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* Context: what are human hearing loss
recommendations from NIOSH? How does
that compare to the Technical Guidance?

 What is normal? How does it depend on
mammal hearing group?

e How does SEL accumulate?
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NIOSH > Recommended Exposure Level
I

REL = 85 dBA, 8 hour time weighted average
SEL = (Leggnrt10log(8hr)) dB

SEL = f(Lp* wy)dt
8hr




DECIBEL - dB(A)

EQUIPMENT

Double protection ol
recommended Alir arcing gouging
above 105 dB(A) Impact wrench
Bulldozer - no muffle
102-104 Air grinder

Crane - uninsulated cab
Bulldozer - no cab

Chipping concrete

Circular saw and hammering
lack hammer

Quick-cut saw

Masonry saw

Compactor - no cab

Crane - insulated cab

101-103

Hearing protection
recommended
above 85 dB(A)

Grinder

Welding machine
Bulldozer - insulated cab
Speaking voice
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Table 1: Some typical noise levels found on construction sites

Loader/backhoe - insulated cab

NIOSH permissible
exposure : 85 dBA
for 8 hours =»SEL =
130 dB re 20 pPa?s

Uses Equal Energy
Hypothesis:

As level goes up
maximum time
goes down.
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Time to REL*TWA = Noise Dose
-

DECIBEL - dB(A) EQUIPMENT

Pile driver
Air arcing gouging

Impact wrench

Bulldozer - no muffle

Alr grinder

Crane - uninsulated cab
Bulldozer - no cab

Chipping concrete

Circular saw and hammering
lack hammer

Quick-cut saw

Masonry saw

Compactor - no cab

Crane - insulated cab
Loader/backhoe - insulated cab
Grinder

Welding machine
Bulldozer - insulated cab

Speaking voice

139 Manowar <1sec

136 KISS <] sec

112 Pile Driver 56 sec

103 Bulldozer 7.5 min

96 Jackhammer 35 min
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e typical noise levels found on construction sites
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Recall = NOAA 2016 SEL Limits

PTS Onset Thresholds”
(Received Level)
Hearing Group Impulsive Non-impulsive

Cetaceans

Low-Frequency (LF)

Cell 1
ka,ﬂat.' 219 dB
LE,LF,24h: 183 dB

Cell 2
LE,LF,24n: 199 dB

Cetaceans

Mid-Frequency (MF)

Cell 3
ka,ﬂati 230 dB
LE,MF,24h: 185 dB

Cell 4
LE,MF,24h: 198 dB

Cetaceans

High-Frequency (HF)

Cell 5
ka,ﬂat! 202 dB
LE,HF,24h: 155 dB

Cell 6
LE,HF,24h: 173 dB

(Underwater)

Phocid Pinnipeds (PW)

Cell 7
ka,ﬂat: 218 dB
LE,Pw,24h: 185 dB

Cell 8
LE,pw,24h: 201 dB

(Underwater)

Otariid Pinnipeds (OW)

Cell 9
Lpkflat: 232 dB
LE,0W,24h: 203 dB

Cell 10
LE,0w,24h: 219 dB

* Dual metric acoustic thresholds for impulsive sounds: Use whichever results in the largest isopleth for
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The 8 hour Marine Mammal Work Dax

Species Group PTS Onset Threshold || -
eq,8hr

(continuous, (Weighted, dB re
weighted, 24 hours, 1 uPa)

dB re 1 pPa?s)

Low Frequency 199 154
Cetaceans
Mid Frequency 198 153
Cetaceans
High Frequency 173 128
Cetaceans
Otariid Seals 203 158
Phocid Seals 185 140

Martin et al, SEL Insights, 26 June 2017, Acoustic 2017, Boston.



What is ‘normal” Ocean 24-hour
SEL?
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Atlantic Canada Monitoring Program
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SEL — What is Normal?

‘ Total Vessels Seismic ‘ ‘ Total Vessels Seismic ‘
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Weighting functions
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What is normal — weighted?

Unweighted

— Mid-Frequency Cetaceans

——  Qtariid Seals

— Low Frequency Cetaceans —— High Frequency Cetaceans —— Phocid Seals

(4)1500 m deep off Scotian Shelf
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How does SEL accumulate?

Martin et al, SEL Insights, 26 June 2017, Acoustic 2017, Boston.
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Accumulation of SEL: Seismic Survexs

First Vessel passes Second Vessel passes
recorder at 110 m  recorder at 500 m
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Martin et al, SEL Insights, 26 June 2017, Acoustic 2017, Boston.
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Accumulation of SEL: Ambient / Shipping

ESRF 2015-2016 Data
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SEL: Pile Driving @Block Island F4 25 Oct

SEL (dB re 1 yPa?'s)
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Weighting functions

Relative Level (dB)
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Weighted Daily SELs - Southall et al (2007)

Shell Greenland 2012 Seismic Survey
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Weighted Daily SELs - NOAA (2016)

Shell Greenland 2012 Seismic Survey
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Daily SEL Vs Closest Range to Vessel

Shell Greenland 2012 Seismic Survey
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Simulating seismic SEL accumulation
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Daily unweighted SEL vs Depth - Seismic

Shell Greenland 2012 Seismic Survey _
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Alternate Method - Seismic

MMspreadsheet.xlsx - Excel
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ELGEF2: ALTERNATIVE METHOD (SINGLE STRIKE/SHOT/PULSE EQUIVALENT)
Source Level (Single 8
41 strike/shot/pulse SEL) Marine Mammal Hearing Group
So V. : d 795 Low-frequency (LF) cetaceans: baleen whales
42 |Sousce Velocity (meters/second) i Mid-frequency (MF) cetaceans: dolphins,
43 1/Repetition rate” (seconds) 10 toothed whales, beaked whales, bottlenose whales
44 'Source Factor 6.30957E+21 High-frequency (HF) cetaceans: tme
] — - porpoises, Kogia, river dolphins, cephalorhynchid,
45 |Methodology assumes propagation of 20 log R; Activity duration (time) independent Lagenorhynchus cruciger & L. australis
46 Tune between onset of successive pu]ses‘ Phocid pinnipeds (P\\")Z[Hlt" seals
47 Otariid pinnipeds (OW):sea lions and fur seals
RESULTANT ISOPLETHS* * Note: For impglsive sounds, action proponent must also consider 1sopleths peak sound pressure level (PK) thresholds
48 (dual thresholds).
Low-F Mid- High-F Phocid Otariid
Hlsssisg Gionsp w-Frequency Fresuenoy igh-Frequency - oc1 . am
Cetaceans Cetaceans Pinnipeds Pinnipeds
49 Cetaceans
50 SEL...., Threshold 183 185 155 185 203
P 4,416.4 18.0 3,235.0 1,462.7 29.7
51 threshold (meters) Y . e COin .
52
53
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24-hr SEL — complex operations
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