MHY 19 "99 11:16AM OO COSSTAL COMM

P.4-11
Mark Delaplaine
T e —— — —
From; Charles Greene [cgresn reeneridge.com)
Sent: Friday, May 07, 1999 541
To: mdelaplai stal cs,gov
Subject: Fax , USGE mirgun survey
Hells Marlk,
First, rding the first pa and the Greeneridge data from Harmen
im 1998, | think it was a nu;t:nhu o Lae "Imt-cs-quarqq.,n straight line fit :

to gll data, which yelds a fransmission loss of 2Tlog(R)." The reported

loss rales of 48 to 80 dB/decade of distance were for the shortest ranges,
<500 m, which are those of interest in the proposed USGS survey. The lower
ioss rate of 27 dB/decade comes from including the much slower loss rates
over the longer ranges (5-6 km).

The second paragraph on ATOC soundse reports a righ transmission loss rale
of 43 log(R) for water 10-80 m deep but neglects to say over what distances
they see that rate. |f again they used long ranges, those are not relevant

lo the ranges of interest (short, near the source). We have seen 10iog(R)
spreading lesses in shallow water out to distances of 1 km or 8o from

aurl;wn arrays in the Beaufort Sea, but the losses increase to about

40log(R) for long distances--the opposite effect of cur 5.8,

Channel/Platfiorm Harmeny experience This is an exampie of the site
variability mentioned by cthers

It iz ofien frue thet up-slope sound propagation, from deeper into

shallower water, will be mare mnml_lly nuated than downsiope sound
propagation. However, al Platform Harmony we saw the opposite effect over
short distances (about 75 to 400 m) of 80log(R) downsiope and 48lag(R)
upslepe. There iz no reason fo expect rulﬁrg_th‘r. that is, thal a source

in ehalow waler and 3 recelver in desp water would ses the eame
transmission lese in acoustic pressure when their positons are exchanged.

The question at the bottomn of the page may be answered by the air pressures
used in the bwo guns. |t can probably be shown that 3000 psiin a

cu.in. mirgun will reauft in & stronger sound than would 2000 psi (the

“wgual” ar pressure in Bolt PAR airguns) in 2 40 cu.in. airgun. Also, the

peak pressure. as | recall. varies the cube root of the sirgun yolume,
?Irl:}alse being egual; the cube rool of 40/35 & 1.0455, which is just about

The key to a higher spreading loss than 10 or 20log(R] is in the shallow
depth af the sirgun, Al 1 or 2 m depth and a lohg-wavelength [low
frequency) source, the surface pressure relesse effect (Lloyd mirrar) will
rasult in poor coupling fo the water and severe sound attenuation. For

Is, if the airgun frequency is concentraled around 100 Hz, its
wavelength will be 15 m, and a depth of 2 m does nat leave much room for
the principal companents of the sound, There are excellent models of this
effect and | can dig them up for you if you like

Ir short, | think 25log(R) probably is & conservative estimate of the

shori-range sound aitenualion when considering the broadband nature of the
al ufr;:'r_lu se. There are frequency effects that come inle this that | won't

go inla hare,

| hope this halps.

Regards,

Chares Gresne

Greeneridge Sciences, Inc.

Tel & Fax; BOS-867-T720

email cgreenefigreenearidge, com
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From: Charles Greene m%g-umrﬂga.m]
Sent: Monday, M ‘II:!lliﬂ’Egl;I 322 PM
To: nﬂelmhin%:ﬁutﬂl.ca.gﬂu‘
Subject: More on spreading loss rates
Hello Mark,

Following up an your fax and my hasty response, 'va [coked to see whal we
use in our own modeling of argun pulse wmdhg over shart ranges in the
Besufort Sea, and it is 10log(R) for bath 2 m and 5 m source depth. The
constant is diffecent far the baa dapths, cormesponding to the effective
scurce level being different. Also, we ane modeling for arrays of airguns,
not just 3 single airgun, although we den't explicity take into account the
afray geometry. Sorry | didn't look this up before | wrote last Fnday.

Regands,
Charles Gréins



