NOISE AND VIBRATION IMPACT ASSESSMENT STUDY
FOR THE
BEN SCHOEMAN DOCK DEEPENING

PREPARED BY:
Demos A. Dracoulides
&
John H. Hassall

DDA

Il
I

Y.
p
)
! )

PO Box 60034, 7439 Table View
Tel: 021 556 383% Fax: 021 557 1078
Email: DemosD@xsinet.co.za

November 2006

Submitted to:
SRK Consulting



Executive Summary
The National Ports Authority of S.A. (NPA), a diwsi of Transnet Limited, is planning the
dredging of Ben Schoeman Dock in order to incrésevailable water depth of the port, as well as

the extension of Berths 601-604, in order to acconte the new generation container vessels.

The present study estimates the noise emissionsvilndtion from the proposed construction
operations and assesses the noise and vibraticactsm the adjacent areas and communities (see

Figure 1 below).
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Figure 1: Location of Residential Areas and Noise Muitoring Locations R1-R6.

1. NOISE
The study approach incorporated daytime and nighé-tambient noise measurements at six
locations, five within the perimeter of the portdaone in an adjacent residential area. The noise
levels were calculated with the MITHRA noise modagld the expected impacts assessed by
utilising SANS 10103 “The measurement and ratingeafironmental noise with respect to

annoyance and to speech communication”.

The establishment of the sound power levels forwhgous equipment to be used during the
construction operations were based on two resourgestly, on the latest update of the equipment
database included in the British Standard 5228t P.at984 “Noise Control on Construction and
Open Sites Part 1: Code of Practice for Basic mfiron and Procedures for Noise Control” and

secondly, on measurements taken by the consulamtgious construction sites.
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As a worst-case scenario, it was assumed that eguiputilised for the quay wall extension and
berth deepening and the dredging of the contaiasinbwill operate simultaneously. In addition to
the main construction operations, the noise froerttaterials handling at the Culemborg site was

also taken into consideration.
1.1. Noise Measurements and Baseline Conditions
The following Table 1 shows the details of the dm®lécmonitoring points, as well as their

coordinates.

Table 1: Noise Monitoring Points

No Location Zoning Coordinates
(dd°mm.mmm’)
S E
R1 | Port administration building, east of BSD Industrial S3354.781| E1827.320
R2 | Ben Schoeman Dock (BSD), main quay Industrial 3°%8571| E18°26.922

R3 | Eastern side of BSD, on weighing bridge toyer usitdal | S3855.161| E1827.213
R4 | Western side of BSD, in the NPA building atea ubtdal | S3854.271| E1825.849
R5 | South of BSD, next to yacht club Industrigl  %%3230| E1826.521
R6 | Zonnebloem area, along Constitution Road Resalgn63356.004 | E18°25.908

Table 2 shows the averaged values of the noise urerasnts at the different locations for
representative daytime and night-time periods. démiled measurement parameters can be found
in Appendix A.

It can be seen that the daytime and night-timeenlgigels within the BSD quay area were in excess
of the SANS guidelines of 70 dBA and 60 dBA respety. Noise levels in locations outside the
BSD quay area, such as R4 and R5, fell within thidejines.

The existing noise levels in the Zonnebloem aregewatso higher than the guidelines, primarily due
to traffic in the local road network, on the N1 aN& highways, as well as the existing port

operations.

The existing noise environment in the general poet is dominated by:
= The loading and offloading operations at the DurarachBen Schoeman Docks.
» Traffic along Duncan Road and Marine Drive.
» Traffic along the N1 and N2 highways.

= Commercial activities in the Central Business Dis{CBD).

Ben Schoeman Dock Deepening Noise And Vibrationdehp\ssessment Study NOVEMBER 2006



DDA Environmental Engineers Page iv

Table 2: Measured Noise Levels

Monitoring Point | Daytime Night-time District SANS Guideline
dBA DBA Daytime Night-time
R1 71 67 Industrial 70 60
R2 77 75 Industrial 70 60
R3 77 71 Industrial 70 60
R4 60 52 Industrial 70 60
R5 68 55 Industrial 70 60
R6 59 57 Residential 55 45

1.2. Noise Modelling Results
The noise contours around the proposed construsiies were calculated for the daytime and night-
time conditions. From these contour maps it wadest that for the daytime conditions, the 70 dBA
noise contour, which represents the industriatidisguideline, was found to be contained withie th
site’s boundaries for the BSD deepening and thesi@bibrg site. The 45 dBA zone extended
approximately 900 m from the main construction aed to the south reached the northern section
of Woodstock. Areas such as Brooklyn, Zonnebloethtae Waterfront were found outside of the
40 dBA zone. This means that based on the measmeédopted guideline noise levels in these
areas, the difference between the constructionrgtetk noise and the existing ambient noise is
greater than 9 dBA. Therefore, the noise contidoufrom the construction activities will be well
below 1 dBA.

For the night-time, it was evident that these ctods favoured sound propagation from the source
to the receptor and produced noise zones that @edefurther away from the construction area. The
60 dBA contour, which represents the night-timedgline for industrial districts, was found to be
contained within the port's area and the 45 dBAezosached half way towards Brooklyn. The
Culemborg site under night-time conditions genetade60 dBA zone that reached beyond its
boundaries. It was, however, contained withingheounding industrial area. The 50 dBA contour

just reached the Woodstock area.

Several discrete receptors were positioned atdt&tibns of the noise monitoring points R1 to R6,
and the noise contribution of the proposed conB8tmicactivities were calculated. In addition,
several receptors were placed in the differentdesdial areas around the site. Table 3 shows the
noise levels at these receptors. As can be shenndise levels were well below the district’s
guideline for the day, as well as the night-timerigms (i.e. lower than the guideline by
approximately 6 dBA or more). The only exceptiovere at the BSD quay (R1, R2 and R3) and in
the Woodstock area (R11), where the noise levetedked the night-time guideline (R1) or was
marginally lower (R2, R3 and R11).

Ben Schoeman Dock Deepening Noise And Vibrationdehp\ssessment Study NOVEMBER 2006
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From the noise measurements it was found thatxtstireg levels at the BSD quay range between

70 dBA and 77 dBA and are currently well above 8&NS guideline for industrial areas. This

means that the expected noise increase in theaéidos attributed to the construction operations

would be approximately 1 dBA.

In the Woodstock area the likely night-time noismtcibution of the construction activities was

found to be approximately 1 dBA or less, since &nea’s existing noise level is higher than the

district’s guideline.

Table 3: Calculated Noise Levels at Discrete Receps.

Modelled | District Modelled | District

Location SANS Day |Guideline| Night |Guideline
Receptor District DBA dBA dBA DBA

R1  |Port Admin building Industrial 64.4 70 64.8 60
R2 BSD quay Industrial 56.1 70 59.1 60
R3  Weighing bridge Industrial 55.8 70 57.3 60
R4  INPA building are Industrial 34.3 70 38.2 60
R5 |Yacht club Industrial 43.2 70 47.2 60
R6 [Zonnebloem Urban 36.4 55 39.3 45
R7  Brooklyn Urban 34.4 55 38.8 45
R8 [Central CBD 36.7 65 41.1 55

R9  |Waterfront Urban with business 34.0 60 38.7 50
R10 |Woodbridge Isl. Urban 23.6 55 26.7] 45

R11 |Woodstock Urban with business 46.7 60 49,2 50

1.3. Impact Assessment and Recommendations

Based on the estimations of the noise during timstcoction phase, the following main conclusions

can be drawn:

years.

boundaries. The same applies to the 60 dBA nigig-guideline.

nearby residential areas, i.e. well below 1 dBA.

During construction the noise impact will be arpasdfic and will last for approximately three

The 70 dBA daytime guideline for industrial distsiowill not be exceeded outside the site’s

The constructions at the BSD will have a negligibféect on the existing noise levels in the

The community in the closest residential area ofod#bock is expected to have no observed

reaction since the noise increase will not be eafite. The same applies to Zonnebloem and
Woodbridge Island.

Ben Schoeman Dock Deepening Noise And Vibrationdehp\ssessment Study
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It should be noted that there are no additionalgatiton measures necessary to be implemented

other than to adhere to good practice guidelinééned in the recommendations section.

The construction noise impact rating can be sunsadras follows:

Table 1.4: Noise Impact Assessment Table.

Extent | Intensity | Duration | Consequence | Probability | Significance | Status | Confidence

Local Low | Short-term Very Low Definite Very Low —-ve High

It is recommended that noise monitoring should &égomed biannually along the site’s boundaries
in order to ensure conformity with the regulatiard indicate relevant corrective measures to be

implemented.

2. VIBRATION
In order to provide the required increase in deptbughout the full extent of the basin, a volurfie o
approximately 280,000 frof hard rock must be removed from the easterncérile basin where it
rises toward the land side. The initial specialispart on the removal of this rock bench
recommended that its removal be carried out byirmyiland controlled underwater blasting. Other
mechanical methods, not involving the use of htastivere eliminated as being inappropriate to the

volume, integrity, and hardness of the rock todmaaved and the logistics of alternative operations.

In addition, the rock surface to be blasted isast 8m below the water surface. There will thegefor
be no air blast, as there is no surface blastingired, which is normally the other limiting factor

associated with blasting, along with ground-trarsedivibration.

The remaining issues are the transfer of shockggneom the water into the air and into the dock
structure from where it is radiated, significantijtenuated, as sound, and where it will cause

vibration of the dock structure and buildings there

The rock removal specialist report (Szendrei et 2006) presents sets of calculations and other
tables of data predicting ground vibration levelpasitions remote from the blast site which have
been checked and verified and subsequently usabeabasis for this environmental assessment.
These assumptions and the values of empirical antstised in these calculations must be verified
by test blasts on site before major work begingritler to give confidence to the predictions and
enable the appropriate blasting parameters to bsechto avoid exceedance of acceptable levels of

vibration.

Ben Schoeman Dock Deepening Noise And Vibrationdehp\ssessment Study NOVEMBER 2006
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The recommended drilling and blasting regime of tieek removal specialist report allows
adjustment of a number of the relevant parameieekjding the drill-hole layout, firing timing, and
charge size to ensure that pre-defined acceptabtds| of vibration at sensitive structures are not

exceeded.

This process in itself is tantamount to de factdigation of the blast-generated vibration, as the
proposed initial test blasts to determine the gdoteal parameters will enable a safe blasting
regime to be designed right from the beginning, alsd because the regime will be continuously
adjusted in the light of knowledge gained prognresgiduring the blasting operation.

It is recommended that identified sensitive streesuincluding the closest section of the docKfitse
to the likely blast sites, should be instrumentathwriaxial vibration monitoring instrumentation

capable of time signal capture as well as the peaticle velocity values used for comparison with
established limit values. This will enable post-dvanalysis of the signal to obtain the frequency
content and other parameters which may be necefsasfructural dynamic analysis of sensitive
structures as well as providing feedback to thetlsig manager for further optimising the blasting

regime.
Seals and birds are to be lured out of the Ben &oha dock to sea during blasting periods. This
means that all animals should be at least 1500 ay dmm the blasting area. It is therefore highly

unlikely that seals or birds will be affected.

Under these conditions of continuous monitoring dobast optimisation using these measured

results, it is considered that accepted limit valcen be met at sensitive receptors and buildings.

It should be noted that mitigation measures othan tthe blasting procedures that will normally be
followed were not found to be necessary.

Table 1.5: Vibration Impact Assessment Table.

Extent | Intensity | Duration | Consequence | Probability | Significance | Status | Confidence

Local Low | Short-term Very Low Definite Very Low —-ve High

Ben Schoeman Dock Deepening Noise And Vibrationdehp\ssessment Study NOVEMBER 2006
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Glossary of Acoustic Terms

A-weighted sound level: A measure of sound pressure level designed to refhectatuity of the
human ear, which does not respond equally to alufeqgies.
Decibel (dB) A measure of sound. Itis equal to 10 times the Ityar{base 10) of the

ratio of a given sound pressure to a reference sowsgyre. The
reference sound pressure used is 20 micropascals, shiuh lowest
audible sound.

dBA: Unit of sound level. The weighted sound pressurd ley¢he use of the A
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Equivalent A-weighted
sound level (Laeg):

Impulse Time Weighting
Integrating Averaging Sound
Level Meter

L az0

L A50

L A90

metering characteristic and weighting specifiedAMSI Specifications for
Sound Level Meter.

Is the value of A-weighted sound pressure level icibd#s of continuous
steady sound that within a specified interval hasstdme sound pressure as
a sound that varies with time. This is an average slawedl

that would produce the same energy equivalence dhitteating sound
level actually occurring.

A standard time weighting applied by the Sound Lédeter.

A Sound Level Meter which accumulates the totalnsbenergy over a
measurement period and calculates an average.

The noise level exceeded 10% of the measuremenbdpesith 'A’
frequency weighting calculated by statistical analysilt represents the
higher noise levels during the measurement interitak generally utilized
for traffic noise impacts.

The noise level exceeded 50% of the measuremenbdpesith 'A’
frequency weighting calculated by statistical analys

The noise level exceeded 90% of the measuremenbdpesith 'A’
frequency weighting calculated by statistical analyst gives an indication
of the underlying noise level, or the level that im@st always there in
between intermittent noisy events. It is generaliylized for the
determination of background noise, i.e. the noise Iseweithout the
influence of the main sources.

Ben Schoeman Dock Deepening Noise And Vibrationdehp\ssessment Study NOVEMBER 2006
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1 INTRODUCTION
The development of the Port of Cape Town by the dWali Ports Authority of S.A. (NPA), a
division of Transnet Limited, requires that Ben &man Dock be dredged to increase available
water depth of the port. In addition, Berths 6@%@eed to be altered, in order to accommodate the

new generation container vessels.

SRK Consulting (SRK) has been appointed by Transmetonduct the Environmental Impact
Assessment (EIA) phase of the EIA of the proposaxpeeing of the Ben Schoeman Dock (BSD)
and alteration of Berths 601-604. Demos Dracoslided Associates (DDA) were appointed by

SRK to undertake the noise and vibration impactsssent study for the project’s EIA.

The extent of the basin deepening and the berhasiibns can be seen in Figure 1.1.

Figure 1.1: Proposed Basin Deepening and Berths 6@GD4

11 Scope of the Noise and Vibration Study
The purpose of the study was the following:

= Identify the most significant sources of noise &iin and shock during the construction and
operation of the proposed project (including fratgyeand nature of these noises);

= Identify the main receptors for noise impacts (sugrounding communities and businesses);

= Analyse noise impacts on the ambient (current)eneisvironment;

Ben Schoeman Dock Deepening Noise And Vibrationdehp\ssessment Study NOVEMBER 2006
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= Assess the impacts of vibration and shock on exjgtiort infrastructure;

= Assess the cumulative impacts of noise associaitddsimultaneous construction activities from
the BSD and berth alterations;

= Where required, provide general recommendationsh®mitigation of the noise and vibration
impacts.

2 INVESTIGATIVE METHODOLOGY
The study approach incorporated daytime and nighg-tambient noise measurements at six
locations, five within the perimeter of the pordaone in an adjacent residential area. The noide an
vibration levels were calculated and the expectepgacts assessed by utilising the methodologies

outlined below.

2.1 NOISE

2.1.1 Noise Measurements
In order to establish the existing baseline naéselks at the Port of Cape Town, noise measurements
were performed over several days in September artdb@r 2006. It should be noted that the
above-mentioned period is not the busiest timeeaifryat the port, such that the ambient noise levels

could be higher than the ones measured.

Five noise monitoring points were situated withie port’s perimeter. One additional measurement
point was positioned in the Zonnebloem residentiahasince it has a direct line of sight with the

BSD, where the construction activities will takeqs.

The locations of the monitoring points can be sieeRigure B.1 of Appendix B These locations
were chosen for the following reasons:

« Representative of the areas’ current noise levels.

e Area’s line of sight with the proposed constructamtivities.

e Easy accessibility under the current conditions.

» Likelihood of continuing to exist after the develogmh of the site and therefore be used for

future comparison purposes.

Table 2.1 below shows the Global Positioning Syst&RS) coordinates for the monitoring points

utilised in the study.

Ben Schoeman Dock Deepening Noise And Vibrationdehp\ssessment Study NOVEMBER 2006
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2.1.2

Table 2.1: Noise Monitoring Points’ Coordinates

No Location Zoning Coordinates
(dd°mm.mmm)
S E
R1 | Port administration building, east of BSD Industrial S3354.781| E1827.320
R2 | Ben Schoeman Dock (BSD), main quay Industrial  °®8371| E18°26.922

R3 | Eastern side of BSD, on weighing bridge toyer ustdal | S3855.161| E1827.213

R4 | Western side of BSD, in the NPA building atea ubtdal | S3854.271| E1825.849

R5 | South of BSD, next to yacht club Industrigl  %%3230| E1826.521

R6 | Zonnebloem area, along Constitution Road Resalgn63356.004 | E18°25.908

The measurements were performed in accordanceprattedures stipulated in the South African
National Standard (SANS) Code of Practice: SANS0BA004, as well as the requirements of the
Department of Environmental Affairs and Tourism (DEANoise Control Regulations in Terms of

Section 25 of the Environmental Conservation Acb#73989.

The sound level meter instrumentation utilised cli@dpwith the accuracy requirements for a Type 1
instrumentation and calibrator specified in Inteéior@al Electrotechnical Committee (IEC)

Publication 651, IEC 804 and IEC 942 (see Table 2r2accordance with the SANS 10103 Code, a
calibration was performed before and after theeseaf sound measurements. All equipment is

accompanied with valid calibration certificatesrfrthe De Beers testing laboratories.

Table 2.2: Sound Level Measurement Instrumentation

Instrument Type Serial No
1. Precision Integrating Sound Level Meter  01dB $BP 10741
la. Microphone 01dB MK 250 3857
1b. 1/3° Octave Band Filter 01dB Real Time Digital Filter 780

2. Field Calibrator 01bB CALO01 S 990640

For the identification of the coordinates of eachnitoring point, the GARMIN iQue 3600 was

utilised (Serial Number: 90266767). For the lomadi weather parameters the following

instrumentation was used:

e SPEEDTECH instruments SKYMATE SM-18 wind speed anchpterature meter, Serial
Number 8525.

Noise Sources during the Construction Operations

The establishment of the sound power levels for whBous equipment to be used during the
construction operations were based on two resourEestly, on the latest update of the equipment
database included in the British Standard 5228t P.at984 “Noise Control on Construction and
Open Sites Part 1: Code of Practice for Basic mfdion and Procedures for Noise Control” and

secondly, on measurements taken by the consubiimegious construction sites.
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The selected typical mix of equipment such as deegjgug boats, excavators, bulldozers, front-end
loaders, cement mixers, compressors, pneumatis @nld trucks were based on the construction

operations described in the following sections.

Quay Wall Extension
Alteration of the berths will be carried out by stmiction of a 10m reinforced concrete deck
extension of the existing quay wall, which will ipported on piled foundations installed

approximately 7 m from the existing cope line.

Prior to the pile installation a scour protecticgnich adjacent to the quay wall is to be dredggus

will require drilling and blasting of rock at thastern end of the basin where it rises towardahd |
side. Dredging of the coarse and fractured blasterral will be accomplished using dredging
equipment, although some soft material could belgid using a land based grab. Spoiled material

will be deposited at an offshore disposal sitagitiy barges.

Dredging of Ben Schoeman Dock
Deepening of the berths, together with the scouwtegption trench, requires the dredging of

approximately 1.23 million fhof material.

It is anticipated that dredging of the trench adiado the quay wall will be phased but that dradgi

of the basin area will be more or less continudiee contractor will aim to and plan his dredging
activities to make sure they are continuous forheaquipment item with no standing time.
Therefore, with one piece of dredging equipment tfog full duration or 2 pieces of dredging
equipment mobilised to undertake certain sectidngask, each operating on a continuous basis for
their particular section. As a worst-case scendiriwas assumed that the dredger and a land based

excavator would be simultaneously utilised durimg tonstruction period.

The equipment assumed to be utilised during thenbdsepening and quay extension for the
purposes of this study is:

» Dredging equipment

= Barge

= Tug Boat

» Long Reach Tracked Excavator

= Crane

»  Welding equipment

= Pile Driver

=  Pneumatic Drill
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= Concrete truck offloading
= Concrete Pump

=  Truck offloading

= Front-end Loader

Culemborg Site
In addition to the main construction operations, timaterials to be utilised for the berth constarcti
and deepening will be delivered and stored at thier@borg site. The site’s area is approximately

1.8 hain size and is situated east of Lower ChRehd, between Woodstock and the port.

The potential uses for the Culemborg site are:
» Storage of construction materials.
= Concrete batching plant.
= Utilisation for activities such as pre-casting ohcrete, rebar cages, welding of steel piles,

etc.

The equipment assumed to be operating at the Colensite was:
= Concrete Mixing Truck
= Concrete Batching Plant
* Truck offloading
*= Front-end loader
=  Welding

The following table shows the noise sources asttiwith the construction equipment and their
sound power levels utilised in the noise modelliigwas assumed, as a worst-case scenario, that al
the equipment would be operated simultaneously. Jaend power levels of the construction

equipment for standard frequencies is shown irfalewing Table 2.3.

Table 2.3: Construction Equipment Sound Power Emigen Levels.

Octave Band (Hz)
Equipment 125 | 250 | 500 | 1000] 2000 4000
Sound Power LeveldB), re 1 pW
Dredger 113.6 | 106.0/ 105.0 100.1 1011 93.3
Barge 76.1 107.1| 106.2] 107.4 105.9 1031
Tug Boat 76.1 107.1 106.2 107.4 105.9 1031
Long Reach Tracked Excavatgr 109.2 | 105.6) 108.7 106.9 104.1 96.4
Crane 109.2 104 108.4 106 104.3  102|7
Welding equipment 86.3 80.2 78.8 79.2 76 70.5
Pile Driver 111.5 107 120 114.3 118.8 113.1
Pneumatic Drill 92.4 96.3 100.7| 102.8 101.1 96.5
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Octave Band (Hz)
Equipment 125 | 250 | 500 | 1000] 2000 4000
Sound Power LeveldB), re 1 pW

Concrete offloading 101 103.1 97.5 95.1 92.2 87.4
Concrete Pump 106 109.1| 103.5 101.1 98.7 93.4
Concrete Mixing Truck 106.8 | 100.9 | 101.2 99 94.1 87.3
Concrete Batching Plant 109.3 | 103.4 | 104.2] 102.0 97.2 91.1
Truck offloading 113.2 | 116.9| 1144 110.6 106,8 100.2
Front-end Loader 1146 | 113.0/ 107.0 106.0 1041 1012

The following parameters and assumptions were stk calculations:
«  Construction operating hours 24 hr.
e Typical construction section of 50 m.

« No noise barriers in place.

The internal traffic on the route between the Cuderg site and the work face at the quay was also
taken into consideration. The expected truck movesneiere obtained from the Traffic Impact
Assessment study (HHO, 2006). Table 2.4 below sarns@s the data utilised in the noise
modelling of the internal traffic. The followingssumptions were adopted from the Traffic Impact
Assessment report:
» A 30% increase was assumed for peak delivery dayi,is unlikely that a uniform delivery
rate will apply.
= A peak hourly flow of 20% of daily demand was assdm
» Internal heavy vehicle movements will consist ohc®te mixers travelling between the
Culemborg site and the construction area, and heehigles transporting the materials (e.g.
rebars, formwork components) between the Culembitegand the construction area. An
estimated number of 20 vehicles were assumeduseltbetween the Culemborg site and the

construction site.

Table 2.4: Internal Traffic Flows.

ltems Units Quantities_ Vehicle Types Capacity | Daily Trucks
Total | Daily (tonnes) Average| Peak
Berth Deepening
Concrete m | 34,010| 43.44 Concrete Mixefs 55 7.9 10
Other - - - - - - 20
TOTAL DAILY (internal)| 30
Hourly Total Trucks (20% 7
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2.1.3

214

Noise Calculations for the Construction Operations

The noise levels within and around the port araze tb all the construction equipment and
operations, were estimated with the use of theratenally accepted prediction software package
MITHRA. MITHRA was developed by CSTB (Centre fdnet Science and Technology of

Buildings), and has been fully functional as a wafe program since 1987, utilised in many
countries in the European Union (EU) and USA fa thodelling of environmental noise and noise
planning.

The MITHRA model has been extensively verified immaurous case studies, as well as validated
worldwide and is currently recommended by the EUeElive relating to the assessment and

management of environmental noise (Commission@tiwropean Communities, 2000).

The model can take into account several paramaseirgout, including:

«  Site three-dimensional topography and ground types.

«  Existing and future building layout and noise basie

«  Meteorological effects.

e The introduction of road, rail, as well as indudtaeea and point noise sources.

e The incorporation of noise measurements to assisteiletermination of noise emissions from
existing noise sources.

 Noise prediction analysis utilising source soundw@o spectra in octave bands, as
recommended by the model or taken from actual nieasents.

e« Providing an integrated environment for noise m#oins under different scenarios of

operation.

For the noise propagation, the ground contoursedsas the wind direction frequencies were taken
into consideration. The main assumptions adoptedeémoise modelling for the construction phase
were:

«  Daytime temperature and humidity®25and 40% respectively.

»  Night-time temperature and humidity°@sand 80% respectively.

e The ground was considered to be highly reflective.

Noise Impact Assessment Methodology

Sound and noise are measured in units of decid@ls (The dB scale is not linear but logarithmic.
This means that adding and subtracting noise léselgferent than in the linear scale. For exampl
if two identical noise sources each producing 60@Brate simultaneously they will generate 63 dB.

Similarly, a 10-decibel increase in sound levefgesents ten times as much sound energy.

Ben Schoeman Dock Deepening Noise And Vibrationdehp\ssessment Study NOVEMBER 2006



DDA Environmental Engineers Page 8

The human ear can accommodate a wide range of seanedyy levels, including pressure

fluctuations that increase by more than a milliones. It is, however, not equally receptive to all
frequencies of sound. The A-weighting of souncelsys a method used to approximate how the
human ear would perceive a sound, mostly by reduitia contribution from lower frequencies by a

specified amount. The unit for the A-weighted solewls is dBA.

Table 2.5 below provides an approximation of theultng noise levels if the difference between the
levels of two sources is 1 to 10 or more decibdiar example, by removing a noise source that
individually generates 6 dBA below the ambient molgvel, the resulting noise level reduction

would be 1 dB.

Table 2.5: Adding and Subtracting Noise Levels.

Difference between the two sound Quantity to be added to or subtracted from the
levels higher level

3

25

2.1

1.8

15

1.2
1

0.8

0.6

0.5

10 or more 0

OO N0 |WINF|O

Small changes in ambient sound levels will not bk @0 be detected by the human ear. Most
people will not notice a difference in loudnesssofind levels of less than 3 dBA, which is a two-
fold change in the sound energy. A 10-dBA chamgsoiund levels would be perceived as doubling

of sound loudness.

The noise impact in the site’s surrounding areas determined in terms of the difference between
the existing measured or typical noise levels at Hrea and the predicted levels for the constrcti

activities.

This difference was assessed in accordance withgtligelines provided in the SANS Code of
Practice 10103:2004, as well as the noise regulsiapplicable to the Western Cape (DEAT, 1998).
The latter regulations define noise as ‘disturbiifigt causes the ambient noise level to increase b
7 dBA or more over an area’s typical noise leval,dasignated in SANS 10103 or as otherwise

designated by the local authority.
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The typical rating levels, Lr, of noise within eaghthe areas surrounding the proposed development

sites were measured or selected in accordancelvatfollowing table from the SANS 10103 Code.

Table 2.6: Typical Rating Levels for Ambient Noise

Type of District Outdoors Rating Level Lr *?
dBA
Day-time Night-time
Residential Districts
Rural districts 45 35
Suburban districts with little road traffic 50 40
Urban districts 55 45
Non Residential Districts
Urban districts with workshops, business premised |a 60 50
main roads
Central business districts 65 55
Industrial districts 70 60
! A-weighted sound pressure levels, which include caomestfor total character and impulsivenesg of
the noise.
2 Day-time: 06:00 — 22:00, Night-time: 22:00 — 06:00

The expected community response due to Lr excesiseiifferent areas according to the SANS

Code is given in the Table 2.7 below.

Table 2.7: Categories of Community/Group Response

Excess of Lr Estimated Response
dBA Response Description
Category
0 None No observed reaction

0<AL,<3 None to Little Change slightly noticeable
0<AL,<10 Little Sporadic complaints

5<AL,<15 Medium Widespread complaints

10 <AL, <20 Strong Threats of community/group action

! Expected increase of ambient noise in an areacdagtoposed development

The assessment of the noise impact magnitude erigewf the proposed plant was based on the Lr

excessAL,) in the different areas according to the followtagle.
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2.2

221

2.2.2

Table 2.8: Noise Impact Magnitude Assessment Criti&

Incredaézz\ in L Impact
AL, <3 Very low
3<AL, <5 Low
5<AL, < 10 Medium
10 <AL, < 15 High
15 <AL, Very High
VIBRATION

Effects of Vibration on Humans

Humans are extremely sensitive to low levels ofation and can detect levels of ground vibration
of less than 0.1 mm/s, which is less than 1T16the levels which could cause even minor cogmeti
damage to a normal building. Complaints and annoyaegarding ground vibration are therefore
much more likely to be determined by human peroaptihan by noticing minor structural damage.
However, these effects, and the startling effecsuafden impulses of both sound and vibration are
often perceived as intrusion of privacy and cowddabsource of considerable annoyance to the local
community. For this reason, and because of thenabsef information on either the likely
community response to vibration or the likely levelf impact should be considered moderate.
However, previous notification of blasting actiei at predetermined times on stated days, and
careful design of the blasting regime to reducelévels of ground borne vibration will contribute

significantly to the minimisation of the overall ract of blasting on the surrounding community.

However, both an acoustic pulse transferred toaihdrom the water and ground surfaces, and
ground vibration can give rise to secondary naisa building, such as the rattling of windows and
other loose objects which are in a state of ne@mailibrium, and this is often interpreted as & fa
more serious occurrence than it really is. An add# complication is that the blast will in genlera

contain frequencies below those which can be hbgrthe human ear i.e. below 20Hz.. These low
frequencies also contain sufficient energy to gilse to secondary noise, just as with ground
vibration, making it characteristically difficulb tdifferentiate between the effects and the peimept

of airborne sound and ground-borne vibration.

Effect of Vibration on Structures

There is wide agreement in the industry that thekFRarticle Velocity (PPV) is the parameter which
best correlates with observed damage to struciteased by vibration, and is widely applied in
assessments. The first observable damage to seactile forming of hairline cracks in plaster,
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begins at a PPV of about 25mm/s. The US Bureau agdrecommends twice this value, 50mm/s,
as the limit for residential property. Minor strul damage can occur at values in excess of
100mm/s, and serious damage occurs at values iesexaf 200mm/s, according to a range of
authors (Lear, 1992). Effects on temporary stmestare likely to occur at values which are lower
than for masonry structures, though the high vdigln the type and construction quality of such

structures renders reliable prediction of thesaesHifficult.

The maximum threshold values of peak particle vgfofor different types of structures, as

recommended by African Explosives Limited (AEL) aregented in Table 2.8.

Table 2.9: Recommended maximum threshold values pkak particle velocity for different
types of structure.

Recommended

Blasting Situation maximum level
(mm/s)

Heavily reinforced concrete structures 120
Property owned by the concern performing blastipgrations 84
where minor plaster cracks are acceptable
Private property in reasonable repair where putiiccern is no 50
an important consideration
Private property if public concern is important ibblasting is 10
conducted on a regular and frequent basis

For a ground blast, the relationship between thek FRarticle Velocity €), the distance from the
charge R), and the mass of the explosiw), can be simply expressed (Beeslaar et al., 2881)

follows:

C=zal R]®
Lvw |

where
C isthe PPV in mm/s
is the distance of the monitoring position frore #xplosion site in meters.

is the mass of the explosive charge in Kg.

» £

is a site-specific constant expressing the efficyeof excitation of the ground by a given
charge, and depends on local geology, explosivglomy efficiency, resonance effects,
ground condition and water content. Tentatively eampirical value of 4282 was used in
the rock removal specialist report and in this sssent.

b is a site-specific constant expressing the attimuaf the PPV with distance. Tentatively,
an empirical value 1.6 was used in the rock rema@tcialist report and in this

assessment.
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3.1

The above equation enables the size of the charpe determined so that the PPV at a specified
distance can be kept below a predefined limit. Gdwestants andb are determined empirically by a
small number of test blasts before the commenceroérdperational blasting and the original
assumptions modified when this information becoragailable. Vibration levels at a sensitive
engineering structure have been successfully mahégeusing this technique at Speekfontein
opencast colliery, (Beeslaar et al., 2001) close foower station. It is recommended in the first
instance that a set of test blasts should be cereidbefore operations begin to determine the
constantsa andb specifically for the site, and calculate actual BRY sensitive buildings, so that

levels can be controlled by competent blast design.

2.2.3. Effect on Marine Ecology

Seals and birds are to be lured out of the Ben &oho dock to sea during blasting periods. This
means that all animals should be at least 1500 ay dwm the blasting area. It is therefore highly
unlikely that seals or birds will be affected

THE AFFECTED BASELINE ENVIRONMENT

NOISE MEASUREMENTS AND BASELINE LEVELS

Table 3.1 below shows the averaged values of tige measurements at the different locations for
representative daytime and night-time periods. détiled measurement parameters can be found

in Appendix A.

Table 3.1: Measured Noise Levels

Monitoring Point | Daytime Night-time District SANS Guideline
dBA DBA Daytime Night-time
R1 71 67 Industrial 70 60
R2 77 75 Industrial 70 60
R3 77 71 Industrial 70 60
R4 60 52 Industrial 70 60
R5 68 55 Industrial 70 60
R6 59 57 Residential 55 45

The potential receptors and closest residentia@sare the port are Woodstock, Brooklyn, Milnerton,
Zonnebloem and the Waterfront hotels. The followfiggire depicts the nearest residential areas

around the port and the locations of the noise todng points R1 to R6. Table 3.2 shows the
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approximate distances from the BSD deepening dpesatind the Culemborg site to the various

areas and noise receptors.

TABLE BAY

N 2
B SCHOENAN,
N\ 1 ToRe §§ %

BOCK
B

Figure 3.1: Location of Residential Areas and Noisklonitoring Locations R1-R6.

Table 3.2: Residential Areas Distances from the E5Construction Operations

Area/Receptor Type of Area, Distance from SANS Guideline
(m)

BSD Culemborg| Daytime Night-time
Woodstock Commercial / Residential 1,500 700 60 50
Brooklyn Residential 2,500 2,700 55 45
Zonnebloem Residential 2,550 2,250 55 45
Milnerton Residential 4,000 4,750 55 45
Woodbridge I.| Residential 4,500 5,200 55 45
Waterfront Commercial / Residential 1,500 3,200 60 50

To the south of the port is the commercial anddesstial area of Woodstock. The distances from the
BSD and Culemborg site are 1,500 m and 700 m réspsc There are a variety of industries in the
area. The noise environment is dominated by ltedfic on the main road network, rail traffic as
well as by industrial and commercial sources. atea can be characterised as ‘Urban district with
some workshops, with business premises, and witin mads’. In accordance with SANS, the
typical recommended ambient noise levels duringdégtime and night-time are 60 dBA and 50

dBA respectively.
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The residential area of Brooklyn is situated apprately 2,500 m east of the port's proposed
construction operations. Brooklyn is shielded &fbm the construction operations by the
Paardeneiland industrial area. It is expectedttieindustrial buildings in Paardeneiland willedti

off most of the noise from the dredging operatiofiie current noise environment in this area is
dominated by the N1 highway, Koeberg Road and Marive traffic. According to the procedures
specified in SABS 10103, the Brooklyn area can bscdbed as an ‘Urban’ district, with typical
daytime and night-time noise levels of 55 dBA aBddBA respectively.

The Zonnebloem residential area has a direct lfr@ght with the BSD area. This means that the
construction operations could potentially have gatige impact on the area’s noise levels under
certain meteorological conditions. The area, howevwe situated quite far from the port
(approximately 2,500 m) and the current noise kwelZonnebloem are quite high, i.e. exceeding
the SANS guideline for an ‘Urban’ district (see pios1 R6 in Table 3.1). The noise levels in this
area are consistently around 58 dBA throughoutdthe and night-time. The main contributors to
these high noise levels are local traffic, as wvasllitraffic along the N1 and N2 highways and the

existing port operations.

Milnerton and Woodbridge Island residential areassstuated more than 4,000 m north-east of the
port. The present ambient noise climate is dorethaty the waves breaking on the beach, as well as
traffic on Milner Drive and the local road networkhe current noise levels are expected to exceed
the SANS guideline for an ‘Urban’ district.

The distance between the Waterfront and the nartbection of the BSD is approximately 1,500 m.
There are a number of port buildings that coulelshoff most of the Waterfront area from the noise
emissions of the dredging operations. Noise eonissirom the current port activities, the central
business district and traffic on the local roadvmek dominate the noise environment. The area can
be characterised as ‘Urban district with some woks, with business premises, and with main
roads’, and is expected to have noise levels alBA and 50 dBA during day-time and night-time
respectively. This is also confirmed by the noissasurements performed at Point 4, in front of the
NPA building (see Table 3.1).

From Table 3.1 it can also be seen that the highase levels were recorded in close proximity to

the current operations around the BSD, i.e. pd#itdo R3.

The existing noise environment in the general poed is dominated by:
» The loading and offloading operations at the DurerashBen Schoeman Docks.

» Traffic along Duncan Road and Marine Drive.
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3.2

» Traffic along the N1 and N2 highways.

» Commercial activities in the Central Business Dis{{CBD).

BASELINE ENVIRONMENT WITH REGARD TO VIBRATION

The characteristics of blasting vibration, whichhighly transient, its manner of propagation, amal t
assessment of the response of a community androytructures to it, is completely different from
the assessment of the associated constructioncanpingent noise, which is mainly continuous or at
least intermittent. The assessment of noise fronstoaction noise relies on the comparison of the
sound level of the construction noise with the sblevel measured before the introduction of that

noise, which is a relative parameter.

In the case of vibration, however, the baselineellés almost always zero, or so small as to be
insignificant, and generally immeasurable, and absessment is made on the actual predicted or
measured absolute vibration value, which is thepater which causes disturbance to humans or
potential damage to buildings, which is our primagncern, and marine animals. The baseline
environment is therefore assumed to be pristiee,completely free of shock and vibration before
construction and/or blasting commences, and cagrgiut baseline measurements is not necessary or
usual. Vibration form natural and normal actiwatiencluding container offloading, crane and ship

movements, are small compared to the energy ofitdas

PEDICTED NOISE LEVELS DURING CONSTRUCTION

The noise levels around and within the perimetethefport were predicted using the methodology

outlined in Section 2.1.

The following figure shows the three-dimensiongresentation of the Ben Schoeman Dock and the

extended Cape Town Harbour area, as well as tiderdgigl areas and the Central Business District.
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4.1
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Figure 4.1: Three-dimensional Representation of th&tudy Area

NOISE MODELLING RESULTS

The following figures show the noise contours dgrienstruction around the proposed site locations
during daytime and night-time conditions, repreatw¢ of the entire construction period.

As can be seen from Figure 4.2 for the daytime itmms, the 70 dBA noise contour, which
represents the industrial district guideline, waisnid to be contained within the site’s boundaraes f
the BSD deepening and the Culemborg site. TheB#5zbne extended approximately 900 m from
the main construction area and to the south reattteedorthern section of Woodstock. Areas such
as Brooklyn, Zonnebloem and the Waterfront were foautside of the 40 dBA zone. This means
that based on the measured and adopted guidelise levels in these areas, the difference between
the construction generated noise and the existimgent noise is greater than 9 dBA. Therefore, the

noise contribution from the construction activitiedl be well below 1 dBA.
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Figure 4.2: Daytime Noise Contours During Constructn

Figure 4.3 shows the relevant noise contours femilght-time conditions. It can be seen that these
conditions favour sound propagation from the sotwdie receptor, thus producing noise zones that

extend further away from the construction area. adidition, there are more stringent guidelines

regarding the night-time period.

The 60 dBA contour, which represents the night-tgqualeline for industrial districts, was found to

be contained within the port’s area and the 45 dBAe reached half way towards Brooklyn. The
Culemborg site under night-time conditions genetade60 dBA zone that reached beyond its

boundaries. It was, however, contained withingherounding industrial area. The 50 dBA contour

just reached the Woodstock area.
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Figure 4.3: Night-time Noise Contours During Constuction

Several discrete receptors were positioned atdbatibns of the noise monitoring points R1 to R6
and the noise contribution of the proposed consBtmcactivities were calculated. In addition,
several receptors were placed in the differentdesgtial areas around the site. These receptor
locations can be seen in Appendix B. Table 4.1 shibw noise levels at these receptors. As can be
seen, the noise levels were well below the disrigtiideline for the day, as well as the night-time
periods (i.e. lower than the guideline by approxeha6 dBA or more). The only exceptions were
at the BSD quay (R1, R2 and R3) and in the Wootisémea (R11), where the noise level exceeded
the night-time guideline (R1) or was marginally E{R2, R3 and R11).

As indicated by the noise measurements (seeTahl@8int R2), the existing levels at the BSD quay
range between 70 dBA and 77 dBA and are currendly above the SANS guideline. This means
that the expected noise increase in these locagitiributed to the construction operations would be

approximately 1 dBA.

In the Woodstock area the night-time noise contidouof the construction activities is expected to
be 3 dBA if the noise level in the area is aroumel $ANS guideline of 50 dBA, and 1 dBA or less if
the area’s existing noise level is higher than dlgrict's guideline. The second scenario is
considered to be most probable, since the existinige environment in the area is currently

impacted by heavy traffic, commercial and industizivities.
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Table 4.1: Calculated Noise Levels at Discrete Reptors.

Modelled | District Modelled | District

Location SANS Day |Guideline| Night |Guideline
Receptor District DBA dBA dBA DBA

R1  |Port Admin building Industrial 64.4 70 64.8 60
R2 |BSD quay Industrial 56.1 70 59.1 60
R3  \Weighing bridge Industrial 55.8 70 57.3 60
R4  NPA building are Industrial 34.3 70 38.2 60
R5 |Yacht club Industrial 43.2 70 47.2 60
R6  |[Zonnebloem Urban 36.4 55 39.3 45
R7  Brooklyn Urban 34.4 55 38.8 45
R8 [Central CBD 36.7 65 41.1 55

R9  Waterfront Urban with business 34.0 60 38.7 50
R10 Woodbridge Isl. Urban 23.6 55 26.7 45

R11 |Woodstock Urban with business 46.7 60 49.2 50

IMPACT ASSESSMENT AND RECOMMENDATIONS

NOISE IMPACT ASSESSMENT DURING CONSTRUCTION

Based on the estimations of the noise during thestcaction phase, the following conclusions can

be drawn:

During construction the noise impact will be arpassfic and will last for approximately three
years (in the worst case scenario).

The 70 dBA daytime guideline for industrial distsiavill not be exceeded outside the site’s
boundaries. The same applies to the 60 dBA nighd-guideline.

The constructions at the BSD will have a negligibfeect on the existing noise levels in the
nearby residential areas, i.e. well below 1 dBA.

The community in the closest residential area of Wgétack is expected to have no observed
reaction since the noise increase will not be eafite. The same applies to Zonnebloem and
Woodbridge Island.

There are no additional mitigation measures necgdeare implemented other than to adhere

to good practice guidelines outlined in the recomdagions section.

The construction impact rating can be summarised|ksvs:
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51.2

5.2

Table 5.1: Noise Impact Assessment Table.

Extent | Intensity | Duration | Consequence | Probability | Significance | Status | Confidence

Local Low | Short-term Very Low Definite Very Low | —ve High

As no specific mitigation measures are requiredpgact rating with mitigation was not provided.

Recommendations for Noise Minimisation During Constuction

For the construction operations of the BSD deeggriive following recommendations can be made:

e The construction equipment should be properly maiath accompanied by a maintenance
track record and have their silencer systems phpfanctioning at all times.

« The movement and operation of the construction egeift should be kept as far as possible
from the site’s boundaries.

e The stockpile materials should be positioned socogsrovide screening and protect the site’s

boundaries from noise during specific constructiperations.

Monitoring

It is recommended that noise monitoring should &dopmed biannually along the site’s boundaries
in order to ensure conformity with the regulatiarsd indicate relevant corrective measures to be
implemented. The measurements should be performeah Independent third party, in accordance
with procedures stipulated in the South Africaniblal Standard (SANS) Code of Practice: SANS
10103:2004.

VIBRATION IMPACT ASSESSMENT DURING CONSTRUCTION

Blasting operations are very different from the onidy of other construction activities, which are
continuous, or at least intermittent with a sigrdfit on-time. Blasting is an infrequent event Wwhic
affects the environment for only a very short timsyally seconds only. For that reason the impact
of blasting is usually low even if the instantangwibration level is significant either from theipio

of view of human reaction, or building response.

Vibration from pile driving operations, which may far longer in duration, are not significant at

distances of 50m or more, even if the piles argd@nd impact driving methods are used.
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521

5.2.2

5.2.3

524

Table 5.2: Vibration Impact Assessment Table.

Extent | Intensity | Duration | Consequence | Probability | Significance | Status | Confidence

Local Low | Short-term Very Low Definite Very Low | —ve High

Effects of Vibration on Humans

Blasting operations are not likely, according te tilasting report to have any damaging effect on
humans, if these blasting operations are designddcarried out with due regard to good blasting
practice. However, both an acoustic pulse transfeto the air from the water and ground surfaces,
and ground vibration can give rise to secondargendi a building, such as the rattling of windows
and other loose objects which are in a state ofrakequilibrium, and this is often interpretedaas
far more serious occurrence than it really is. Aldisonal complication is that the blast will in
general contain frequencies below those which aardard by the human ear i.e. below 20Hz..
These low frequencies also contain sufficient epaoggive rise to secondary noise, just as with
ground vibration, making it characteristically difflt to differentiate between the effects and the

perception of airborne blast and ground borne tidma

Effect of Vibration on Structures

The nature and magnitude of the response to viordtiom underwater blasting operations will
depend critically on the blasting regime choses, thture of the rock to be blasted, the size and
depth of the charge, the type of explosive, thalltapography, the local geology, and the detonatio
sequence. The closest dwellings around the sitatadéstances of approximately 1.5 km from the
nearest point of blasting and are therefore tadisto be affected in any way by the vibration from
blasting operations. Neither is ground vibratiammfrblasting operations likely to have any damaging
effect on humans or buildings on the dock, if thekssting operations are designed and carried out
with due regard to good blasting practice and with desire to obtain cost-effective results in

operational terms.

Effects on Marine Ecology

The Blasting report recommends that all seals amt$ be lured out of the Ben Schoeman dock to
sea during blasting periods. This means that alssghould be at least 1500 m away from the blast,
as the location of the rock to be removed is atahd end of the dock. It is therefore highly uslik

that seals or birds will be affected.

Recommendations for Vibration Minimisation During Construction
It is recommended in the first instance that thatet of test blasts should be carried out before

operations begin to determine the constardsidb specifically for the site, (see section 2.2.2) and
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calculate actual PPVs at sensitive buildings, s thvels can be controlled by competent blast

design.

It should be noted that the below-mentioned mit@@aimeasures are not considered additional but

part of the blasting procedures that will be notynfdllowed.

1. Calculating the charge size and timing delay topkegeound vibration levels below pre-
determined acceptable values.

2. Pre-notification of affected persons, all officemises on the dock property should be notified
of the intention to blast and the time of blasgfprably at the same time of day to remove the
element of surprise.

3. Correct stemming of blast holes to reduce noisedmétion generation and improve blasting
efficiency.

4. Monitoring of ground vibration and human resposkeuld be undertaken by an independent
third party entity to ensure that agreed levelsimfact acceptable and are being adhered to, and

to modify the blasting design as required.

5.2.5 Monitoring

It is recommended that identified sensitive stregsuincluding the closest section of the docKfitse
to the likely blast sites, should be instrumentéthwriaxial vibration monitoring instrumentation
capable of time signal capture as well as the peaticle velocity values used for comparison with
established limit values. This will enable post-dvanalysis of the signal to obtain the frequency
content and other parameters which may be necefmastructural dynamic analysis of sensitive
structures as well as providing feedback to thetlilg manager for optimising the blasting regime.
In addition, similar 3-axis underwater monitoringosld be carried out in the basin to quantify the

underwater pressures.
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Appendix A

Noise Monitoring Results
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No Location Zoning Coordinates
(dd°mm.mmm’)
S E

R1 | Port administration building, east of BSD Indust[i$3354.781| E1827.320

Record Sheet Position R1pn the 1 floor of the Port Administration building, overlbiog the Ben

Schoeman Dock and the current operations on thg. ghdoise mainly due to loading and offloading of

containers.

Time T RH w leq | Lmin | Lmax | L90 | L50 | L10 | L1 Comments
(€ %) | (m/s) | (dBA) | (dBA) | (dBA) | (dBA) | (dBA) | (dBA) | (dBA)
11:21 24.6 25| 687 648 779 655 67| 71.3| 754
12:05 26.9 27| 728 63 85.7| 65.3| 70| 75.8 82.6
16:04 19.6 42.1| 11| 703 644 79.1| 66.4) 686 729 77.5
16:27 23.2 4| 718 628 86| 64.1 68| 752 80.4
23:09 19.9 0.9/ 69.3 63.8 811 64.4| 66.1] 725 77.8
23:32 22.9 0| 65.1] 635 741 639 64.6 66.1] 68
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No Location Zoning Coordinates
(dd°mm.mmm’)
S E

R2 | Ben Schoeman Dock (BSD), main gyandustrial | S3354.571| E1826.922

Time (g") 5/3 (r\rll\;s) (cli_lgg) (LdrgiX) (Ldrg% (clj_gg) ((.!i_gz) (clfég) (dlélA) Comments
00:02 22 06| 761 562/ 939 579 631 78| 884
12:02 294 453 11| 792 72| 983 726 745 811 90.4
12:30 25.5 45 76.7| 67.6] 945 69.3 717 785 885
16:54 19.6 50.2| 23| 768 571 942 595 684 80.7| 87.9
17:09 26.5 14| 755 685 928 69.1 705 781 86
23:52 237 81.2 o| 746 67.1 859 688 721 77.6 832
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No Location Zoning Coordinates
(dd°mm.mmm’)
S E

R3 | Eastern side of BSD, on weighing bridge tower émdlal | S3355.161| E1827.213

RH

Leq

Lmin

Lmax

L90

L50

L10

L1

Time (gf’) @) | (mis) | (dBA) | (dBA) | (dBA) | (dBA) | (dBA) | (dBA) | (dBA) Comments
11:35 233 553 1.7/ 788 616 951 67.5 725 81.5] 90.3
11:44 25.6 2.4 731 614 86.6] 64.2 695 76.8/ 81.9
16:33 201 46.7| 21| 798 66.6| 101.1] 69.2| 73.7| 81.2| 87
16:49 26.4 07| 776 667 939 69.9 73.4| 801 88.9
22:27 19.3 35 81| 554/ 1009 62.2| 69.2| 80.6| 93.9
23:33 20.3 78.4| 15| 615 479 79.6] 50| 54.7| 65.2| 72.8
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No Location Zoning Coordinates
(dd°mm.mmm’)
S E

R4 | Western side of BSD, in the NPA building ajea bidal | S3354.271| E1825.849

Time (g") 5/3 (n\:\;s) (cli_lgg) (Ldrgf) (Ldrgi); ((lj_gg) (é_gg) (cliég) (dLBlA) Comments
10:26 248 469 35| 622 557 769 568 593 642 71.1
11:01 22.1 48| 60.4| 549 691 56.4| 576 641 67.4
14:20 229 455 29| 575 534/ 66.1 543 558 60| 645
15:30 26.5 12| 585 529 712 541 562 61| 66.6
22:15 17.9 15 51.2| 47.2| 663 48| 489 534 587
22:27 20.1 69.7 0| 53] 489  66.8 496 511 545 62.4
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No Location Zoning Coordinates
(dd°mm.mmm’)
S E

R5 | South of BSD, next to yacht club Industiial %%230| E1826.521

i HF
ik

Time (gf’) 5/3 (rx\;s) (532) (ﬂgf) (&E% (dng) (532) (é_ég) (dLBlA) Comments
10:54 297 517 07| 661 579 789 606 639 687 74.8
11:32 24. 27| 688 543 835 57.2| 632 71.8 803
15:07 245 41.7| 24| 718 554 864 59| 643 75 84.4
16:05 28.2 27| 633 58|  76.4| 59.7| 61.8] 654/ 703
22:41 23.8 0| 569 554/ 623 56.1 56.8 57.4| 586
22:52 21.2 883 0| 525\ 488 635 49.7| 508 537 61.3
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No Location Zoning Coordinates
(dd°mm.mmm’)
S E

R6 | Zonnebloem area, along Constitution Rpad Resalen63356.004| E1825.908

Time (cT") 5/3 (n\:\;s) (cli_lgg) (Ldrgf) (Ldrgi); ((lj_gg) (é_gg) (cli_ég) (dLBlA) Comments
10:04 256 402| 22| 62| 469 789 483 508 65 74.4
10:37 24.1 45| 602| 467 737 484 515 646 708
14:50 238 439 11| 562 508 728 532 548 565 626
15:05 24.8 46| 57.6| 463 738 47.4| 49.7| 604 69.4
22:03 18.9 o| 587 491 729 57| 577 592/ 66.7
22:05 18.2 717 0| 554/ 515 728 521 528 554/ 64.4
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Appendix B

MAPS
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Figure B.1: Noise Monitoring Locations and Modellirg Discrete Receptors
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