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Project scope - 2021

- Understand risk of hazardous
noise across D&C operating
plant & operations

- Gather qualitative data:

- 80 personal noise assessments
- ~500 area noise measurements
- Understand current risk

mitigation strategies & use data
to inform potential controls
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Noise and how we hear High Frequency Wave

* Sounds are pressure waves in a medium (solid,

- ST o prssisiy
liquid or gas i.e. air), radiating from the source
* Analogue signal — mechanical vibration —

lectrochemical signal — brain for int tati = -
electrochemical signal — brain for interpretation |/\ /\ /\
Time
* Loudness of noise is the frequency (Hz) & intensity E| \/ \/ \/
(size) b pade—|

« 12-hr shift target noise level:

Laeq 82 dB(A) Quieter /I\Louder

Lc peak 140 dB(C) Sl \_/

To quantify risk of decibels — equal energy rule

« Double the energy = double the risk ﬂv&vﬂv
« 20dB increase = 100-fold energy increase Deeper pitch

—Hiaghaor nitrh
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Personal noise exposures

« 22 field positions sampled
» 3 - below 82 dB(A)
« 2 -in action zone 82-85 dB(A)
« 15— above 85 dB(A)

 HPD (PPE) worn
v 69%
x 22%
? 9%

Field D&C Position Noise Exposure over 12-hr
shift

Mud Dr, Wireline
Operator &
Directional Driller

OCR's (Day / All rig positions incl.
Night) service, transport &
maintenance

>85 dB(A) W82-85 dB(A) ™ <82 dB(A)

PGI Noise Project
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NOISE EXPOSURE db(A)

D&C field
position
average
personal
noise
exposure

PGI Noise Project

OCR (day), 84

OCIR (night), 84

Rig Mgr (day), 88

Rig Mgr (night), 87

Driller, 90

Ass. Driller, 92

Derrickman, 94

Lead Fioorhand / Motorman, 88

Floorhand, 91

Leasehand, 92

Leasehand (summer), 90

Trades {rig), 95
Truck drivers, 87
Cement Operator 1 (unit), 92
Cement Operator 2 (ground), 96
Frac Supervisor (ground), 90

Frac Operator, 90
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Noise Induced Hearing Loss

(NIHL), 4,

000Hz

Acoustic trauma

Temporary / Permanent Threshold

Shift

Tinnitus

Fatigue & cardiovascular disorders
incl. high blood pressure & heart

disease

Ototoxins

PGI Noise project
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Area Noise

Measurements

D&C operating plant & activities

« Drilling & Well Servicing Rigs incl. trades
* Ancillary equipment incl.

Cement units

Wireline

Frac

Fluid management

* Flowback

45% above, 55% below 85dB(A)

* Equipment & operational noise mostly
above except flowback,

* Lease below 82 dB(A) with exceptions.
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D&C Plant
& Equip.

min-max

dB(A)

. uuu Tanks (all), 113
noise

levels
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D&C

Operations

min-max N Pt
dB(A) g
noise ,

levels

Knocking up hardline
86
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D&C operations impact on area noise levels

Lighting : Lighting
Tower Tower
Lighting

Tower

Lighting
Tower
Equipment

dolly’s

Equipment

[]

| Pipe Rack HPH e |

]
O

I verage No'se Level exceeds B5GB(A)
Average Noise Level between 82 - 85 dB(A}
Avorage Noiss Lova/ lss than 824B(A)

= Lease
Entrance

o T H H H | | I i
| 1 88 0

Smoko / Office / Toilet Shack | OCR/ Rig Manager Office | — ] | ﬁ

Smoko / Office / Toilet Shack OCR/ Rig Manager Office

LV Parking

LV Parking ™~

/=l betwsesn 82 - 8354B[A]

zssthan 82dB[A)
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Using Octave Band
Analysis

944 100.1
81.1 81.1 80.2 | 75.8
96.0 99.7 98.0 92.0

ras | 760 [1a2 |[o70]] sas
eoa [ [es7 | w0 o

81.2 823 798 | 738 | 667 || 520

NGEsy o5 — :::, ;‘;": m 5- ::: Octave Band Analysis (OBA)

65.8 685 | s83 410 ranges from 31.5 -16,000 hertz
El 91.9 |

89.5 931 60.1 Understanding the OBA assists in
962 987 982 923 | 840 m controlling the noise

96.1 1011 1013 94.2 85.6 F ° NOise ‘proﬁle’

95.6 979 982 920 619 » Select the ‘right’ HPD (in-ear dB(A) level)

65.0 L . 96.5 1022 103.1 957 86.5

eae SR | * Higher pitched fr nci ier
53.6 821 846 83.1 64.f gher pitched frequencies easie

585 |90 855 B854 67.5 856 | 794 |70 to control than lower

62.8 . . 95.1 95.0 90.1

58.4
49.1

: -- 776 765 | 124 |
‘; P....INoiseProject L ‘ m‘l -- 70.0 - 66 II‘
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Analysing the noise s e | e =

. lm 440 | 585 704 -E_
roflle [ 38 | : (704 751 762
p [702 | 739 [ 699
| 846 | 494 762 753 [T13

| 1023 | 354 58280 877 903 929 923 | 843
| 1082 | SO NEEAN 79| 964 933 994 993
Generators / HPU EXH 4 sos [FEEN 765 | 95 w24 798
|m 852 941 B87.8

« 250 - 4000 Hz ranges | e BN 100+ Es7sn

* Av. 91 dB(A) 108.5
 Fans — ~3 dB noisier than engine

Personal noise

BOBOREEEEE:

« 90-92.4 dB(A) Rig crew
« 93.3 dB(A) Trades

« 93 dB(A) for 70 min w/- no HPD
exceeds Daily Dose Limit (DDL)

93.1 919

98.7 98.2

1011 1013

97.9 98.2
« Work task & work environment . E- 5 1022 1034

o svs G| @1 ws s

39.2 | 585 [J680| 855 854 875 856

401 [E28l i\ s76 929 951 950 90.1
N
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LCPeak
(d BA) (dBA)

2 | 510 | 810 | 872 920 953 955
90.7 91.1
94.3

Analysing the noise
profile

P
(=]
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Cement Units
« 250 -4000 Hz ranges

« Av. 98 dB(A)

 Fans — ~3 dB noisier than engine
Personal noise
« 92.10 dB(A) Cement Supervisor
* 96.20 dB(A) Cement Operator

« 96 dB(A) for 35 min w/- no HPD
exceeds Daily Dose Limit (DDL)

BescREEEE

| 108.6
| 1055
110.3
| 959 |
| 1032
| 875
| 903

-
ey
g
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95.7 953

107.3 @ 93.0

914

107.7 @ 933
91.0  86.0
98.8 895

:0

-h
-h
o
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 Work task & work environment
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Noise controls

Control at source

« Elimination or modification of noise source or
process

« Buy quiet - prioritise in design stage

Engineer-out at the source Attenuate transmission Protect receiver

Control between source & receiver
 Most effective

Encl barri g fed 1 J | L
nclosures, barriers, sound-proofed rooms, — / X Flanking Transmission | [
damping hard surfaces Airbome _ via ceiling surfaces
Sound o > Transmission
Source ¥\ through wall
Control noise at receiver Reflected Flanking Transmission
. . o ) g V2 floor surfaces
* Enclosures, barriers, sound-proofing, training, HPD B —
- HPD = interim measure or no feasible engineering L I I\

noise controls
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Noise types & solutions

Machinery Noise:

» Mechanical impacts

 High-velocity air or fluid flow

* Vibrating surface areas

* Vibrations of product being processed

Source Noise Reduction example:
» Diesel compressor

« Silencer & enclosure

« =20 dB(A) noise reduction

» 100-fold energy decrease!!!

Maintenance!

Radiated Noise
» Add stiffeners to large unsupported metal panels

» Add small openings/perforations in large solid
surfaces

» Use gridded metal
« Add vibration damping material
Silencers:

» High-pressure pressure regulators, air vents &
blow downs

* Internal combustion engines

« Compressors (Reciprocating, Centrifugal

PGI Noise Project
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Noise types & solutions MOC!
Vibration Damping Vibration Isolation
 Effective for: * Enclosure isolation

« Metal enclosure walls » Rotating machinery mounts & bases

* Fan housings  Flex connectors for piping systems

» Gearbox casings .

Pipe hangers

Lagging
Resilient absorptive material

» Thin metal machine casings/panels

» Hopper bins & product chutes

Control for radiant heat emitted

Thick layer/s for low frequency absorption

Rubber grommets Machine dampening ‘padding’

PGI Noise Project e e
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Attenuate transmission control example

Enclosure of noisy equipment using dampening material/s

ENS R965

PGI Noise Project 2 44 .



OO OO OO

Source control example

Engineer at source using enclosure

HALLI CU
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 |nadequate assessment of
personal noise exposure levels

. Controls based on environmental
noise maps (apples vs potatoes)

. Competent person reqd.
Worker awareness OFI

 Risk management OFl incl.
inadequate controls

« Other hazards not considered

PGI Noise Project




Effective risk management of noise

Formal Safety Assessment, s675(1)(e) PG Act

« Benchmark against OEL
» Qver attenuation vs under attenuation — both risky!

Review existing controls
« HPD “one-size-fits-all” ineffective (Shrek ears)
« Compromised engineering controls (doors left open on enclosures)

Review effectiveness of controls, s700-701 PG Act

* Audiometric testing recommended 1-yr based on project findings
« 2100 dB(A) Laeqsn
» Ototoxic airborne exposure > 50% WES (regardless of noise level)

* Ototoxins @ any level + > 80 dB(A) Lpgqsn0r 135 dB(C) L¢ peak
— All positions except Wireline, Directional Driller & Mud Dr.

PGI Noise Project

Managing noise and preventing
hearing loss at work




Ototoxins damage auditory receptors individually and
synergistically, with noise exposure increasing the risk

of damage to hearing.
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177,

l:lead

(axial mode)

Eyeball, i
intraocular (20-30 Hz)
structures
(2090 Hz)

S DA Chest wall

(50-100 Hz)

Solvents { - E10H)

« Hand cleaners / cleaning products Lower arm
. . . (16~30 Hz)
«  Skin absorption — solvent mixtures & fuels,
white spirits
Asphyxiants _
_ _ Spinal column
« Carbon Monoxide (CO) & Diesel (axial mode)

' 0-12 H
Particulate Matter (DPM) (10-12 Hz)

» Diesel combustion engines, control - wind

direction (Variable from

ca.2sz with
Physical (Vibration) e 20 Hr o
riqid posture
- WBV + HAV ke

» Standing on vibrating equipment for shift, driving Mechanical ‘

of the human body, showing

Source:
Bruel & Kjaer , resonance frequency-ranges ¢
PGI Noise Project Standmg the various body sections
person
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COHO Resources
Ensign Australia
Halliburton Australia
Origin Energy

Roma Transport Services
Santos Ltd

Savanna Energy Services
Senex Energy Ltd

Silver City Drilling

Ventia

v" Westside Corporation
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Further info —
donna.jamieson@rshq.qgld.gov.au

0467 789 613

/> Resources
</ Safety&HeaIth www.rshq.qld.gov.au

Queensland



