
Meagan J. Cummings 
Marine EnvirolU11ental & Safety Coordinator 
D partm nl uf Marine Operations 
Lamont-Duhert . Earth Observatory 
P.O. Box 1000 
Palisades, New York, 1 964-8000 

Dear Ms. Cwmnings: 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIO NAL MAI"1INE FISHERIES SER VICE 
S ilver S p ring , M O 20910 

JUN 1 3 2012 

Endoscd is anlncidental Harassment AulhoriLation (IHA) issued to the Lamont-Doherty 
Earll Oust: 'alory, under lhe authorit) vr s~d.ion 101(a)(5)(0) of the Marine Mauunal 
rrultdion Act (16 U.S.c. 1361 el seq.), to 11' rass small numbers of marine J lalnilluls, by 
L vel B harassment, incidental t the RN Marclls G. Langselh's marine geophysical 
survey in the norlheasternPacific Ocean during Junt: Lo July, 2012 . 

You a 'e required to comply whh the conditions contained in the fHA which hav also 
been included as Terrlls and Conditions for incidental take of em lange red species in the 
Biological Opinion. In addition, you must submit a repo to the National Marine 
f isheries Service' 5 (N1'vlfS) Of.fice uf ProteCleJ R~sour~c.:: V\< ilhill 90 da) S oflhl;; 
completion of the cruise. l"he IH requires monitoring of marine mammals by qualified 
individuals befoTe, during, and aile' clsm ic activitie, and reporting of marine mamn1ctl 
observations, including species, numbers, and behaviural modJJcalions p,1tenLially 
resulting from this acti ity, 

If you ha\ e any qllcstio - concerning the IHA or its r lluir 'nh.:nts, please contact lloward 
GolJ~tein Jeannine Cody, or lolie HaITi· n, Office of Protected Resourc s, NMFS, <:it 
J 0 l--l27 -840 1. 

Enclosures 

* Printed on Recycled Paper 

Sincerely. 

~ 
Helen M . Golde 
Acting Director 
Office of .Protected Resow-ces 



UNITED STATES DEPARTMENT OF COMMERC 
National Ooeanlc and Atmospheric Admlnlatratlon 
N AT IONAL MARINE F IS H ER IES SERVICE 
S ilve r S pring, M O 209 1 0 

Incidental Harassm nt A Lthorization 

We hereby authorize Lamont-Doh rty Earlh Obs rvalory (L-DEO), P.O. Bo· 1000, Palis des, 
New York. 10964-8000. under section 1. 0 1 (a)( -)(D) of the Marine Mammal Protect ion ACl 

(MMPA) (16 u . . C. 1371 (a)(5)(D»), t haras 'mall numb r ofmatine mammals incidental to ' 
marin~ geophy i at (seismic) sur y conducted by the RN lvIarcus G. Langseth (Langseth) in 
lhe northeastern Pacifi Ocean, JW1e to July, 2012: 

1. This Authorization is valid fr m Jlme 13 tnrough July 25. 2012. 

2. This Authorization is valid only for the LUllgseth's specifi ed activiti s assucinted with seismic 
surve operations as sp ciJi d in th Observatory's lncid ntal Harassment Au lburizaljon 
application and the National 'cieoce Foundation's (NSF) associated Environmental Assessment 
in the 1'o110wing specified geographic areas : 

(i) An area bounded by appro. imalely 43 to 4 ) degrees (0) North h approximately 
124 to l30° West. 

3. Species AuthoriLcd a.tlLl Level of Takes 

(a) This authorization l im its the incidental taking of mmine mammals, by Level B 
harassment ollly~ to the following species in the waters of the l1lHthcastern Pacific Oct:an: 

(i) Mvsticetes - see Table 1 (attached) l'or aulhOlized species and take numbers. 

(ii) Odonlocetes - see Tabl 1 (attach~d) for authorized spe -ie ' and take numbers. 

(iii) Pinni peds - see Table 1 (attached) for authonzed species and lake numbers. 

(iii) During the eismic a ti iti~s. if th Holder of tIlis AUlhorization cnCOLU11er 
any marine mammal species under NtvlFS jurisdict ion during seismic aCli-l,lllic-s 
that are not listed in Table 1 (attached) for authorized laking tind are likely to b" 
expos d to sound pre sure I - eIs (SPLs) greater 11 at1 or equall 160 dB re 1 ~LPa 
(rros). then the Holder of this AUlhorizali 11 mLlst alter speed or courSe, pm.ver­
down, or shut-down the au'uuns to a\ 'oid take . 

(b") T1ti~ , ulLorizaGon pr hibil<; the taking by injury (Lt;vd A hara-;sment), selioliS 
injury, or death of any of the species listed in Cooclition 3(a) above or the laking of any 
kind ol' any other species of marine mammal Ums, it may resu It in the modilication, 
, uspension or revocation of thi s Authorization. 

* Prin ted on Recyc led Paper 



4. Thi Authorization limits the methods authOlized for taking by Level B haras ment to the 
following acoustic SOlU"ces w itho ut an amendment to lhis Authorization: 

(i) A 36 Bolt airgun array with a total capacity of 6,600 in3 (or smaller); 

(ii) A mul ti-beam hosound r: 

(iii) A sub-bottom pro fi ler: and 

(iv) An acoustic reI ase transponder used t c JUmunicate with ocean boltom 
s ismom krs (OBS). 

). The taking of any mari[]e manun al in a manner prohibite under this Authorization m ust be 
reported immediat ly to the Office of Prot cted Res urces, National Marine Fisheries Service 
(NMFS), at 301-427-8-1-01. 

6. Mitigation and MorutoTIno Requirements 

The Holder of this Authorization is required to implement the following mitigation and 
monitoring requirements hen conducting lh s ecified activiti to a hie e the least 
practicable impact on affected marin mammal species or stocks: 

(a) U liliz lwo, NMfS-qualili d, ve sel-bas cl Prote ted Sp ci Visual Obser e 
(PSY s) (except during meal times and restroom br aks, when at least one PSVO shall 
be n \ atch) to visually wat h for and monitor marine mammal ' near the seismic SOUTce 

ves' 1 during dayt..im airgun op rations (from nautical twilight-dav,,-n to nauticallwilight­
dusk) and before and during strut-ups of airguns day or night. The Langseth's vessel 
crew shall also a . i 1 in detecti ng marin mammal ', ~·h n practicabl . PSVOs shall have 
aCCeSS to reticle bino ulars (7 •. 50 Fujinon), big-ey binoculars (::!5 x 150). laser range­
tindillg binoculars, and thermal imaging can eras. PSVO shifts sha11 .last 11 I nger than 4 
hours at a time. PSVO shall al 0 make ob ervalion, dllli ng daytime periods when the 
seismic stem is not operating for comparison of animal abtmdanc and behavior, when 
feasible. 

(b) PSVOs shall conduct monitoring while the airgun ana" and strca cr(s) arc being 
d p loyd or recovered from the waler. 

(C) R c ml the following infoITnati n when a marine n anunaJ i sighted : 
(i) pecies: group siz , ag Isize/sex cale~:,orie (if dctcm1inablc), behavior wh n 
first sighted and after initial ighting heading (if consistent), bearing and distance 
from s i mic ve s L sigh ling cue, apparent r a .tion to tI e airgw1s or ve. sel (e.g .. 
none, avoidance, approa h paralleling, etc ., and including re ponses to ramp-up). 
and beha ioral pace· and 
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(ii) Time, location, heading, speed, activity of the vessel (including number of 
airguns operating and whether in state of ramp-up or power-down), Beaufort sea 
state and wind force, visibili ty, and sun glare; and 

(iii) The data listed tmder Condition 6(c)(ii) shan also be recorded at the start and 
end of each obser ation watch and during a watch wh never there is a change in 
one or more of the variables. 

(d) Utilize the passive acoustic monitoring (PAM) system, to the maximum extent 
practicable. to detect and allow some localization of marine mammals around the 
Langseth during all airgw1 operati ns::md during most periods wh n airguns are n t 
operating. One NMfS-qualified Protected Species Observer (PSO) and/or expert 
bioacoustician (i .. , Prot cted Species Acoustic Observer fPSAO]) shall monitor the 
P AM at all times in hifts no longer than 6 hours. An xp rt bioacoustician hall design 
and s t up the PAM system amI be prest;nlto operate or over c · P \M, and available 
when technical issues occur during the survey. 

(e) Do and record the following hen an animal is detectc:d by the PAM: 

(i) Notify th on-duty PSVO(s) imm diately of the presence of a vocalizing 
marine mammal so a power-down r hut-down can be initiated, if required: 

(ii) Enter the informat ion reg,ardil g the c, lization into a database. The data to 
be entered include an ncollstic encounter identification number, whether it was 
linked w ith a visual sighting, date, time when 1irst and last heard and whenever 
any addi iona} infonnation vva~ recorded, position and water dc;pth when first 
det cted, bearing if determinable, p ci s or pecie. group (e.g., unidentified 
dolphin, sperm whc le). t pes and nature of sounds heard (c.g., clicks, contjnuolls, 
sporadic, whist! $, cr aks. bur, t pulses, str ngth of signal. etc.), and any other 
notable infom1ation. The acou ·tic detection Crul alsu b recorded for further 
analys.is. 

(f) Vi ualJy observ the entire extent 0[' the exclusion zon (EZ) (180 dB re 1 ~lPa lrms] 
fI r ceta eans and 190 dB re 1 ~lPa [rm.s] fur pinnipeds: see Table 2 [attached] for 
distances) USll1g NMFS-qualified PSVOs, for at least 30 minutes prior to starting the 
airgun array (da

J 
or night). If the PSVO finds a m arine mammal within the EZ, L-DEO 

must deJay the seismic survey until the marine mammal(s) as left the area. lIthe PSVO 
ees a mal1ne mammal that surfaces, then dives bel w the urface, the P VO shalJ wait 

30 minutes. If the PSVO ees no marine mammals during that tim, the · should assume 
that the animal has moved beyond the EZ. Iffor any reason the entire radius cannot be 
seen lor the entire 30 minut s (i.e .. rough seas. fog, darkness), or if marule mrunl1lals are 
near, approaching, or in the EZ, the airguns may not be ramped-up . If one airgun is 
already running al a source Ie el of at least 180 dB re 1 p.Pa (m1s), L-DEO may slarlthe 
second airgun without ob ·erving the entire EZ for 30 mimlt s prior, provided no marine 
mammal ' are knoW] to be near the EZ (in accordance with Conditi n 6[h] blow). 
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(g) Establish a 180 dB re 1 !!Pa (rms) and 190 dB re I p Pa (TIn ) EZ for marine mammal 
before the 4-. tring airgLU1 an-ay (6,600 in3

) is in operation; and a 180 dB re 1 !1Pa (rm.) 
and 190 dB re 1 )lPa (rms) EZ before a single airgw1 (40 in3) i in operation, respe tively. 

ee Table 2 (attached) for distances and EZs. 

(h) Ramp-up procedures at the start of seismic operations or after a shut-down -
Impl m nt a "ram -up" proced Ire \' hen starling up at the beginning of seismic 
operations or an. time aft r the entire an'ay has been shut-down for more than 8 minute; " 
which means start the smallest gun first and add airguns in a equence such that the 
ource level of the an-ay sh 11 increase in steps not exceeding approximately 6 dB per 5-

minute period. During ramp-up, the PSVOs shall mo itor the 180 dB EZ for cetaceans or 
the 190 dB EZ for pinnipeds, and if marin . mammals are sighted "vithin or about to enter 
the relevant EZ, a power-dovvn, or shut-down shall be imp lemented as though t11 full 
array were operational. Therefore, initiation oframp-up procedlu'e' from a hut-down or 
at the begil nino of seismic operations requires that the PSVO be able to view the full EZ 
as d s ribed in Condition 6(1). 

(i) Alter spe d or course <.luring seismic operations if a marine mammal, based on its 
position and relative moti n. appears J ikely to enter til reJ vant EZ. [f speed or course 
alteration is not safe or practicable, or 'f after a lteration the marine mammal still appears 
likely to enter the EZ, ftui her mitigation measures, such as a power-down or shUL-do\\11, 
shal l be taken . 

U) Power-down r shut-down the airgun(s) if a marine mammal is detected within, 
approach s, or enters the rele ant EZ (a dei'ined in Table], attach d). A but-down 
m~ans all operating airgLms are shut-do'wn (i .e. tum d oil). A power-down meall~ 

reducing the number of operating airguns to il single oper~ting 40 in3 airgun. which 
red Ices the EZ to the d grce that the ani mal(s) is no 1 0n~e t' in or about t enter it. 

(k) Following a power-down, if the marine mammal approache ' th smaller designated 
EZ, the airguns mllst then be completely shut-down. Airgun activity shall not re ume 
until the PS 0 has visually ob rved the marine mammal(s) exiting the EZ and is not 
likely to retum, or has not been seen within lh EZ for 15 minutes for pecie with 'horler 
dive durations (small odontocetes and pinnj peds) or 30 n inutes for species with long ~r 

dive durations (mysticetes and large odontocetcs, includino sperm. pygmy sperm, d"varf 
spem1, killer, and baked whales). Following a shut-do \. n , t1 Langseth may resume 
ajrf,'ll n operations followin0 ramp-up procedures described in Condition(h). 
(I) Procedmes after an extend d power-down - Monitor the full 180 dB E7 for cetacean 
and the fun 190 dB EZ for pinnipeds. The Langseth may resumc full power operations 
anytime after the entire array has b en powered-down for more than 8 minutes. 
Resuming op ralions at full power aft r an extended pow r-dUWlll)[more lhan 8 minut s 
requires that the PSVOs be able to view the full EZ as desGribed in C ndition 6(f) . lfthe 
PSVO see a marine mammal within or about to enter the relevant .Zs, tht;n the Langseth 
wIll implement a cure/speed alteration or power-dO\Vl1. 

http:shut-do\.vn


(m) Marine seism ic surveys may continue into night and low-light hours it uch 
segment( ) ofihe, urvey is initiated wb n the entire relevant EZs are visible and can be 
effectively monitored. 

(n) No initiation of airgun array operations is permitted from a shut-down position at 
night or during low-light hours (such as in dense fog or heavy rain) \ hen the entire 
relevant EZ cannot be eftl ct ively monitored by the PSVO(s) on dut . 

(0) [fa North Pacific right whale (Ellbalaena j aponica) is visually sighted the airgun 
array shall b hUl-down regardless of the di tanc ofthe animal(s) to tile sound sour e. 
TIle array shall not resWl1e firing until 30 nUJJUtes ntter the 1a t do umcnted whale visual 
sioh ing. 

(p) If killer hale (Orcinus orca) ar visually sighted r detected acousticaUy, th 
airgLUls array sllall be hut-down regardl ss of the dL tance of the <.tnimal(s) to the sound 
sourc . The nay sball Dot r sume ruing lmtil 30 minute, after the last docwnented 
whale visual sighting or acoustic detection. 

(q) To the maxlmtU11 extent practicable, communicate with NMFS North\ e t Regional 
Oftlce ancIJor Orca Netvvork for near reaJ -time reporting of the whereabouLs ofki1l r 
wha les. 

(r) To tll maximum extent praclicable, schedule eismic operations (j.e. , shl>oting 
airglms) during daylight h LrrS and OB' per tioos (i.e ., d ploy/retrieve) to nighttime 
hours . 

(s) To the maximum extent pracbcable, plan Lo conduct seismic surveys (especially when 
near land) from tt e coa t (insh re) and proceed towards the sea (offshore) in order to 
avoid trapping marine mammal s j[ shallow w tel'. 

7. R porting Reguirem nts 

The Holder of this Authorization is required to: 

(a) Subm.it ~ draft report on all nctiviti s and monitoring results to the Office of Protected 
Resources, NMFS. within 90 days oftlle completion l>fthe Langselh ' three cruises. 
This report must contain and summarize the fol lowing information: 

(i) Dat s, times, locations, beading, speed, weather, sea conditions (including 
Beaufort s a state and ;vind force), and ass eiated activities dllling nil seismic 
op rations and marine 1 Ul.l1llllal sighliJ1gs; 

(ii) Species, number, location, distance from the vessel, an 1 behavior of <my 
marine mammals, as well as associat d eismic aetivjty (number of power-downs 
and shut-downs), observed throu hout all moni toring aClivities. 
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(iii) An estimate oCthe nLlmber (by species) of marine mm1mlals that: (A) are 
known to have been exposed to the seismic activity (based on visual observation) 
at received level greater tl an or eqlJaI to 160 dB re 1 ~lPa (rrns) aJ.1cl/or 180 dB re 
1 ~Pa (rms) for cetaceans aJ.1d 190 dB re 1 ~Pa (ml ') for pinnipeds with a 
discussion of any sp cific behavior th se individuals exhibited; and (B) may 
ha\- b en xposed (based on reportt:d and corrected empirical values for the 36 
airgun array and modeling measurements for the single airgun) to the seismic 
activity at received level s greater than or equal to 160 dB re 1 !1Pa (rms) and/or 
180 dB rc 1 )J.Pa (mls) for cetaceans and 190 dB re 1 ~lPa (rillS) for pinnipeds with 
a discu sion ofthc nature of the probable consequences of that expo ure on the 
individlla1 that have been exposed. 

(iv) A de cription of the implementation and effectiv n ss of tile: (A) terms and 
condjtions of the Biological Opinion's Tncidental TakeStaternenl (ITS) 
(attached)· and (B) mitigati 11 measures of the Incidental Harassment 
Authorization. For th iological Opinion, the report shall confirm the 
impl mentation of each TenTI and Condition, as well as any 'on ' ervali n 
recommendations, and describe their elJectiveness, for minimizine: lhe adverse . -
effects of the action on Endangered Species Act-listed marine mammals. 

(b) Submit a final report to the Chief, Pemlits and Conservation Oi ision , Office of 
Protected ResoUl· es, NMFS, . thin 30 days after r c iving comments from NMrS 011 

the draft report. [fNMFS decides that the draft report needs no comments, th draft 
report shall be considered to be the 1inal report. 

(c) ]11 the lmanticipated event that the specified activity clearly caus~s th take of a 
mmine mammal in a manner prohibited by tilis Authorization, such as an injury (Le el A 
haras mcnt), serio LIS inj ury or l1l0rtalit (e.g .. ship-strike, gear interaction, and/or 
ent.anglement). L-DFO shall irnmediately cease the specifi.ed activiti . and immediately 
report the incident to the Chief of the P~rmits and Conservation Divisi n, Oftice of 
Protected Resources, NMFS, at 301 -427-8401 and/or by email to 
.To ie.Harris n@noaa.gov,.1 annine.Cody@,noaa.gov, and Howard.GoldsteinWl noaa.gov 
and tll Northwest Regional Stranding Coordinator at 206-526-65 50 
(Brent. . orbcrglalnoa~.gov). The report must indud the fOllowing information: 

(i) Time, date, and locati on (latitude/longitude) of the incident; the name and type 
of ess 1 inv lved; the ve sel' speed dmjng ancllead ing up to the incident; 
description of the incident; status of all sound source use in the 24 hours 
preceding the incident; water depth; environmental conclit ions (e.g., wind speed 
and tlirecliv]], Beaufort sea state, cloud cov T, and visibility)- description of 
marine Dlammal observations in the 24 hours preceding the incident; species 
identification or descdption of the animal(s) involved; lhe fate of the auimal(s); 
and photographs or video tootage of the animal it' equipment is available). 
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Activities shall not resume until NMFS is able to review the cirCLLLl1stanccs of the 
prohibited take . NMFS shall work with L-DEO 10 detenninc what is necessary to 
minimize the likelihood of further prohibited take and en ~'ure MMP A compliance. L­
D 0 may not resume their ctivities unti I notified by NMFS ria letter, email , or 
telephone. 

In the event that L-OEO discovers an injured or d ad marine mammaL and tbe lead PSO 
detem1ines that the cause ofthe injury or death is WlknOWll and the death is relatively 
recent (i .e., in less than a moderate state of decomposition as Je 'cribed in the next 
paragraph), L-D ·0 will immediately report the inc' dent to the Chief of the Pennils and 
Cons rvation Division, Offie of Protected Resources, NMFS, at 301-427-8401, and/or 
by email to Jolie.Harrison(w,noaa.J!.oY. Jeannint!.Codv(w,noaa.goY, and 
Howard.Goldst in@noaa.gov, and the NMFS Northwest Regional Office (206-526-6550) 
and/or by email to the olihwest Regional Stranding Coordinator 
(Brent.Norberg(UJ,noaa.gov). The report must include tbe sam inform tion identified in 
Condition 7(c)(i) above. Activities may continue \ hile NMFS reviews the circumstances 

fth incident. NMfS ill ork WiUl L-DEO [0 detelTuine wh ther modiJications in the 
activities are appropriate. 

In the event that L-O HO discovers an injured or d ad marine mammal, and the lead PSO 
d te1ll1ines that the injury or d ath is not associ ted with or related to the a tivities 
authurized in Condilion 2 [thi Aulh rization (e.g. , pre ' iou~ly W lU1ded animal, carcass 
wiU1 moderate to advanced decomposition, or scavenger damag ), L-DEO shall report the 
incident to the Chief of the Permits and Conservation Div i ion, Office of Protected 
Re ~ources, NMFS, at 301 --1-27-8401, and/or by email toJolieJlaJTion(@.n cla.gov. 
Jeallnine.CodVigJ,noaa.gov, and I Ioward.GolcL<;tcin(w.noaa.gov, and the NMFS Northw st 
Regional Office (206-526-6550) and/or by email to the Northwest Regional Strcmding 
Coordinator ( Brel1t.Norbcrr?(WJlOaa.gov) within 24 hours of the disco ery. L-OEO shaH 
pro ide photographs or video rootage (if avai lable) or ther docllmentati n of the 
stranded aJumal sighting t NM}:S and the Maline Mammal . tranding Network. 
Activities may continue while !VlfS reviews the circrul1stances of the incident. 

9. L DUO i required t comply with th T nn ' and Condit jon of lht; ITS onesponding to 
1\TMFS's Biological Opinion issu d to both NSF and NMFS 's Office of Protected R SOUl'ces 
( attached). 
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10. A copy of tIll ' Authorization and the ITS must be in the possession of all contractors and 
Pc Os opera ling umler the authority of this Incidental Harassment Authorization. 

Helen M. Golde 
Acti ng OiT ctor 
Ofti ce 0 f Protected Resources 

ational Marine F isheries Service 

Attachments 

JUN 1 3 2012 

Date 
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Attachment 
Table 1. Authorized Take Numbers for Each Marine Mammal Species during tbe Juan tie 
F PI t S · . S . th th t P ifie Ocean . uca ae ClSmlC urvcy m e nor cas ern ac 

Speci s Authorized Take in 
the J an de Fuca 
Plate Study Area 

Mvsticetes 
NOlih P i fi c right whale 

0 
(Eubalaena j aponica) 
Gray whale 

10 
(Eschr;chaus robus/lls) 
Humpback whale 

19 
(Megaptera nO\ aeangl iae) 
Minke whale 

11 (Balaenoplera aClitorostrata) 

Sei whale 
4 

(Balaenoptera physaLus) 
Fin -hale 

30 (B(/ laeIlOpfera boreal i .\ ) 
Blue whale 

4 
(Ba!ael1optera 11111sculzlS) 
Odontocetes 
Sp lTIl whal 24 
(Physeter macrocephalus) 
Unidentified Kogia spp. 
Pygm. perm wh' Je 
(Kogio hrev;c 'Ps) and/or 16 
Dwarf spem1 whale 
(KoJ;ia sima) 
eu i r"s beakt:d whale 

10 
(Ziphius COl iroslris) 
Baird 's beak d whale 

27 
(Berardi us hairdi i ) 
Unidentified Mesoplodon 
baked whale (iv!esop!odol7 40 
spp. ) 
Striped dolphin 

2 
(Stene l1a coeruleoalba) 
Short-beaked conU110n 
dolphin 238 
(Delphinus delphis) 
Pacific will l -sided d lphin 
(Lageno,.} )II/d iu')" 806 
oblhjuiuem) 
N orthcm right "vhale dolphin 297 
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(Lissodep_h is horealisJ.. 

Risso's dolphin 
258 

(Grampus grise liS) 

Killer whal 
0 

(Orcim~ orca) 
Harb r porpoise 

2.1 53 
(Phocoena phncoena) 

DaB ' s porpoise 
1,935 

(Phocoenoides dalli) 

Pinni...-f.J_eds 
Northern fur seal 

L931 
(CallorhiJ1us ul'sinlls) 

Califorrua sea lion (Za/ophll 
0 

cali (orn i ((11 liS) 

Steller sea 1 ion 
303 

(Ewnetol!ias / lihatlls) 
Pacific harbor seal 

995 
(Phaca vif t/fino richard;;) 

Northern elephant seal L058 
(l1t!irozl17f!:a angusl iroslr is) 

Table 2. Exclusion Zone Radii for Triggering Mitigation. 

Predicted RMS Distances ml 
Shut-d wn EZ Shut-down EZ Level-B 

Source and Tow Depth Wat [ 
for Pinniped s for Cetaceans Harassment 

Volume (m) Depth (m) 
190 dB 180 dB Z ne 

160 dB 

Shallow 
150 296 1,050 

« 100) 

Single Boll ] Iltemlediate 
18 60 578 rufoun 6 to 15 (100 to 

" 0 

40 in.) 1.000) 

Deep 
12 40 385 

( 1.000) 
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Shallow 
«1 00) ()80 2,140 20,550 

Intermediate 
4 strin 

9 
(100 to 550 1.540 12,200 

I 
-

36 airgWls 1,000) 
6,600 in3 

I D p 
( >1 .000) 400 940 3,850 

Shallow 
770 2,250 23.470 «100) 

4 string. Intem1ediale 
615 1,81 0 ]3 ,9"> 5 

36 airgun,s 12 (1 00 to 
6,600 inJ 1.000) 

Deep 
460 1 100 4,-WO (> 1,000) 

Shallow 
865 2,750 4,490 

«1 00) 

4 str ings 1 ntenncdiatc 
690 1,975 1-.650 

36 airgl l1lS 15 (1 00 to 
6,600 in3 1,000) 

Deep 

I 
520 1,200 26,350 

( > l~OOO) 

1 1 


