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EXECUTIVE SUMMARY

Blast Management & Consulting (BM&C) was contracted to provide a recommended blast design
for blasting operations and perform a review of possible impacts with regards to blasting operations
at the proposed Isundu sub station project. Ground vibration, air blast, fly rock and noise are some
of the aspects that could occur as a result from blasting operations. The report seeks to predict the
expected levels of ground vibration, air blast, fly rock and noise that may occur and the possible
influence on the surrounding private installations and sensitive Rainbow Chicken operations. The
report intends to provide information, calculations, predictions, possible influences and mitigations
of blasting operations for this project.

The concerns for blasting impact in the project area consisted of the location of Rainbow Chicken
operations towards the west of the project and further south west the African Bird of Prey
Sanctuary. The evaluation of effects yielded by blasting operations was evaluated for these points
of concern and others surrounding the project area.

Excavation work required is typical civil type blasting. Four areas were identified where blasting
operations will be required. Geotechnical reports provided indicated that these areas require the
establishment of platforms for construction beyond material that can be mechanically excavated.
The geology is such that drilling and blasting will be required. Specific blast designs were prepared
to achieve the required excavation levels. These designs were used for defining possible blast
impacts.

The expected ground vibration and air blast levels were calculated and evaluated. The levels of
ground vibration expected at nearest structures showed levels to be well within normal accepted
norms and standards. Levels are such that they will be barely experienced. The ground vibration
level at the nearest lay house of concern which is the second closest structure is significantly low
at 0.4 mm/s. This level is very low will definitely have no influence on structures. Based on the fact
that there is a concern on the wellbeing of chickens in the lay house the author considered a
vibration limit significantly lower than for structures at 6 mm/s. The author is not aware of any
information or research that can support vibration limits for laying chickens. The 6 mm/s is
expected to be low enough not to have any significant influence. Thus with the expected 0.4 mm/s
it can be assumed that possible influence will be insignificant with regards to ground vibration.

Air blast levels from blasting were also predicted. The levels of air blast are again lower than an
anticipated limit of 115 dBL at 94 dBL. It is however not normally air blast that could be problematic
but rather loud and sudden noises. Blasting has the possibility of creating such noises. The
designs make specific provision for increased controls to manage air blast and noise. Stemming
lengths are significantly longer than normal and only electronic initiation is prescribed as the
initiation system. The designs used were also evaluated for possible cratering and found to be
such that little to no surface effects can be expected. The blasting recommended concentrates on
breaking the harder non-rippable tillite material without creating major movement of material. The
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top layers of the geology for the blast areas are soft and machine excavation can be applied. Air
blast levels predicted were also converted to possible noise levels. This is however a new field with
limited evidence that can be applied to correlate data or to confirm the predictions. Based on
equations used and results from research work reviewed the estimated noise levels at the nearest
Rainbow Farm (L14) are predicted to be between 51 dBA to 92 dBA per blast. The average
expected for all installations around the project site is expected to range between 55 dBA and 69
dBA.

Recommendations and mitigations have been provided that can be followed to ensure even lower
levels than the predicted values. The predicted values are based on normal proper blast
preparations. These additional measures will only further assist to ensure that disturbance is well
and properly managed.

The possibility of fly rock was considered and based on normal blasting practices an unsafe zone
of 84 m was identified. No specific structures are of concern for damage within this unsafe range.

In terms of timeframes, a programme based on working on two platforms concurrently, will take
approximately 96 days over a 13.7 weeks period.

In addition it may be added that blasting operations can be conducted relatively anywhere. Blasting
is currently being conducted in Sandton within proximity of high-rise buildings, Gautrain tunnels
and other restrictions very effectively. It is a process of managing the blasting operations and
exercising proper controls.

From a blasting perspective there is no reason to believe that this development cannot take place.
The possible influences of blasting are significantly low and can be managed. However, they will
require experienced and active management and control to keep to the levels predicted in this
report but should be quite possible.

This concludes this investigation of possible impact from blasting operations at the proposed new
Isundu Sub station project.
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4  Acronyms and Abbreviations

List of Acronyms used in this Report

aandb
ANFO
APP
B

BH
BM&C
Bs
Dist.
D

E
Expl.
EIA
Freq.
GRP
I&AP
K

L
Lat/Lon hddd°mm'ss.s"
M

m (SH)
M/S
Mc

N

NE
NW

P

POI
PPD
PPV
PVS
RPP

SDB
SE
SH
SW
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Site Constant

Ammonium nitrate fuel oil

Air Pressure Pulse

Burden (m)

Blast Hole

Blast Management & Consulting
Scaled Burden (m*%kg™?)
Distance (m)

Duration (s)

East

Explosive Mass (kg)
Environmental Impact Assessment
Frequency

Gas Release Pulse

Interested and Affected Parties
Factor value

Maximum Throw (m)
Latitude/Longitude Hours/degrees/minutes/seconds
Charge Height

Stemming height
Magnitude/Severity

Charge mass per metre column
North

North East

North West

Probability

Points of Interest

Peak particle displacement
Peak Particle Velocity

Peak vector sum

Rock Pressure Pulse

Scale

South

Scaled Depth of Burial

South East

Stemming height (m)

South West
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T Blasted Tonnage

TNT Explosives (Trinitrotoluene)
USBM United States Bureau of Mine
W West

WGS 84 Coordinates (South African)
WM With Mitigation Measures
WOM Without Mitigation Measures

List of Units used in this Report

% percentage

cm centimetre

dB Decibel

dBL Decibel Linear

dB(A) Decibel A scale weighted
dB(B) Decibel B scale weighted
dB(C) Decibel C scale weighted
G acceleration

g/cm® gram per cubic centimetre
Hz frequency

kg kilogram

kg/m?® kilogram per cubic metre
kgt kilogram per tonne

km kilometre

kPa kilopascal

m metre

m? metre squared

MJ Mega Joules

MJ/m3 Mega Joules per cubic meter
MJ/t Mega Joules per tonne
mm/s millimetres per second
mm/s? millimetres per second square
ms milliseconds

Pa Pascal

ppm parts per million

psi pounds per square inch

d theta or angle
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5 Introduction

Eskom intends increasing its distribution network and is proposing to construct a new substation
with turn-in transmission lines. The location of the Isundu project site is amidst various installations
such as Rainbow Chicken operations, African Bird of Prey Sanctuary, the Lion Park and various
other private owned houses.

The site will require specific ground works to be able to establish the substation. In conducting
ground works there may be a requirement for drilling and blasting to achieve the correct excavation
depths. The ground conditions range from soft to medium hard Tillite material. Pre-test work
indicated that refusal on test pit were in the order of 2.6 m. Excavation requirements deeper than
this 2.6 m may require the use of drilling and blasting operations. It is the objective of this report to
consider the possible influence that may be expected from blasting operations and consider any
mitigation that may be required to conduct the process safely and efficiently.

Blast Management & Consulting has been contracted to provide this evaluation of possible blast
impacts. The evaluation considers the effects from blasting in the forms of ground vibration, air
blast, fly rock and noise. This report predicts, evaluate and make recommendations regarding
these aspects to facilitate and ensure that influence is restricted as best possible.

5.1 Scope of work

The required scope of work for the project can be summarised in the following bullet points. These

points were raised as possible concerns that need to be investigated in the Environmental Impact

Assessment:

1 Provide some indication of the typical frequency and size of blasting which can generally be
required for a construction project of this size and nature.

1 Provide an overview of alternative options should blasting not be feasible or desirable and if
these would be likely to have a greater noise or disturbance impact, in comparison to
blasting.

1 The noise specialist study has concluded that the noise from piling and drilling operations will
not exceed 60 dBA at the closest chicken houses. The measured residual (existing) noise
levels at 15 metres from these chicken houses were in excess of 50 dBA. Provide an expert
opinion on the potential of sudden noise levels from a typical blast to exceed these noise
levels and the feasibility of mitigation measures to ensure these noise levels are not
exceeded at the closest chicken house.

1 Provide an expert opinion on the potential of blast overpressure to potentially affect

surrounding chickens in these laying houses and the feasibility of mitigation measures to
ensure that no pressure shock waves affect or frighten the chickens.

BM&C Report: Blast Impact Analysis Page 11 of 58
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5.2

Provide an expert opinion on the potential of vibrations from blasting to potentially affect or
frighten the chickens in the surrounding chicken houses and the feasibility of mitigation
measures to ensure that vibration levels are kept to required or minimum levels.

Provide an opinion if any of the impacts identified and mitigated for the closest chicken farm
could still potentially affected the African Bird of Prey Sanctuary being in another direction
from Rainbow Farms.

Provide a summary of feasible mitigation measures that should be incorporated into any
environmental authorisation and tender documentation to ensure the appointed contractor is
legally bound to meet the required blast impact specifications.

Provide recommendations on monitoring options available during construction in order to
ensure that any claims or negative impacts can be verified.

Provide any additional input, issues or recommendations related to the stakeholder concerns
raised.

Methodology

The methodology applied for the investigation is as follows:

6

1 Determine and identify location of the proposed substation with surrounding
structures.

1 Review of the site plan and get an estimate of the type of blasting and size of blasting
likely to be required.

1 Calculate expected levels of ground vibration, air blast, fly rock and noise from the
blast designs estimated.

1 Evaluate the areas and installations surrounding the site for possible influence from
blasting operations.

1 Conduct an impact assessment considering aspects of blasting operations.

1 Provide review of alternatives and recommendations in order to conduct blasting
operations, if any, safe and efficiently.

Study Area

The proposed location of the Isundu sub station is located on the farm Thorndale portion 1032/23
at Lat/Lon (WGS84) coordinates S29 39 48.7 E30 30 54.3. The site was reviewed using Google
Earth aerial imagery with information provided by ACER (Africa) Environmental Management
Consultants. A site visit was also conducted. The geographical location of the project is shown in
Figure 1. Figure 2 shows detail of the proposed site layout. Indicated on Figure 2 are the nearest
neighbouring installations and structures to the project site.

BM&C Report: Blast Impact Analysis Page 12 of 58
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7 Site Review

7.1 Geotechnical Information

The project consists of establishing and construction of a platform to build the substation and its
various components. The construction plan indicates that there will be cutting and filling areas
required. The cutting areas are areas where blasting will be required. There is currently no specific
blasting plan. Only part of the total area identified will be used for actual substation infrastructure.
Figure 3 shows the footprint of the substation area. Indicated on this figure are areas where cutting
will be required. The site is located on the top of a small hill. Figure 4 shows various cross sections
taken over the area indicating the required depth profiles where cutting will be required and the
depths of such cuttings.

Figure 3: Footprint area

BM&C Report: Blast Impact Analysis Page 14 of 58
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Figure 4: Cross sections profiles

Data from the geotechnical report indicates that blasting will be required. The initial layers of
material are machine excavated followed by varying degree of hardness rippable by different size
machines. Seismic tests, test pits and laboratory testing were conducted on various areas of the
site. Data from the geotechnical report prepared by Drennan Maud was used to assist with
decisions on the blasting methodology and process. Figure 5 and Figure 6 shows summary of test
results reported in the geotechnical report.

Extracted from geotechnical report:

Inspection pitting indicated that colluvial, residual and completely to highly weathered tillite
classifies as fAsoftodo excavation (SANS 1200D stand
an average depth in the order of 2.5m with an expected range of 2.0/3.0m below EGL.

6l ntermedi ated excavati on, lantaseexpected atan averagedepthofppi ng
between 2.5 and 3.5m with an expected range from between 2.0/3.0m to 3.0/4.0m below EGL.

O0Hardodé excavation requiring blasting is expected
range between 3.0 to 4.0m below EGL. For ease of reference, areas likely to require blasting are
indicated on the site plan.
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Table 8 : Summary of Seismic Results

Traverse Average Depih \s;::cs)::;; o |

(m) (mis) D7G D8H D9

0.0-4.0/85 1596 MR MR

T 4.0/8.5 - 8.5/14.0 2658 NR NR
8.5/14.0 - >15.0 4270 NR NR NR

0.0-0.8/1.0 283 R R

T2 0.81.0-2.5/7.0 1558 MR MR
25/.0->15.0 3269 NR NR NR

R - Rippable MR - Marginally Rippable NR - Not Rippable

Fromthe above itis evident that the tillite bedrock becomes hard at a depth of between
2.5 and 4.0 m below the existing ground level.

Figure 5: Summary of seismic tests from the geotechnical report
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Figure 6: Summary of laboratory tests from the geotechnical report

Information provided indicates that there are mainly four areas that will required excavation by
means of drilling and blasting. These areas are shown in Figure 7 and identified in this report as
Platform 1, Platform 2, Platform 3 and Platform 4.

BM&C Report: Blast Impact Analysis Page 17 of 58
Report No.: Isundu-Blastimpact-
160510EIAVO01-1 (FINAL 26.06.2016)



























































































































