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Characterisation & Metrics

To characterise potential effects of sound on marine animals, regulators use:
* Sound Pressure Levels (  s) (acoustic amplitude)
* Sound Exposure Levels (  s) (acoustic energy: SPL + duration)

» SEL (single strike or shot)

» SEL_,, (cumulative)

SEL.,m can be used to predict the risk for hearing loss

Equal Energy Hypothesis:

» Sounds received at lower levels for longer durations may have similar
effects as sounds received at higher levels for shorter durations
* If the interval between pulses is long enough hearing can be recovered
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Fig. 14 — Explosion Bubble Phases and Pressure-Time History

(After Costanzo, 2010)

09/10/2020



Project No.

Project Title

Reference

Overp D ped by Shaped Exp Charges
Used to Remove Wellheads

(Heathcote, n.d.)

Blast Effects Upon the Environment from the Removal of
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Pt 38 by Eiposnes o o, 1983 Explosive Severance
Do g s o, (Salet Aot of ol 2004) Decommissionin g
Projects

Measurement of the Effect of Depth Below Mudiine of

Charge P During EROs (Poe et al, 2009)
Shock We ind i g Resulls for Daviil

Calculating Marine Protecied Species Impact Zones During 2003) ewski & Fenton,
Explosive Removal of Offshore Structures

Structure-Removal Operations on the Guif of Mexico Quter ,wmswgma? the "'lem'i'"'
Continental Shelf ; ageme
Service, 2005)

Pressure Wave and Acoustic Properties Generated by the i
gg_um:m 2016.019 EXPosive Remava of Ofshore Srucures i the Gut of (Barkai! etal., 2016)
lexico

Note: Technology Assessment Program (TAP) Projects were i known as (TAR)
Projects before the creation of the Bureau of Safety and Environmental Enforcement (BSEE)

Determination of peak pressure

Similtude Equations fter cole, 1948)
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Determination of the peak pressure and the time constant
P, is the peak pressure and @ is the time constant. (After Barkaszi et al., 2016)




Model Concept Diagram
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Initial Concept

SPLyy, = SLyyr~M=/10°

m, = 44, for open water

SPL,, (dB re 1 yPam)

SLyy + AgpWPED/3
rmy/103
SPLyy, =

m, = 64, for conductor or pile

N AgpWPED
rmx/103

Slant range (m)
® Pile 1203 —8—ARA

hulkin

Comparison of simulated and measured (orange) sound pressure levels (peak) against slant range for
explosive severance of Huber 120 pile 3 using a 4.6 Ib RDX engineered charge ap-429: saint-Arnaud et al, 2004)

Models used include: ARA (Dzwilewski et al., 2003), Connor (Connor, 1990), EDGAR (current study), Marsh-Schulkin (Marsh and Schulkin, 1962) and Nedwell (Nedwell
and Edwards, 2004)
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Sound Pressure Level (SPL) Evaluation
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Comparison of simulated and S —p——
measured SPL values

LEFT: TAP-118 (Connor, 1990), (a) Conductors; RIGHT: Combined (a) Conductors (BML); (b) Piles;
(b) Main/ Leg piles; and (c) Skirt piles (c) Conductors and piles; TAP-025 (d) Open water

SPL Statistical Evaluation

Statistical evaluation of
EDGAR simulated and
measured GOM values for

B o oss 280 3. 085 038 conductor and pile severance
0.95 . 4 . 089 034

| skirtpile [RVZIIVCNEY 056 066 ! TOP: TAP-118 Conductors; Main and
skirt piles (air- and water- terminated,
respectively).
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BOTTOM: Combined conductor, pile
and conductor/ pile severance BML
and open water blasts.
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**Conductor

Note: Conductor (BML) refers only to conductors where
the explosive charge was placed below the mudline.

TAP-025 (Heathcote, n.d.); TAP-118 (Connor, 1990); TAP-570 (Poe et
al., 2009); BOEM 2016-019 (Barkaszi et al., 2016).
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Sound Exposure Level (SEL) Evaluation
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+ Conductor, pile or open water

Comparison of simulated and measured SEL values

LEFT: (a) Conductors; (b) Piles; (c) Conductors & piles; and

Open water (before adjustment)
Sources: TAP-025 (Heathcote, n.d.), TAP-118 (Connor, 1990); TAP-570 (Poe et al., 2009)
and BOEM 2016-019 (Barkaszi et al., 2016)

RIGHT: Comparison of
simulated and measured values

of SEL for open water
Sources: TAP-025 (Heathcote, n.d.) and TAP-
570 (Poe et al., 2009)
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Statistical evaluation of
EDGAR simulated and
measured GOM values for
conductor and pile severance
BML

(dBre1uPa?s)
Relative bias

Combined conductor, pile and
conductor/ pile severance BML and
open water blasts (before and after

Note: Conductor (BML) refers only to conductors where the explosive charge was placed model adjustment apphed)

below the mudline.

Sources:

Conductors: TAP-025 (Heathcote, n.d.) and BOEM 2016-019 (Barkaszi et al., 2016).
Piles: TAP-570 (Poe et al., 2009) and BOEM 2016-019 (Barkaszi et al., 2016).
Open water:TAP-025 (Heathcote, n.d.) and TAP-570 (Poe et al., 2009)
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