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Monitoring survey plan for an hypothetical dredge site
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Baird & Associates Ltd. and Research Planning Inc. (2004). Review of existing and emerging !

environmentally friendly offshore dredging technologies. US Department of the Interior, Minerals
Management Service. OCS Report 2004-076. http://www.boem.gov/Non-Energy-Minerals/2004-

076.aspx
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Sutton & Boyd (Eds.). (2009). Effects of extraction of marine sediments on the marine envrionment 2

1998 - 2004. ICES Cooperative Research Report (297" ed., p. 180). Copenhagen: Internat. Council
for the Exploration of the Sea.
ACCOBAMS. (2012). Scientific Synthesis on the Impacts of Underwater Noise on Marine and
Coastal Biodiversity and Habitats. Montreal.
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Thomsen, McCully, Wood, Pace & White. (2009). A generic investigation into noise profiles of *
marine dredging in relation to the acoustic sensitivity of the marine fauna in UK waters with
particular emphasis on aggregate dredging: PHASE 1, Scoping and review of key issues (p. 49).
doi:MEPF/08/P21
Pirotta, Laesser, Hardaker, Riddoch, Marcoux & Lusseau. (2013). Dredging displaces bottlenose
dolphins from an urbanised foraging patch. Marine pollution bulletin, 74(1), 396-402.
doi:10.1016/j.marpolbul.2013.06.020
De Groot. (1979). An assessment of the potential environmental impact of large-scale sand-
dredging for the building of artificial islands in the North Sea. Ocean Management, 5(3), 211-232.
Newell, Seiderer & Hitchcock. (1998). The impact of dredging works in coastal waters: a review of !’
the sensitivity to disturbance and subsequent recovery of biological resources on the sea bed. In A.
D. Ansell, R. N. Gibson & M. Barnes (Eds.), Oceanography and Marine Biology: an Annual Review
(pp. 127-178). UCL Press. http://www.seasurvey.co.uk/sites/default/files/docs/review paper.pdf
Boyd, Limpenny, Rees & Cooper. (2005). The effects of marine sand and gravel extraction on the
macrobenthos at a commercial dredging site (results 6 years post-dredging). {ICES} Journal of
Marine Science, 62(2), 145-162. doi:10.1016/j.icesjms.2004.11.014
Kenny, Rees, Greenin & Campbell. (1998). The effects of marine gravel extraction on the
macrobenthos at an experimental dredge site off North Norfolk, UK (results 3 years post-dredging).
Sarda. (2000). Changes in the dynamics of shallow sandy-bottom assemblages due to sand
extraction in the Catalan Western Mediterranean Sea. ICES Journal of Marine Science, 57(5),
1446-1453. doi:10.1006/jmsc.2000.0922
Dalfsen, Vandalfsen, Essink, Toxvigmadsen, Birklund, Romero, & Manzanera. (2000). Differential 2
response of macrozoobenthos to marine sand extraction in the North Sea and the Western
Mediterranean. ICES Journal of Marine Science, 5A5), 1439-1445. doi:10.1006/jmsc.2000.0919
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Emerson, Grant & Rowell. (1990). Indirect effects of clam digging on the viability of soft-shell 2
clams, Mya arenaria L. Netherlands Journal of Sea Research, 27(1), 109-118.
http://www.sciencedirect.com/science/article/pii/007775799090039]

Grant, & Thorpe. (1991). Effects of Suspended Sediment on Growth, Respiration, and Excretion of
the Soft-Shell Clam (Mya arenaria). Canadian Journal of Fisheries and Aquatic Sciences, 48(7),
1285-1292. doi:10.1139/f91-154

Chandrasekara & Frid. (1998). A laboratory assessment of the survival and vertical movement of 24
two epibenthic gastropod species, Hydrobia ulvae (Pennant) and Littorina littorea (Linnaeus), after
burial in sediment. Journal of Experimental Marine Biology and Ecology, 221(2), 191-207.
http://www.sciencedirect.com/science/article/pii/S0022098197001238
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Figure 4. Temporal variation in monthly (dots) and average
manthly (shaded bars) catch lkg wet weight including shellsy of
hiv: |hu by the artisanal fleet fishing from Blanes, 1990)-19%97;
(#) total; (b) Callivea chione, (¢) Donax variegams and D,
fruncidus; (d) Acanthocardia aculeata.
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Hitchcock, Newell & Seiderer. (1999). Investigation of Benthic and Surface Plumes associated with %
Marine Aggregate Mining in the United Kingdom — Final Report (Vol. 44).
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Hitchcock & Drucker. (1996). Investigation of benthic and surface plumes associated with marine ¢

aggregates mining in the UK. In Oceanology International 96: Conference Proceedingsv. 3: The
Global Ocean - Towards Operational Oceanography (pp. 221-234). Brighton, UK: Spearhead
Exhibitions  Ltd.  http://www.amazon.com/Oceanology-International-Proceedings-Operational-
Oceanography/dp/0900254130

Berman, Walline, Schneller, Rothenberg & Townsend. (1985). Secchi disk depth record : A claim for
the eastern Mediterranean. Limnology and Oceanography, 30, 447—448.

Figueras, Karnieli, Brenner & Kaufman. (2004). Masking turbid water in the southeastern
Mediterranean Sea utilizing the SeaWiFS 510 nm spectral band. International Journal of Remote
Sensing, 25(19), 4051-4059. doi:10.1080/01431160310001657498
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Newell, Seiderer, Simpson & Robinson. (2004). Impacts of marine aggregate dredging on benthic >

macrofauna off the south coast of the United Kingdom. Journal of Coastal Research, (201), 115-
125. http://www.jcronline.org/doi/abs/10.2112/1551-5036(2004)20[115:I0MADQ]2.0.CO;2

ICES Coop. Res. Rep. (2009). Effects of extraction of marine sediments on the marine ecosystem
(CRR No. 247) (p. 84).

Newcombe & Jensen. (1996). Channel suspended sediment and fisheries: a synthesis for
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Newell, Hitchcock & Seiderer. (1999). Organic enrichment associated with outwash from marine 3¢

aggregates dredging: a probable explanation for surface sheens and enhanced benthic production
in the vicinity of dredging operations. Marine Pollution Bulletin, 38(9), 809-818.
http://www.sciencedirect.com/science/article/pii/S0025326X99000454

Brand & County. (1988). Assessment of plankton resources and their environmental interactions in >’
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Duarte.  (1991). Seagrass depth limits. Aquatic Botany, 40(4), 363-377. %
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Lohrer & Wetz. (2003). Dredging-induced nutrient release from sediments to the water columnina %

southeastern saltmarsh tidal creek. Marine Pollution Bulletin, 46(9), 1156-1163.
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Lauwaert. (2009). Summary assessment of sand and gravel extraction in the OSPAR maritime area

Biodiversity Series (p. 202).

Johnson, Boelke, Chiarella, Colosi, Greene, Lellis-Dibble, Ludemann, Ludwig, McDermott, Ortiz,

Rusanowsky, Scott & Smith. (2008). Impacts to marine fisheries habitat from nonfishing activities

in the northeastern United States (Vol. NMFS-NE-20). NOAA.

[ICES] International Council for the Exploration of the Sea. (1992). Report of the ICES working *
group on the effects of extraction of marine sediments on fisheries. Copenhagen (Denmark): ICES
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Kwon & Lee. (1998). Application of multiple ecological risk indices for the evaluation of heavy *

metal contamination in a coastal dredging area. Science of The Total Environment, 214(1), 203—-
210. http://www.sciencedirect.com/science/article/pii/S0048969798000692

Nairn, Lu & Langendyk. (2005). A study to address the issue of seafloor stability and the Impact on
Oil and Gas infrastructure in the Gulf of Mexico. U.S. Dept. of the Interior, Minerals Management
Service, Gulf of Mexico OCS Region, New Orleans, L.A. OCS Study MMS 2005-043. 179 pp. +
appendices.
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Boyd & Rees. (2003). An examination of the spatial scale of impact on the marine benthos arising *

from marine aggregate extraction in the central English Channel. Estuarine, Coastal and Shelf
Science, 57(1-2), 1-16. doi:10.1016/S0272-7714(02)00313-X

Hitchcock & Bell. (2004). Physical impacts of marine aggregate dredging on seabed resources in
coastal deposits. Journal of Coastal Research, 20(1) 101-114.
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Figure 2. Sediment particle size distributions determined from replicate samples taken from sites of higher and lower levels of dredging
intensity and the two references locations,
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Pearson & Rosenberg. (1978). Macrobenthic succession in relation to organic enrichment and
pollution of the marine environment. Oceanography and Marine Biology Annual Review, 16, 229—
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Figure 3. K-dominanee curves for the macrofauna in combined anchor-
dredged sites (2quares) and trailer-dredged sitea (triangles).
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Golik, Rosen, Golan & Shoshany. (1996). The effect of Ashdod Port on the surrounding seabed *
shoreline and sediments. Haifa: IOLR (Final report H02/96).
http://scholar.google.co.il/scholar?hl=en&g=Ashdod+port’'s+effect+on+the+shoreline,+seabed+a
nd+sediment”"&btnG=8&as sdt=1,5&as sdtp=#3

Research Planning, Inc., Tidwater Atlantic Research Inc. and Baird & Associates Ltd. (2004).
Archeological damage from offshore dredging: recommendations for pre-operational surveys and
mitigation during dredging to avoid adverse impacts. Leasing Division, Sand and Gravel Unit,
Minerals Management Service, U.S. Department of Interior, Herndon, Virginia.
http://www.boem.gov/BOEM-Newsroom/Library/Publications/2004/2004-005.aspx

32
6775323 27AR-7N (34 NN NPD) 19 711 NPAP 1M
www.isees.org.il - info@isees.org.il * 03.609.03.96 :0PD - 03.620.00.25 :19IV

50



http://scholar.google.co.il/scholar?hl=en&q=Ashdod+port's+effect+on+the+shoreline,+seabed+and+sediment
http://scholar.google.co.il/scholar?hl=en&q=Ashdod+port's+effect+on+the+shoreline,+seabed+and+sediment
http://www.boem.gov/BOEM-Newsroom/Library/Publications/2004/2004-005.aspx

TPIRIWD NTIIRD U"
122200 YT PNINPRY

580020238 1“Y The Israel Society of Ecology and Environmental Sciences

ANX NX NQ21DN NWpIPY oMM ,NTNXR XD 911010 N¥ND ™MDNN NXRYIND
X ,0'MM M2 DR N'RIPNR NVXNY O'ANA VIO S¥ ™MD WNoN .A™MDN
2MpXNN NN D' 01912 wnn SY nyown 0DND TR

N NX OXNY PN N0 D' 0PN DX MY My D'wNon N
XD DN PN VINTON DN NX D' TAND1 ,1¥NNN MO 0D DAY Nn DM
N NYpn D'wNONAN N2 18NN 71757 .N1Man N2 TN X ,0INTToN
N™MD ,XNATT .pT VA A OV 1NN NYXD NN LS Pppaxnn ipnn nmim
PNy D™My9 21TA DpNiyvY NN NN Raritan, Long Island Sound y19n2a 510
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nmon NS My 50 -0 N ,NMY NIXDA D'DYDINNI
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D27 0D™11'N D172 "NA NO™MIN IX "2'PN pra DRS00
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OV TN' DX WX DT PN A™M>DN NP2 NIVIadN NrNn Y¥ NMn 11y
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NX¥IND DM 0N NMY D82 1Ry 1R8N 3H0150x 2mM0 AT Sy apnna
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Van Rijn, Soulsby, Hoekstra & Davies (Eds.). (2005). SANDPIT, Sand Transport and Morphology of °!
Offshore Sand Mining Pits. Process knowledge and guidelines for coastal management. End
Document, May 2005. (Part 1. EC.). The Netherlands: Aqua Publications.

Pacheco. (1983). Seasonal occurrence of finfish and larger invertebrates at three sites in lower >

New York Harbor, 1981-1982: final report. Highlands N.J.: U.S. Dept. of Commerce, NOAA,

National Marine Fisheries Service, Northeast Fisheries Center, Sandy Hook Laboratory.

http://www.worldcat.org/title/seasonal-occurrence-of-finfish-and-larger-invertebrates-at-three-

sites-in-lower-new-york-harbor-1981-1982-final-report/oclc/244835707

Reine, Clarke, Ray & Dickerson. (2013). Fishery resource utilization of a restored estuarine borrow

pit: A beneficial use of dredged material case study. Marine Pollution Bulletin, 73(1), 115-128.

http://www.sciencedirect.com/science/article/pii/S0025326X13002786
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http://www.worldcat.org/title/seasonal-occurrence-of-finfish-and-larger-invertebrates-at-three-sites-in-lower-new-york-harbor-1981-1982-final-report/oclc/244835707
http://www.worldcat.org/title/seasonal-occurrence-of-finfish-and-larger-invertebrates-at-three-sites-in-lower-new-york-harbor-1981-1982-final-report/oclc/244835707
http://www.sciencedirect.com/science/article/pii/S0025326X13002786
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DWH .aA8NIN NINN DX V'ONY IX TAYY NN Y MDD dNXQ 1121 0MNAN
NMDN XN N ND% NP NN AN DY NYown NDX NMn myob

Annyy

NMDN NXYIND D5YH Wy TN 2V 92500 1'Nnn DX 12N 905311 5Tina
1TAX TN STNA 1HYY01Y NwNN T2 2D 101 5 ,My IRS IXMIpa M N
NN AAXN21 21TAN N2 NY'A9 ,0™MNDNA NIM2IN M0N 0T )N NNy Sy e
-1 DTN MIXYIN MXON 120 NMIXD20N .RARNND MMOIYDIXD NP1YY 1nm wn
(TN 2AxN21 PPN 8PN NNVA) NATAN 9IV2 N'O2%D0N NYM9N Sy D250

2Dy 1041 5,0 KD IXMIPA N DIN NMDN NRYIND

Table 7 - Short-term, long-term and food web commercial
fishery losses from one year of marine sand Mining in Table 8 - Cumulative losses to commercial fisheries from
Ongjin, Korea (in 2004 $) multiyear mining at 20 sites (in 2004 $)

Area Short- Long- Food Total Area Short- Long- Food Total
term term web term term web

One mining site 10,282 15,405 8024 33,710 5-year mining 2,891,552 1,397 658 1,707,320 5,996,531

20 mining sites 205,637 308,098 160,473 674,209 10-year mining 9,871,973 2,486,720 5,401,327 17,760,020

Table 9 - Sensitive analysis (in 2004 $)

Case Base Case 3 years delay in habitat 100% food web All sensitivity
result recovery effect conditions

1 mining site 1 Year — 4 km? 33,710 65,841 41,734 84,940

20 mining sites (4 km?) 1 year of mining 674,209 1,316,827 834,682 1,698,806

20 mining sites 5 years of mining (4 krr12) 5,996,531 8,911,704 7,703,851 11,623,864

20 mining sites 10 years of mining (4 km?) 17,760,020 22,946,712 23,161,347 30,135,856

D'wTINN M2 D'%¥n (0 168) DTN NN ,0"pn vTnn ' Sy ,10'Nin 01
DN 1341 YN 12NLVOD 2 (D' 60) D'ATNN "MIyNPnN poNn ,001IAKY DM9OX
DINNONN NX NY¥Y 1999 -1998 DMwa ,HXpmM 2Pnwn My Yo ¥ wn
nno ,pooin Nr SN X AN prnn Sy DD Lpn N9pNA DN 45 (wnb

250mn NPT SY MTmyn MXNIN

Kim & Grigalunas. (2009). Simulating direct and indirect damages to commercial fisheries from >*

marine sand mining: A case study in Korea. Environmental Management, 44(4), 851.
doi:10.1007/s00267-009-9367-8

Tsikliras, Antonopoulou & Stergiou. (2010). Spawning period of Mediterranean marine fishes.
Reviews in Fish Biology and Fisheries, 20, 499-538.
http://www.academia.edu/845819/Spawning_period of Mediterranean marine fishes

Pisanty, Sonin & Alperovic. (2000). Assessment of the influence of a summer trawling ban on the
catch of the fishery. Technical Paper (in Hebrew). State of Israel, Ministry of Agriculture and Rural
Development, Department of Fisheries. 17 pp.
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DECEMBER (Post-dredging)

AUGUST (Post-dredging)
52=023

Q MARCH (Pre-dredging)

O \_'/

@ REFERENCE SITE SAMPLES
(") TREATMENT SITE SAMPLES

1PN X1 L4022 VPO 1pDA NNANN N1AN .MDAIXA MVPIR NNANS MDS NMNITIX .19 K
SAmon aNxS 1anym VoK XN

XN DY DIMOxN Sya 0N Sy DD nrnn DMy NS%%1D nmMdn NHwo
12 Dipna N ¥ APTN N'WaU NTaN 'K NTNa .0 12D ,'Va0N VAN ToN
N'NN NNSNNY NN 11N (11222021 A™IDN INXA) VANYTON 210 NANKN
1220 NN AN Chionoecetes bairdi 10NDN ,XNATY .A™pAN "N NNann Y
DN NMMIDN )"2NN2 T AV VINTOA NI'NY XD 1NN (Pleuronectes aspen)

S857y30 LINTOS

X ,D"NMNON Y TAD AT YN NNN DY DR X¥N1 ™MD WY RN NTNa
WIXNN X2 NN NNAN 1PN 10NN 0N S OXM N DN 0N MM
2 mpnn (climax) X'win nnany

N2"D2 DMAY™NN NX NMZOXN D'W/H19 D' NIMOXA NIIYAND Y NN nm
SH19MNIX NPRN NPYNR NXRYIND MAIPR NI NNV

DW DA INYA N0 NO1'XA ™MD NAVY DMNX DY D190X DY MN90 1poa
NIXAN NMINY¥Y2 NND ,0IN™ MNXQ Q812 NN NNAN NIYRIXRNN ¥ Ny 1-15

Johnson, Scott, Stone & Love. (1998). Avoidance behavior of ovigerous tanner crabs Chionoecetes >’

bairdi exposed to mine tailings: a laboratory study. Alaska Fishery Research Bulletin, 5(1), 39-45.
Johnson, Drice & Moles. (1998). Effects of submarine mine tailings disposal on juvenile yellowfin
A laboratory study. Marine Pollution Bulletin, 36(4), 278-287.:sole pleuronectes aspen

Germano, Rhoads, Lunz, Science Application International Corporation & US Army, Corps of
Engineers. (1994). An integrated, tiered approach to monitoring and management of dredged
material disposal sites in the New England region. http://citebank.org/uid.php?id=99261

Occhipinti-Ambrogi & Savini. (2003). Biological invasions as a component of global change in
stressed marine ecosystems. Marine Pollution Bulletin, 46(5), 542-551. doi:10.1016/S0025-
326X(02)00363-6
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Byrnes, Hammer, Thibaut, & Snyder. 2004a. Effects of sand mining on physical processes and ©!
biological communities offshore New Jersey, USA. Journal of Coastal Research 20(1) 25-43.
http://jcronline.org/doi/abs/10.2112/1551-5036(2004)20%5B25:EOSMOP%5D2.0.CO%3B2.
Salman, Lombardo & Doody. 2004. Living with Coastal Erosion in Europe- Sediment and Space for
Sustainability. Edited by European Comission. Luxembourg: Office for Official Publications of the
European Communities. http://repository.tudelft.nl/view/hydro/uuid:483327a3-dcf7-4bd0-a986-
21d9c8ec274e/

Kortekaas & Bagdanaviciute. 2010. Assessment of the Effects of Marine Aggregate Extraction on
the Coastline: An Example from the German Baltic Sea Coast. Journal of Coastal Research SI 51,
205-214pp. http://www.vliz.be/imisdocs/publications/223043.pdf
Pilkey, O.H., and K. Dixon. 1996. The Corps and the Shore. Island Press, Washington, D.C. %

Kelley, Ramsey and Byrnes. 2004. Evaluating Shoreline Response to Offshore Sand Mining for
Beach Nourishment. Journal of Coastal Research 20(1), 89-100.
http://jcronline.org/doi/abs/10.2112/1551-5036(2004)20[89:ESRTOS]2.0.CO;2.

Byrnes, Hammer, Thibaut and Snyder. (2004b). Physical and Biological Effects of Sand Mining
Offshore Alabama, U.S.A. Journal of Coastal Research 201: 6-24. doi:10.2112/1551-
5036(2004)20[6:PABEOS]2.0.CO;2.
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108 Spring Wave Height Difference (Existing versus Post-Dredging Conditions)
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Rosen. (2001). A Summary of the environmental and hydrographic charachteristics of the ¢

Mediterranean coast of Israel. IOLR, Haifa. http://www.ocean.org.il/heb/ documents/4.pdf

Perlin and Kit. (1999). Longshore Sediment Transport on Mediterranean Coast of Israel. Journal of
Waterway, Port, Coastal, and Ocean Engineering. March/April, 80-87.
http://ascelibrary.org/doi/pdf/10.1061/(ASCE)0733-950X(1999)125:2(80).

Zviely, Kit & Klein. (2007). Longshore Sand Transport Estimates Along the Mediterranean Coast of ©
Israel in the Holocene. Marine Geology 238(1-4): 61-73. doi:10.1016/j.margeo.2006.12.003.
http://linkinghub.elsevier.com/retrieve/pii/S0025322706003628.
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D220 "OIX NN DN DN 0197 DMWY (2) IX 9N 21NN IXN DX TN
DMIEAN" /IMSam NNaoknn "OI9T NX YINN NYDN DX DN 9N DWwann
N2"D 2aN NYIIN DY DTPpIN 2100y DMK NN DNY DN TTNN

2" 1NN 1P NNINA S 0N AT Y 19102 )0 M"Y NoINn

Byrnes, Hammer, Thibaut & Snyder. (2004). Effects of sand mining on physical processes and ”°

biological communities offshore New Jersey, USA. Journal of Coastal Research, 25-43.

Nairn, Johnson, Hardin & Michel. (2004). A Biological and physical monitoring program to evaluate
long-term impacts from sand dredging operations in the United States outer continental shelf.
Journal of Coastal Research 20(1): 126-137. http://jcronline.org/doi/full/10.2112/1551-
5036(2004)20%5B126:ABAPMP%5D2.0.CO0%3B2.

Otay, Work & Borekgi. (2003). Effects of marine sand exploitation on coastal erosion and
development of rational sand production criteria. Bogazici University, Turkey.
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Work & Otay. (1996). Influence of nearshore berm on beach nourishment, Proc. 25th Intl.Conf. on 73

Coastal Eng., ASCE, New York, NY, 3722-3749.

Galili, Weinstein-Evron & Ronen. (1988). Holocene sea-level changes based on submerged
archaeological sites off the northern Carmel coast in Israel. Quaternary Research 29(1) (January):
36-42. doi:10.1016/0033-5894(88)90069-5.
http://linkinghub.elsevier.com/retrieve/pii/0033589488900695.

Perrot & Gopher. (1996). A late neolithic site near Ashkelon. Israel Exploration Journal.
http://www.jstor.org/stable/10.2307/27926432.
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N™MDN MNX DT NPNR2A .NNNAY X921 NN p S kb Saxin Sinn pm 00
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N2 DY TN, Arnnn 5T NS 121 ,(1996-2002) 51NN N0 MINKE N9
221NN ¥ NYDNN "M SV MU DMIEN NYOSYN p1Ta2 NN Sy Dan 0'oa
V1,0 222 01NN 21NN DTN Y NmMIDN MISWO S N NVON NRYND XD
DINN D™D D'PTIN 1N D'XPNNN A™MDN "MAX TV 22X 51NN DY Nnaann
Py TV D'NINN DY NMMYY IXD 1981 DMON'NAN DMIPN 12 11D .AMMDn

.'n 10

PN NXRY¥IND MMAIXN NN, 0rmrar k8N Kortekaas and  Bagdanaviciute
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nmynwn am™ nn™p D (23 x) TV XN Kortekaas and Bagdanaviciute
DN .('m 2 Ty 1) ""MUNN2Y D"Yp D™M2'PNR AXRSIND N'DINN NYONN NDia
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Golik, Rosen & Golan. (1996). Ashdod port’s effect on the shoreline, seabed and sediment. Coastal ”®

Engineering Chapter 33: 4376-4389.
http://journals.tdl.org/icce/index.php/icce/article/viewArticle/5555.

. Threats to sandy )2009(Defeo, McLachlan, Schoeman, Schlacher, Dugan, Jones, Lastra & Scapini.
beach ecosystems: A review. Estuarine, Coastal and shelf science. 81(1): 1-12.
doi:10.1016/j.ecss.2008.09.022.
http://www.sciencedirect.com/science/article/pii/S0272771408003752.

Golik & Rosen. (1999). Management of Israeli coastal sand resources. IOLR report No. H28/1999. 78
http://www.ocean.org.il/eng/ documents/205.pdf

Klein & Zviely. (2001). The environmental impact of marina development on adjacent beaches: a

77

79

case study of the Herzliya marina, Israel. Applied Geography.
http://www.sciencedirect.com/science/article/pii/S0143622801000054.
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UPMI9N NXY¥IND NQ'ADN DY DNVOYN NIMOXWIVION NI'OXPTON NMYOINN XN - 2 naV

8o
Physical Change Potential Environmental Effect | Examples of Impact
The presence of User conflicts Obstacles to navigation and fishing activities, lights at
dredging equipment night
MNoise and vibration under water Disruption of fish migration, disturbance to marine
mammals
Noise and vibration above water Muisance to local community, disturbance to birds
Impacts on water guality Qil and fuel spillage
Altered air quality Exhaust emissions
Ballast water Invasive species
Sediment removal Altered benthic habitat Net loss of habitat
Mechanical removal of biota Loss of valued organisms (e.q., prey resources)
Hydraulic entrainment Loss of individuals (e.g.. sea furtles)
Disturbed cultural resources Archaeological remains
Safety Ordnance, pipelines, sulphide release
Altered topography/ Altered hydrodynamics and Erosion of intertidal flats
bathymetry sedimentation
Altered hydrology and salinity Changes to species distribution, e.g., wetland loss,
regime movement of spawning grounds
Re-suspension of Release of particulate matter Behavioural / physiological responses to increased
sediment matrix into suspended solids (e.g., physical abrasion, visual effect
water column of plume), effect on water intakes
Reduced light penetration Behavioural / physiclogical responses to increased
turbidity {e.g., loss of growth for eelgrass beds,
reduction in primary productivity for phytoplankton)
Release of nutrients Behavioural / physiclogical responses o enrichment
(e.g., algal bloom)
Release of toxic chemicals Behavioural / physiclogical responses to contaminants
(e.g., bioaccumulation of metals in fish)
Release of organic matter Behavioural / physiclogical responses to dissolved
oxygen depletion
User conflicts Agsthetics, diving, fishing
Sedimentation induced | Smothering of biota, altered Impact on fish spawning grounds, shellfish beds,
by dredged material benthic habitat submerged aquatic vegetation
placement
Morphological change Change to geometry of system
Rock blasting Shock waves Physiclogical response

1NN S NnM2mpan by mo'py mysein
a2 i i
21NN 2¥ 21190 X2 U2 TON NIDX 1Y

QN2 NMNXEA MDD HNNN MMXEM N DY AR N A™Mon 21N0
529272 52 NPNAN VIATON 2D NX PN 9O NX NN

DINPN NRAYY T DY MNTANN N9 N1'NAN NI'MYT M2 0N 0"51N 0'OIN
NOXN DMMAN DO DY MYPRIVIXD A2 DT NMIXAN N0 0920 DMK
ST D22 1X NDT2 NIXAN IX D'0aN0 NMNIXY 2D .0y 091N 0190 0NN
NMO N71D Dy N NN V19w Dy N 2NN 00910 0D'OINN (0R AN

PIANC (2008). Report nr. 100: Dredging management practices for the Environment /A structured
selection approach. Brussels, Belgium.

Brown & Mclachlan. (2002). Sandy shore ecosystems and the threats facing them: Some
predictions for the year 2025. Environmental Conservation 29(01): 62-77.
doi:10.1017/S037689290200005X.

http://www.journals.cambridge.org/abstract S037689290200005X.
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86qrNa Nnivn
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McLachlan. (1996). Physical factors in benthic ecology: Effects of changing sand particle size on

beach fauna. Marine Ecology Progress Series 131: 205-217. doi:10.3354/meps131205.
http://www.int-res.com/abstracts/meps/v131/p205-217/.
21NN MO 2/1/3/13 XN N2'aoN Yy NYoswn ponh NyT nin L(2013) .Tpra 1aa A Tn ¥
19782 WRUDNQNINIAN 10NN 49NN HNRa
Johnson. (1982). The effects of dredging on offshore benthic macrofauna south of the Inletat Fort
Pierce, Florida. Master’s Thesis Florida Institute of Technology, June 1982
U.S. Department of the Interior/U.S. Fish and Wildlife Service. (2000). Draft fish and wildlife 8¢
coordination act report. Brunswick County Beaches Project. Ecological Services Raleigh Field Office,
Raleigh, North Carolina. 175 pp.
Murawski. (1969). A study of submerged dredge holes in New Jersey estuaries with respect to their
fitness as finfish habitat. Miscellaneous Report No. 2M. Division of Fish and Game, New Jersey
Department of Conservation and Economic Development.
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Finkl & Walker. (2004). Beach nourishment. In The Encyclopedia of Coastal Science, edited by 8

Schwartz, 37-54. Dordrecht: Kluwer Academic.

Chandrasekara & Frid. (1998). A laboratory assessment of the survival and vertical movement of &
two epibenthic gastropod species, Hydrobia Ulvae (Pennant) and Littorina Littorea (Linnaeus), after
burial in sediment. Journal of Experimental Marine Biology and Ecology 221(2): 191-207.
http://www.sciencedirect.com/science/article/pii/S0022098197001238.
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Galili, Weinstein-Evron & Ronen. (1988). Holocene sea-level changes based on submerged *°

archaeological sites off the northern Carmel coast in Israel. Quaternary Research, 291), 36—42.
doi:10.1016/0033-5894(88)90069-5

Pedersen. (1972). The Vikings and the Hanseatic merchants: 900-1450. In G. Bass (ed.), A History °!
of Seafaring Based on Underwater Archaeology, Walker and Company, New York, pp. 226-252.
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[ICES] International Council for the Exploration of the Sea. (2003). Report of the ICES working %
group on the effects of extraction of marine sediments on fisheries. (No. WGEXT). Copenhagen
(Denmark).

O’Mahony, Sutton, McMahon, Cinneide & Nixon. (2008). Issues and recommendations for the
development and regulation of marine aggregate extraction in the Irish Sea (No. 32). Marine
Institute.
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Description of Physical
Setting

Information Required for
Physical Impact Assessment

Description of Biological
Setting

Information Required for
Biological Impact
Assessment

Description of Proposed
Aggregate Dredging Activity

Bathymetry and topography
Distance from nearest coastline
Geological history of deposit
Source and type of material

Sediment
distribution

particle size

Extent and volume of the deposit

Stability and/or natural mobality
of the deposit

Thickness of the deposit and
evenness over the proposed
extraction area

Narture of underlying deposit and
any overburden

Local hydrography including
tidal  and
movements

residual  water

Wind and wave characteristics

Average number of storm days
per year

Estimate of bed load sediment
transport

Existence of  contamunated
sediments and thewr chemical
characteristics

Namral background suspended
sediment load under both tidal
currents and wave action

eImplications of extraction for
coastal and offshore processes.
including possible effects on
beach draw down. changes to
sediment supply and transport
pathways, changes to wave and
tidal climate

*Changes to the seabed
topography and sediment type

eExposure of different substrates

eChanges to the behaviour of
bedforms within the extraction
and adjacent areas

ePotential risk of release of
contaminants by aggregate
dredging. and exposure of
potentially toxic natural
substances

eTransport and settlement of fine

sediment  disturbed by  the
aggregate dredging equipment on
the seabed, and from hopper
overflow or on-board processing
and its impact on normal and
maximum suspended load

eEffects on water quality mainly
through increases in the amount
of fine material in suspension

eImplications for local water
circulation resulting from
removal or creation of
topographic  features on  the
seabed

*Time scale for potential physical
“recovery  of the seabed

Flora and fauna within the area
likely to be affected by aggregate
dredging (e.g. pelagic and benthic
community structure), taking into
account temporal and spatial
variability

Information on the fishery and
shellfishery resources mcluding
spawning areas, with particular
regard to benthic spawning fish,
nursery  areas, oOver-wintering
grounds for ovigerous
crustaceans, and known routes of
migration

Trophic relationships (eg.
between the benthos and
demersal fish populations by
stomach content investigations)

Presence of any areas of special
scientific or biological interest in
or adjacent to the proposed
extraction area, such as sites
designated under local. national
or international regulations

* Changes to  the

e Effects on the

benthic
community structure, and to any
ecologically sensitive species or
habitats that may be particularly
vulnerable to extraction
operations

* Effects of aggregate dredging

on pelagic biota

fishery and
shellfishery resources including
spawning areas, with particular
regard to benthic spawning fish,
nursery areas. over-wintering
grounds for ovigerous
crustaceans, and known routes
of migration

* Effects on trophic relationships

(e.g. between the benthos and

demersal fish populations)
o Effects on sites designated
under local. mnational or

mnternational regulations

* Predicted rate and mode of

recolonisation, taking  into
account  initial  community
structure.  natural  temporal

changes. local hydrodynamics,
and any predicted change of
sediment type

* Effects on marnne flora and

fauna mcluding seabirds and
mammals

* Total volume to be extracted

*Proposed maxmum annual extraction
rates and dredging intensity

eExpected lifetime of the resource and
proposed duration of aggregate dredging

® Aggregate dredging equipment to be used

eSpatial design and configuration of
aggregate dredging (1e. the maximum
depth of deposit removal, the shape and
area of resulting depression)

® Substrate composition on cessation of
aggregate dredging

» Proposals to phase (zone) operations

® Whether on-board screening (ie..
rejection of fine or coarse fractions) waill

be carried out
e Number of dredgers operating at a time

®Routes to be taken by aggregate dredgers
to and from the proposed extraction area

o Time required for aggregate dredgers to
complete loading

eNumber of days per vear on which
aggregate dredgmng will occur

® Whether aggregate dredging will be
restricted to particular times of the year
or parts of the tidal cycle

®Direction of aggregate dredging (e.g.
with or across tide)
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Assessment of Interaction with other
Legitimate Uses of the Sea

Measures to Mitigate Effects of
Marine Aggregate Extraction

Authorisation Conditions

MINIMUM Requirements
for Monitoring Compliance
with Authorisation

Scope of Monitoring
Programme

Commercial fisheries

Shipping and navigation lanes

Military exclusion zones

Offshore o1l and gas activities

Engineering uses of the seabed (e.g. adjacent
extraction activities, undersea cables and
pipelines including associated safety and

exclusion zones)

Areas designated for the disposal of dredged
or other materials

Location in relation to existing or proposed
aggregate extraction areas

Location of wrecks and war-graves in the area
and general vicinity

Wind farms

Areas of hentage, nature conservation,
archaeological and geological importance

Recreational uses

General planning policies for the area
(international. national. and local)

Auny other legitimate use of the sea

eSelection of aggregate dredging
equipment and timing of aggregate
dredging operations to limit impact
upon the biota (such as birds. benthic
communities, any particularly sensitive
species and habitats, and fish resources)

eModification of the depth and design of
aggregate dredging operations to limit
changes to  hydrodynamics and
sediment transport and to minimise the
effects on fishing

e Spatial and temporal zoning of the area
to be authorised for extraction or
scheduling  exfraction to  protect
sensitive fisheries or to respect access to
traditional fisheries

ePreventing on-board screening or
minimising material passing through
spillways when outside the dredging
area to reduce the spread of the
sediment plume

e Agreeing exclusion areas to provide
refuges for important habitats or
species, or other sensitive areas

Authorisation (in the form of a permit.
licence or other regulatory approval) 1s
an important tool for managing marine
aggregate extraction and will contam
the terms and conditions under which
aggregate extraction will take place,
and will provide a framework for
assessing and ensuring compliance.

Authorisation conditions should be
drafted in plan and unambiguous
language and will be designed to
ensure that:

® The material is only extracted from
within the selected extraction site

®* Any mitigation requirements are
complied with

* Any moniforing requirements are
fulfilled and the results reported to
the regulatory authority.

* An automatic record of the date.
time and position of all
aggregate dredging activity

® Position to be recorded to within
a munmmum of 100 metres m
latitude and longitude or other

agreed coordinates using a
satellite-based navigation
system

¢ There should be an approprnate
level of security

e Frequency of recording of
position should be appropriate
to the status of the vessel, 1e.
less frequent records when the
vessel is in harbour or in transit
to the aggregate dredging area
e.g. every 30 minutes, and more
frequently hen dredgmg. e.g.
every 30 seconds

What are the environmental
concerns that the monitoring
programme seeks to address?

What measurements are
necessary to  identify  the
significance of a particular

effect?

What are the most appropriate
locations at which to take
samples or observations for
assessment?

How many measurements are
required to produce a
statistically sound programme?

What 15 the  appropnate
frequency and duration of
monitoring?
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Figure 5-3: Conceptual Model of Physical Changes and Ecological Effects from Dredging-
Related Activities
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