cen­
tral and northern  depressions), 2c and 3a (see Figure 13.1). Furtherm ore, 4 extraction 
zones were delineated and opened in zone 4 (a-d), and coordinates were published in 
MB of 24 December 2010 (BS 14 January 2011). The first perm it was signed on 22 Sep­
tem ber 2011 to the Flemish Governm ent. However, no sand has been extracted yet in 
sector 4. In sector lb , no extraction is taking place, and sector 3b is still closed as this 
is also the largest dredge disposal site. Due to the above factors the extraction was 
lim ited to zones la , 2b, 2c and 3a in 2011 (see Black Box data in Figure 13.2).

\ s y

Kilometers

Figure 13.1. M ap o f perm itted  exp lo ita tion  areas for sand and gravel on the B elg ian  continental 
sh e lf  as d e fin ed  in  KB of 1 Septem ber 2004 (last adapted in  2010) and  M B o f 24 D ecem ber 2010 
(for exp lo itation  zone  4a-d) w ith  ind ica tion  of c lo sed  areas in  red.
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Figure 13.2. O verview  of extraction activ ities on the B elg ian  Part o f the N orth Sea in  2011, based  
on the b lack  box data.

In 2011, 2 778 298 m 3 sand and no gravel was extracted from  sectors la , 2 and 3a by 13 
private license holders. This sand is m ainly used for industrial purposes. Two li­
censes were also granted to the Flemish Region, Coastal Division and Division M ari­
time Access. The licenses for the Flemish Region have the same conditions (reporting, 
black-boxes, etc.) as licenses for the private sector w ith  the exception that they are 
exem pted from  the fee system. The Flemish Region-Coastal Division extracted 699 
045 m 3 of sand, w hich was used solely for beach nourishm ent.
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Historical pattern of extraction (Belgium)
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Figure 13.3. V o lu m es of sand and  gravel extracted from  the B elg ian  C ontinental S h e lf  b e tw een  
1988 and 2011.

A lthough sand extraction on the Belgian Continental Shelf started in  1976 and data 
are available since then, figure 16.3 only includes data from  1988 onw ards. From  2007 
onw ards the extra quantities extracted by the Flemish Region are included in the 
graph. The total am ount of almost 3.5 M m3 sand extracted in  2011 from  the Belgian 
Continental Shelf is an increase of 60 % com pared to 2010 and it is the second highest 
am ount ever landed in  Belgium (Figure 13.3). M ost of the industrial sand allocated to 
the Belgian m arket was landed in  the coastal harbours of Brugge (including the har­
bour of Zeebrugge), O ostende and N ieuw poort. The increase in  the extraction of the 
Flemish Region is in  the fram ew ork of the Integrated Coastal Protection Plan.

The total area of the sectors w here extraction was allowed in  2011 together com prised 
302 km2. This is an increase of 46 km 2 com pared to the previous years because a new  
extraction area (4a-d) was opened on the H inderbanken, situated 40-50 km  offshore 
(see 13.1). A lthough zone 4 was opened in 2011, no extraction has taken place yet. 
First extraction is planned in  2012 by the Flemish Governm ent-Coastal Division for 
beach nourishm ent purposes in the fram ew ork of the Integrated Coastal Protection 
Plan.

A lthough the total area for extraction comprises 302 km2, m ost of the sand is ex­
tracted from  the tops of the banks which limits the used surface area to 90.2 km 2 (in­
ternal report FSP-Marc Roche). N o exact figures of the extracted area are available yet 
for 2011 (the black box data  can only be analysed after April, which is too late for this 
report).

However, m ost of the sand extracted in  2011 came from  Zone 2 w ith  72% extracted of 
the total volum e (just as in  the previous years). A lthough the annual volum e ex-
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tra d e d  in sed o r l a  continues to grow  over the years to 28% (839.916 nr3) of the total 
annual volum e in  2011 (figure 13.4).

□ZONE1 OZ0NE2

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2003

2004

2005

2006

2007

2008

2009

2010

2011

Figure 13.4. Percentages o f extracted vo lum es per zone  over the years.

W ithin Zone 2, we observe a shift in  the extraction activities from  the Kwintebank 
(sedor 2a and b) to the Buiten Ratel (sector 2c) since 2007/2008 (figure 13.5 and 13.6). 
Since 2009, extraction is concentrated in 2c and m ainly on the central Buitenratel (fig­
ure 13.5). In 2011, only 4% of the total extracted volum e was extracted on the Kwinte­
bank, while 66% of the total annual volum e was extracted in  2c, mainly on the Buiten 
Ratel (figure 13.6 and 13.2).

2005 Í : 2006 A2003 2004

2003 2009 20102007

Figure 13.5. Black box data sh o w in g  the ev o lu tio n  o f extraction b etw een  2003 and  2010 in  zone  2.
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■ SECTOR 2A □ SECTOR 2B □SECTOR 20
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Figure 13.6. R elative percentage o f extracted v o lu m es in  the d ifferen t sectors o f zone  2 over the 
years.

13.2 C a n a d a

No information has been provided this year.

13.3 Denm ark

T able 13.1. Total extracted 2011.

DREDGING AREA AMOUNT

D enm ark total 7.5 rnio. m 3

'«OSPAR area 5.6 rnio. m 3

'«HELCOM area 2.3 rnio. m 3

'«The OSPAR area and the HELCOM area are overlapping in Denmark. The Kattegat area from Skagen 
to north of Fyn-Sjælland is included in both Conventions. Therefore the figures from the two Conven- 
tion-areas cannot be added.

T able 13.2. Construction industrial aggregate (sand and gravel) extraction figures for 2011.

DREDGING AREA AMOUNT

D enm ark total 2.7 rnio. m 3

'«OSPAR area 1.0 rnio. m 3

'«HELCOM area 1.9 rnio. m 3

Description of  construc tion  industria l  a g g r e g a t e  (sand a n d  gravel) extraction  in 2011

T able 13.3. A m ount o f m aterial extracted for beach rep len ish m en t projects in  2011.

DREDGING AREA MATERIAL AMOUNT

D enm ark total sand 2.6 rnio. m 3

'«OSPAR area sand 2.6 rnio. m 3

'«HELCOM area sand <0.1 rnio. m 3

~ r~ r
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Description of  b e a c h  re p le n ish m e n t  s c h em e s  in 2011

A large am ount of sand from  m aintenance and capital dredging has been used for 
beach replenishm ent along the west coast of Jutland.

T able 13.4. Construction f ill /  land  reclam ation (m 3) extraction figures for 2011.

DREDGING AREA MATERIAL AMOUNT

D enm ark total sand 2.2 mio. m 3

(1)OSPAR area sand 2.0 mio. m 3

(DHELCOM area sand 0.4 mio. m 3

Description of  construc tion  fill/ land rec lam a tio n  in 2 0 0 9 / 2 0 1 0

A large am ount of sand from  m aintenance and capital dredging in Esbjerg H arbour 
has been used as construction fill for the enlargem ent of the harbour.

T able 13.5. N on-aggregate (e.g. sh e ll, m aerl, bou lders etc.) extraction figures for 2011.

DREDGING AREA MATERIAL AMOUNT

N o extraction in  2011

T able 13.6. Exports o f m arine aggregate in  2011.

PORT (landing) AMOUNT

Sw eden 0.05 mio. m 3

G erm any 0.01 mio. m 3

The N etherlands 0.1 mio. m 3

Belgium < 0.01 mio. m 3

U nited Kingdom < 0.01 mio. m 3

T able 13.7. H istoric patterns o f m arine aggregate extraction.

Extraction
Area

1990 1991 1992-2002 Total 1990-2002

e.g. D isken 0 5 356 0 5 356

Description of  historic extraction  activities for  1 9 9 6 - 2 0 0 9

a ) Summary of current licence position and forecasts for future exploitation  
of marine aggregates

There are currently app. 100 dredging areas in  Denmark. Only app. 60 areas are 
dredged on an annual basis. 

There are currently 10 active exploration licences.

Licensed area in 2011 was 650 km2.

Estonia

No inform ation has been provided  this year.
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13.4 Finland

No extraction has taken place this year; however, historical statistics and inform ation 
are provided.

T able 13.8. M arine aggregate (sand and gravel) extraction figures for 2011.

DREDGING AREA AMOUNT

- 0

T able 13.9. N on-aggregate (e.g. sh e ll, m aerl, bou lders etc) extraction figures for 2011.

DREDGING AREA MATERIAL AMOUNT

- - 0

T able 13.10. Exports o f m arine aggregate in  2011.

PORT (landing) AMOUNT

- 0

T able 13.11. A m ou nt of m aterial extracted for beach rep len ish m en t projects in  2011.

DREDGING AREA MATERIAL AMOUNT

- - 0

T able 13.12. H istoric patterns o f m arine aggregate extraction (m3).

EXTRACTION
AREA

G u lf o f F in land EXTRACTION
AREA

G u lf o f F inland

2000 0 2007 0

2001 0 2008 0

2002 0 2009 0

2003 0 2010 0

2004 1 600 000 2011 0

2005 2 388 000

2006 2 196 707 Total (1996-2011) 6 184 707

Description of  historic extraction  activities for  1 9 9 5 -2 0 1 1

Sand and gravel extraction from  Finnish coastal areas between 1996 and 2004 was 
negligible. The Port of Helsinki extracted 1.6 m illion m3 off Helsinki (Gulf of Finland) 
in 2004, 2.4 million m3 in 2005 and 2.2 million m3 in 2006. Since then, there has been 
no extraction activities.

S u m m ary  of cu r ren t  licence posit ion a n d  fo recas ts  fo r  fu tu re  explo ita t ion  of m a rin e  
a g g r e g a te s

Loviisa Area, eastern part of Gulf of Finland

A perm ission to extract 8 million m 3 of m arine sand from  the Loviisa-M ustasaari area 
was accepted in  April 2007 by the Environm ent Perm it A uthority to Morenia, 
M etsähallitus. H ow ever there was a com plaint against the decision and the case was 
under hearing of Adm inistrative Court of Vaasa. The decision on 31.12.2008 was fa­
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vourable for the extraction. Extraction has not yet started besides a small experim en­
tal dredging exercise in May 2010.

Bay of Bothnia

Morenia, M etsähallitus has selected four areas in  the Bay of Bothnia w here EIAs have 
now  been started aiming to exploitation of m arine sand resources: Suurhiekka- 
P itkäm atala (Ii and Simo m unicipalities), M erikallat (Hailuoto), Tauvo (Siikajoki and 
Raahe) and Yppäri (Pyhäjoki). The EIA procedure was com pleted during 2009 and 
the report passed the exam ination by authorities in April 2010. The license applica­
tion was sent to authorities in  December 2011 concerning the extraction of 10 M m3 of 
m aterial w ithin the next 15 years in the Yppäri area (1.1 km 2).

Helsinki

The licence was renew ed in  September 2010 for extraction of 5 M m3 sand.

13.5 France

The statistics for 2011 are the same as for 2010. However, the statistics have been re­
peated for completeness.

T able 13.13. C onstruction industrial aggregate (sand and  gravel) extraction figures for 2011

DREDGING AREA AMOUNT

Channel 1 202 588 m3

Atlantic 5 969 000 m3

Brittany 59 000 m 3

These figures are not extracted quantities bu t licence quota figures (m axim um  per­
mitted).

A m o u n t of m ate r ia l  ex trac ted  for  b e a c h  rep le n ish m e n t  projects  in 2011

No data available for beach replenishm ent.

C onstruc tion  fill/ land rec lam a tion  (m3) ex traction  figures  fo r  2011

There is no activity of construction fill or land reclam ation in France

T able 13.14. N on-aggregate (e.g. sh e ll, m aerl, bou lders etc) extraction figures for 2011.

DREDGING AREA MATERIAL AMOUNT

Brittany Maerl 259 500 m 3

Brittany Shelly sand 221 500 m 3

These figures are not extracted quantities bu t licence quota figures (m axim um  per­
mitted).

Exports of m a r in e  a g g r e g a t e  in 2011

No data available for exports of m arine aggregate.
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T able 13.15. H istoric patterns o f m arine aggregate extraction.

D R E D G IN G

A R E A

E X T R A C T E D  V O L U M E S  ( m J )

S IT E  N A M E i n  r e d  Q u o t a s  p e r m i t t e d , i n  b l a c k  Q u a n t i t y  r e a l l y  e x t r a c t e d

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Le Pilier 2124326 2271760 2092038 2163848 2491514 2465909 2358107 2466751 2239033 2267000 2267000

Les Charpentiers 149851 199041 1500000 1500000 1500000 1500000 1500000 1500000 1500000 1500000 1500000
Sables d'Olonne No extraction 2349 NU 3387 330000 330000 330000 330000 330000 330000

Atantic
Chassiron B Non permittee 330000 330000 330000 330000 330000 330000 330000 330000
Chassiron C 330000 330000 330000 330000 330000 330000 330000 330000 330000 330000 330000
Chassiron D Non permittee 330000 330000 330000 330000 330000 330000 330000 330000
Chassiron E Non permitted 482000 482000 482000 482000

Platin de Grave 117000 143000 174000 103000 400000 400000 400000 400000 400000 400000 400000
Graves-de-l'estuaire 330000 330000 330000 330000 330000 330000 330000 330000 330000 330000 330000

Channel
Granulats Marins de 

Dieppe 179575 193673 167690 314857 161477 165850 347828 471200 470588 470588 470588

Griz Nez 64287 51266 36260 35746 39388 72000 72000 72000 72000 72000 72000
Baie de Seine Non permitted 330000 330000 330000 330000 330000 330000

Golfe de Saint-Malo No extraction License 
fallen due

Ilot Saint-Michel 78081 76360 76644 75553 76680 68364 56780 75048 74955 79000 79000
Lost Pic 130000 129625 130598 131346 123654 124077 60300 130515 129329 169500 169500

Phare de la Croix 15100 12500 11300 12700 11500 11500 11750 12308 10461.5 11500 11500
La Horaine 76150 68600 86205 75450 76590 71154 76754 75261.5 76558 83000 83000

La Cormorandière 19066 21454 22322 16067 24370 22259 16126 18885 15308 22000 22000
Le Paon No extraction

Jaudy 6062 21233 10709 8070 9034 10464 12688 2110 0 End of 
extraction X

Brittany Beg an Fry 15308 22111.5 22231 34446 31400 6440 20100 0 16500 16500
Les Duons 23031 19825 25465 27801 20271 28940 10732 20913 22807 30000 30000

Le Petit Minou
21808 21496 19315 22275 19300 22700 2272 20450 33000 33000

Le Grand Minou
Kafarnao 7700 12100 7300 8500 5249 6900 6100 4140 1292 20000 20000

Les Pourceaux 8050 1700 6385 3000 2600 600 0 300 6000 5000
Les G lé nan 87000 80710 67000 63000 55195 52000 46140 35700 39900 25000 25000
Aber Benoît 21600 17058 No extraction
Aber lldut No extraction

Plateau des 
Fourches 1230 667 1500 1000 667 500 No extraction

3758829 4024601 5115855 5905369 6379030 7033384 6985545 7769204 7534982 7667088 7666088

T O T A L  2 0 0 0 - 2 0 1 0  : 6 9  8 3 9  9 7 4

N.B. statistics are the same as for 2010.

S u m m ary  of cu r ren t  licence posit ion a n d  fo recas ts  fo r  fu tu re  explo ita t ion  of m a rin e  
a g g r e g a te s

22 applications (1 for exploration, 13 on actual extraction area for a renewal of license,
9 on new  extraction perim eter) for aggregate extraction are being considered by Envi­
ronm ent M inistry (MEEDDM), 28 licences and 1 prospection authorisation have been 
issued by local adm inistration (Préfectures). Figure 13.7 shows the location of these 
areas.
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G r a n d e - B r e ta g n e

M a n c h e

P ic a rd ie

B a s s e - t í b r m a n d ie

Extraction licenses 
■ Sands and gravels 
o Shelly sands 

Maërl

B r e ta g n e

Applications 
:: Sands and gravels 
□  Shelly sands

Exploration licenses 
Sands and gravels

O c é a n
A t la n t iq u e Recovery and stopping 

procedures 
: Sands and gravels

A q u ita in e

M ise  à  jo u r  Avril 2011

Figure 13.7. Extraction licences.

T able 13.16. L icensed  area com pared to area in  w h ich  extraction occurs.

Country L icensed  Area K m 2* A rea in  w h ich  extraction activ ities occur K m 2

2008 2009 2010 2011 2008 2009 2010 2011

FRANCE1 1238.22 212.572 109.872 109.872 N o data No data N o data No Data

13.6 Germany

No inform ation has been provided  this year.

13.7 Green la nd  and  the  Faeroes

No inform ation has been provided  this year.
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13.8 Iceland

No inform ation has been provided  this year, although the poster presented in  section 
16.9 details that in  the period from  2000 to 2009, approxim ately 11.6 M m 3 of marine 
aggregates and shell fragm ents were extracted from  three areas, w hich is 95% of the 
total extracted in Iceland.

13.9 Ireland

No aggregate extraction activities or non-aggregate extraction (e.g. shell, maerl, boul­
ders etc) conducted during 2011.

13 .10  Latvia

No aggregate production took place during 2011.

13.11 Lithuania

T able 13.17. M arine aggregate extraction figures presented  in  m 3.

Year Beach nourishm ent

2010 110 000

2011 119 000

13.12 The Ne ther lands

T able 13.18. M arine aggregate (sand) extraction figures for 2011.

DREDGING AREA AMOUNT Mm3

Euro-/M aas access-channel to R otterdam 520 538

IJ-access-channel to  A m sterdam 746 357

D utch Continental Shelf 46 018 793

D utch Continental Shelf /  M aasvlakte 2 project 15 663 016

Total 62 948 704

M ost of reported  quantities are in  m3. If reported  in  tonnes, 1 T = 0.667 m 3

T able 13.19. N on-aggregate ( sh ell) extraction figures for 2011.

DREDGING AREA MATERIAL AMOUNT m 3

W adden Sea Shells 18 890

W adden Sea inlets Shells 81 878

W estern Scheldt Shells 0

V oordelta of the N orth  Sea Shells 13 390

N orth  Sea Shells 53 875

Description of  n o n - a g g r e g a te  ex traction  activities in 2011

On basis of the Second National Policy N ote and EIA for shell extraction (31 august 
2004) there are m axim um  permissible am ounts defined from  2005 until 2013.

These permissible am ounts (in m 3) of shells to be extracted yearly from:

• the W adden Sea m axim um  is 85 000 m 3 (but no m ore than 50% of the total 
quantity (The W adden Sea and Sea Inlets)
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• the Sea Inlets betw een the isles until a distance of 3 miles offshore the
m axim um  is 85 000 m 3 up  to 2013

• the V oordelta 40 000 m 3 is perm itted

• the W estern Scheldt 40 000 m 3 is perm itted

• the rest of the N orth Sea, until a distance of 50 km  offshore is an unlim ited
amount.

T able 13.20. Exports o f m arine aggregate in  2011.

DESTINATION/(landing) AMOUNT (m3)*

Belgium 3 300 000
Luxem bourg 12 000
France 10 000

* Approximate figures

There is a continuous flow of sand extracted out of the extraction areas in the south­
ern  part of the D utch sector of the N orth  Sea, used for landfill and for concrete and 
building industries.

Amount of material extracted for the Sand engine project in 2011: 2 1 .5 2 5 .1 5 0  m3

Amount of material extracted for a pipeline project in 2011: 188 .0 8 5  m3

T able 13.21. A m ou nt of m aterial extracted for beach rep len ish m en t projects in  2011.

DREDGING AREA MATERIAL AMOUNT in  Mm3

L17G(coast of Friesland) Sand 0.820

M8D (coast of Friesland) sand 2.424

M9H (coast of Friesland) sand 3.158

Q2D (coast of N oord-H olland) sand 0.750

Q5B7Q8A' (coast of Noord-H olland) sand 3.043

Q11C (coast of N oord-H olland) sand 0.746

Q16C-4 (coast of Zuid-H olland) sand 0.013

Q16G (coast of Zuid-H olland) sand 2.623

Q16H (coast of Zuid-H olland) sand 5.266

Q16H-east (coast of Zuid-H olland) sand 6.861

Q16F1 (coast of Zuid-H olland) sand 9.385

S5G (coast of Zeeland) sand 0.645

S7W (coast of Zeeland) sand 1.557

Total sand 37.293



ICES WGEXT REPORT 2012

I a i l  i n g e n

í e H ag u e

Figure 13.8. L icensed sand extraction areas 2011.

T able 13.22. H istoric patterns o f m arine aggregate extraction in  M m 3.

Extraction Area 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total

Euro-/M aas
channel

10,32 3,90 2,94 1,23 2,32 0,49 0,65 1,94 1,22 0,06 0,32 25.39

IJ-channel 2,31 1,41 0,87 1,06 1,31 0 0 0 0 0 0,75 10,71

D utch
C ontinental Shelf

23,81 28,53 20,07 21,31 22,13 22,88 28,25 24,53 119,59 122,47 68,88 502.45

Total
extracted

36,44 33,84 23,88 23,59 28,76 23,37 28,90 26,47 120,81 122,53 69,95 538,55

T able 13.23. D u tch  sand extraction 1974-2011.

YEAR TOTAL EXTRACTED m3 YEAR TOTAL EXTRACTED m3

1974 2.787.962 1994 13.554.273

1975 2.230.889 1995 16.832.471

1976 1.902.409 1996 23.149.633

1977 757.130 1997 22.751.152

1978 3.353.468 1998 22.506.588

1979 2.709.703 1999 22.396.786

1980 2.864.907 2000 25.419.842

1981 2.372.337 2001 36.445.624

1982 1.456.748 2002 33.834.478
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1983 2.252.118 2003 23.887.937

1984 2.666.949 2004 23.589.846

1985 2.724.057 2005 28.757.673

1986 1.955.491 2006 23.366.410

1987 4.346.131 2007 28.790.954

1988 6.954.216 2008 26.360.374

1989 8.426.896 2009 120.700.339

1990 13.356.764 2010 122.532.435

1991 12.769.685 2011 62.948.704

1992 14.795.025

1993 13.019.441

Historic pa tterns of marine aggregate sandextraction from  1974 out of th e  Dutch part o f th e  North S ea

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------r  140.000.000

IJ-Channel + Maas-/Euro-Channel

Dutch Continental Shelf.

Maasvlakte 2

m ry „On, [In. [In nn nn nn nn.[1n n.H lí
1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

y ea r

Figure 13.9. H istoric patterns of m arine aggregate extraction in  the N etherlands. 

T able 13.24. L icences considered  and  issu ed  licences R ijksw aterstaat N orth  Sea.

In the year A m ount In the year A m ount

1998 35 2005 33

1999 30 2006 33

2000 25 2007 24

2001 25 2008 38

2002 42 2009 23

2003 26 2010 15

2004 20 2011 25
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T able 13.25. L icensed  area and  actual area over w h ic h  extraction occurs (2011).

Country L icensed  Area A rea in  w h ich  
extraction activ ities  
occur

Area in  w h ich  over  
90% of extracted  
m aterial is  taken

The N etherlands (data 2011) 456 km 2 71km 2 23 km 2

13.13  Norway

No inform ation has been provided  this year.

13 .14  Poland

T able 3.26. P o lish  h istoric aggregate extraction.

Year Beach N ourishm ent C onstruction Aggregate Total

1990 1 046 358 0 1 046 358

1991 766 450 0 766 450

1992 817 056 54 400 871 456

1993 974798 0 974 798

1994 251 410 6 400 257 810

1995 280 720 0 280 720

1996 134 000 0 134 000

1997 247 310 3 200 250 510

1998 88 870 0 88 870

1999 375 860 73 000 448 860

2000 241 000 280 000 521 000

2001 100 253 86 500 186 753

2002 365 000 167 144 532144

2003 438414 0 438414

2004 1042896 0 1042896

2005 1043925 0 1043925

2006 548856 0 548856

2007 977358 0 977358

2008 238948 158 239041

2009 702590 0 702590

2010 970923 0 970923

2011 n /d n /d n /d

13 .15  Portugal

Please note that the new  data  for this year report only comprises 2010 and 2011 from  
the Azores and from  2007 to 2011 on the continental shelf areas. The rem aining data 
has already been published in  previous WGEXT reports.
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T able 13.27. P ortuguese aggregate extraction 1995-2011

Er.irA-rti.or! 
v o lu m es  {m3)

1995 1999 2000 2001 2002 2005 2004 2005 2005 2007 2005 2009 2010 2011
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13.16  Spain

No extraction to report in  2011.

13 .17  Sweden

A g g re g a te  Extraction in S w e d en  dur ing  2011

In 2011 the Ystad M unicipality, in  the southernm ost part of Sweden was licensed to 
extract sand from  an area 6 km  off the coast (Figures 13.10 and 13.11). The perm ission 
involved the right to extract 340 000 m 3 of sand from  "the General W ater Area" (inner 
part of the Swedish territorial waters) during a 10 year period (2011-2020). The sand 
masses will be used to counteract the ongoing beach erosion in the Ystad Sandskog 
and Löderups Strandbad areas, w hich contain beaches that are im portant for tourism. 
The retreat of the shoreline is due to a com bination of isostatic sinking and sea-level 
rise.

Ystad m unicipality originally applied for perm ission to extract sand in  tw o areas; one 
nam ed "N ord" (North) and the other one nam ed "Vast" (West). The consultation
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process involved 11 consultées, w ith  m ost of them  advising that no extraction should 
take place w ithin the "N ord" zone. Finally, perm ission was given by the Geological 
Survey of Sweden (SGU) in  accordance w ith the Swedish Continental Shelf Act for 
the "Vast" zone. N o perm ission was given for the "N ord" zone.

The extraction perm ission is as follows:
100 000 nv in 2011 
80 000 nv in 2014 
80 000 m 3 in 2017, and 
80 000 m 3 in 2020

If any sand is not extracted and rem ains w ithin the perm itted tonnage for a single 
year, then the m unicipality is granted the right to extract these volum es the following 
year or at the next w ithdraw al date.

Figure 13.10. Areas perm itted  for extraction (little  m ap inserted) and  areas o f sand d isp ersion  (red  
lin es) in  the seachart (left). B lack Box report from  the area extracted in  2011 (right).

Figure 13.11. Seabed  sed im en t m ap o f the Sandham m aren Bank, southern S w ed en . Area o f ex­
traction (= green rektangulare) located  to sand  accum ulation  (=light brow n). L ight b lu e  = till, dark  
y e llo w  = glacial clay, lig h t y e llo w  = postglacia l clay, rose = silt, dark brow n = coarse sand/gravel 
(from  SG U  2011).
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T able 13.28. M arine aggregate (sand and gravel) extraction figure for 2011 

(Includes aggregate and material for beach replenishment)

D redging area A m ounts m3

Sandham m aren 95 562 m3

TOTAL 95 562 m3

b ) Non-aggregate (e.g. shell, maerl, boulders etc.) extraction figures for 2011

None during 2011.

c ) Exports of marine aggregate in 2011 from The Crown Estate ownership

None during 2011.

d ) Amount of material extracted for beach replenishment and reclamation 
fill projects in 2011

(Only bench replenishment, figure 13.12)

Ucdenfg i lie i ororiJc

U uduifgrllrtonfldr

Figure 13.12. Cut o f sea-chart sh o w in g  the area south  o f Scania, southern S w ed en . T he extraction  
area "W est" (=sm all inserted  m ap) for beach-nourishm ent in  tw o beach  areas (=red lines).

e ) Historic patterns of marine aggregate extraction (m3)
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T able 13.29. Extraction of M arine A ggregate (m3) in  S w ed en  1990-2011.

Extraction Area 1990 1991 1992 1993-
1997

1998 1999-
2005

2006-
2010

2011 Total
1990-2011

Disken 0
Sandii yttan 1,692 0,423 2,115

Vastra Haken 31,302 33,840 52,739 117,881
L. M iddelgrund 0
S. M iddelgrund 138,776 82,534 221,310
Faro 0

O resund Link 2,500,000 2500,000
Sandham m aren
Vast

96,562 96,562

TOTAL 171,770 116,797 52,739 0 2,500,000 0 0 96,562 2937,868

13.18  United Kingdom

T able 13.30. M arine aggregate (sand and gravel) extraction figures for 2011 from  T he Crown Estate 
ow n ersh ip  (Includes aggregate and m aterial fo r  beach replenishment and f i l l  contract)

A ll UK statistics reported as tonnes

D redging Area A m ount (tonnes)

H um ber 2 905 879

East Coast 5 275 569

Tham es Estuary 806 735

East English Channel 4 344 081

South Coast 4 236 566

South West 1 232 087

N orth  West 314 098

Rivers and Miscellaneous 0

TOTAL 19 115 015

Extraction tonnages for fill contracts and beach replenishment w ere as follows:

Contract Fill 311 457 tonnes

Beach Replenishm ent 1182 846 tonnes

N on-aggregate (e.g. shell, maerl, boulders etc.) extraction figures for 2011

None during 2011 from  The C row n Estate ownership.
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T able 13.31. Exports o f m arine aggregate in  2011 from  T he C row n Estate ow nersh ip .

Port (landing) A m ount (tonnes)

A m sterdam 1 411 992

Antw erp 462 630

Bruges 335 409

Calais 68 906

Dieppe 25 623

D unkirk 204 344

Fecamp 64 082

Flushing 1 145 828

Gent 443 418

H arlingen 68 958

H onfleur 79 028

Le H avre 462 586

Le Treport 38 532

O stend 476 059

River Seine W harves 200 624

Rotterdam 379 837

Zeebrugge 230 164

TOTAL 6 098 020

T able 13.32. A m ount o f m aterial extracted for beach rep len ish m en t and reclam ation f ill  projects 
in  2011 from  T he Crown Estate ow nersh ip .

D redging Area A m ount (tonnes)

Bulverhythe 22 028

Eastbourne 253 849

Felixstowe 142 106

Lincshore 730 033

Pevensey 34 830

Seaton 311 457

TOTAL 1 494 303
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T able 13.33. H istoric patterns o f m arine aggregate extraction (tonnes) from  T he Crown Estate ow nersh ip .

(Figures exclude beach replenishm ent and fill contracts)

Extraction
A rea

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total

H um ber 2 694 977 2 840 261 3 122 080 2 933 623 2 710 881 2 928 366 3 031 699 3 392 015 3 521 737 3 184 814 3 154 070 2 524 328 2 622 126 2 175 846 40 836 823

East Coast 8 923 562 9 131 512 9 129 635 9 636 697 9 011 323 8 611 199 8 538 073 7 881 670 8 006 736 7 715 428 6 075 899 5 637 296 4 871 443 5 275 569 108 446 042

Tham es
Estuary

862 834 971 960 854 483 909 141 1 291103 838 185 758 257 696 012 899 852 977 027 1 735 141 405 485 518 881 664 629 12 382 990

East
English
Channel

2 180 099 1 958 476 1387450 875 030 1 163 892 1 212 951 457102 474 553 323 824 1 961 035 2443 367 2 256 919 2 409 476 4 317153 23 421 327

South
Coast

3 641 602 3 926 856 4 226 088 4 752 978 4 235 188 4 445 311 4 691 857 4 914 793 5 127 989 4 752 843 3 934 692 3 492 424 3 430 463 3 917315 59 490 399

South
West

1 886 289 1 719 803 1 602 394 1 549 431 1 467122 1 515 241 1 633 383 1 591 610 1 545 275 1 769 197 1 470 719 1 019174 931 951 956 102 20 657 691

N orth
West

275 590 355 044 316 090 421 068 482 270 470 962 558 398 611 983 608 314 633 405 432 889 271 598 307 509 314 098 6 059 218

Rivers & 
Mise

6 238 6 273 46 120 73 047 78 597 85 153 99 079 124 506 111 687 109 399 87 787 92 263 39 458 0 959 607

Yearly
Total

20 471 
191

20 910 
185

20 684 
340

21151 
015

20 440
376

20107
368

19 767 
848

19 687 
142

20145
414

21103 
148

19 334 
564

15 699 
487

15 131
307

17 620 712 272 254 097
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T able 13.34. Sum m ary o f current licence p o sitio n  and  forecasts for future exp lo itation  o f m arine  
aggregates w ith in  T he Crown Estate ow nersh ip .

TYPE STATUS No.

Licences Extraction licences 65

A pplications’'' N ew  applications 30

Prospecting Prospecting licences 0

* Applications excludes current licences w hich have a renewal application submitted

13.19  United States

T able 13.35. M arine aggregate (sand and gravel) extraction figures for 2011.

DREDGING AREA AMOUNT

N ew  York Harbor( A m brose Channel), N ew  Jersey 778 308 cubic m eters

N ew  York H arbour navigation channels 389 923 cubic m eters

Description of  a g g r e g a t e  ex traction  activities in 2011

The only active operating for the extraction of m arine sand to be used for aggregate 
continues to be that done by a private company, Am boy Aggregates, w hich removes 
sand from  the seaw ard section of the m ain shipping channel into N ew  York H arbour 
(the Ambrose Channel). This commercial operation extracted 778 308 cubic m eters of 
sand in 2011. An additional 389 923 cubic meters of sand was dredged from  naviga­
tion channels in  N ew  York H arbour and used as subm arine capping material in the 
restoration of a former, offshore disposal site know n as the Historic Area Remedia­
tion Site (HARS), approxim ately 22 km  outside on N ew  York Harbour.

T able 13.36. N on-aggregate (e.g. sh e ll, m aerl, bou lders etc) extraction figures for 2011.

DREDGING AREA MATERIAL AMOUNT Cubic M eters

N ew  York H arbour Glacial till 767 613 cubic m eters

N ew  York H arbour Silt/clay 1 760 000 cubic m eters

N ew  York H arbour Rock 358 576 cubic m eters

Description of  n o n - a g g r e g a te  ex traction  activities in 2011

This m aterial was dredged from  navigation channels in N ew  York H arbour both for 
routine maintenance and channel-deepening. The dredged material used to cap an 
abandoned, offshore, d redged sedim ent disposal site. The site is on the shelf 22 km  
outside on N ew  York Harbor. The disposal site, w hen active, was referred to as the 
"M ud D um p" site. It is now  the HARS (Historic Area Rem ediation Site).

Exports of m a r in e  a g g r e g a t e  in 2011  : N o n e
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T able 13.37. A m ou nt of m aterial extracted for beach rep len ish m en t projects in  2011.

DREDGING AREA MATERIAL AMOUNT

Brigantine, N ew  Jersey sand 133 796 cubic m eters

A tlantic City, N ew  Jersey sand 766 844 cubic m eters

Avalon, N ew  Jersey sand 344 048 cubic m eters

Cape M ay City, N ew  Jersey sand 811188 cubic m eters

Lower Cape M ay M eadow s/Cape M ay Point, N ew  
Jersey

sand 229 365 cubic m eters

Sea Isle City, N ew  Jersey sand 287 429 cubic m eters

Stone Eiarbor, N ew  Jersey sand 443 439 cubic m eters

Strathm ere, N ew  Jersey sand 350 242 cubic m eters

Surf City (Long Beach Island), N ew  Jersey sand 229 365 cubic m eters

V entnor City, N ew  Jersey sand 133 796 cubic m eters

M onm outh Beach, N ew  Jersey sand 626 931 cubic m eters

M ontauk, N ew  York sand 9175 cubic m eters

O rchard Beach, N ew  York sand 22 937 cubic m eters

A ssateague Island sand 100 558 cubic m eters

Description of  b e a c h  re p le n ish m e n t  s c h em e s  in 2011

The total volum e of m arine sand extracted and placed as beach nourishm ent in 2011 
was 4 489 111 cubic meters.

Historic p a t te rn s  of m a r in e  a g g r e g a t e  ex traction  in millions of cubic yards

1990 1991 1992 19931994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

0.2 0.8 0.8 1.5 1.7 1.4 c l.4  cl.4  c l.3  1.3 1.1 1.3 1.1 1.4 1.6 1.4 1.2 1.2 1.0 0.7 0.8 0.8
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14 Annex 5: Review of National S eab ed  Resource Mapping Programmes

14.1 Belgium

D ev e lo p m e n t  of M aps by th e  Belgian S and  Fund 

Bathymetric maps

The Sand Fund of the M inistry of Economic Affairs in the fram ew ork of their m oni­
toring program  for sand and gravel extraction are producing m aps of the extraction 
areas on a regular basis. An overview  of all m onitored areas in the fram ew ork of the 
Belgian Sand Fund is given in Figure . M ost of these areas are at least m onitored once 
a year.

2c

□  Bathymetric monitoring
□  Extraction area 

■  Closed area

Kilometers

Figure 14.1. O verv iew  o f all bathym etric m onitoring areas sam p led  w ith  EM 3002D b y  T he Sand  
Fund of the M in istry  o f Econom ic Affairs.

For all explored areas, data on bathym etry, backscatter and acoustic sedim ent classi­
fication are available. W ith the new  m ulti beam  system  EM3002D on the R.V. Belgica 
(since 2008) detailed m aps can be produced rapidly.

For m ore information, the Sand Fund can be contacted directly (see address below).



ICES WGEXT REPORT 2012

M are R oche, SERVICE PUBLIC FEDERAL ECO N O M IE, P M .E , CLASSES M O YEN NES ET 
ENERGIE, Q ualité  e t Innovation , Service P la teau  C on tinen ta l- F onds p o u r  l'E x traction  de 
Sable, N o rth  G ate - B ureau  4B28, B ou levard  d u  Roi A lbert E, 16 - 1000 Bruxelles, B elgique 
Tel : 02 277 77 47, GSM  : 0475 73 05 71, Fax : 02 277 54 42, E m ail : 
M arc.Roche@ econom ie.fgov.be

D eve lopm en ts  in m a r in e  re so u rce  m a p p in g  in o th e r  inst itu tes in Belgium

The M anagem ent U nit of the N orth Sea M athem atical M odels (MUMM) has contin­
ued  seabed m apping in the frame of the Belgian Science Policy projects Quest4D 
(Quantification of Erosion/Sedimentation patterns to Trace the N atural from  the An- 
thropogenically-induced Sediment dynamics) and EnSIS (Ecosystem Sensitivity of 
Invasive Species). Both projects were finalised in 2011 and the reports were pub­
lished. References to both:

V an L ancker V., Baeye M., D u F our I., Janssens R., D egraer S., Fettw eis M., F rancken  F., H ouzi- 
aux  J.S., L u y ten  P., V an  d en  E ynde D., D evo lder M., D e C au w er K., M onbaliu  J., T oo rm an  
E., P o rtilla  J., U llm an  A., L iste M u ñ o z  M., F e rn an d ez  L., K om ijani H ., V erw aest T., 
D elgado  R., D e Schu tter J., Janssens J., L evy Y., V an lede  J., V incx M., R ab au t M., V anden - 
b e rg h e  H , Z eelm aekers E an d  G offin A. (2012). Q u an tif ica tio n  of E rosion /S ed im en ta tion  
p a tte rn s  to  T race the  n a tu ra l versu s an th ro p o g en ic  sed im en t d ynam ics (QUEST4D). F inal 
R eport. Science for Susta inab le  D evelopm ent. B russels: B elgian Science Policy, 97 pp . + 
A nnexes, flink to p d f)

Short summary: Sustainable developm ent requires the quantification of hum an im ­
pacts, against the seafloor's ecological value. Recent im pact studies have show n only 
localised effects, though indications of a longer-term  and broader-scale degradation 
of the seafloor exist. This is due to cum ulative anthropogenically-induced effects, but 
also to natural evolution and the response of the seafloor due to sea-level rise. N ew  
insights have been revealed based on the com bination of advanced m odeling, vali­
dated w ith experim ents; targeted observations/sam plings, w ithin the space, depth  
and tim e dom ain (4D); and various long-term  datasets. Erosion/sedim entation proc­
esses have been quantified. This is im portant for: the developm ent of criteria for a 
sustainable exploitation/m anagem ent and sustainable coastal protection schemes; 
allocating efficient dum ping grounds; understanding coastal habitat change; and the 
prediction of sources/sinks of pollutants.

H o u z iau x  J.S., C raeym eersch  J., M erckx B., K erckhof F., V an  L ancker V., C o u rten s W ., S tienen 
E., P e rd ó n  J., G o u d sw aa rd  P.C., V an  H o ey  G., V igin  L., H o sten s K., V incx M. a n d  D egraer 
S. (2011). 'EnSIS' - E cosystem  S ensitiv ity  to Invasive  Species. F inal R eport. B russels : Bel­
g ian  Science Policy  2011 -  R esearch  P ro g ram m e Science for a Susta inab le  D evelopm ent.
100 pp .

For m ore inform ation contact can be m ade directly with:

Dr. V era V an  Lancker, R oyal B elgian In s titu te  of N a tu ra l Sciences M an ag em en t U n it of the 
N o rth  Sea M athem atica l M odels G ulledelle  100, 1200 B russels, B elgium , Tel. +32 (0)2 773 
21 29. Fax +32 (0)2 770 69 72, Em ail: vera.van lancker@ m um m .ac.be , W ebsite 
h ttp  ://w w w .m u m m . ac.be

14.2 C a n a d a

No inform ation has been provided  this year.

14.3 Denm ark

No inform ation has been provided  this year, how ever from  the 2011 report:

mailto:Marc.Roche@economie.fgov.be
mailto:vera.vanlancker@mumm.ac.be
http://www.mumm
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O rgan isa tion(s)  u n der tak ing  s e a b e d  m a p p in g  p ro g ra m m e s :

D anish M inistry of the Environment, N ature Agency is responsible for the m apping 
of m arine aggregates. The m apping projects are carried out by contractors.

14.4 Estonia

No further inform ation has been provided  this year, however, from  the 2010 report:

O rgan isa tion(s)  u n der tak ing  s e a b e d  m a p p in g  p ro g ra m m e s :

Geological Survey of Estonia

14.5 Finland

D eve lopm en ts  in m a r in e  re so u rce  m app ing

O rgan isa tion(s)  u n der tak ing  s e a b e d  m a p p in g  p ro g ra m m e s :

Geological Survey of Finland (GTK)

S cope  of s e a b e d  m app ing  p ro g ra m m e s  being  u n d e r ta k e n  in 2011

A study of m arine geology by the Geological Survey of Finland (GTK) concerning 
late-Q uaternary deposits on the seabed is being conducted using acoustic and seismic 
m ethods: echo sounders, single-channel seismic and side-scan sonar and m ultibeam  
sonar equipm ent. Investigations are supplem ented w ith seabed sam pling and visual 
observations. The basic scope of the study is to acquire data on the distribution and 
thickness of various types of sedim ents and inform ation on stratigraphy, mineralogy 
and geochemistry of the deposits. N ew  m ethods of sounding and sam pling as well as 
data processing and analyses of samples are also developed and tested.

The aim  of the study is also to increase knowledge of the physical properties and the 
geochemical variations in seabed sedim ents induced by both nature and hum an ac­
tivity. Also the dem and of various practical and scientific needs arising in  a sur­
rounding com m unity should be met.

The Finnish Inventory Program m e for the U nderw ater M arine Environm ent 
(VELMU) collects data on the diversity of underw ater m arine biotopes and species. 
The inventories are being conducted in the Archipelago Sea, the Quark, the Gulf of 
Finland, the Bothnian Bay and the Bothnian Sea. VELMU is a cooperation p ro ­
gram m e betw een seven m inistries (environment, internal affairs, defence, education, 
communication, agriculture and forestry, em ploym ent and the economy) 
(h t tp : / /w w w .v m p a n s to . f i /d e f a u l  t .asp?con  ten tid=210670&l a n=fi&cl a n = en t.

http://www.vmpansto.fi/defaul
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In the year of 2011 about 2400 line kilometres was surveyed by GTK in the Sea of 
Bothnia covering an area of about 900 km 2. A n example of the w ork undertaken is 
show n in figure 14.2.

Figure 14.2. Exam ple of the m apping w ork  b e in g  undertaken  in  Finland.
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Publ ¡shed s e a b e d  re sou rce  m aps  in 2011

The m arine geological m apping index is show n in Figure 14.3 below.

n i 2524
Marine Geological Mapping )

I I eez  A '
I Focus of investigation 

I n d e x  M a p  2 6 .0 9 .2 0 1 1  /

Status  —
I GTK's soundings only /

I GTK's soundings + unpublished map /  /

H  GTK's soundings + published m ap

Figure 14.3. T he M arine G eolog ica l M apping Index.

Future  m a rin e  re sou rce  m app ing  p ro g ra m m e s

The annual goal of seabed survey is about 500 km2. In the year 2012 m ain focus areas 
are in the Bay of Bothnia and in the Eastern Gulf of Finland. The m ain focus will be in 
the areas under utilization pressures and major construction sites.

1 4 . 6  F r a n c e

IFREMER has published a geological atlas of the Bay of Lannion (Northern Brittany, 
W estern Channel). Ref: Augris C., Simplet L. (coord), 2011. «Atlas géologique de la
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Baie de Lannion, Côtes d 'Armor, Finistère ». Partenariat Ifremer Conseil Général des 
Côtes d 'A rm or et Lannion-Trégor agglomération. Ed Quae. 7 maps, scale 1/20,000, 
livret d'accom pagnem ent, 112 pp.

In 2011, IFREMER (France) initiated a new  program  (under contract w ith the M inis­
try of Environm ent) for identification of potential areas for sand and gravel extraction 
along the Brittany and Atlantic coasts (expected publication: 2012).

In 2011 in France there are some ongoing EIA, and one is finished in  the Eastern Eng­
lish Channel (Baie de Seine: see SIEGMA project) bu t the final report will be available 
in  2012.

14.7 Germany

No inform ation has been provided  this year.

14.8 Green la nd  and  the  Faeroes

No inform ation has been provided  this year.

14.9 Iceland

Posters of the m apping undertaken betw een 1940 and 2010 are presented:
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HvalfjarÖareyri

Changes in seabed topography
related to  marine aggregate dredging, Hvalfjöröur, Iceland, 1940-2010

Arni f>ór Vésteinsson, Björn Haukur Pálsson, Niels Bjarki Finsen, Sigriöur Ragna Sverrisdóttir Icelandic Coast 
Guard and Bryndis G. Róbertsdóttir National Energy Authority

S U R V E Y S  I N H V A L F J Ö R Ö U R ,
I C E L A N D  1 9 4 0  -  2 0 1 0

The a m  was w w f l  by t ’c  KlG-fC w i n  sectior r  l if t  The twdQOBplK data pnoeiorq sysiem. CAR'j 
M PS. was voed m pnxessrig the survey M a  and to oetrte 30 «magn d  lhee*tr«bcr aw s.

Ih i  VM SursáfOd Id 7010 W*í prwiiuuSV by tb* UK tila I in IM 0 ThS fiu’n y  te»- 1940
t u t  ccva's tiw «vincta ^crd aro rts «nuança «vos conducted wflh a arqkaùiar. « t »  scundei and ts 
corsiao<frd 60 b« d  « x d  qualty. The euter part at the ‘c r i  was surveyed yeti W J  EJcur in 2003

P ie  2003 «wetlape àishlly witti h e  2010 survey Parts o f two agpeqate  Urodpng aiws. <«5«fetl and 
A . can l>r swirt cri f r r  2001 Surrey The 2010 s u * y  t fw r t  siátus d  the lU» agyegaie d ied ro  g 

i 'U i  tjll, C A it a i Lauta? u m  and BratfcvixA

•  íjcn n 'a ltf  a c rm (M ir .c r  ot depth's be tw w n  th e  1040 survey j r d  ?Û1 D '.urvcy shows tnat 
charters ¿re  ro l  appare 'it ix/lMdr- Ute !c*jf jo m e  rrsentionec a g r é g a t e  -dtedginq áieas

6etweir> a s«a vey of H » r t csxiArleU lii tl«e UK Ho>4 Ná»r h  1940 *nd * t-rtry  by tti* teU m it 
C cusí GuUid -  Oeptrttwwu t i  2010 changas o n  ba toen ás the c iadgrg  anun. but ara
rsuövuntul m ather pans af 1-t.aJtydrVa

I C E L A N D I C  C O A S T  G U A R D
-  Hydfcgtaphtc D etJarrm tn r

The Hidioçrapric Depjtmenc c4 the fcetsrdc c  c « t  Guard OCtrhO) t  r e f e r s  b le fcr hpJrcqrsfvc 
sirveyirg and nautical charirq  n  the waters around Iceland »i the yetr 1991. M«V Bacut a new sumey 
•esset ««as l»MKhe«d It w*s r»? fi-si .«esset spec«alr bull fo» t«e keta née Coast Gua»d io  cany out h e  
tade of hyriiory optúc «avuying In 7002 < w ai flnsd with Rf SOfs cw ü u t B101, 740 «H.’ muitibMin acho 
sordw

The department'! m jn  respcnettfty is hydragraprtc su*v«yng fw ni<ag»t»onal pu'pcees but on 
ottaskris it takes cm «MlIraci surveys licensed «•g?*!jote d*t«ijr»5 aseas and thee suwKncbngs m 
HtiUfUXw a í* i  turvfryud for 9 v  N aicral Erwrgy Authority ,r. 2010

m  OflKUSTOFNUN
hdtfenat Energy Author e»

toiartdK Coart Guard -  Hytfrograptuc D epart m ant

Figure 14.4. M apping surveys undertaken in  Iceland  b e tw een  1940 and  2010.
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Marine aggregate dredging
in Kollafjöröur, Iceland. Multibeam survey 2002 -  a basis fo r comparison
Árni Rór Vésteinsson, Björn Haukur Pálsson, Niels Bjarki Finsen, Sigriöur Ragna Sverrisdóttir Icelandic C oast 
Guard and Bryndls G. Róbertsdóttír National Energy Authority

i'h*( I*  WIMI 111 w«*> if# la a ik  : :aB : ia c  - riyirtnri
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and 2CCS vjveys have not been compared

• The M alicrid tn e tg y  Authority has su g g ested  to  the 
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Figure 14.5. M apping undertaken for m arine aggregate dredging.

kctandk Coast Guard HychagropfiK Department
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14 .10  Ireland

No inform ation has been provided  this year.

14.11 Latvia

No inform ation has been provided  this year.

14.12 Lithuania

No inform ation has been provided  this year.

14.13  Ne ther lands

M aps are produced on a continuous basis as dem and requires from  data held in  a 
central database. They are used for licensing, m onitoring and prospecting purposes.

Resource m apping and m odelling is the responsibility of tw o organizations: the Geo­
logical Survey of the N etherlands and Deltares, an independent institute for applied 
research in  the field of water, subsurface and infrastructure. The Geological Survey 
m anages, queries and analyzes the central geological database, whereas Deltares has 
extensive expertise in  the areas of geophysical m onitoring and num erical modelling.

The overall m apping program  for the D utch part of the N orth  Sea covers the entire 
N etherlands EEZ and the territorial sea. The 3D m odel of the Q uaternary record as 
created for the onshore part of the N etherlands is being extended to the N orth Sea 
realm. A recent pilot study has show n that 2D and 3D seismic data, originally col­
lected for hydrocarbon exploration, are very useful in  delineating m uch shallower 
stratigraphie units. This is best achieved by interpreting 3D seismic surveys together 
w ith high-resolution 2D seismic lines and well data. In the pilot, focus has been on 
the Oyster G rounds and Silver Well areas in  the central part of the D utch continental 
shelf. The units m odelled thus far include M iddle- to Late-Pleistocene strata that have 
accum ulated in the N orth Sea Basin. In tim e slices showing sub-horizontal m ap 
views, the 3D seismic surveys reveal some remarkable, well-preserved sedim entary 
features that cannot be delineated using 2D profiles or cores but are clearly visible in 
horizontal time slices.

In 2011, resource m apping has concentrated on the developm ent of a dedsion- 
support system  for m arine-aggregate extraction. It is a follow-up of a pilot project in 
which a resource-inform ation m odel was developed for the coastal zone of the N eth­
erlands Continental Shelf, betw een the 15-m depth  line and the 12-mile boundary. 
The dedsion-support system  is in tended to answer the question w hich areas m ust be 
cored and m apped in m ore detail w ithin w hich timeframe in light of the enorm ous 
dem and for m arine sand that follows from  the national policy on coastline m ainte­
nance during the 21st century. As part of the associated prioritization, the determ ining 
factors are sand quality (for three depth  ranges), extradability  (for the same three 
depth  ranges), proxim ity to the final destination of the sand, and existing data den­
sity. The resulting inform ation system consists of a GIS file w ith a series of grids as­
signing penalty points to highlight areas that are potentially highly suitable to sand 
extraction but do not have enough core or seismic data available to be sure at the re­
quired spatial detail.

To dem onstrate the usefulness of the model, cases have been w orked out for offshore 
Zeeland and offshore Zuid-Holland. In these cases, bathym etry and vessel draft are 
also included as param eters. First results show  that the approach is suitable for de-
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term ining at which distance from  the final destination and x volum e of sand can be 
extracted at m inim um  cost.

fjoliand.

Zutd-Holland

Legend
thickness [m] recoverable sand
^ ■ 0-1

Figure 14.6 T h ickn ess o f p o ten tia lly  extractable sand in  the first 12 m  of sed im en t b e lo w
the seabed  for a 140-km  lo n g  coastal area offshore the provinces o f Z eeland , 
Z uid -H olland  and N oord-H olland . G reen is  abundant sand, red is  little  sand. 
E xclusion areas, particularly abundant o ffshore N oord-H ollan d , are left  
blank.

14 .14  Norway

No inform ation has been provided  this year.

14 .15  Poland

No inform ation has been provided  this year.

14.16  Portugal

No m apping w ork has been provided by Portugal this year, however, from  the 2011 
A nnual report:

O rgan isa tion(s)  un d e r ta k in g  s e a b e d  m a p p in g  p ro g ra m m e s :

Laboratório Nacional de Energia e Geologia (LNEG). It's the Portuguese Geological 
Survey institute. W ithin the m arine area it is responsible to do the geological m ap­
ping and assess the m ineral resources of the subm erged area under national jurisdic­
tion (EEZ);

Instituto Hidrográfico (IH). It's the Portuguese H ydrographic Institute. It is respon­
sible to provide the national, defence and civil, inform ation for navigational and
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other hydrographic purposes (e.g. tidal previsions, m arine w eather forecast, nautical 
and hydrographical charting);

Estrutura de Missäo para a Extensäo da Plataforma Continental (EMEPC). It's the 
Task G roup for the Extension of the Portuguese Continental Shelf beyond the 200 
nautical miles.

14 .17  Spain

No inform ation has been provided  this year.

14.18  Sweden

The O verview  M apping  P ro g ram m e 1 9 9 9 - 2 0 0 8  (p re sen ta t io n  sca le  1 :5 0 0  000)

The field w ork of this program m e was ended  in  2008, w hen the last part of the Swed­
ish continental shelf area (162 000 sqkm) was m apped in this sparse grid. The p ro­
gram m e was ru n  w ith the same technique as the m apping program m e in the scale 
1:100 000 (see, below), bu t the grid  was less dense (c. 10-12 km  distance betw een the 
track lines) and fewer sam ples have been analysed (Figure 14.7a). This means that the 
outcom e of the project is corridors, about 1 km  wide, showing the distribution of sea­
bed sediments, stratigraphy, the distribution of elements and organic m icro­
pollutants in the topm ost sedim ents of the corridors and the recent accum ulation 
rate.

The Swedish  M arine  G eolog ica l  M apping  P ro g ram m e (p re sen ta t ion  sca le  1 :1 0 0  000)

This m apping program m e started in the end of the 1970s and was reduced inl999, 
w hen the overview  program m e was launched, to start up  at full scale again in 2009. 
Below the activities carried out in  2011 are presented.

The Blekinge C o a s t  2 0 0 9 - 2 0 1 2

The fieldw ork of the Swedish M arine Geological M apping Program m e was in 
2009/2010 carried out along the Blekinge Coast in northern  H and Bay and in  the 
southern Kalmar Sound betw een the Swedish m ainland and the O land Island. The 
Program m e was in 2011 extended w ith  the m iddle part of Kalmar Sound. The aim  of 
the program m e is to produce a m ap for presentation in the scale 1:100 000; showing 
the distribution of the sea-bed sedim ents and the stratigraphy of the bottom  area all 
the way from  the shoreline of the m ainland to about 2 km  off the base-line. The area 
has been completely covered w ith a side scanning sonar mosaic and along the track 
lines shallow reflection seismic (air-gun) and sub-bottom  profiling (3.5 kHz) records 
have been perform ed. In addition the distribution of 57 elements and 30 organic m i­
cro-pollutants has been investigated in the topm ost sedim ents in  accum ulation areas. 
The recent accum ulation rate has been determ ined by 137Cs-profiles analysed on 
board  the survey vessel, S/V Ocean Surveyor. Several 0.5 m  long cores also have been 
recorded and analysed w ith digital x-ray technique (ITRAX sedim ent scanner) placed 
on board the survey vessel. This is a quality control of the sedim ent used for geo­
chemical analyses.
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Sw eden
S w e d e n

Figure 14.7a Left Current survey status in  S w ed en  sh o w in g  the track-lines (corridors) 
in  the o v erv iew  m app in g  program m e 1999-2008. F illed  areas m ark  
the M appin g  Program m e (1977-and onw ards) in  the scale 1:100 000.

Figure 14.7b R ight Seabed  sed im en t m ap o f the Baltic Sea, K attegat and  Skagerrak.

The U ppland  C oas t ,  s o u th e rn  Bothnian  S ea 2 0 0 8 - 2 0 1 2

The fieldw ork of this project started in 2008 and was finalized in 2010 and the com pi­
lation is planned to be finalised in 2012. The extent of the area is show n in figure 
14.7a. The program m e was run  w ith  the same technique as the m apping described 
above. The Swedish SEPA plans to make a second m arine national park  in the Gräsö 
Archipelago.

The U ppland  C oas t ,  n o r th e rn  Bothnian S ea  2 0 1 0 - 2 0 1 2

This project commenced in 2010 and is currently ongoing. The m apping project is 
linked to the Fibre bank research reported  in section 16.17.

14.1 9 United Kingdom

A program m e of data collection is currently underw ay in the UK to enable effective 
m apping of M arine Conservation Zones bu t this does not specifically focus on aggre­
gate extraction sites. Aggregate companies and other m arine users continue to under­
take their ow n ad-hoc prospecting surveys, under licence, to identify new  resources. 
A num ber of discrete habitat m apping program m es associated w ith aggregate extrac­
tion have been com m issioned as a result of standalone research initiatives funded 
through the form er M arine Aggregate Levy Sustainability Fund (M arine ALSF). O ut­
puts from  these program m es are available from  (www.cefas.defra.gov.uk/alsf.aspxl .

Four Regional Environm ental Characterisation (REC) data collection surveys com­
m issioned through the former M arine Aggregate Levy Sustainability Fund (MALSF) 
to augm ent aggregate industry-led Regional Environm ental Assessments (REA) are 
now  available. These cover the Thames Estuaiy, Isle of Wight, Anglian and H um ber

http://www.cefas.defra.gov.uk/alsf.aspxl
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regions (http://ww w .cefas. defra. gov.uk/alsf/projects/rec-projects .aspx). These studies 
were commissioned to provide an environm ental context w ithin which m arine ag­
gregate extraction could be placed and consisted of significant data collection and 
m apping, including m utlibeam  m apping, biotope classification and heritage m ap­
ping. In conjunction w ith industry led REA's, the REC's will help to identify key is­
sues which need to be addressed w ithin site specific Environm ental Impact 
Assessments to support specific applications to extract m arine aggregate. The data 
and m aps generated by the REC program m e also augm ents w ider m arine data needs.

14 .20  United States

No new  m apping program m es have taken place this year.

http://www.cefas
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15 Annex 6: Review of D evelopm ents in National Authorisation and  
Administrative Framework and Procedures

15.1 Belgium

The legislation for aggregate extraction in  Belgium came into force on 1 September 
2004. No changes were m ade to that legislation in  Belgium for exploitation zones 1, 2 
and 3. O n 14 January 2011, the new  MD 24.12.10 was published, in w hich 4 extraction 
zones (4a,b,c & d) were assigned in  exploration zone 4 on the Belgian Continental 
Shelf, together com prising a new  exploitation area of 46 km2.

A major review  of the RD of 1 September 2004 was ongoing in  2011, and will proba­
bly be published in  2012.

As such no major new  developm ents in the authorization and adm inistrative fram e­
w ork and procedures are to be reported  for 2011. The regulations on the use of black 
boxes also d id n 't change in 2011.

15.2 C a n a d a

No inform ation has been provided  this year.

15.3 Denm ark

No inform ation has been provided  this year.

15.4 Estonia

No inform ation has been provided  this year.

15.5 Finland

No changes to report.

15.6 France

In May 2010, M inistry of Environm ent produced a new  Guidelines for im pact as­
sessm ent of aggregate extraction project on the N atura 2000 sites. The additional con­
tent is to take into account habitats and species of com m unautary interest, and to 
investigate m itigation measures.

15.7 Germany

No inform ation has been provided  this year.

15.8 Green la nd  and  the  Faeroes

No inform ation has been provided  this year.

15.9 Iceland

No inform ation has been provided  this year.

15 .10  Ireland

No inform ation has been provided  this year.

15.11 Latvia

No inform ation has been provided  this year.
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15.12 Lithuania

No inform ation has been provided  this year.

15.13  Ne ther lands

Policy a n d  m a n a g e m e n t

The National W ater Plan (NWP) from  2009 has defined the area betw een the estab­
lished NAP -20 m eter depth  contour and the 12 miles boundary as a zone were sand 
extraction has priority  to other uses of the sea.

In the revised Integrated M anagem ent Plan N orth  Sea 2015 (2011), as im plem entation 
of the NWP, an integrated com parative assessment fram ew ork is form ulated consist­
ing of the following elements:

1. Description of the activity, including spatial claim and taking into account the p re­
cautionary principle.

2. Assessment of spatial claim regarding other use of the sea. Sand extraction is de­
fined as of national interest and has priority  in the zone m entioned in the NWP. Sea­
w ards of this zone other uses of national interest, as w ind  energy, have priority  over 
sand extraction. Landw ards of this zone sand extraction is not allowed, w ith  a few 
exceptions.

Off the coast of the Delta Area a zone is defined were extraction of coarse sand has 
priority.

3. Assessm ent on the necessity of the activity to take place in  the N orth  Sea and the 
influence on nature areas. Sand extraction, as activity of national interest, is not in ­
volved in  this assessment.

4. M itigation of negative effects of the activity, including sand extraction, on nature 
and other uses of the sea.

5. Com pensation of effects w hen m itigation is not completely possible.

To anticipate on an increase in  sand extraction for coastal nourishm ents due to sea 
level rise, a new  strategy on m arine sand extraction is form ulated that aims at a re­
gional approach from  one or m ore of the following starting points: costs, natural and 
ecological values, sustainability, spatial planning and resource m anagem ent.

To im plem ent the sand extraction strategy a num ber of studies are done on economi­
cal approach of sand extraction (Morselt et a l, 2010; M orselt 2010; Briene et a l, 2011), 
natural values of the Zeeland Banks Area (Cleveringa et a l, 2012) and the use of the 
new  developed resource-inform ation model, which is described in section 14.13 (Mal- 
jers et a l, 2010; Vonhögen et a l, 2011).

M ost of the literature m entioned below  is available on w ww .noordzeeloket.nl

Briene, M., T. D e G ier, J. D e R onde, L. de  S w art an d  M . V an  d en  Bossche. 2011. S tra tegy  of sys­
tem atic  p lan n in g  of sa n d  ex traction  (in D utch). Ecorys, R o tterdam .

C leveringa, J., F. v an  V liet, J.H . B ergsm a an d  R.J. Jonkvorst. 2012. Sand  ex traction  on  th e  Z ee­
la n d  Banks. R esearch  on  effects on  ecological an d  geom orpho lica l v a lu es a n d  costs aspects 
(in D utch). R ep o rt 11-180. B ureau  W aard en b u rg  b.v., C ulem borg .

M aljers, D., J. S tafleu an d  L. V onhögen. 2010. E xtension of th e  resource-in fo rm ation  m o d e l for 
th e  N e th e rlan d s  C on tinen ta l P la tfo rm  (in D utch). R ep o rt 1203426-000. D eltares, U trech t.

M orselt, T.T., J.Brakel an d  M .van  Z an ten . 2010. E com om ical an d  env iro n m en ta l effects of the 
san d  ex traction  stra teg y  (in D utch). R epo rt P09014. B lueconom y, Z altbom m el

http://www.noordzeeloket.nl
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M orselt, T.T. 2010. F inancial im plications of th e  san d  ex traction  stra teg y  - p ric in g  of in terests  
(in D utch). R ep o rt P10009. B lueconom y, Z altbom m el.

V onhögen , F. an d  S. v an  F leteren . 2011. Sand  ex traction  stra tegy: to w ard s  a d éc is ion -suppo rt 
system  for m a rin e  san d  ex traction  (in D utch). D eltares, U trecht.

15 .14  Norway

No inform ation has been provided  this year.

15 .15  Poland

No inform ation has been provided  this year.

15.16  Portugal

No changes to report

15 .17  Spain

No inform ation has been provided  this year

15.18  Sweden

No changes to report this year.

15.19  United Kingdom

During 2011, the key legislation governing the extraction of M arine M inerals (Aggre­
gates) in the UK changed. The previous legislation was replaced by provisions m ade 
under the M arine and Coastal Access Act 2009 
(http://www.legislation.gov.uk/ukpga/2009/23/contentsl. Specifically dredging is in­
cluded as a licensable activity under Section 66 of the Act which came into force on 
6th April 2011:

"To carry out any form  of dredging w ithin the UK m arine licensing area (w hether or 
not involving the removal of any material from  the sea or sea bed)."

In England, the regulations are accom panied by procedural guidance in:

M arine licensing guidance 3: Dredging, disposal and aggregate dredging. April 2011.

(http:!Iwww.marinemanavement.orv.ukllicensiml documents! i?uidancel03.pdf).

Previous guidance docum ents, nam ely "M arine M inerals Guidance Note 2" which 
supplem ent the existing "M arine M inerals Guidance N ote 1" are still available. These 
docum ents contain guidance on environm ental assessment, m itigation and m onitor­
ing criteria, based in part on the 2003 ICES WGEXT Guidelines.

In England the M arine Licence will be issued by the M arine M anagem ent Organisa­
tion (MMO), in  Wales by the W elsh Assembly G overnm ent and in  Scotland by Ma­
rine Scotland. Further inform ation on these regulations and the changed 
responsibilities as a result of the M arine and Coastal Access Act can be found at 
w w w .m arinem anagem ent.org.uk. for Wales at www .wales.gov.uk and for Scotland 
at w w w .scotland.gov.uk/m arinescotland.

1 5 .20  United States

No changes to report in  2012.

http://www.legislation.gov.uk/ukpga/2009/23/contentsl
http://www.marinemanavement.orv.ukllicensiml
http://www.marinemanagement.org.uk
http://www.wales.gov.uk
http://www.scotland.gov.uk/marinescotland
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16 Annex 7: Review of Approaches to Environmental Impact A ssessm ent  
and Related Environmental Research

16.1 Belgium

EIA/Continuous m onitoring

The EIA that was published in 2008 is still valid for Belgium for extraction zones 1, 2 
and 3. In 2010, a new  EIA was published for zone 4, and it is used for all new  conces­
sion dem ands. Since m arine sand and gravel extraction started in Belgium (1978), 
continuous m onitoring has been carried out by the three responsible governmental 
institutes, i.e. Fund for sand extractions of the Federal Public Service (FPS) Economy, 
the M anagem ent U nit of the N orth  Sea M athematical M odels (MUMM) of the Belgian 
federal public planning service Science Policy, and the Institute for Agriculture and 
Fisheries Research (ILVO-Fisheries) of the Flemish Governm ent. These m onitoring 
program s are funded by the fees w hich concession holders have to pay per m 3 ex­
tracted.

As part of the legislative obligations, the three institutes officially involved in the 
m onitoring program s should organise a w orkshop every three years. Last year, the 
w orkshop was organised on 17 October 2011 in Bredene (Belgium) w ith as title: 
"Study day on m arine aggregate extraction: needs, guidelines and future prospects". 
During this day the three partner institutes presented their m onitoring results in  a 
com bined presentation. Additionally, w ork from  other research and governm ent in­
stitutes and from  the industry  is presented. The presentations during the day were 
split in four major parts:

1 ) Continuous m onitoring

• Synthesis of the m onitoring results on sand extraction in Belgium

2 ) International guidelines

• N atura 2000/Habitat guidelines and im plications for sand extraction

• MSFD, is there space for sand extraction?

• Influence of EU directives on m onitoring

3 ) Sand extraction by the Flemish G overnm ent -  Research in the fram ew ork
of EIA for Zone 4

• Integrated M aster Plan for Flanders future coastal safety

• Baseline studies on the H inderbanken (Zone 4)

• Results EIA for Zone 4

• Results MEP for Zone 4

4 ) Sand extraction in practice

• Sea sand in  practice

• M aasvlakte 2: large-scale sand extraction

5 ) Conclusion

The presentations (mostly in  Dutch) are joined on a CD-rom created by the Fund for 
Sand extraction (FSP) and the extended papers behind the presentations (in English) 
are com bined in the following publication:
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A non. (2011) S tu d y  d a y  on  M arine  aggregate  extraction: needs, gu id e lin es  a n d  fu tu re  p ro s­
pects. FO D -E conom ie pub licatie , p p .172

Copies of the CD-rom or the publication can be requested to:

M are R oche, SERVICE PUBLIC FEDERAL ECO N O M IE, P.M .E, CLASSES M O YEN NES ET 
ENERGIE, Q ualité  e t Innovation , Service P la teau  C on tinen ta l- F onds p o u r  l'E x traction  de 
Sable, N o rth  G ate  - B ureau  4B28, B ou levard  d u  Roi A lbert n, 16 - 1000 Bruxelles, Belgique. 
E m ail : M arc.Roche@ econom ie.fgov.be

Presentat ion

On the WGEXT meeting, a presentation was given by Annelies De Backer based on 
the w ork done by FPS (Mare Roche et a l), the w ork done by ILVO-Fisheries (Annelies 
De Backer et al.)and the w ork done by MUMM (Vera Van Lancker et a l). The presen­
tation was based on part of the results presented on the triennial workshop. A brief 
sum m ary of the presentation is included here:

Whilst m onitoring the im pact of dredging, the electronic m onitoring system  (black 
box) has proven its im portance in  the quantitative follow-up of the extracted volumes 
in time. Analysis of the EMS data show ed that dredging betw een 2003 and 2010 is, 
just as in the previous years, concentrated in  zone 2 w ith  over 75% of all extraction 
activities taking place in  this area. Dredging in  zone 2 has always been concentrated 
on the Kwintebank in the past. Recently, however, dredging activities shifted to­
w ards the Buiten Ratel and  totalised 70% in 2010, w hich is com parable w ith  earlier 
activities on the Kwintebank. Bathymetric evolution in both areas was m easured w ith 
m ultibeam  echosounder (Kongsberg EM3002D). The results of the period 2003 to 
2010 confirm the almost perfect correlation betw een extracted volum es and bathy­
m etric evolution. All bathym etric changes can be explained by dredging activities 
and in  closed areas no recovery of the m orphology takes place.

The biological study in  these areas has assessed the im pact of intensive extraction 
after the closure of the areas on the Kwintebank, and during the current intensive 
dredging activities on the Buiten Ratel. For both closed areas on the Kwintebank, 
similar patterns have been observed w ithin the biological recovery processes. A rapid 
recolonisation of opportunistic, interstitial and juvenile species is observed as soon as 
the anthropogenic pressure is stopped. The results suggest that there are no im m edi­
ate long-term  effects of the intensive dredging activities, and that recolonisation takes 
only 1 to 2 years in  these highly dynam ic sandy areas. Biomass recovery, however, 
takes longer ranging from  2 to 5 years. W hile intensive extraction on the Kwintebank 
pauperised the benthic community, the current intensive dredging on the Buiten 
Ratel seems to contribute to a m ore diverse benthic community. This increase in  di­
versity is due to the inflow of species characteristic for fine sedim ent to this naturally 
coarse sedim ent area. These species are attracted to the area because of the presence 
of a low  percentage of very fine sand, w hich is probably induced by the dredging 
activities due to overflow and/or increased availability of these fines due to heavy 
disturbance of the sea floor. These contrasting results indicate that the outcom e of the 
biological im pact of intensive dredging is dependent on the local natural conditions.

More detailed inform ation can be found in  the publication of the w orkshop Anon. 
(2011) Study day on M arine aggregate extraction: needs, guidelines and future pros­
pects within:

R oche M., D egrendele  K., D e M ol L., Schotte P., V an d en rey k en  H ., V an  d en  B randen  R. an d  De 
Schepper G. (2011). Synthesis of th e  m o n ito rin g  of th e  im p ac t from  th e  agg rega te  ex trac­
tion  on  th e  B elgian C on tinen ta l Shelf, pp . 3-45.

mailto:Marc.Roche@economie.fgov.be
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D e B acker A., V an H o ey  G., W ittoeck  J. an d  H o sten s K. (2011). B iological m on ito ring : Im pac t of 
p a s t an d  p re sen t in tensive  d redg ing , pp . 47-63.

V an  L ancker V., V an  d en  E ynde D., F ettw eis M., F rancken  F., F e rn án d ez  F., K om ijani H . an d  
M onbaliu  J. (2011). N a tu ra l v a riab ility  assessm en t in  su p p o r t of env iro n m en ta l m o n ito r­
ing, a sed im en t tra n sp o rt m o d e llin g  approach , pp . 65-75.

16.2 C a n a d a

No inform ation on the EIA process or research has been provided this year.

16.3 Denm ark

No inform ation on the EIA process or research has been provided this year.

16.4 Estonia

No inform ation on the EIA process or research has been provided this year.

16.5 Finland

No changes to report.

16.6 France

Preliminary conclusions on impact and recolonisation in an experimental site in Baie de Seine (eastern 
English Channel): SIEGMA project

Date project commenced: 2006 (Demersal fish baseline survey)

D uration of project: 6 years (2006-2011)

Organisation(s) undertaking research project: Scientific Interest G roup "SIEGMA" 
(M onitoring of Impacts of Extraction of M arine Aggregates) involving the following 
laboratories : UMR M2C - University of Rouen; Cellule de Suivi du Littoral N orm and 
- Le Havre; IFREMER - Boulogne sur Mer.

Funding bodies: European U nion (FEDER), French M inistry of Research, Regional 
Council H aute-N orm andie, aggregates licence operator (GIE GMN) and national as­
sociation (UNPG).

Description of research project:

This experim ental site had 2 m ain objectives:

1 ) Perform  our know ledge on impacts of m arine aggregate extraction activ­
ity:

• In a different physical environm ent than  the first m onitoring area off
D ieppe (2003-2007): lower tidal currents, deepening of a flat 
gravely seabed instead of erosion of a shingle bank;

• W ith different dredging m ethodologies (intensity, fallow, levelling);

• W ould the effects on benthos and recolonisation rate, on demersal
fish species and trophic relationships, on habitats and biodiver­
sity.. . be the same than those observed in Dieppe?

2 ) Evaluate the conditions for a potential developm ent of m arine aggregate
extraction in the subm erged paleovalley of the River Seine.

In the authorized licensed area (8.6 km 2), tw o sites of 0.6 km2 were successively ex­
ploited w ith different objectives, according to the initial scientific program me:
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+ site A was dredged during a single year (2008) w ith a low  intensity (2.5 
h.tu r1.y e a r 1) to study during the three following years the restoration 
process; a levelling of furrows and ridges was tested on one half of this 
site to dem onstrate the potential benefit of such a practice on the recolo­
nisation rate by benthic macrofauna;

+ site B was exploited during three successive years (2008-2011) to study 
the spatial im pact of pluriannual extraction activity w ith  a higher inten­
sity (4h. fur'.year').

K. m prise du Penni* E JL  H.2 Km'

Sites expérim entaux A & B 
0,6 km 2 chacun

Figure 16.1. Location of the experim ental site in  Baie de Se in e  (eastern Channel),



ICES WGEXT REPORT 2012

L ég e n d e : 4 ------------------Tra lts  de chalu t

............... Calées de trémails et filets maillants

209000

208500

208000

S ita  A
207500

207000

Site
206500

206000

205500

205000

204500
Carroyage Lambert 1

204000

% ^  ^

Figure 16.2. L ocation of b enth os sam p lin g  stations (control ones in  y e llo w , reference ones in  
green), traw ling traits (b lack arrows) and fixed  nets (dashed lines).

Baseline survey of dem ersal fish com m unities (4 seasonal campains w ith traw ling 
and fixed nets) was achieved in July 2007 and extraction activity began in  November; 
a time-table for the extraction was adopted  w ith  cessation of dredging activity in  De­
cember and January and from  July to September w hen fishing activity is the most 
intensive (scallops, sole, cuttlefish).

Baseline survey of benthic communities was done in February 2007 on site A (11 sta­
tions) and in  February 2008 on site B (14 stations).

Environm ental m onitoring lasted 4 years w ith the following research topics:

• dispersion of the turb id  plum e (ADCP) and of its vertical dynamics;

• seabed topography and sedim ents (multibeam);

• benthic communities;

• dem ersal fish communities;

• trophic relationships betw een fish and benthos;

• physical and biological im pact on the site B after three years of extraction;

• recolonisation rate on the site A (fallow test) after one year of extraction.

1. Spatio-temporal evolution of the tu rb id  plum e

The experim ental area is characterized by strong tidal currents (0.9 m .s 1) and  natural 
turbidity  values of 1-3 m g .l1 (calm weather) up  to 5-15 m g .l1 (rough sea).

Maximal values of turbidity  (0.2-1 g .l1) which could disturb fish were observed in 
the im m ediate vicinity of the dredge (i.e. w ithin the licensed area w here coarser par­
ticles decant rapidly) during the 2-3 hours the dredge was infilling and excess w ater 
was going back to the sea through overflow.

M onitoring of the vertical evolution of suspended m atter in  the w ater colum n after 
overflow show ed a rap id  dilution in m arine water, w ith  a narrow  colum n slightly 
m ore concentrated (up to 15-20 m g .l1) close to the dredge, lasting 10-15 nin after
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overflow. In the same time, a benthic plum e generated by the draghead extended 
vertically up  to 12 m  and was visible up  to 2 h  after the beginning of exploitation.

The lateral extension of the plum e could reach 300 m  10-20 nin after overflow and the 
longitudinal one could reach up  to 6-8 km  from  the dredge respectively during ebb 
or flow. These concentrations were how ever a lim ited risk and a slight refinem ent of 
sedim ent could only be observed in  the im m ediate vicinity of the extraction site w ith 
deposition of very fine sand particles.

I  Remis« «n KJKKinston

3h30 Temp» écoulé10 ' 20 '

Figure 16.3. S yn th esis o f the dynam ics o f a turbid  p lu m e generated against tidal currents. Arrows 
ind icate the in ten sity  o f vertical (décantation, resusp en sion) and lateral d isp ersion  o f su sp en d ed  
m aterial in  the w ater colum n.

2. Seabed topography and sedim ent

Extraction during one year (site A) w ith a low -m edium  intensity (2.5h.ha1 y e a r1) led 
to an irregular deepening of the seafloor (mean = 0.3 m, local m axim um  = 2 m) w ith 
m ean slopes of 6° for furrow s (m axim um  = 48°).

After 2 years of restoration, isolated furrows were 3m wider, 15 a n  less deep and 
their slope was 6 lower; the levelling test did not perform  the seafloor restoration 
(depth and slope of furrows).

Full restoration time of the bottom  (smoothing of furrow s) was estim ated to 10.5 
years.

Sediment of site A d id  not change deeply, except the appearance of some pebbly ar­
eas; restoration of the original sedim ent needed m ore than 1.5 year under the influ­
ence of natural transit. Surrounding sedim ents show ed a slight tendency to 
refinem ent (w ithin natural variability values).

After tw o years of extraction (site B) w ith  a higher intensity (Th.haAyear1), the m ean 
deepening of the seafloor was 0.9 m  w ith local maximal values of 3.9 m  and a more 
regular level of the seafloor (mean slope of furrows of 5° w ith  a m axim um  of 35°).

Evolution of the sedim ent show ed a higher proportion of shingles w ithin the site and 
of fine sedim ents in  the im m ediate vicinity.
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Figure 16.4. Cartography o f stations enriched  (y e llo w  and green) or not (blue) w ith  fin e  sands and  
silts  b y  extraction activity, and  exam ples o f granulom etric curves.

3. Benthic communities: im pact and recolonisation

After one year w ith a low  extraction intensity (2.5 h. fu r '.y ear on site A), a biological 
im pact was observed on species num ber (- 22 %) and mainly on abundance and bio­
mass (respectively - 66 % and - 75 %) of the benthic com m unity whose com position 
was how ever unchanged, probably as a consequence of the absence of change of the 
sedim ent type.

Cessation of extraction activity enabled the benthic recolonisation of the site in  2.5 
years, m ainly from  lateral areas w here no im pact could be observed.
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Figure 16.5. E volution  of the three m ain  p op u la tion  param eters for site A  (fa llo w  test) b e tw een  
2007/2008 (baseline surveys) and 2011 (recolon isation).

(The red arrow indicates the extraction period in N ovem ber 2008)
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On site B m ore intensively exploited (4 h .h a 1 y e a r1), the im pact on benthos was twice 
higher for species num ber (- 42 %), whereas abundance (- 71 %) and biomass (- 81 %) 
were only slightly m ore affected than on site A. Moreover, the original benthic com­
m unity evolved to a com m unity w ith  Balanus (opportunistic colonisation of shingles) 
w ith a low er trophic value.

E V O L U T IO N  O F  IM P A C T  (%  R E F )

■  2 0 0 8

■ 2010

□ 2011

S p e c i e s  n u m b e r  A b u n d a n c e . 1 0 - 2 B i o m a s s . 1 0

Figure 16.6. E volution  o f the relative im pact o f extraction (% reference value) on site B for the  
three m ain  p op u la tion  param eters b etw een  2008 (baseline survey) and  2010/2011 (extraction).

Like for site A, no im pact was detected outside the extraction area.

The answ er of benthos confirms its status of best ecological m arker of anthropogenic 
disturbances.

4. Demersal fish communities

On site A, the im pact on the fish com m unity was slightly higher than that observed 
on benthos w ith a decrease of 35 % for species num ber, 82 % for abundance and 74 % 
for biomass, w ith im portant differences betw een species ; whereas m ost of benthic 
and dem ersal species were no longer fished in the extraction site (avoidance), abun­
dance of com m on sole was strongly increasing during the first stages of extraction 
while the upper layer of sedim ents colonised by the benthos was exploited ; this posi­
tive effect was im m ediate and tem porary (1 to 3 months).
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Figure 16.7. E volution  of f ish  abundance ( in d .h 1) during the 5 years o f m onitoring (2006-2011) on  
site  B and on reference stations.

Red arrow s indicate extraction stages.

Recolonisation rate of fish was similar to that of benthos, w ith  differences betw een 
species; it was complete in less than  2 years in gadids (pout) bu t was only beginning 
after 3 years in gurnards.

On site B, the im pact on fish was higher than  in  site A (decrease of 51 % for species 
num ber, 92 % for abundance and 91 % for biomass), bu t w ithout any change of com­
m unity (same dom inant species than in the reference area); abundance of species 
characteristic of coarse sedim ents was increasing.

For sole, the tem porary attraction was confirmed during the first stages of extraction.
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Figure 16.8. E volution  of abundance ( in d .h 1) o f com m on so le  during the 5 years o f m onitoring  
(2006-2011) in  each experim ental site.

5. Trophic relationships benthos-fish

The parallelism  observed for im pact intensity and recolonisation rate betw een ben­
thos and fish could be validated by the study of trophic relationships betw een these 
tw o levels of the food-web.

The rap id  decline in abundance of m ost fish species could be linked to the disappear­
ance of their preys consecutive to extraction activity, bu t also to their inability to 
switch their diet; on the contrary, the opportunistic way of feeding of the common 
sole explained its rap id  and tem porary abundance in  extraction sites during the ini­
tial stages of extraction, as a consequence of the availability of num erous benthic 
preys throw ed back to the sea w ith overflow.

d2 .  L itera ture review on: "Im pact of m a r in e  a g g r e g a t e  ex traction  on  m a r in e  ecosys­
te m s  a n d  biodiversity". 9 3pp .

Date project commenced: 2008

Duration of project: 4 years (final report expected in  2012)

Organisation(s) undertaking research project: UMR M2C - University of Rouen. 

Funding bodies: UNPG (French National association of Granulate Producers) 

Description of main results:

The literature review  on the "Impact of m arine aggregate extractions on m arine eco­
systems and biodiversity" attem pts to reveal the level of know ledge about m arine 
biodiversity acquired from  studies on extractive activity at sea.
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A total of 280 international publications, theses, reports, studies and scientific p ro ­
gramm es (mainly for the period 2000-2009) concerning marine biodiversity and the 
impact of human activities on the seabed have been identified and cited, of which 
127 concern m arine extractions. They have then been analysed following the MSFD 
framework, in  particular using the vocabulary, definitions and objectives contained 
therein.

The critical literature review  shows that m arine aggregate extraction is unlikely to 
constitute a serious threat to biodiversity unless the exploitation projects concern 
small biotopes, w ith  scant representation in  the geographical area, and/or if the im ­
pacts m ay affect sensitive, threatened species or certain functionalities.

But it is difficult to m anage and predict the effects of large scale extractions (cum ula­
tive effects) because experience is reduced to sites w ith lim ited space and time scales.

Several studies agree on the choice of structural criteria and indicators (impact 
evaluation based on reference conditions) and highlight those species that are sensi­
tive and tolerant to extraction. Questions rem ain on the specific nature of extraction 
indicators to be taken into account (extraction surface area, duration  and intensity) 
and on the level of "acceptable" disturbance thresholds (tolerance thresholds) for op­
tim um  restoration of functional communities.

To open this subject, recent studies indicate that functional restoration of the envi­
ronm ent occurs m ore quickly than restoration of the com position of communities 
which takes several years to return  to previous levels. This w ork is still at an early 
stage of developm ent and other studies are needed to com plem ent our understand­
ing of the im pact of aggregate extractions on the functioning of m arine ecosystems 
and their restoration potential.

d3 .  M onitoring rep o r t  on  "Sedim ento log ico l  a n d  benth ic  m onitoring  of th e  CNEXO 
ex pe r im en ta l  ex traction  site,  3 0  yea rs  a f te r  ce ssa t ion  of ex trac tion"

Date project commenced: 2010

Duration of project: 1 year

Organisations undertaking research project: UMR M2C (University of Rouen) & 
CSLN (Le Havre).

Funding bodies: G rand Port M aritim e de Rouen

Description of m ain results: Sediments and benthic fauna were sam pled in December 
2010, 30 years after cessation of extraction activity. A net decrease in differences be­
tw een the licensed area and  the surroundings was observed for both physical and 
biological characteristics by com parison w ith  the previous survey of 1995.

Sediments of the study area were m ore hom ogeneous bu t always dom inated by fine 
sands:

• W ithin the site, sedim ents were heterogeneous m uddy  fine sands w ith  lo­
calised dom inance of fine fractions;

• In periphery, sedim ents were coarser sands slightly m ore m uddy  than in 
1995.

This change in sedim ent was accom panied by an im portant evolution of benthic 
communities:
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Figure 16.9. E volution  o f study  area b etw een  1995 and  2010.

By com parison w ith  the reference surrounding area, the 3 m ain population param e­
ters of the inner com m unity show ed :

• a net reduction of relative specific richness (- 45 %) and abundance (- 52 %) 
w ithin the site;

• bu t an increase of relative biomass (+ 36 %).

The im portant difference observed in 1995 between inner and outer communities was 
no longer so obvious in 2010 w here an hom ogénéisation of communities (faunal 
structure, dom inant species) was in progress.

In 1995, a com m unity characteristic of fine silty sands had  been observed w ithin the 
extraction site, w ith  a m ore diversified and abundant com m unity than the outer one, 
dom inated by species characteristic of fine clean sands.

In 2010, thirty years after cessation of extractions, differences in  nature and richness 
of both habitats (sedim ents and associated benthic fauna) were m itigated.

d4 .  VECTORS

"Vectors of c h a n g e  in E u ropean  M arine  Ecosystems a n d  th e i r  Environm ental a n d  S o ­
cial-Econom ic Impacts"

In the fram ew ork of this project, tw o docum ents were presented during symposiums:

• Collaboration IFREMER-University of Rouen (UMR M2C):

Poster: "Spatial interactions betw een fishing activities and aggregate extractions in 
the Eastern Channel: a prelim inary investigation". Symposium  Biarritz (F), October 
2011.

• Collaboration University of Rouen (UMR M 2Q-CSLN Le Flavre in  the 
fram ework of WP42 (Regional seas: N orth  Sea and English Channel):

Poster: "M echanisms of change in the distribution of fish species at the local scale of 
extractions sites in the eastern English Channel". A nnual VECTORS m eeting in Slo­
venia, M arch 2012.

d5 .  CHARM 3

"C h an n e l  In teg ra ted  A p proach  for  M arine  Resource M a n a g e m e n t"

This m ultidisciplinary international project (Interreg IV A France-England) m eets the 
dem ands of the new  European M arine Strategy.

The project (expected end in 2012) seeks to:
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• harm onise sdentific information;

• develop research w ork based on this inform ation to produce further scien­
tific understanding;

• develop inform ation systems and tools for an integrated and rational m an­
agement of the English Channel (fisheries and aggregates activities);

• use innovative ways of m aking them  accessible.

It follows three m ain themes: data collection, inform ation integration, tools and dis­
semination.

Web site: www.charm -project.org

dó .  E u ro p e an  M arine  S tra tegy  F ram ew ork  Directive

Following a global reflection at the French national level ("Grenelle de 
l'Environnem ent") since 2011, there is an application of this strategy at the regional 
scale. All hum an activities are taken into account, such as fisheries and sand extrac­
tion. This application requires the definition of a good ecological status (w ith descrip­
tors).

16.7 Germany

No inform ation has been provided  this year.

16.8 Green la nd  and  the  Faeroes

No inform ation has been provided  this year.

16.9 Iceland

A poster is provided below  showing research undertaken  to investigate the p roper­
ties of m arine aggregates in  the vicinity of Reykjavik.

http://www.charm-project.org
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Physical properties of marine aggregates
in the vicinity o f Reykjavik, Iceland

Pétur Pétursson', Margrét I. Kjartansdóttir2, Erla Marfa Hauksdóttir2, Kristinn Lind G u d m un dsso n i  
Bryndis G. Rdbertsdöttir“, HreggviSur Noródahlr', Gunnar Bjarnason and  Óskar Örn iónsson '
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16 .10  Ireland

No inform ation has been provided  this year.

16.11 Latvia

No inform ation has been provided  this year.

16.12 Lithuania

No inform ation has been provided  on EIA and m onitoring research this year.

16.13  Ne ther lands

M aasvlakte 2

The first fase of the construction of M aasvlakte 2, the enlargem ent of Rotterdam  har­
bour, is almost completed. Most of the sand extraction was done in 2009 and 2010. In 
2011 a relatively smal am ount was extracted (see figure 16.11). Till December 2011 a 
total am ount of 184 million cubic m eters of sand was extracted in  the offshore sand 
extraction pit. The pit has a m axim um  depth  of 20 meters below  the original sea bed.
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Figure 16.11. W eek ly  am ounts o f extracted sand for M aasvlakte 2.

M onitoring the effects of the sand extraction is in full operation. M easurem ents are 
done on bathym etry, sedim ent com position of the sea bed, diversity and biomass of 
benthic fauna, underw ater noise as well as changes in the am ount of suspended m at­
ter in a broad area and the influence of these changes on the tim ing of the yearly al­
gae bloom  and related benthos fauna.

For the determ ining of the extra am ount of suspended m atter in the environm ent due 
to the sand extraction a m odel is developed (MoS2) to combine m odelling w ith  satel­
lite data and shipborn data to incorporate data assim ilation into the model. The 
m odel leads, am ong others, to atlases w ith  the suspended m atter during years w ith 
and w ithout major sand extraction (Blaas et a l, 2012).

During the years in  w hich the extraction was on its m axim um  (2009 and 2010, see 
figure 1) there were no effects found on grow th of benthic fauna due to less available 
algae.
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Therefore the m onitoring on this topic has ended.

Intensive m easurem ents has been done on underw ater noise during tw o campaigns. 
The results show  that the effects are w ithin the expectations form ulated in the EIA. 
The reports on underw ater noise are to be found on ww w .noordzeeloket.nl (De Jong 
et a l, 2010; Dreschler et a l, 2009).

Blaas, M ., M .A. E leveld, G.Y. El Serafy, H.J. v an  d e r W oerd , S. G ay tan -A gu ilar, N .O . D e Reus, 
K. C ronin , G .H . K eetels an d  Y.F. F riocourt. 2012. M oS2. M odel su p p o r tin g  m o n ito rin g  of 
su sp en d ed  m a tte r  in  the  coastal zone  of th e  N eth e rlan d s. M odel set u p , d a ta  assim ilia tion  
an d  skill assessm ent. In c lu d in g  an  a tlas of SPM  in th e  so u th e rn  N o rth  Sea 2007. D eltares, 
D elft. V U  U niversity , IV M  Ins titu te  for E n v iro n m an ta l S tudies, A m sterdam .

D e Jong, C., M. A inslie, J. D reschler, E. Jansen, E. H eem sk erk  an d  W . G roen. 2010. U n d erw a te r 
no ise  of tra ilin g  suction  h o p p e r  d red g ers  a t M aasv lak te  2: A nalysis of source levels an d  
b ack g ro u n d  noise. R epo rt TN O -D V  2010 C335. T N O  D efence, S ecurity  a n d  Safety, D en 
H aag .

D reschler, J., M .A. A inslie a n d  W .H .M . G roen. 2009. M easu rem en ts  of u n d e rw a te r  b ack g ro u n d  
no ise  M aasv lak te  2. R ep o rt TN O -D V  2009 C212. T N O  D efence, Security  a n d  Safety, D en 
H aag .

Several sand extracting projects are in process: e.g. extracting beach nourishm ent 
sand (Rijkswaterstaat), construction sand (federation of W ater constructors) and sand 
extraction Sand Engine. To achieve m axim um  coordination on the scientific and 
m anagem ent level, these three initiators have unified in one MEP. The scope of this 
MEP is based on wishes for m onitoring and gaps in know ledge as defined in  the EIA, 
urgencies as addressed by the Com mittee of EIA and stakeholders, specific dem ands 
by the Legal A uthority and precaution m easures issued in  the license to protect the 
environm ent. The resulting gaps in know ledge and topics of the MEP are sum m a­
rised below:

1 ) Silt and m odelling. Two topics were addressed:

a. W hat is the behaviour of the plum e that is generated by the extrac­
tion (near field and m idfield effect) in  order to derive settling rates of 
silt? Here is was concluded that plum e m easurem ents are not a suit­
able m eans for that. In addition the plum e only represents 8-15% of 
the total silt mass assum ed.

b. W hat is the exchange coefficient of silt betw een w ater and bottom  for 
im pact m odelling purposes? Based on both m easurem ents and m od­
elling exercises, an im proved exchange coefficient was im plem ented 
in the im pact m odelling used for the new  Environm ental Im pact as­
sessments in progress this moment.

2 ) Impact of silt and algae on Benthos. Two m ain questions were posed:

a. W hat are the effects of the reduced food conditions on the grow th of 
Ensis directus?

b. W hen does food lim itation occur as a result of these changed condi­
tions?

The approach taken is to describe and explain the grow th in  the field together w ith 
high frequency (a)biotic m easurem ents. Also a physiological grow th m odel was de­
veloped for Ensis directus: aDEB (Dynamic Energy Budget) model, using field m eas­
urem ent and dedicated laboratory experiments. Currently, the DEB m odel was

http://www.noordzeeloket.nl
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linked to the ou tpu t of a water-quality-m odel to apply for the EIA of Rijkswaterstaat 
for 2013-2017. In the future field m easurem ents will be used to im prove both DEB 
m odel as well as its coupling w ith water-quality-m odels. Major questions arise about 
the actual population dynam ics of Ensis.

3 ) Disturbance by transport and above water presence of TSHDs for:

a. Seals: attention was focussed the direct behavioural response of H ar­
bour Seals and Gray Seals during haul out. For several locations and 
types of disturbances, both species seem rather im perturbable. Only 
w hen disturbances (e.g. TSHD) come really near and m ake more 
noise, reactions are observed. However, for TSHDs, habituation can 
occur.

b. Com m on Scooter: regular airplane flights are perform ed to describe 
their distribution near the W addensea Islands coastal zone, in  addi­
tion w ith  the presence of other b ird  species and potential factors of 
disturbance (e.g. fishing boats). At spots w ith  high num bers of scoot­
ers, benthos sam ples are taken for both quantity and quality of the 
shells.

4 ) Disturbance of seals by underwater sound

A feasibility study was perform ed to develop the appropriate m ethod for testing the 
disturbance dose effect relationship in  a controlled environm ent. It was concluded 
that a spacious enclosure is needed to accom m odate the lower frequencies of the 
dredging underw atersound. In addition it was show n in another study that TSHD 
sound is not one of the m ain problems. This research has been halted till its urgency 
is evaluated.

5 ) Quick Scan methods for shell banks. Four m ethods have been tried  so far
to assess the presence of shell banks in  p lanned extraction areas:

a. Medusa: this m easure device uses a radiom etric signal for silt. In ad­
dition an acoustic signal is m easured that detects e.g. shells. In the 
end the signal appears to be too unspecified: both live shells and 
shell debris are m easured. M ore additional boxcores are necessary to 
control the signal.

b. Side scan sonar: an area was described w ith van Veengrabes and SSS. 
The resolution of the SSS was not able to distinguish concentrations 
of Ensis (>160 small individuals/m 2 or Echinocardiumcordatum(>20 
individuals/m 2). More extra calibrations are necessary to correlate 
large scale signals versus actual concentrations and com m unities of 
Benthos.

c. Camera: H auled by a ship, large stretches of bottom  can m onitored 
easily and frequently. The images also enable to generate an indica­
tive idea of biological activity. One is also able to distinguish shell 
banks. D isadvantages are the fact that clear waters are necessary, not 
too m uch w ave action and that biomass cannot be assessed and 
num bers of individuals are less accurate.
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d. Dredge: the regular program m e of shell fish surveys uses dredge- 
m ethods hauling 100-150 m, it is m ore accurate than the camera 
m ethod bu t less dynam ic and flexible.

6 ) Trend analysis on Benthos. C urrently trend  analysis on the species levels 
are perform ed based on both  the boxcore sam pling program m e of Rijkswa­
terstaat and dredge sam pling program m e of Imares. First results show  that 
for the boxcore m ethod, species in  general lack continues presence in  the 
time lines whereas for the dredge samples they are continuous. Coming 
period, the boxcore samples will be analysed on m ore aggregated levels 
like species diversity and others.

Recolonisation of the Zeeland banks. The Zeeland banks represent an area that has 
been scarcely m onitored. In 2009, 2010 and 2011 m ore outspread m onitoring cam­
paigns have been done in order to assess the natural dynam ics of the potential refer­
ence areas (showing e.g. a slight overall decline in num ber of species). The 
communities found represent transition betw een the com m unities found at the Flem­
ish Banks (related to the N ephtys- and O phelia com m unities there) and coastal zone 
and Southern Bight communities. In 2012 the first year of recolonisation will be m oni­
tored.

M onitoring n o u r ish m e n t  A m eland

To counteract coastal erosion at the W adden Sea island of Am eland a beach and fore­
shore nourishm ent was started in  2010 which was com pleted in  autum n 2011. The 
effects of the nourishm ents are followed through a 5 year m onitoring program . This 
is aim ed at gaining m ore know ledge on the ecology of the shallow coastal zone, in­
cluding the dunes, as well as to m onitor the recovery of the macrobenthic com m unity 
after the nourishm ents w ere ended. The contracted w ork for the nourishm ent fol­
low ed a rather new  approach allowing the dredging companies to complete the con­
tracted w ork at ow n insight w ithin a 2 year period in  order to be m ore cost efficient. 
This resulted in the nourishm ent being conducted at different times and areas over a 
period of 2 years, complicating a proper set-up of the m onitoring program .

In 2009 a baseline survey was conducted using a grid  strategy, followed by m onitor­
ing in  2010 and 2011 aim ed at the describing the benthic com m unity in relation to the 
morphology. This takes into account the characteristic breaker bank system  present at 
large parts of the D utch coast. M onitoring is conducted betw een A ugust-O ctober and 
includes bathym etry, sedim ent param eters, m acrobenthos and juvenile fish at the 
im pacted zone, a nearby potential effected zone and at a com parable reference area at 
the adjacent island of Schiermonnikoog.

M onitoring sa n d  ex traction  a n d  c o m p e n sa t io n  a r e a s  Port of R otterdam

Directly to the west of the current port of Rotterdam, an extension of the port is cre­
ated in  the N orth Sea, M aasvlakte 2. The land reclam ation will m easure around 265 
million m 3 of sand w hich will be extracted from  the N orth  Sea outside the -20 m  
depth  contour. The extension, however, is situated in  a N atura 2000 area. As part of 
the licensing procedure, com pensation of the loss of nature due to the construction of 
M aasvlakte 2 is obligatory and comprises a total of 31 250 hectares. The Rotterdam  
Flarbor authorities have set up  a m onitoring project that comprises extensive m ap­
ping and ground truthing activities from  the delta region up  to the W adden Sea en­
trance at the M arsdiep both at the com pensation area as well as at the sand extraction
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area. M easurem ents in d u d e  multibeam, sediment, infauna (box corer) and epifauna 
and larger infauna (benthic sledge).

Ecos ha  pe: Building with N a tu re

The D utch program  Building w ith N ature is an innovative research program  aim ed 
at developing new  design concepts for the layout and sustainable exploitation of 
river, coastal and delta areas. It is coordinated by EcoShape, an initiative of Dutch 
dredging industry. W ithin the program  opportunities to use natural processes are 
identified and integrated into the planning and designs process, balancing natural 
ecosystems and hum an intervention. These are tested in  real-w orld projects initia­
tives. The potential for the developm ent of innovative, sustainable solutions which 
anticipate to the scale increase in  D utch Coastal Zone M anagem ent was briefly illus­
trated  on the basis tw o examples: the application of m ega-nourishm ents for coastal 
developm ent and ecological landscaping in  sand extraction areas.

Sand Engine

The Province of South-Holland initiated a m ega nourishm ent under the nam e "Sand 
Engine". This project can be seen as the next step in  coastal m anagem ent, seeking an 
alternative for the present frequent nourishm ent of small-scale coastal stretches. The 
Sand Engine project consists of nourishing a large volum e of sand in the order of 20,5 
M m3. The m ega nourishm ent at Delfland has a hook shape w hich is envisioned to 
lead to w ider beaches and possible salt m arsh developm ent. It will also instigate ac­
tive dune form ation in the coming decades. Beaches, salt m arsh and dunes are all 
habitats under the H abitat and Bird Directive, and part of the N atura 2000 netw ork in 
the N etherlands. The nourishm ent was com pleted in July 2011. A m onitoring p ro­
gram  is form ulated to follow the developm ent of the Sand engine and the goals that 
were set out for the coming 10 years. Three m ain objectives were identified for the 
m onitoring:

1 ) Determ ine the feasibility of the targets listed in the EIA "Construction and
Sand D redging Delflandse Coast";

2 ) Collect sufficient and appropriate inform ation for high quality m anage­
m ent of the Sand Engine and  its surroundings;

3 ) Provide the necessary m onitoring data satisfying the requirem ents listed in
the perm it from  the N ature Conservation Authority.

A first ecological survey was conducted in  October gathering inform ation on sedi­
ment, infauna (van Veen grabs) and juvenile fish and epifauna. Larger infauna and 
epifauna is studied  using a benthic sledge.

During the design m ost researches on the morphological behaviour of the Sand en­
gine was focused on the long term  developm ent, based on m odel calculations w ith an 
average w ave climate for the next 20 years. Aerial photos up  to January 2012, how ­
ever, show  significant m orphological changes w ithin m onths due to a m ore extreme 
wave climate. To understand  the changes short term  (i.e. m onthly) morphological 
behaviour of the Sand Engine is studied by hindcast m odelling using data of July 
2011 to January 2012. Based on wave climate data, bathym etric inform ation from 
m onthly m easurem ents, aerial photos, the hydrodynam ic and m orphodynam ic proc­
esses around the Sand Engine have been analyzed. This analysis has resulted in a 
conceptual model, w hich presents the m orphological change of the Sand Engine due 
to waves from  different directions.
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The Building w ith  Natures project 'Ecological Landscaping in a sand m ining pit' will 
investigate the prom otion of an ecosystem approach in  m arine extraction projects 
through an ecological design and realization turning threats into sustainable oppor­
tunities. Through landscaping of an extraction area according to a predefined design 
of its dim ensions (shape and contours) the characteristics of the seabed w ithin the 
extraction area will be arranged or modified, even w ith possible effects on the sur­
rounding area. The understanding of the interactions and feedbacks betw een the 
physical and biological processes can therefore be deployed to alter the environm ent 
in  such a way that ecologically valuable habitats can develop, attracting benthos, fish 
and birds giving opportunities for enhancing the ecological and economic potential 
of the post-dredging situation. Being allowed to use the large dredging site w hich is 
created for the extension of the Rotterdam  harbour (M aasvlakte 2) as test site the pos­
sibilities for landscaping a dredging site will be investigated.

W ithin this project, a PhD study investigates the ecological possibilities for and bene­
fits of landscaping extraction areas. The aim  is to im prove know ledge on physical 
and biological interactions and their im plications for habitat developm ent in and 
around extraction areas. This know ledge will support eco-dynam ic design (EDD) of 
extraction areas such that ecological and economical (e.g. fisheries) goals are met.

• Inventory of past and current research on m arine aggregate dredging, eco­
logical effects of ex-traction activities (recolonisation, biodiversity and den­
sity) and existing models.

• Q uantifying macro- and meso-scale habitat relationships for benthos and 
fish in  the Southern N orth Sea.

• Develop assessment m ethodology to describe physical and biological in­
teractions and ecosystem effects of deep dredging and ecological landscap­
ing, based on identified macro- and mesoscale habitat relationships, for the 
pilot study in  the borrow  pit for MV2.

• Form ulating predictions of habitat changes due to sand extraction by the 
use of an eco-morphological hydrodynam ic m odels for different scale lev­
els (present M aasvlakte borrow  pit, individual borrow  pits, a netw ork of 
pits and the D utch coastal zone).

• Identify the m ost effective sand extraction site designs for creating valu­
able N orth  Sea habitats during future meso-, macro- and mega-scale sand 
m ining operations.

EU projects  with a  re la t ion  to ex trac tion  a n d  n o u r ish m e n t  activities 

MESMA

The MESMA (M onitoring and Evaluation of Spatially M anaged Areas) project is an 
8.4 M Euro project funded under 7th EU Fram ework Program  (w w w .m esm a.org). 
The project started 1st N ovem ber 2009. MESMA has now  21 partners from  13 EU 
countries. MESMA focuses on m arine spatial planning and aims to produce inte­
grated m anagem ent tools (concepts, m odels and guidelines) for m onitoring, evalua­
tion and im plem entation of Spatially M anaged Areas (SMAs). The project will 
support the form alization and im plem entation of EC policy and will also support 
integrated m anagem ent plans for designated or proposed sites w ith  assessment 
m ethods based on European collaboration. MESMA covers all EU m arine waters, 
including the ICES area. W ithin the project a num ber of case studies will be con­
ducted to different hum an pressures such as fisheries, renewable energy, shipping, 
aquaculture and aggregate extraction. Both the inform ation on aggregate activities as

http://www.mesma.org
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well as the stakeholder netw ork build  up  w ithin WGEXT will be of great interest to 
MESMA. Some partners of WGEXT are involved in  the MESMA project and will play 
an im portant role in the transfer of inform ation of the WGEXT into the project.

VECTORS

The EU funded  project VECTORS (Vectors of Change in European M arine Ecosys­
tems and their Environm ental and Socio-Economic Impacts) focuses on changes in 
m arine life and how  these are driven by hum an activities. A ttention is also given to 
nourishm ent and extraction activities. Vectors objectives are to develop integrated 
m ultidisciplinary understanding of the different current and potential future pres­
sures and changes taking place in the m arine environm ent, the m echanism  for them  
and the ecological impacts. Some partners of WGEXT are involved in the VECTORS 
project and will be responsible for transferring inform ation from  and to the WGEXT.

N ew  EIA

A new  Environm ental Im pact Assessm ent on extraction of sand for regular coastal 
nourishm ent for the period 2013 to 2017 is started in  2011. It is aim ed at the extraction 
of 12 million cubic meters of sand during the years 2013 and 2014, increasing to 20 
million cubic meters in the years 2015-2017. The sand will be extracted along the 
whole coast of the N etherlands in  the zone betw een the established NAP - 20 m  
depth  contour and the 12 miles boundary.

A parallel EIA is started for the extraction of 20-40 million cubic meters for a coastal 
nourishm ent in the province of North-Holland.

Special attention is given at far field effects of suspended m atter due to overflow and 
its im pact on algae and subsequently benthos.

16 .14  Norway

No inform ation has been provided  this year.

16 .15  Poland

No inform ation has been provided  this year.

16.16  Portugal

It finished in  the end of 2011 a scientific project (2008-2011) to assess the physical im ­
pacts of sand m ining on the shoreface and shoreline evolution. It is called SANDEX 
(SAnD Extraction in  the Portuguese continental shelf: impacts and m orphodynam ic 
evolution). One offshore area in  the m ainland Portuguese continental shelf located in 
the southern coast was chosen to look at the physical im pacts of sand extraction from  
the shoreface to beach nourishm ent. A round 370 000 m3 of sand was extracted leav­
ing a sandpit w ith approxim ately a rectangular shape w ith  900 m  length and 150 m  
w id th  and was located 4000 m  aw ay from  the shore at depths betw een 15-20 m, w ith 
average depth  of the excavation around 5 m. There was a m orphologic (bathymetric) 
and sedim entologic characterization before and after the excavation and hydrody­
nam ic m odelling was ru n  to study the changes on the tidal flow and wave propaga­
tion due to influence of the sand pit.

Results of wave propagation m odelling show that the p it affects the wave propaga­
tion pattern. Despite the m ild effect of the pit in the average values of the wave pa­
ram eters height and direction, its effect is m ore significant for m ore energetic sea 
conditions, w hen the sedim ent transport is higher. The p it reduces the m ean wave
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height at its lee and slightly modifies the incident wave direction in its vicinity. Be­
yond the small variations in  the w ave climate, w hich always result in a predom inant 
transport eastw ard, the shoreline evolution presents an evident response to the intro­
duction of the excavation. It results in  accum ulation at the shoreline in  the back of it 
and erosion on the sides. The coastline evolution m odel was able to reproduce the 
coastline evolution trend  although the retreats and advances (due to beach nourish­
ment) seem to be exaggerated.

Bathymetric analysis betw een May 2006 and N ovem ber 2008 show ed an accretion of 
sedim ents of around 60 000m3 Theoretical predictions concerning the recovery time 
of excavation point to a value about 24 years, very similar to the m odelling results 
that indicated 21 years.

Published results

Lopes, V., Silva, P. A., Bertin, X., F o rtunato , A.B., O liveira, A., 2009. T im e-evo lu tion  of an  off­
shore sandp it: v a lid a tio n  of a m o rp h o d y n am ic  m odel, Jo u rn a l of C oasta l R esearch, SI56, 
529-533.

Silva, P.A., Bertin, X., O liveira, A., F o rtunato , A.B., 2009. In te rcom parison  of sed im en t tra n s ­
p o rt co m p u ta tio n s in  cu rren t an d  com bined  w ave  an d  cu rren t conditions, Jo u rn a l of 
C oastal R esearch , SI56, 559-563.

Rosa, J., Silva P.A ., Bertin, X., F o rtuna to , A.B. 2011. W aves, w in d  an d  tida l fo rcing  on  a san d p it 
m o rp h o d y n am ics. Jou rna l of C oastal R esearch, S I64 ,1170-1174.

Proença, B., O liveira, F.S.B.F., Sancho, F. e Bertin, X., 2012. Im p ac t of m a rin e  san d  ex traction  in  
th e  so u th e rn  P o rtu g u ese  coastline. Jou rna l of C oastal C onservation , (in press)

1 6 . 1 7  S p a i n

No inform ation has been provided  this year

1 6 . 1 8  S w e d e n

No developm ents in EIA to report in 2011.

Research

Fibre sedim ents 2 0 1 0 -2 0 1 2

In co-operation w ith  the County A dm inistration in V ästernorrland (bordering the 
northern Bothnian Sea), a 2-year project was launched w here SGU is investigating 
w here discharges of pu lp  have accum ulated as well as the associated volum e and 
degree of pollution through hydroacoustic methods, sampling, visual observations 
and chemical analyses. W ithin the project, a testing of hydroacoustic m ethods is also 
perform ed in  order to detect sedim ents rich in fibres discharged from  the pulp-m ill 
industries. The fibre sedim ents threat the environm ent, m ainly because of its content 
of m ercury and chloroorganic chemicals as e.g. dioxins and PCBs. The land uplift of 
approxim ately 7 m m /year will eventually result in  erosion and dispersal of toxic 
sedim ents to other areas.

BalticPOPs 2 0 1 0 -2 0 1 2

BalticPOPs is a 2-year research program m e funded by the Swedish Environm ental 
Protection Agency (SEPA). Scientists from  eight universities and institutes/agendes 
in Sweden, Finland and Russia are participating. The program m e was launched in 
early 2010. BalticPOPs focuses on the dioxin problem s in  the Baltic region. The sden- 
tists investigates the reasons of the high dioxin concentrations in  Baltic fish (WP1)
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and the sources of dioxins in  air (WP2). Previous and new  know ledge will be com­
bined and evaluated in a system  synthesis, for w hich the m ultim edia fate and trans­
port m odel POPCYCLING-Baltic will be used (WP3).

Black carbon

In co-operation w ith  the Stockholm University the role of Black carbon (BC), i.e. soot 
particles, in  the Baltic bottom  sedim ents have been stud ied  and partly  been financed 
by SGU in 2006-2011.

EMODNET-Geology 2 0 1 0 -2 0 1 2

SGU is one of 14 partners in the 3-year EU-project EMODNET-Geology (European 
M arine O bservation and D ata Network) co-ordinated by NERC/BGS. The aim  of the 
project is to deliver (through the Association of European Geological Surveys -  Eu- 
roGeoSurveys) the m ost complete and updated  m arine geological datasets to the 
EMODNET, w hich will am ong other them es provide m arine geological inform ation 
solutions to decision m akers in European governm ent and industry, as well as infor­
m ation for academic research.

Environmental Assessm ent Criteria of Marine Sediments 2 0 1 0 /2 0 1 1

On request of the Swedish Environm ental Protection Agency (SEPA), SGU is u p d at­
ing and extending the Swedish assessment criteria of environm ental quality and 
status of m arine sedim ents (SQC). The criteria will be based on statistical processing 
of data (elements and organic m icropollutants) m ainly held and collected by SGU. 
A nother partner, the Swedish Environm ental Research Institute (IVL), evaluates the 
toxisity of the chemicals included in  the project.

COMMISSIONS

Data base host of environmental geochem ical data in marine and lake sedim ents and the National 
Swedish Status and Trend Monitoring Programme

In 2006 SGU was appointed by the Swedish Environm ental Protection Agency 
(SEPA) as a National D ata Base H ost of national and regional environm ental geo­
chemical data in both m arine and lake sediments. SGU designed and built the data­
base, and are responsible for loading the database and the quality control of data 
delivered from  regional authorities and W ater Conservation Associations. These data 
are open and available at the website of the Survey: www.sgu.se/environment/sediment.

On request of the SEPA and since 2003, SGU carries out the National Swedish Status 
and Trend M onitoring Program m e based on Chemical C ontam ination in  Offshore 
Sediment. The sam pling is carried out every 5th year and about 150 chemicals are ana­
lysed and evaluated. The results are presented on both  the website (see, above) and 
in yearly produced books together w ith other national environm ental trend  m onitor­
ing program mes.

In 2011 this database was on request of the SEPA extended w ith  a new  layer showing 
dum ping sites of dredged sedim ents and inform ation about type and am ount of 
sedim ents dum ped  in Swedish territorial waters.

Duping sites o f uncontaminated dredged sedim ents

Commission works (evaluation and reporting) have been carried out in 2011; among 
others bottom  investigations and advices in  connection w ith  dredging and dum ping 
activities in Karlsham n harbour and Ahus harbour. Since 1974 dum ping is banned in 
the Baltic Sea according to the Helsinki Convention, bu t the governm ent or an agency

http://www.sgu.se/environment/sediment
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appointed by the governm ent m ay m ake exceptions from  this rule and give perm is­
sions.

Wind-mill parks

Basic m arine geological m apping at H and Bank in H and Bay was carried out in 2009- 
2011 on the request of a private com pany w ho plans to establish the biggest Swedish 
wind-m ill park  at the bank.

Forsmark

M arine geological m apping using the new  sw athsonar on the survey launch R/V Ug- 
glan was carried out outside the nuclear plant Forsm ark on the Swedish east coast for 
the Swedish Nuclear Fuel and W aste M anagem ent C om pany (SKB) in  2010. Below 
the seabed in this area, a site for disposal of spent nuclear fuel is p lanned to be built. 
These data, together w ith  reanalyzed survey data  retrieved in  2002 from  the same 
area, were used to produce m aps of seabed and underlying bedrock surface m or­
phology as well as horizontal and vertical extension of sediments.

An esker is discovered running approxim ately in a north  northw esterly-south south­
easterly direction in  the area, which m ay be causing subm arine groundw ater dis­
charge. Pockmarks, w hich are caused by sedim ent gas of therm ogenic and/or 
microbial origin, are detected in  the area.

EUNIS classification

On request of the Swedish EPA, SGU has during 2008-2010 transform ed and classi­
fied the superficial seabed sedim ent inform ation in  parts of the Swedish sea areas 
into the EUNIS system. The project was finalized in 2010.

Environmental trend monitoring studies along the Swedish west-coast 2011

On the request of the Bohus Coast W ater Conservation Association (Bvvf), the super­
ficial bottom  sedim ents along the Swedish Bohus Coast, from  the N orw egian border 
dow n to G othenburg in  the south, was sam pled in  2011 at c. 40 sedim ent trend  m oni­
toring stations. The sedim ent samples will be analysed for m ost of the priority chemi­
cal param eters in the EU WFD. SGU has been com m issioned to carry out this work, 
exam ination and evaluation every 5th year since 1990.

Environmental trend monitoring studies of the Stockholm Archipelago and Lake Mälaren 2 0 0 7 -2 0 1 1

The Geological Survey of Sweden (SGU) has also been commissioned, by the Division 
of Environm ental Analysis at the County A dm inistrative Board of Stockholm, and by 
the Environm ental Adm inistration at Stockholm City to conduct sam pling of surface 
sedim ents at c. 40 stations for environm ental chemical analysis of both the City as the 
Stockholm County coastal waters, and the east-most part of Lake M älaren. The p ro ­
ject was finalized in 2011 w ith  a final evaluation report on the trends and environ­
m ental status of the sedim ents in  the Archipelago.

1 6 . 1 9  U n i t e d  K in g d o m

EIA remains the responsibility of the operator/ developer in the UK and therefore no 
national program m es of EIA are undertaken in  relation to m arine aggregates. N a­
tional and industry  specific program m es of research have been com m issioned over 
the course of several years. Of particular note are:
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Aggregate Levy Sustainability Fund

A significant am ount of m arine aggregate related research was funded  through the 
Aggregates Levy Sustainability Fund (ALSF) since its establishm ent in  2002. The fund 
ended in M arch 2011 and over its lifetime has delivered projects focussing on m arine 
m apping, assessment of environm ental impacts, m onitoring / m itigation associated 
w ith im proving the way m arine aggregate extraction is planned, assessed and m an­
aged w orth  around €30m.

Details on com m issioned projects and inform ation on accessing raw  data associated 
w ith these projects can be accessed via http://www .cefas.defra.gov.uk/alsf.aspx.

Other Programmes

The UK D epartm ent of Environment, Food and Rural Affairs (Defra) continue to 
fund research program m es focussing on their areas of interest, including the m arine 
environm ent. Further inform ation on projects can be found at 
http://randd.defra.gov.uk/

Industry Led Initiatives

As reported  in previous years, the UK M arine Aggregate industry  and Crow n Estate 
continue to fund initiatives. These include Regional Environm ental Assessments, re­
gional m onitoring in  the Eastern English Channel and annual area involved reports. 
Further inform ation can be found from  the BMAPA (http://w w w .bm apa.org/) and 
C rown Estate (http://w w w .thecrow nestate.co.uk/m arine aggregates) websites.

1 6 . 2 0  U n i t e d  S t a t e s

No changes to report in  2012, however, the 2011 report states:

The Guideline for obtaining offshore sand sources can be found at: 

http://ww w .csc.noaa.gov/beachnourishm ent/htm l/hum an/law /borrow .htm

http://www.cefas.defra.gov.uk/alsf.aspx
http://randd.defra.gov.uk/
http://www.bmapa.org/
http://www.thecrownestate.co.uk/marine
http://www.csc.noaa.gov/beachnourishment/html/human/law/borrow.htm


ICES WGEXT REPORT 2012

17 Annex 8: MEP RWS, LaMER and sand extraction Sand Engine (the 
Netherlands): outline and first results

M.J.C. Rozemeijer
IMARES, Postbus 68 , 1970  AB IJmuiden, The Netherlands, marcel.rozemeiier@wur.nl. + 3 1 -3 1 7 -  
4 8 6 1 5 4

1 7 .1  I n t r o d u c t i o n

In order to be able to extract sand from  the D utch M arine environm ent, one has to 
obtain a perm it w ithin the fram ew ork of the Extraction Law. The Legal A uthority 
uses, am ongst others, the impacts described in  the Environm ental Im pact Assessment 
(EIA) to issue the license and potential im plem entation measures. Together w ith the 
application or the license the initiator has to provide a M onitoring and Evaluation 
Program m e (MEP). To achieve m axim um  coordination on the scientific and m an­
agement level, the initiators for extracting beach nourishm ent sand (Rijkswaterstaat), 
fill sand (federation of W aterconstructors LaMER) and MEP sand extraction Sand 
Engine have unified in one MEP.

The scope of this MEP is based on the need to m onitor the predicted effects and gaps 
in knowledge as defined in  the EIA, urgencies as addressed by the Com mittee of EIA 
and stakeholders, specific dem ands by the Legal A uthority and im plem entation 
m easures issued for precaution in  nature preservation in  the license to protect the 
environm ent (Table 17.1). The resulting gaps in know ledge and topics of the MEP are 
sum m arised below  and described subsequently in  the next section (17.2):

1 ) Silt and modelling.

2 ) Im pact of silt and algae on Benthos.

3 ) Disturbance by transport and above w ater presence of Trailing Suction
H opper D redgers (TSHD) for:

a. Seals

b. Com m on Scooter

4 ) Disturbance of seals by underw ater sound.

5 ) Quick Scan m ethods for shell banks.

6 ) Trend analysis on Benthos.

7 ) Recolonisation of the Zeeland banks.

mailto:marcel.rozemeiier@wur.nl
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T able 17.1 O verview  of im plem entation  m easures issu ed  for precaution in  nature preservation  (from  either  
Extraction Law or Nature C onservation Law).

Species/
habitat

Type Precaution m easure A reas

H arbor Seal 
Grey Seal

distance M aintain a precaution  distance of 1200-1500 
m  to prevent disturbance on  haul-out plates.

Sand banks in  N2000 areas: 
N orth  Sea Coastal zone 
W addensea 
Voordelta
O osterschelde, W esterschelde

H arbor Seal 
Grey Seal

tim e Do not approach haul-out plates in  periods 
of pupping, suckling and m oulting  (not even 
at precaution  distance).

Sand banks in  N2000 areas: 
N orth  Sea Coastal zone 
W addensea 
Voordelta
O osterschelde, W esterschelde

All groups of 
birds (all species)

distance M aintain a precaution  distance of 500 m  to 
p revent disturbance.

Everywhere coast along 
(extracting, transport, 
nourishing)

Shell banks at 
extraction sites

Prevention No extraction of areas w ith  shellbanks everyw here

Shell banks
N ourishm ent
sites

Prevention/
Periode

No nourishm ent on areas w ith  shell banks 
from  June to A pril

N2000 area N orth  sea Coastal 
zone

H abitat H I 110 Area closure Closed areas for fishery to im prove shell 
banks

N2000 area N orth  Sea Coastal 
zone (VIBEG-areas)

Distance Keep a p recaution  distance for extraction of 
100 /900 m  to prevent covering of any 
benthos w ith in  the borders of N2000 area 
N orth  Sea Coastal zone

N2000 area N orth  sea Coastal 
zone

C om m on Scooter Area closure Closed areas for fishery and  other traffic to 
lessen disturbance

N2000 area N orth  sea Coastal 
zone (VIBEG-areas)

Project
specific

H1110 and  Eider distance Use areas w ith  no t to h igh  % silt N ear N2000 area 
Voordelta

Being
discussed

H abitat H I 110 period N ot w in  in  the period  of December January 
to  prevent im pact on  algae bloom

N ear N2000 areas: 
N orth  sea Coastal zone 
W addensea 
Voordelta

1 7 . 2  D e t a i l i n g  t h e  d i f f e r e n t  t o p i c s

This section will detail different topics in the research questions and the first results 
and applicability.
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1 7 .2 .1  Silt a n d  m o d e l l in g

A m om entary bu t large sand extraction at the N orth  Sea can have long term  effects, 
as a large quantity of silt will be deposited in the sea bottom, w hich m ay gradually 
resuspend for several years. W hen this silt is released back into the system, the tu r­
bidity will increase. Due to its lim ited grain size, silt has a relatively long residence 
time in the w ater column. The increase in turbidity  ham pers the penetration of 
sunlight, w hich can negatively influence the effect chain from  algae-growth, (shell) 
fish larvae, shellfish up  to birds and large fish. Two know ledge gaps were defined:

1 ) W hat is the behaviour of the plum e that is generated by the extraction
(near field and m idfield effect) in  order to derive settling rates of silt?

2 ) W hat is the exchange coefficient of silt betw een w ater and bottom.

Plume behaviour

Direct effects of sand extraction on the suspended sedim ent concentrations were 
m easured on board  tw o ships that sam pled the near-field, w hich is 300-1000 m  up- or 
dow nstream  of the Trailing Suction H opper D redger (TSHD) during dredging cycles 
and m id-field in  a 14.5 by 6 km  region just to the N orth of the location of extraction 
(south of Texel). Observations were m ade during three campaigns. No significant 
differences betw een near-field and m id-field m easurem ents were found. The result 
were used to m odel the presum ed plum e (Figure 17).

Dredging scenario2: 02-0ct-2007 16:30:00

S
J

Concentration

□ above 300 0 mg/1

■ 200 0 -  300 .0 nigri

30.0 -  200.0 mg/1□ 20.0 -  30.0 mg/1□ 10.D -  20.0 mg/1□ 5 .0 - 10.0 mg/1□ 4.0 -  5.0 mg/1□ 3.0 -  4.0 mg/1

2.0 -  3.0 mg/1

1 .0 - 2.0 mg/1□ below 1.0 mg/1

W")

Figure 17. M odelling the plume: example of the m odelled concentrations of silt at the 
surface layer (Grasmeijer & Eleveld. 2010). Purple crosses represent the locations of m eas­

urement (Talmon 2007, 2008a,b).

Concluding plume 1

It was concluded that due to the low  concentrations plum e m easurem ents are not the 
optim al m eans to assess settling rates of silt e.g. Talmon (2007, 2008a,b), Grasmeijer & 
Eleveld (2010).
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Concluding plume 2

The behaviour of the plum e was described in  m ore detail. Silt in this flow separates 
into three compartments: a small proportion deposits directly w ith the fine sand, an­
other small proportion (5-15%) forms a plum e and floats away, and the majority re­
m ains in the form  of a density driven current on the sea floor (Aarninkhof et al. 2010, 
Spearm an et al. 2011). This will either deposit onto the sea floor at an unknow n m o­
m ent or be resuspended by currents and waves (Figure 17.1). Because of this, direct 
turbidity  resulting from  the overflow of the dredger is negligible. The im pact of silt 
discharged w ith the overflow by hoppers causes a typically far field effect.

Shallow  water
Motion of dredger

©  - 1 2 Í J
Surface plume

Passive  plume

0 ^M D *<DPropeller je t 
(m ixing)Current Dynamic plume

D eposition

Figure 17.1. The m echanism  of overflow  and resuspension processes near Trailing Suction H opper Dredger. "Release 
of fine sedim ents occurs from  draghead  interaction w ith  the sea bed  (Process 1), propeller im pacts on local sedim ents 
(Process 2), form ation of the surface plum e due to interaction w ith  the boundary  layer underneath  the vessel (Process 

3) and m ixing of near-bed density  current w ith  am bient w aters (Process 4). The com bined effect of these four processes 
yields the passive plum e." (Aarninkhof et al. 2010, Spearm an et al. 2011, Grasmeijer & Eleveld, 2010).

Bottom water exchange of silt

A know ledge gap for the m odelling of silt is the exchange coefficient of silt between 
w ater and bottom  It was still uncertain how  large this long-term  effect is in  com pari­
son w ith the short term  effect caused by the instantaneous turbidity  just after the 
sand extraction. The uncertainties in the time-scale at w hich the bottom -w ater ex­
change of silt takes place lead to large uncertainties in  the predictions of travel speed 
and dissipation of a sedim ent pulse (for instance originating from  sand extraction 
activities). Depending on the type of data used for calibration and validation (bottom 
based or w ater colum n based), relative short (~2, Laane et al. 1999) or relative long 
residence times (-10, van Prooijen et al. 2007) were estim ated. Two approaches were 
applied to generate m ore insight:

• A m odelling approach using available m easurem ents on C adm ium  (Cd) 
concentration in  the N orth Sea bed. The metal Cd partitions betw een the 
silt- and waterfase. Being transported  from  the river sources to the m arine 
environm ent, the partitioning shifts and the C d will rem ain bound to silt. 
This m akes the Cd concentration in  the bottom  a suitable proxy for silt 
(Laane et al. 1999). These data were used to calibrate and validate the w a­
ter-bed exchange m odule of the m ud transport model. It appeared that the



ICES WGEXT REPORT 2012

residence times are on the shorter side and not on the longer side. The es­
timates were quit com parable to the estimates of Laane et al. (1999), based 
on bed concentrations of Cd, PCBs and other contam inants. The results 
were applied in  the coming EIA of Rijkswaterstaat 2013-2017).

• M edusa m easurem ents m onitored a radionuclides signal w hich can be a 
proxy for the concentration of fines in the sedim ent (Koopmans et al. 2012). 
Several tracks were done along 3 cross-shore tracks, ranging from  0-9 km  
off the coast. First results indicate a negative correlation betw een rad ionu­
clides signal in the bed and 2 day average wave height before the m om ent 
of m easuring (Figure 17.2). In addition, com paring silt profiles in the bed 
w ith silt profiles in the w ater column, the im pression is generated that in 
the w ater colum n the fraction of < 35 pm  is encountered w here the bed 
contains also the larger fraction up  till 63 pm  (Koopmans et al. 2012).

« °-6 —

i  0.4 —

Gem. golfrioogte in cm (HmO) Gem. golftioogte in cm (HmO) Gem. goiihoogte in cm (HmO)

Figure 17.2. A correlation between the average wave height two days before measurements and the average 
Medusa response on the tracks: Tire B-track is at ± -20 m. The A- and C-track rim  from —10 meter to -20 m (ad­

aptation of Koopmans et aí. 2012).

1 7 .2 .2  Im p ac t  o f  silt a n d  a l g a e  o n  B en thos

As a direct consequence of extra silt due to sand extraction, light penetration in  the 
w ater colum n is reduced over a larger area, which can negatively affect phytoplank­
ton growth. Phytoplankton constitutes the basis of the food web, thus a decreased 
availability can affect higher trophic levels that live on these microscopic plants, such 
as filter-feeding shellfish. In addition to a reduced phytoplankton abundance in the 
w ater column, the elevated silt concentrations m ay im pede the intake of phytoplank­
ton by shellfish, and potentially give additional stress (i.e. higher energetic cost) to 
these organism s as they need to excrete silt in the form  of pseudo-faeces. Shellfish 
m ake up  an im portant com ponent of the coastal food web, for example for shellfish- 
eating birds such as the Com m on Scooter in  the D utch Coastal zone. Therefore, in ­
sights into potential effects of sand extraction on shellfish populations are desirable 
for regulating agencies and engineering companies that w ish to evaluate whether 
sand extraction operations are in  violation w ith  (inter-)national environm ental regu­
lations. The tw o m ain questions were addressed according to a series of sub ques­
tions:

1 ) W hat are the effects of the reduced food conditions on the grow th of E. di­
rectus?

2 ) W hen does food lim itation occur as a result of these changed conditions?
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a) Choose a m odel animal: Ensis directus.

b) Describe the grow th of Ensis directus in the field.

c) Correlate grow th w ith  (a)biotic variables.

d) Generate a DEB m odel (physiological grow th model).

e) Interpret actual grow th in the field w ith DEB

f) Integrate DEB m odel in  an online m ode in w ater quality models.

C hoose a model animal: Ensis directus

Ensis directus is an invasive species which is invading European waters. In 2011 it 
represented by rough approxim ation 65% of the shell Biomass in  the D utch coastal 
zone (G oudsw aard et al. 2011). In addition it is currently one of the im portant sources 
of food for fish (Tulp et al. 2010) and the m ain source of food for the Com m on Scooter 
(Leopold et al. 2010). Therefore, to assess the potential im pact of reduced prim ary 
production on shell fish in the D utch Coastal zone, E. directus is an im portant species 
(by quantity and by importance).

Describe the growth of Ensis directus in the field

In order to obtain m ore insight into determ inants of grow th and feeding behaviour of 
E. directus in natural conditions in  the coastal zone, a m easurem ent platform  was de­
ployed at 10m w ater depth  off Egm ond equipped w ith  a sensor package (turbidity, 
chlorophyll, T, S, current) and a m onitor recording the gape of m ultiple individuals 
of tw o bivalve species (E. directus, M ytilus edulis). This location Egm ond was chosen 
because of tw o reasons: i) silt: it represents a location w here the silt budgets and 
transport to the W addensea are best m easured (most narrow  band  of silt concentra­
tion) ii): Ensis: it is a location w here high abundances of Ensis are encountered. The 
grow th and developm ent of a cohort of E. directus since 2009 is given in  Figure 17.3 
(W itbaard et al. 2012). The grow th described in  DEB values is given in Figure 17.4. 
N ote the 3 fases in growth. D ata on Ensis in  the N orth  Sea coastal zone of W itbaard et 
al. (2012) show first an increase in  gonadal tissue, m eat content (AFDW) and then an 
increase in  shell length. In the future the data set will be extended w ith  grow th fig­
ures of sum m er 2012 and the glycogen data for both 2011 and 2012.
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Figure 17.3. The shell length development a cohort of E. directus since 2009.
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Figure 17.4. Tire growth of E. directus in  2011 according to DEB 
related variables: Gonadal tissue, somatic tissue and shell length. 

Tire glycogen values are in preparation.

Correlate growth with (a) biotic variables

First prelim inary results were generated for the correlations betw een biotic and 
abiotic variables and shell grow th. Two prelim inary analysis were done w ith Chloro- 
phyl and silt concentrations yielding an optim um  curve for chlorophyll (m axim um  at 
-25 pg/1) and declining curve for silt w ith high grow th near 50 mg/1 and fairly con­
stant grow th for higher values (up to 300 mg/1); (W itbaard et al. 2012).
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G enerate a physiological growth model (DEB model)

A Dynam ic Energy Budget (DEB) grow th m odel was generated using several types of 
data:

• Isotope determ inations w ere used to determ ine the year-lines in the Ensis 
shell (Cardoso et al. 2011).

• Then, w ith  this assurance, length, age and w eight values were determ ined 
based on field observations (Cardoso et al. 2011).

• Using laboratory studies filtration characteristics were determ ined (sug­
gesting e.g. that E. directus is m ore sensitive to chlorophyll concentrations 
changes than  that of silt (Figure 17.5), Kamermans et al. 2011).

• Subsequently the DEB m odel was determ ined (Wijsman, 2011, Schellekens, 
2012).

Evaluating the approach to generate the m odel is one of the better approaches w ith  a 
lot of specifically DEB m odel dedicated steps. Com paring to other DEB models, the 
data used were m ore dedicated to obtain a DEB m odel than  in  general.

Application of the DEB model

The Ensis DEB m odel is applied in the EIA 2013-2017 of Rijkswaterstaat that is cur­
rently assessed. In this EIA a chain of m odels is used: 1) hydraulics; 2) silt; 3) w ater 
quality (prim ary production); 4) DEB model. It is used in  an off-line mode. After 
online w aterquality modelling, the DEB response on the chlorofyl signal was calcu­
lated and analysed for 6 points in a coast along grid  in the D utch coastal zone. The 
m odelled results yield confidence (Schellekens, 2012). The phenom ena observed are 
in line w ith  w hat one w ould  expect. It is noted that now  these physiological results 
should be com bined w ith population dynamics. Especially an aspect like m ortality 
that structures the age distributions of the populations, needs to be addressed in or­
der to have a m ore realistic insight. Further details will be given in the next ICES 
WGEXT annual report.

The tw o rem aining aspects "Interpret actual grow th in the field w ith DEB" and "In­
tegrate DEB m odel in  an online m ode in w ater quality m odels" will probably be part 
of next MEP sand extraction.
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Figure 17.5. Change in  the absorption of chlorophyll a by increasing silt concentration of an Ensis indi­
vidual (total of 15 tested). In red: the difference in absorption speed, elii A concentration of 15 pg /1. In 

blue: w ith elii A concentration 6 pg /1 (Schellekens 2012).

1 7 . 3  D i s t u r b a n c e  b y  t r a n s p o r t  a n d  a b o v e  w a t e r  p r e s e n c e  o f  T S H D s

Passing TSHDs can disturb seals at their haul-outs and  Com m on Scooters w hich are 
"obligatory localised" at sites w ith  high densities of shells.

1 7 .3 .1  S ea ls

Attention was focussed the direct behavioural response of H arbour Seals and Grey 
Seals during haul out. For several locations and types of disturbances, both species 
seem rather im perturbable. Only w hen disturbances (e.g. TSHD) come really near 
and m ake m ore noise, reactions are observed (Figure 17.6). However, for TSHDs, ha­
bituation can occur (e.g. D idderen et al. 2012).
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Figure 17.6. Tire reaction of seals on an approaching TSHD.

The first pane shows the Behaviour of "head up" (observing).

Tire second pane demonstrates the movements towards the waterfront of the haul-out. 
Note the difference in  scale (first reaction).

The third pane demonstrates the number of animals actual deciding to enter the water. 
Note the difference in scale (escape); (Didderen e.a. 2012).
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1 7 .3 .2  C o m m o n  S c o o te r

The Com m on Scooter is a species w hich aggregates at locations w ith  large live shell 
banks. At certain spots, these banks are situated betw een some locations of extraction 
and the connected locations of nourishm ent. Since these birds are very sensitive to 
disturbance and also obligatory connected to these shell banks, precaution is needed. 
Regular airplane flights are perform ed to describe their distribution in the coastal 
zone, in addition w ith the presence of other bird  species and potential factors of dis­
turbance (e.g. fishing boats). At spots w ith high num bers of scooters, benthos sam ­
ples are taken for both quantity and quality of the shells. Remarkably, at some places 
w ith some fishery activity also high num ber of scooters are seen. Hypothesizing, they 
seem attracted to the high density of shrim ps and shells (respectively). Additional 
m easurem ents are made. At this m om ent the D utch coastal waters observe far less 
Com m on Scooters than  before (-100.000 in the 1990s to -10.000 nowadays, De Mesel 
et al. 2010a,b). W hat is the reason? Is this the shift from  Spisula to Ensis (change in 
food quality and quantity) or is this caused by disturbance? In the future a m odel 
should be generated evaluating the im pact of food availability and quality at several 
locations (alternative availability) and disturbance. W hat is the trade-off for Com mon 
Scooters? W hen will they decide to leave the D utch coastal waters due to either food 
circumstances or disturbance by TSHDs and other vessels.

1 7.4 Disturbance of seals  by unde rw a te r  sound

A feasibility study was perform ed to develop the appropriate m ethod for testing the 
disturbance dose effect relationship in  a controlled environm ent. It was concluded 
that a spacious enclosure is needed to accom m odate the lower frequencies of the 
dredging underw atersound. In addition it was show n in another study that TSHD 
sound is not one of the m ain problem s in term s of environm ental pressures. Other 
sources like pillar driving for w indm ills and seismic research are m ore im portant. 
This research has been halted till its urgency is evaluated.

1 7.5 Quick Scan methods  for shell banks

Four m ethods have been tried  so far to assess the presence of living shell banks in 
p lanned extraction areas:

'I 7 .5 .1  M ed usa

This m easure device uses a radiom etric signal for silt. In addition an acoustic signal is 
m easured by the m edusa device that detects e.g. live and dead shells. In the end the 
acoustic signal appears to be too unspecified: both live shells and shell debris are 
m easured. M ore additional boxcores are necessary to control the signal (Koopmans et 
al. 2012).

1 7 .5 .2  S id e  s c a n  s o n a r

An area was described w ith  van Veen grabes and SSS. The resolution of the SSS was 
not able to distinguish concentrations of either Ensis (>160 small individuals/m 2) or 
Echinocardium cordatum (>20 individuals/m 2); (Paap, 2011). More extra calibrations are 
necessary to correlate large scale signals versus actual concentrations and com m uni­
ties of Benthos, although it remains questionable w hether this m ethod is good 
enough to assess density.
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1 7 .5 .3  C a m e r a

H auled by a ship, large stretches of bottom  can m onitored easily and frequently. The 
images also enable to generate an indicative idea of biological activity. One is also 
able to distinguish shell banks (D idderen et al. 2011). D isadvantages are the fact that 
clear waters are necessary, not too m uch wave action and that biomass cannot be as­
sessed and num bers of individuals are less accurate.

1 7 .5 .4  D re d g e

The regular program m e of shell fish surveys uses dredge-m ethods hauling 100-150 
m  (sampling 10-15 m 2), it is m ore precise in species presence than  the camera m ethod 
bu t less dynam ic and flexible (e.g. G oudsw aard et al. 2011).

17.6 Trend analysis on Benthos

Currently trend  analysis on the species levels are perform ed based on both the box- 
core sam pling program m e of Rijkswaterstaat and dredge sam pling program m e of 
Imares. Over the years the im portance of Spisula subtruncata dim inishes enorm ously 
whereas E. directus increases enormously. Overall, almost all clusters along the 
D utch coast represent the Abra alba com m unity (irrespective of the chance from  
Spisula to Ensis). First results show  that for the boxcore method, species in general 
lack continues presence in the time lines whereas for the dredge samples they are 
continuous. Coming period, the boxcore samples will be analysed on m ore aggre­
gated levels like species diversity and other abstraction levels (De Mesel et al. 
2010a,b).

1 7.7 Recolonisation of the  Zee land  banks

The Zeeland banks represent an area that has been scarcely m onitored. In 2009, 2010 
and 2011 m ore outspread m onitoring campaigns have been done in order to assess 
the natural dynam ics of the potential reference areas (showing e.g. a slight overall 
decline in  num ber of species). Over the years the diversity has a tendency to decline 
(Figure 17.7). A similar type of m ovem ent seems to be visualised in  the MDS plots of 
the samples per year. From  red to blue to green the band  of year samples moves to­
w ards left and up. For the clusters a year to year pattern  is less obvious (Figure 17.8). 
The com m unities found represent transition betw een the com m unities found at the 
Flemish Banks (related to the N ephtys- and O phelia communities there) and coastal 
zone and Southern Bight communities. In 2012 the first year of recolonisation after 
sand extraction will be m onitored (G oudsw aard et al. 2010, 2012).
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Figure 17.7. Overview Diversity characteristics for the different years of sampling at 
the Zeeland Banks (Goudswaard et ai. 2012).
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Figure 17.8. (Goudswaard et al. 2012)

A: MDS plot of the 2009, 2010, 2011 samples expressed per year.

I: MDS plot of the 2009, 2010, 2011 samples expressed per cluster.
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18 Annex 9: OSPAR National Contact Points for Sand and Gravel 
Extraction

List o f national contact p o in ts for ospar reporting on sand and  gravel extraction

B elg ium Ms Brigitte Lauwaert 
M anagem ent U nit of the N orth  Sea 
M athem atical M odels 
G ulledelle 100 
B-1200 Brussels 
BELGIUM
Tel: 00 32 2 773 2120 
Fax: 00 32 2 770 6972 
E-mail: B.Lauwaert@mumm.ac.be

D enm ark Poul Erik N ielsen
D anish Forest and  N ature  Agency
Flaraldsgade 53
DK-2100 C openhagen
DENMARK
Email: pen@>sns.dk

France M. C laude Augris 
IFREMER
D épartem ent Géosciences M arines 
Technopôle Brest-Iroise 
BP 70 29280 PLOUZANÉ 
FRANCE
Tel : 00 33 2 98 22 42 42 
Fax: 00 33 2 98 22 45 70 
Email: Claude.Augris@ lfremer.fr

G erm any Mr K urt M achetanz
Landesam t für Bergbau, Energie u n d  Geologie 
(LBEG)
A n der M arktkirche 9 
D-38678 C lausthal-Zellerfeld 
GERMANY
Tel: 00 49 5323 7232 50 
Fax: 00 49 5323 7232 58 
E-mail: kurt.machetanz@ lba.niedersachsen.de

Iceland M r H elgi Jensson
The Environm ent and  Food Agency 
Sudurlandsbrau t 24 
IS-108 Reykjavik 
ICELAND
Tel: 00 354 591 2000 
Fax: 00 354 591 2020 
E-mail: helgi@ust.is

Ireland To be confirm ed

mailto:B.Lauwaert@mumm.ac.be
mailto:Claude.Augris@lfremer.fr
mailto:kurt.machetanz@lba.niedersachsen.de
mailto:helgi@ust.is
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T he N etherlands M r Chris Dijkshoorn
Infrastructure and Environm ent
Rijkswaterstaat N orth  Sea
P O Box 5807
THE NETHERLANDS
Tel: 00 31 70 336 6642
Fax: 00 31 70 390 0691 and 0031703194238
Email: chris.dijkshoorn@ rws.nl

N orw ay M r Jom ar Ragnhildstveit.
Jom ar Ragnhildstveit
H ordaland  C ounty Council
Agnes Mowinckelsgt. 5
Pb 7900, 5020 Bergen
Email: jom ar.ragnhildstveit@ post.hfk.no
Tel: 00 47 55 23 93 08
Fax: 00 47 55 23 93 19

Portugal Ms Leonor Cabeçadas
Institute of Environm ent
M inistry of Environm ent, L andplanning and
Regional D evelopm ent
Rua da M urgueira 9/9A

Zam bujal Ap. 7585
P-2611-865 A m adora
PORTUGAL
Tel : 00 351 21 472 1422
Fax : 00 351 21 472 8379
Email : leonor.cabecadas@ iambiente.pt

Spain Fernández Pérez
Director General for Coasts
M inistry of Environm ent
Pza San Juan de la Cruz, s/n
28003 M adrid
SPAIN
Tel: 00 34 91 597 6062/6041
Fax: 00 34 91 597 5907

M r Jose L. Buceta
Dirección General de Costas
Division de Protección del Medio y Ios
Ecosistemas M arinos
M inisterio de M edio Ambiente
Pza. S. Juan de la C ruz s/n
E-28071 M adrid
SPAIN
Tel: 00 34 91 597 6652
Fax: 00 34 91 597 6903
E-mail: jbuceta@>mma.es

mailto:chris.dijkshoorn@rws.nl
mailto:jomar.ragnhildstveit@post.hfk.no
mailto:leonor.cabecadas@iambiente.pt
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U n ited  K in gdom Phillip Stamp 
Defra
Sustainable M arine D evelopm ent and Climate 
Im pacts
2D N obel House,
Sm ith Square,
London,
SW1P 3JR 
Tel: 020 7238 4607

A drian  Judd
Cefas
Senior M arine A dvisor
Pakefield Road, L ow estoft,
Suffolk,
NR33 0HT,
UK
Tel: 01502 562244


