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National Fisherman has been covering the first lsabys being taken by offshore energy producershaeidal-
lies/supporters in government and the environmendistry to turn our offshore waters into obstamarses made up of
wind turbines that, in their first stage of devetamt, will rival the Eifel Tower in height, with d&fles that sweep almost
half a million square feet of air per revolutiordamith blade tip velocities of up to 200 miles pewur (see Kirk Moore’s
Fisheries science needs to catch up with offshorenal power at https://tinyurl.com/ybvw6xwy. Whether they are
mounted on massive “foundations” on the sea flodloated in place and moored to the bottom, theirstruction and
their operation is going to have more of an immacour continental shelf — and on our fisherieBantmost of us could
imagine just a few years ago.

From Moore’s articléconstruction could begin on East Coast offshoradvwenergy projects in the next couple of
years, but the state of science to monitor theiirenmental effects is lagging badly, experts sithe annual
American Fisheries Society meeting. ‘We're talldabgut building projects in a few years...yet we laduilt,
on-the-ground monitoring program,’ said Andrew Lipsa planning officer who leads research intoloffe

wind energy with the NMFS Northeast Fisheries Sadbenter”

According to Governor Phil Murphy, New Jersey isnooitted“to quickly generate 1,100 megawatts annually détodre
wind energy, and 3,500 megawatts of generatiombyéar 2030 — enough to power 1.5 million homekhirty-five
hundred megawatts would make us, | think, the nure aspirational wind field in the world,” Murptsaid. Scale,
reliability and predictability will make it possiblto attract manufacturing, the governor said. Eawviment New Jersey
Director Doug O’Malley said New York and Massaclitsskave goals of 2,400 and 1,600 megawatts, réispbc” (M.
Post,Murphy restarts big offshore wind plan for New Jersy, Atlantic City Press, 01/31/'18,
https://tinyurl.com/yb9ubgl9 That's 7,500 megawatts of wind-generating capaefive hundred 15 megawatt wind
turbines — plus hundreds of miles of transmissales (and their attendant electromagnetic figitim)ned for the rich
fishing grounds of the mid-Atlantic and southerniNengland. The assumption is that these so-callad farms will be
mostly compatible with fishing operations.

But, borrowing from the legendary broadcaster Prarley, what's the rest of the story?

As us terrestrial dwellers are well aware, makilegteicity is only part of the saga that ends upghwlipping a switch and
having a light bulb or air conditioner turn on. Tiest of it is transmission towers, transformentstations, hundreds of
thousands of miles of transmission cables and eepgnsive rights of way — all there to get eleitirifrom a generating

station to your desk lamp or air conditioner insgable — and consumer-friendly - form.

What about the electromagnetic fields that will begenerated

As defined by Merriam-Webster, an electromagnégicl {EMF) is“a field (as around a working computer or a trans-
mitting high-voltage power line) that is made ums$ociated electric and magnetic components,résatlits from the
motion of an electric charge, and that possessdsfiaite amount of electromagnetic energy.”

Very little research has been done on the effddivii-s on people or on other terrestrial organisang, — as in the case
of EMFs generated by cell phones — that reseaten gfelds conflicting and/or confusing results.



On land the EMFs from electrical transmission lines controlled by shielding, burial or distancer(@e high capacity
transmission lines are placed under the groungban the air and are heavily shielded). Our terigshabitats being fair-
ly stable, this usually suffices for minimizing EM#Xposure to terrestrial critters — includidgmo sapiens

But what of the marine organisms that regularlynatig through inshore and/or offshore waters asjle® or adults?

When, thanks to government encouragement (and gonstt subsidies?) our EEZ is going to be cluttevitd a multi-
tude of multi-megawatt wind, wave (ske#ps://tinyurl.com/ybznvybpyor tidal (seehttps://tinyurl.com/y9pmhz)j pow-
ered behemoths, those megawatts are going to bayet to shore. That's supposed to be via trangmnigimes buried in
the bottom.

The transmission lines from the individual offshai@d turbines, and the higher capacity lines caoting to the onshore
electric grids, will be in the much more inhospieaand unpredictable offshore environment. Themgent and the
maintenance required to keep them operationallfaniéd in the bottom sediments) will have to be more robust.

One doesn't need an advanced degree in meteorotqgyysical oceanography to predict that tropitadras, nor'easters
or other examples of extreme weather or day toggajogic or biological processes could expose tecied transmis-
sion cables. This would in part or in whole neghteeffects of burial, exposing marine organismsttonger EMFs.

Following are excerpts from three recent publigaidealing with the impacts of EMFs on marine oigyas. Note that
the federal BOEM (Bureau of Ocean Energy Managemepbrt seems to take the possible effects of EMFmarine
organisms much less “seriously” than the other B@EM is the agency that has the largest roletingsand permitting
energy (and related) projects in U.S. waters. TOEB website ittps://www.boem.gov/About-BOENIstatesThe
Mission of the Bureau of Ocean Energy Managememtisanage development of U.S. Outer Continentalf 8hergy
and mineral resources in an environmentally andheooically responsible way.”

In recent research(researcher Kevinycott and his colleagues at the St. Abbs Mariagdst on the
Scottish coast obtained dozens of crabs from lislaérmen and exposed them to electromagneticsfielthe
lab. The fields didn’t directly harm the animald$yysiological responses such as respiration rateaiewd nor-
mal, for instance. However, the fields had a didteffect on the crabs’ behavior.

Upon being exposed to electromagnetic fields, tabscstopped what they were doing and were attdacte
to the plastic containers housing the equipment geaerated the electromagnetic field, replicativigat a power
cable would do in the ocean. This distracting eéftecurred roughly 70 percent of the time, while thabs most-
ly ignored similar containers without electromagnédtelds.

R. Skibba Brown crabs are attracted to undersea power cabse 7/30/18, Hakai Magazine,
https://tinyurl.com/y77eys9&eferring to a paper in a recent Marine PolluBrletin (Scott, Harsanyi &
Lyndon; Understanding the effects of electromagnetic fieldmissions from Marine Renewable Energy De-
vices — MREDs - on the commercially important editg crab, Cancer pagurusJune 2018; pgs 580-88).

Varying reactions were observed at an embryo deveémt, depending on species. Research has shown
that B-fields delay embryonic development in sehins and fish, while several studies have foundfieMs al-
ter the development of cells; influence circulatigas exchange, and development of embryos; aedaienta-
tion.

Some aquatic species, including spiny lobster agddrhead turtle, utilize the Earth’s geomagneat{f
for navigation and positioning. In addition, berttlsipecies such as skates, rays, and dogfish usteogéxeption
as their principal sense for locating food.

For B-fields, certain teleost fish species, inchglsalmonids and eels, are understood to use thin'Ea
B-field to provide orientation during migration$.they perceive a different B-field to the Eartfiedd, there is
potential for them to become disorientated. Howesgperimental evidence is inconclusive regardihgtier or



not migrating salmon are affected by anthropog@aiield levels similar in strength to the Earth’'samagnetic
field.

There is a significant lack of research into thégmtial impacts of EMF to sea turtles and marinenma
mals. Sea turtles do not appear to be as sensdi#MF as marine mammals. Statistical evidence ssigghat
marine mammals are susceptible to stranding asalt®f increased levels of EMF.

(C. FisherEffects of electromagnetic fields on marine specieé literature review, 2010,
https://tinyurl.com/yaltubuB

A new report from the Bureau of Ocean Energy Manege (BOEM) addresses four questions about the
impact of submerged power cables on fish and iebeates, the principal one being whether electronedig
fields (EMF) from submerged power cables attractepulse fish or invertebrates.

During the three-year study, researchers condud&days of fish surveys, 30 days of invertebrate-st
ies and 38 days of plant studies—in February fertlarshore areas and October for the offshore ar€@wer all
habitats, they observed 4,671 individuals of a minih of 44 species of fishes. They also observeatalzof
30,523 invertebrates from at least 43 invertebisgiecies.

Findings:

1.The differences among fish and invertebrate camities associated with three different habitats—
energized and unenergized cable habitat and thoserwnities in soft seafloor habitats lacking cables

Finding: Researchers did not observe any significhffierences in the fish communities living around
energized and unenergized cables and natural highi@verall species diversity and the densitighefmost im-
portant fish species (defined as comprising attlégsercent of all fishes observed) were higheéhatcables than
at the natural habitats. This is likely due to there complex habitats afforded by the cables thamtimarily
soft substrata natural habitats. Similar to thenfmommunities, the invertebrate assemblages liamognd ener-
gized and unenergized cables and natural habitat®wimilar to one another and the variability beem these
communities was driven primarily by sea floor depth

2.Whether electro-sensitive species that are redipimmportant, such as sharks and rays, respord (b
either attraction or repulsion ) to the EMFs of @nsitu (in place) power transmission cable.

Finding: Researchers observed very few individo&lslectro-sensitive species on the energized or un
energized cables or on the natural habitats. Tleyd no compelling evidence that the EMF produgethb en-
ergized power cables in this study were eithemating or repelling fish or macro invertebrates.

3.The strength, spatial extent (distance), andakility of EMFs along both energized and unenergjize
cables.

Finding: The EMFs produced by the energized cabie® similar both over the three years of the study
and along the cables. EMF strength dissipated meddy quickly with distance from the cable and aygmhed
background levels at about one meter from the calile EMF at unenergized cables was similar to thahd at
the natural habitats.

4.The potential effectiveness of the commonly megmitigation method—burying the cable.

Finding: Given the rapidity with which the EMF pnacked by the energized cables diminishes and the
lack of response to that EMF by the fishes andriebeates in this study, cable burial would not appneces-
sary strictly for biological reasons. In this anidndar cases, cable burial at one to two meterstdyelow the
seafloor would be an adequate mitigation tool taHer decrease potential exposure to EMF.

New BOEM Report Presents Findings from Power Cabl©bservations of EMF and Marine Organisms,
Ocean news and Technolo@yctober 24, 2016ttps://tinyurl.com/y8ms9d5m

As illustrated by the above, our knowledge of @acts of EMFs on marine organisms is often coittay and gener-
ally at a fairly dismal level.



Quoting again from BOEM, this time from the ExeeatSummary of the Bureau'’s final report Bffiects Of EMFs

From Undersea Power Cables On Elasmobranchs And O¢h Marine SpeciesBOEMRE 2011-09Anthropogenic
electromagnetic fields (EMFs) have been introduoga the marine environment around the world ararfra wide vari-
ety of sources for well over a century. Despits,tliitle is known about potential ecological imggafrom EMFs. For
decades, power transmission cables have beenlet@tross bays and river mouths, and connectirag-slore islands
to the mainland, with little consideration of pdssieffects to marine species from EMFs. At a tifrgreater environ-
mental awareness, the US now faces the possibildaynew source of EMFs over a much greater exiktite seabed
from offshore renewable energy facilities in cohstaters. This literature review synthesizes infation on the types of
power cables and models the expected EMFs froneseptative cables. Available information on electnod magneto-
sensitivity of marine organisms, including elasnastwmhs (sharks and rays) and other fish speciesimaanammals, sea
turtles, and invertebrates is summarized and usesbhjunction with the power cable modeling restdtevaluate the
level of confidence the existing state of knowlgaggides for impact assessment. Gaps in our krdge@f power cable
characteristics and the biology needed to undextamd predict impacts are summarized and form teésof recom-
mendations for future research priorities. Potehtrdtigation opportunities are described with adission of their po-
tential secondary impacts as well as suggestedadstfor monitoring mitigation effectiveness. Figabecause interest
in offshore renewable energy has increased throughl® coastal waters, there is a concern that oigras could be
exposed to multiple seabed power cables. Cumuleffeets of this exposure are discussed
(https:/ftinyurl.com/y7f6d84m

The following chart, from this BOEM report, showethumber of groups of marine and aquatic aninhalsvtere found
to have been mentioned in EMF sensitivity in 201fhie scientific literature.

3.2MAGNETOSENSITIVE AND ELECTROSENSITIVE MARINE SPECIES A total of 441 referencesin the
database cover biological topicsincluding magnetosensitive and el ectrosensitive marine species, and ecological
effects of EMFsfrom undersea power cables.

Table 3.2-2

Number of references selected for each group of marine organisms by subject and reference type.
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' Although the sum across reference types equals total references, the sum across subjects may
exceed the total since some references cover multiple categories

Soin 2011 we knew at least something about treetsfiof EMFs on 441 species of marine and aquedanisms. The
Ocean Biographic Information System(OBIS)“a web-based access point to information aboutdtstribution and
abundance of living species in the oceanfrently lists 20,355 speciesw.iobis.org). Many of these species have
more than one distinct life stage, many inhabiiedént niches during different stages and manyrageatory during at
least one of those stages. So we have somewhatidéa of the effects of EMFs on perhaps 1% of kmavarine spe-
cies/life stages.



In 2016 in the above referenchgw BOEM Report Presents Findings from Power Cabl®bservations of EMF and
Marine Organisms BOEM generalized from observations in a three-gtady compromised ¢88 days of fish surveys,
30 days of invertebrate studies and 38 days oft@amies—in February for the nearshore areas amtb®er for the off-
shore areas,’in which “671 individuals of a minimum of 44 species of 85lamd “30,523 invertebrates from at least 43
invertebrate species.”

From this the federal agency that has responsibiitmanage development of U.S. Outer ContinentalfSmergy and
mineral resources in an environmentally and ecomaityi responsible wayfound that‘given the rapidity with which
the EMF produced by the energized cables diminiaheghe lack of response to that EMF by the figtrekinverte-
brates in this study, cable burial would not appaacessary strictly for biological reasons. In thisd similar cases, ca-
ble burial at one to two meters depth below thdleeawould be an adequate mitigation tool to futldecrease poten-
tial exposure to EMF.”

When the potential environmental damage that caddlt, the scope of the research that was dogegport of this —
and several other — findings by BOEM, it's easgame to the conclusion that the agency takes @sa@uic responsibil-
ity somewhat more seriously than its environmerggponsibility.

And we shouldn’t forget windfarm generated sedimenplumes

Some of you will remember back several years wimrfighing activist extrordinaire Daniel Paulytae University of
British Columbia used a satellite picture of seditrumes created by Chinese shrimp boat trawfarétser proof that
commercial fishing was leading to the ruinatiorttef world’s oceans (sé&e you getting the idea that if you're a
fisherman Daniel Pauly isn't on your side?athttp://www.fishnet-usa.com/Are_you_getting_the_iged .

Below is a satellite photo of the sediment plunresied down-current of wind turbines in operatibtha mouth of the
Thames River off of the UK coadit{ps://tinyurl.com/y7926gfk The sediment plumes that are caused by eattesét
100 or so wind turbines stretch for several kiloengt

— Sediment plume

— Boat wake

As the photo indicates, a lot of sediment is gdobe suspended and dispersed by a large wind fdtrseems that Dr.
Pauly and the other foundation-funded crepe hanbergever, differentiate between trawl-generatedivsimd turbine-
generated turbidity when it comes to negativelyaeting marine critters. Go figure!

I’'m sure that anyone who is reading this is famiigth the Precautionary Principle, that supposesfutable benchmark

of modern conservation science that holds ‘Nvaen an activity raises threats of harm to humasalth or the environ-
ment, precautionary measures should be taken égemie cause and effect relationships are not édtablished scien-
tifically” (Wingspread Statement on the Precautionary Ryiaclan. 199&ttp://sehn.org/wingspread-conference-on-the-
precautionary-principlg/ Our colleagues in the environmental industrgsthfolks who are willing to claim this principle
when it comes to preventing fishermen from catcliisig or whatever else it is that helps their “@omimental crisis”




campaign of the week, should be one tenth as zeélead that “precautionary”) when it comes to cleegling for ocean
energy.

The remainder of the above “Wingspread” statenmfi ithis context the proponent of an activity, rattthan the pub-
lic, should bear the burden of proof. The procdsapplying the precautionary principle must be ogeformed and
democratic and must include potentially affectedipa. It must also involve an examination of thiérange of alterna-
tives, including no action.Tt seems the burden of proof for negative impatisindfarms and related developments can
be met by the potential developers “determiningit those impacts are either non-existent or ndgégi

With the threatened proliferation of “clean enerfjygm the oceans (see Manhattan Institute’s Rdimte’s opinion
pieceAll-renewable energy in California? Sorry, land-usecalculations say it's not going to happeifrom the August
22 Los Angeles Times attps://tinyurl.com/yb5j6urP— which includes tidal and wave power as welt, toaanention Mi-
crosoft's submerged server farms — keep in mintttieacoming profusion of undersea transmissiotesatight be bar-
riers to the natural migrations of critters at tifeestage or another that the fishing industryetegs on. It could be way
more than chopped up albatrosses and increaseatktting” zones, though they'll certainly be a pafrit.

And as a final (at least for now) note, Some rdaeal fishing groups and spokespeople with a pooced anti-
commercial bias are now hyping offshore wind tueSimas the best thing that's happened since delegdchim because
of their fish attracting abilities. The jury islstiut on this issue but there is a school of thaubat holds that any struc-
tures placed on the “barren” sea floor — be theglaa weaponry, construction rubble, decommissioressels, oil rigs
or wind turbine supports — attract fish from thersunding open bottom, bottom over which nettingusrently allowed.
How's that for reallocation?



