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CWD32.1

CWD32.2

cwp3az.2.1

cWwbD3222

PARTICULAR SPECIFICATION CWD32
CONVENTIONAL CONCRETE FOR DAMS

SCOPE

This specification comprises the requirements for concrete work (plain and reinforced) for dam construction.
It covers the supply and standards of materials, the plant and formwork required, the quality, manufacture,
cooling and curing of concrete, the tolerances in workmanship, tests and acceptance criteria.

INTERPRETATIONS

Supporting Spacifications and Standards

This specification is supportad by the epacifications and standards referred to or contained elsewhsre in this
document.

Definltions and Abbroviations

For the purposs of this specification the definitions and abbreviations given elsewhere In this document and
the following definitions and abbreviations shall apply :

CwWD32.2.2.1 General

Adverse weather. Cold weather, or weather in which
tha ambient ternperaturs is above 25°C, and

the relative humidity is low, or

high concrete temperatures, or

the wind velocity is high,

or weather In which any combination of these three conditions occurs, and which tands to impair the quality
of fresh or hardened concrete or otherwise causes concrefe to have abnormal properties. To assist in
determining such conditions, Adverse Weather shall be desmed to be when the Evaporstion Rate as

calculatsd as shown in Appendix A exceeds 1,0 ka/m’h.

Builfin parts. Builtin parta shall be deemed to refer to all recaption frames and gulde frames and similar
parts of the hydraulic sieelwork cast within second stage concrete after erection.

Cementitious Materials. Includes cement and Portiand cement extenders
Cold weather. Weather conditions in which the embient temperature is 5°C or lass.

Concrefe cover. The thickness of concrete between the face of the concrete and the cutside of the nearast
reinforcing stesl,

Cool weather. Westher condifions in which the ambient temperature is higher than 5°C but not higher than
15°C.

Embedded parfs. Embedded parts shall be deemed fo refer to all anchor plates or camier channels or similar
parts of the hydraulic steefwork cast in with the primary concrete.

Ehdure. An item such as & bolf, anchorage, bearing or similar component that is cast or grouted into
concrete and would include builiin parts and embedded parts.

Formwork. Temporary works required to support and shape the concrete for a structure.

Raising of Clenwilllam Dam
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Hot weather. Waeather conditions in which the temperature is higher than 32°C.
Normal weather. Weather conditions In which the amblent temparature is higher than 15°C but not higher
than 32°C.

CwD3a2.2.2.2 Quallty
Approved feborefory. A laboratory suitably equipped and staffed for purposes of concrete testing and as
such approved by the Engineer.

s6. A concrate class refars to strangth concrete and is designated by the grade of concrete

followed by the maximum nominal size of aggregate used in millimetres,
Consisfency. The consigtency relates to the weiness or driyness of the mix. The consistency of
low-workabliity concrete Is measured with the Vebe consistometer, whilst with normal workabillty concrede it
iz measured by the slump cone.
Grade of concrefe. An ldentifying number for the concrete which is numerically squal fo the specified
150 mm cube strength at 26 days measurad In megapascals (MPa).
Prescribed mix conerete. Concrete for which the Enginesr has prescribed the mix proportions.
Ready-mixed concrefe. Concrete complying with the relevant requirements of the specification delivered on
Slte in a plestic state.
Strength concrete. Concrete designed primarily for strength.
Workability. The property of fresh concrete that determines the sase with which it can be placed and
compacted without segregation of the constituent materials. The workability is measured by the compaction
factor.

CWwWD32.2.2.3 Strength
Characteristic sfrenoth. The concrate strength stated in the Contract, which In all cases represents the
sirength below which not more than 5% of valld 28-day compressive strength test results, obtained on
150 mm cubas of concrete of the same class, may fall. For mass congrete with a specified grads of 15 MPe
ar lower, the 5% failure rate may ba increased to 10% at the discretion of the Engineer.
Specified strenath. The characteristic strength specified on the Drawings.
Targst strength, An average value of the strength of concrete that is higher than the specified strength to
snsure that the specified strength Is attained.
Valid fest result. The average result obtained from the compression iesting of three 150 mm test cubes of
concrele in accordance with SANS 5863,

CWD32.2.2.4 Abbreviations
FA Fiy agh
GBS Ground granukated blast fumace slag
PC Porfiand Cement

W:C Ralio Water: Cemont ratio
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CWD32.2.3 Explanation of Terms

CWD32.2.3.1 Exposure Conditions
(a)  Mild Conditions
Conditions under which the concrete Is protected from the weather and exposed only to air.

(b}  Moderate Conditions
Conditions under which the concrete is
{® sheltered from severs rein and Is not subject to fréezing when wet; or

iy  buried In non-aggressive soll; or
{iiy  confinupusly under fresh water.

{c) Severe Conditions
Conditions under which the concrete Is exposed or subject to atty of the following :

@) driving rain;

(i} altemate wetting and drving;

(i) freezing when wat;

{iv) freshwater (at the watsrine);

(v}  splashing or spraying with fresh water;

(v} comosive fumss or heavy condensation of water;
(vi) aggressive soll;

{vil) saltfaden alr.

(d)  Very Severe Conditions
Conditions under which the concrets Is expossd to any of the following :

] sea watber (below or at the watar line);
(1) water spray or windbome salts;
(ii) water containing sulphates or chiorides;
{iv)  highly cormosive fumes.

CWD32.2.3.2 Strenath Concrate

A sirength concrete s referred to by the conerete class and designated by fs specified grade in MPa and the
maximum nominal size of coarse aggregate in mm used In its manufacture, e.g. Class 25/T5 refers to a
grade 25 mix made with 75 mm maximum size coarse aggregate.

CWD32.2.3.3 Joints

(@) Designated Jolnte
All jonts shown on the Drawings.

(b) Movement Joints

These joints can be of the expansion or contraction type and allow the adjacent concrete sections to
move relalive to each other.
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Construction Joints
A Jeoint between concrete sections which requlres a fim bond. Construction joints shall be located
only where shown on the Drawings or approved by the Engineer. Whare the Contractor proposes

construction joints other than those shown on the Drawings these proposals shall be submlited to the
Engineer for his approval at least 28 days prior Io the concrete pour. If approved, such joints shall

become designated joints.

Unforeseen Joints

This type of joint arises during a halt in e concreting operation as a resulf of plant faliure, Inclement
weather or other unforeseen clrcumstances. This creates a construction joint.

CWD323  MATERIALS

CWD32.31 Approval of Materials

The Contractor shall supply to the Engineer eight waeks prior to the commencement of concrefing, adequate
samples of aggregates, cemantitious materials, addiives and water, for his approval. In addition, the
Contractor shall supply full detzils of source, delivery and storage arrangements together with a full set of
relevant test results/certificates from an approved laborafory that the water and aggregates comply with the

requiremnents of this specification.

CWD323.2 Cementitious Materials

CWD32.3.2.1 Applicable Specifications

The cementitious materials to be used in the Works shall comply with the requirements of the following
specifications, as appropriate :

BS 1370 Spacification for low heat portiand cement

SANS 50197  Part 1: Composition, specifications and confonnity criteria for common cements.
SANS 1491 (Part) Portland cement extenders. Part | : Ground granulated blast fumacs elag
SANS 1491 (Part Il) Portland cement extenders. Part Il : Fly ash

All cementitious matarials shall bear the official mark of the appropriate standards authority.

For the purpose of reducing the alkali-silica raaction, the equivalent available sodium ¢xde content of the
MGBS or FA shall not excead 1,5 %.

Cements other than CEM | 42,5 N shall only he used with the prier approval of the Engineer after the
Contractor has submitted full details explaining the reasons for using thie type of coment and what measures
he intenids fo feke to minimise the effects of the increased heat of hydration and the slower rate of gain of

long-tesm strength.

CWD32.3.2.2 Storage of Cementitious Materials

Separate faciliies shall be provided for each type and origin of cementiticus materlals. Cemenitious
malerials may be delivered in bulk or in muiti-walled paper bags. The Contracter shall supply to the Engineer
on a daily baslis, copies of the delivery notos which shall inciude details of supplier, date of manufacture and
factory of manufacture. Storage faciities shall provide adequate protection ageinst moisture and other
factors which can cause detsrioration of the materials. The design of sflos shall ensure that na dead-spols
can form. Storage sheds for matsral suppfied in bags shall ensure that the bags will not be in contact with
the ground or the outside walls. At no fime shall the stacks exceed 12 bags in height.

‘The Contractor shall ensure that the oldest material is used first and any material older than 10 weeks or
which has bscoma contaminetsd shafl ba immesdiately removed from Site. The Contractor shall provide

sufficient storage capacity to cater for 2 weeks peak production of congrete,

CWD32.3.3 Watler

Water shall be clean and free from detrimental concentrations of acids, alkalls, saits, sugar, organic mafier
and other chemical substances and petroleum products. The Condractor shall provide adequate storage

Ralsing of Clanwilliam Dam
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tanks on Site o ensure no Interruption of the concreting operations and these tanks shall be so constructed
that no contamination of the water can occur,

June 2018

CWD3234 Aggregates
CWD32.3.4.1 Genersl
Tha Contractor shall construct storage Tacllitios that :
(2) provide adequate capacity to ansure no interruption to the construction,
(b}  provide separate storage areas for different lypes and sizes of material,
(c)  ensure there is no Intermixing or contamination by deleterious matier,
{d) ensure thers is no segragation,
(8}  ensure that the aggregates are shaded from dlract sunfight during periods of adverse weather, and
[{i] restrict the height of stockpiles to less than 3 min order to pravent breaking down of perticles.

CWD32.3.4.2 Coarss Aaaregates (Stons)

The coarse aggregates shall meet the requirements of stane for concrete in SANS 1083, except the grading
which shall meet the requirements of Table CWD32.1 and shall not have any property, which in the opinion
of the Enginesr, could adversely affect the concrete.

Table CWD32.1 : Coarse Aggrogate Grading

MASS (%) PASSING

T — - R— .
; 53,0-37,5 f 375-19.0 | 100-478 |
— e LN =1 _
. & [ esw0 | 100 |
s | o5 [ a0 | 100 i
25 | 05 I 2045 T | sANS201
KT I e T 010 | e100 |
85 | o I os R
475 [ ' - T 05 .
] 2 | SANS 201

| Dust content, material that passas 75 micron sieve, (mass %, max)

The coarsa aggregate shall be ssparated and separately stockplled in 83,0 mm, 37,5mm, 26,5mm,
19,0 mm and 8,5 mm nominal sizes of stone or sizes as directed by the Engineer.

The stane shall be tested for the following properties:
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Table CWDSZ 2 COarso Aggrugam Propemas

[ PROPERTY | VALUE | TEST METHOD
10 % FACT value of less than 13,2 mm and more than 8,6 mm { 110 | SANS 5842
fraction (dry), kN (min) - R R

| Fiskiness index (%,max) _ | 3 | SANS 5847

‘_ Shape (wids content, %may | 48 | SANS5B4S
Soundniess and durabliity (loss In mass, % max) (sodium and [ g8 ASTM CS3
mapnesivm sulphate method) J —

| Abrasion resistance (% max) ! 48 BANS 6846

| Content of material of low denaity {sach size fraction, % mex) i 2 " sanssesT
Wahsr absorpbon % max) | 1 SANS 5843

The aggregate shall meet the requirements of a structure where shrinkage Is important.

CwD32.3.4.3 Fine Aggregate {Sand}

The fine aggregate shall meet the requirements of sand for concrate in SANS 1083, except the grading which
shall mest the requirements of Table CWD32.3 and shall have no property which, in the opinion of the
Enginser, could adversely affect the concrete.

Table CWD32.3 : Fine Aggrepate Grading

| |  MASS(X)PASSING ‘|
[ SIEVESEE " LOWERLMIT | UPPERLMT | o METROD
[ " érmm | w0 | N F
. 475mm | w0 | 85 |
—— S T |
1,18 mm - 90 60
!.. e —l| -
' 0200mm 3B - 5
0150 mm 10 i [ |
~ 00Tmm 5 [ [] )

The sand may be of either class specified in Table 1 of SANS 1083 or may be a blend of both classes. The
Fineness Modulus shall be between 2,0 and 3,2 and if necessary shall be achleved by the blending of at
most fwo types of sand. Different types and classes of sand shall bo separately stockpliad. The Contractor
shall submit for approval the Fineness Modulus that he proposes fo adopt for the sand and after approval the
actual value of the Fineness Moadulus shall not differ from the approved valua by more then 0,2,

The sand shall be tested for the following properties:

Table CWD32.4 : Fme Aggregate Propames

'PROPERTY ' I vaue | TESTHMETHOD
| Methylene absorption value (max) o | 07 | SANS 6243
| Clay content material < 3 micron (maes, % max) I [ 20 | sanse2a
| Chioride cantent, expressed as Cl (mass, % max) ] 003 | SANS 202
‘ Qrganic Impurlties | T¢<3 | sansssa
Presence of sugar - ‘ o ' SANS 5833
Non-scluble deleterlous material Including material of low density in 2 | SANS 5837
Sacheizefraction(%omax — | ;
| Water absorption 10 | SANS 5843

The aggragate shall meet the requirements of a structure where shrinkage is important.

CwD32.3.4.4 Use of Plums

The use of plume will not be pemmitied.
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CWD32.3.8 Admixtures

Admixtures shall not be used in any contrete mix without the prior approval of the Engineer and shall be
subject to the conditions specified by the Engineer. If admixtures are used, they shall conform to
ASTM C484, Any request frorn the Contractor for such approvel shafl include the following information :

June 2018 e _ : = L WIS/

(8) ‘The trade name of the admixture, its source and the manufacturer's recommended method of use.
{b)  Typical dosage rates and the effects of underdosage and overdossage.

(c) Details of the admbdure's composition and in particular the chioride content.

{d)  The Contractor's proposed method of use and control.

CWD32.3.6 Reinforcemsnt

The reinforcing bars shalt comply with the requirements of SANS 920 and shall bear the official mark of the
SABS. The different types of reinforcement given in Clause 3.1 of SANS 920 are shown on the Drawings

with the following designations :
R : hotrolled mild steel bars of plain round cross-seclion,
Z hotrolted mild steel deformed bars, cold-worked fo increase yicld stress,
Y hot-rolied high yield stress stes! deformed bars.

Waelded steel fabric shall comply with the requirements of SANS 1024.

All reinforcing steel shall be stored an &ite in such a manner as o avoid distortion and shall be protected
from sggrassive environments and contamination from foreign matter. Bare shall be clearly marked efther
individually or In bundles with their code numbars immediately after cutting andfor bending, and before fixing

Commences.
CWD324  PLANT

CWD324.1 Batching Piant

CwD32.4.1.1 Genseral

The Contractor shall ensure that, Imespective of the equipment used, batching of new material cannot
proceed until the weighing hoppers have been completely emptied of the previous batch and the scales are
completaly in balance. When cancrele production is inifiated, the batching and mixing plant will have been
adequately tested and calibrated to ensure complete compliance with the refated spacifications. Material not
complying with this specification shall be rejected and any placed concrete shall be removed, as directed by

tha Engineer.

CWD32.4.1.2 Maferials Feed

Aggregales shall be fad to the batch plant bins by an approved method. Hoppars shall have Indicators and a
light bar visual to the operetor indicating level of aggregates. Where reclalm conveyors are used, there shall
be at least two feeders per conveyor. The feeders shall be capable of adjustable faed rates controfiabla by
the plant operator and by the plant’s electronic control system.

CWD32.4.1.3 Bin Slios

Separale bins or compariments shall be provided for each si2s of aggregeats. The bins shali have steap side
slopes, lange gate openings, and be capahle of handling the aggregate in a damp condition without choking.
The bins shall be so amanged as fo avoid the possibllity of cross contamingtion of aggregete sizes.

If so specified in the Project Spacification, facliitiss for the introduction of chilied air for the cooling of
aggregates in the baich plant storage bins must be applisd.

Raising of Clanwilliem Dem T 'CWD32 Canventional Concrete for Dams
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CWD32.4.1.4 Weigh Batchers

Aggregates shall be weighed in separate weigh batchers with individual scales and cements and pozzolans
shall each be weighed on a seperate scale in a separsie weigh batcher. Water may be measured by weight
or by volume. If measured by weight, It shall nol be weighed cumulatively with another ingradient.
Admixtures may be batched by weight or by volume. The weigh batchers hall be amranged so as to permit
the convenient addition, or removal of material.

The batching and mbding plant shall have a realisable reserve capacity of at least 30 % of the required
maximum placement rate.

CWD32.4.1.5 Water Batcher & Dispenser

A suitable water measuring device shall be provided which will be capable of measuring the mixing water
within the specified requirements for each batch, The mechanism for delivering water to the mixers shall be
free from lsakage when the vaives are closed. The fiting and discharge valves for the water batcher shall be
interiocked so that the dischame valve cannot be opened before tha filling valva is fully closed. When a
water mater is used, a suitable strainer shall be provided shead of the metering device. Water delivery pipes

ghall be frea of lsaks downstream of the measuring devics.

The dispenser shall be interlocked with the electronic plant control and shall wam the operator and shut down
the plant if insufficient liquid is avallable.

CWD32.4.1.6 Moisture Control

The plant shall aliow the simple adjustment of the materials batch weights to compensate for variations in the
aggregate molsture content, as determined by manual measurement, or by maisture content probes.

CWD32.4.1.7 Admixture Dispensers

A separste balcher or dispenser shall be provided for each admbdure. Volumetric dispensers shalf be used
only for liquld admixure and each plant shall be equipped with the neceseary calibrated devices that wil
pemit convenient chacking of the accuracy of the dispensad volume of the particular admixture. The
batching or dispensing devices shall be capable of repetitively controlling the baiching of the admixtures to
the accuracy specified. Piping for Bquid admbdures shall be fres from Ieaks and properly valved to prevent
backflow or siphoning. The dispensing system shall include a device or devices which shall either detsct and
indicate the presence or absence of flow of the admidure, or provide a convenlent means of visually
observing the admixture In the process of being batched or discharged. Each system shall be capable of
ready adjustment fo permit variations of the quantity of admixiure to be batched. Each dispenser shall be
interlocked with the batching and dischargs operations so that each admbdure is added separately ta the
batch in solution In a saparate portion of the mixing water, or of the fine aggregate, in a manner that ensures
uniform distribution of the admixtures throughoit the batch during the required mixing period.

The nozzlss of admixture dispensers chall be maintained in a clean and fully operational condition at all
times.

CWD32.4.1.8 Scales

Adsquate facilifies shall be provided for the accurate measurement and control of each of the materials
entering each batch of concrete. Standard test weights and aeny other ewxiiary equipment required for
thecking the aperating performance of each scale or other measuring device must be provided. Tests shall
be made in the presence of the Engineer prior to the start up of concrete placing and at least monthly
thareafter. Each weighing unit shall Include a visible springless dial which shall indicate the scale load at all
etages of the weighing aperation. The welghing equipment shall be amanged so that the plant operator can
convenlently observe all dials and indicators. The minimum acceptable scale measurement accuracy shall
be 0,5% in respect of water and cementitious matarials and 1% in respect of aggregates.

CWD32.4.1.9 Cement, Pozzolan and Aguorenate Fesd

Cament, pozzolan and aggregates shafl be uniformly fed into the mixer by belt, auger, vane feeder or other
acceptable method. The feed bins shall be equipped with a low level indicator that both wams the cperator
and can shut the plant down in case of insufficlent material aveilablfty to ensure adequate materials for
batching.

CcwD32.4.1.10 0
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The measuring oparation of each materal shalf start when actrated by ene or more starting mechanisms and
stop automatically when the designated weight or volume of each material has been neached. They shall be
interfocked in such a manner that the discharge device cannot be actuated until the indicated quantity of
matarial Is within the applicable tolerance. The plant shall be arranged so as to facllitate the inspection of all

operations at all imes.

The control sysiern shall be capable of changing mix designs instantaneously, producing at least 16 different
mix designe, producing any of the mix designs at a varfable production rate and tracking the mix changs
either fo a hopper or a conveyer system. The contro! panel shall display the designed formula values and the
instanizneous percentage values, or aclusl measured massss, for each ingredient and shall record the
values at & preset ima interval, or on demand, with a multipls copy printer/recordsr,

The plant control shall be atitomatic and shall not require manual Interventior: to adjust the material flow, The
plant shall further possess the capability of full manual operation for a single concrete at a time, at Jmited
production and for shert periods, in the event of loss of electronic control. The eiacironic control system shall
incorporate modular replaceable components to reduce down time in the event of a control system
malfunction. An inventory shall be maintained of such replaceable components.

The molsture content of the fine aggregate shall be monitored using a device that takes measurements
immedietely pricr to diepensing into the mix plant weigh out system.

Delivery of materials from the batching equipment shall be within the limits of accuracy given in Table
CwD325,

Table CWD32.5 : Limits of Accuracy for Batching Equipment
[ mATRIAL i PERMISSIBLE VARIATION (%)
oy - e _
Pozzolen ' ." ' .2
— — | —
i Aggregate smaller than 37 mm ' 43 B
" Aggregate largerthan 37 mm +3
Admidures ' ' e

CwWD32.4.1.11 R

gcorders

An accurate recorder or recorders shall be provided for the aggregates and cementitious materigls. The
recarder shall note formula changes and ehall print total quantities of each ingradient and total weights
produced on demand. The welghts or volumes of waler and admixtures shall also be recorded. The

recorders shefl conform to the following requirements:
(8 The recorders shall produce a graphical record on a single visible sereen and a digital recerd on a
hard drive of the weight or volume of each material in the batchers at the conclusion of the

batching cycle. A printed record shall be praduced prior ta delivery of the materials to the mixer.
After the batchers have been discharged, the recorder shall reffect the retum to empty condition.

{b)  Graphical recording units shall be completely housed in lockable cabinets,

(c)  The printed records shall be 8o marked that each batch may be permansntly identified and so that
variation In batch weights of aach type of hatch can be readily observed.

{d) The printed record shall indicate the time of day at intervals of not more than 15 minutes,

{e)  The printed records shall become the properly of the Engineer.

()  The recorders and readout screens shall be placed in a position convenlent for absarvation by the
concrete plant operator and the Engineer,

{g)  The recorded weights or volumes, when compared to the weights or volumes actually batched,
shall be within the limlts of accuracy specified in Table CWD32.6.

e ———
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Table CWD32.6 : Limits of Accuracy for Recording Equ_lpment
:“‘j  MATERIAL ] 'PERMISSIBLE VARIATION (%)
| Cement & Pozzolan - +2 )
| water I . .

Aggregate _ | 2

CWD32.4.1.12 B
gich Counter
The plant or the mixers shall include a device for automatically counting the total number of batches of
concrete mixed.

CwD32.4.1.13 P
rolection

The weighing, indicating, recording and control equipment shall be sufficiently protected against exposure to
dust, moisture and vibration to efiminate interference with the proper operation of the equipment.

CWD324.2 Mixing Plant

CWD32.4.2.1 General

The Contractor shall ensure that the type and capacity of the mixing plant is such that the rate of output of
concrete is suitable for the rate of concrete placement. Each mixing machine shall be capable of producing a
uniform distribution of the ingredients throughout the batch, Wom or bent biades shall be replaced and inner
surfaces of the mixer shall be kept clean and fres of hardened concrete. Blades wom by more than 15 % of
their depth shall be replaced. The mixars shell not be charged in excess of the capaclly recommended by
the manufacturer and the drum, or mixing blade spesd designated by the manufacturer shall not be

axceaded,

Mixers shall be batch type. Continuous mixers shall not be allowed. Only twin horizontal shaft mixers
capable of thorough mixing of the constituent materlals, spiit drum, or other approved types of mixer shail be
used. The mixing period shall be sufficiently long to ensure the complete and thorough mixing of materials.
it shall remaln the Contractor's responsibility $o prove the adequacy of the mixing time proposed. The plant
shall be equipped with at Jeast two Interchangeable mixers, each of adequate reserve capacily for at least
30 % production above the required maximums concrete placement rate.

The Engineer reserves the right to order that the mixing time be set to some period which, in his opinion,
required fo achieve thorough mixing. The mbdng time shall be increased when such increase is necessary o
ecure the required untformity and consistency of the concrele. Excessive over-mixing requiring additions of

water wil not ba permitied.

When the Contractor proposes to reduce the mixing time, three uniformity tests at the proposed {reduced)
mixing time will be made under the supervision of the Engineer. These tests will determine whether the
reduced mixing fime will produce concrete that mests the requirements of this specification. Sultable faciities
shall be provided for obtaining representalive samples of cancrete for uniformity tests. Al necessary
platforms, fools, and equipment for obtaining samples shall be furnished.

In order to allow the consideration of a reduced mixing time, the Contractor must prove that, when tested for
each of the foliowing, sach of three samples taken from the mix produced reflects variations within the ranges
given in Table CWD32.7, when compared fo & mix producad according to the approved mixing fime:

~ CWD32 Conventional Concrete for Dems
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Table CWD32.7 : Ranges of Variations in Mlxlng Times
= st [ ALLOWABLE VARIATION COMPARED TO QRIGINAL |
' _  MIXING TIME |
| Water content of mortar, percentbywelgt | @-115
‘Coarse sggragate content of concrets, perwnt_hywelgm [  eo-110 |
Unit weight of alr-free mortar 1 104
g0-120 ]

| Cement content of cried morter, percent by weight |

Should any mixer at any fime produce unsafisfactory results, its use shall be promptly discontinued until it is
repaired.

CWD32.4.3 Vibrators

Except for thin seclions whare vibrafing shutters may be employed, the Contracior shall use suitably sized
intemal vibrators cn the Works, The Contractor shall provide one standby vibrator for every three or less
vibrators necessary for the rate of placing. Intemal vibrators shall operats at a frequency of between 100

cyclas per second and 200 cycles per second.
CWD3244 Formwork

CWD32.4.4.1 Design

The formwork shall be so designed and constructed that the concrete can be propery placed and compacted
to the required shapes, finishes, positions, levels and dimensions as shown on the Drawings and subject to
the lolerances given in Clause CWD32.:6. The formwork and joints shall be capable of resisting the dead
load, including the pressure exerled by the wet concrete, wind forces and all other superimposed loads and
forces. The Confractor shall submit for the Enginesr's approval, full detaills of the type and design ‘of
formwork proposed by him. This shell include details of all measuree to ensure the safefy of personne!

working in 2nd around the area affectexd by the conereting operation.

CWD32.4.42 Finish

The quality of the formwork shall be such that the finished surface shown on the Drawings s consistently
produced,

CWD32.4.4.8 Ties

The type and design of any embedded e employad in the Warks shall be such that it can be instafled with st
least 80 mm clearance to any finished concrete surface or relnforcement. Ties shall be insialled to a regular
pattem and shall not mar the surface finishas. The Contractor shall submit details of all proposed ties to the

Engineer for approval.

CWD324.5 Cooling Equipment

The Contractor shall provide cooling equipment previously approved by tha Enginesr. The capacity of the
equipment shall be such that tha programmed production rate of the conerete can ba malntained during any

concreting operation. Sufficient standby equipment shall be available to ensure that concreting will not be
interrupted. Where liquified nitrogen or other coolant Is used the supplles on Site shall be sufficient for 2

weeks peak production of concrete.

CWD32.4.6.1 Temperature Reading Equipment
The Contractor shall supply the following equipment

(a) A digitzl type immersion thermemeter to measure placing temperatures on the dam wall. It shall
have a penetration probe length of approximately 700 mm and a tempereture range from zero to

§0°C (to an accuracy of 0,5°C).

(b} A minimum and maximum thermometer to measure the ambient temperature at the sites of both
the mixing plant and of placing concrets. It shall have a temperature range of minus 10°C to plus
60°C (to an accuracy of 0,5°C) and record the minimum temperature during the night and the

maximum temperature during the following day.
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{¢} A sling hygrometer comprising a thermometer bulb permanently wetted as well as & normal
thermometer.
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Permanent lemperature probes may be cast Info various portions of the concrete works and this is covered
by Particular Specification CWD35.

CwD325 CONSTRUCTION

CwD32.5.1 Reinforcoment

CWD32.5.1.1 Cutling
No flame cutting of high yield stes! bars shall be permitted without prior authorisation from the Enginesr.

CWD32.5.1.2 Bending

Reinforcing bars shall be bent to the dimensions shown on the Drawings and In accordancs with SANS 282.
Subject to the approval of the Englneer and provided that the bars do not depend for their strength on cold
working, bare of dismeter 32 mm or more may be bent hot They shall be heated slowdy to a temperature not
excesding 840°C (chemy red heat) and after bending bs allowad o cool slowly In alr. Hot bars shall ot bs
quenched in water. Except as provided for above, all bars shall be bent cold and this shall be camied out
siowly with a steady, even pressure without jerking or Impact. Already hent rainforcing bars shall not be
rebant at the same epot.

CWD32.5.1.3 Fixing

The Contractor shall ensure that, at the time of placing concrets, all stee] is fres from looss or powdery rust,
scale, oil and other coatings that may reduce the bond between steel and concrete, affect the durability of the
concrete or initiate cormosion in the reinforcement. If any meterial other than water Is ussd for lubricating the
formwork, every precaution shall ba taken fo avold contamination of the reinforcament. Reinforcement shall
be positioned as shown on the Drawings and meintained In those positions with the parmissible daviation to
Degree of Accuracy il as specified in Clause CWD32.6, unless otherwise shown on the Drawings or ordered
by the Engineer. The rainforcement shell be securad by tying at Intersactions with annealed wire of nominal
diametar 1,6 mm or 1,25 mm or by the use of accepiable clips. Reinforcement shall be supported In ite
comect posiion by means of hangers or saddles and aligned by chalre and spacers. Welding of

reinforcement will not be permitted

CWD32.5.1.4 Cover

The reinforcement shall be fixed to ensure the minimum concrete cover as specified on the Drawings Is
maintained between the outside of any bar or stimup and the face of the concrete. The permissible deviation
shall be to Degree of Accuracy il as specified in Glausa CGWD32.6, unless otherwize shown in the Drawings
or ordered by the Engineer. Any cover or spacer blocks used to maintaln the concrete cover shall be as
small s possible and be of an approved material and design.

CWD32.52 Formwork

CWD32.5.2.1 Classification of Finishes

In addition to complying with the tolerances specified in Clause CWD32.8 of this spaclfication, the class of
surface finish on formed concrete surfaces as shown on the Drawings shall also comply with the foliowing

requirements :

(a) ClassF1

After repair work has been camisu out to any surface defocts in accordance with
Clausa CWD32.5.5.18, no firther treatment is required io the as-stripped surface. The finish of the
concrete surface will not be more accurate than Degree of Accuracy | as defined in Clause CWD32.6.

Formwork may be either of fimber or stes! provided it does not Isak mortar during concreting.

Raising of Clanwilliam Dam "~ cwWD32 Conventlonal Concrete for Dams



June2018 _ — I CWD32A6
(b} ClassF2

Imperfoctions such as small fins, bulges, regularities, surface honeycombing and slight surface
discolourations shall be made good and repaied in accordance with Clause CWD32.5.5.18. The
finish of the concrete surface shall be accurate o Degree of Accuracy |l as defined in
Clause CWD32.6. Al abrupt iregularities shall be removed by grinding on & bevel of 1:10 height to
length ratio.

Formwork may be elther of plywood or steel. The formwork shall be fixed rigidly fo ensure no visual
depressions or marks are farmed on the concrete surface and such that the concrete surface will
have a uniform texturs without any stains.

Except where another class of surface finish is shown on the Drawings, Class F2 surface finish shall

apply.
(¢) ClassF3

This classification ralates to surface finishes exposed to public view where appearance Is of special
importance. All projections shall be removed, imegularities repaired and the surface rubbed and
polished to obtain a smooth finish of uniform texdure, appearance and calour over the whole surfacs,
according to the process described in Clause CWD32.5.5.48. The finigh of the concrete surface shall
be to a Degree of Accuracy lll as specified In Clause CWD32.6. All abrupt iregularities shall be

removed by grinding on a bevel of 1:20 height o length ratio.

Formwork shafl only be approved plywood or tongue-and-groove boards, except in certain cases such
as for precast units where permission may be granted to use steel formwork provided that sufficient
vibration is used. All internal joints betwesn formwork panels shsll be sealed by means of adhesive
sealing tapes as approved by the Engineer In order to prevent the leakage of any mortar or moisture
from the joints.

After treatment of the surface curng of the surface shall be ensured as specified in
Ciause CWD32.5.5.18.

(d) ClassF4

Thie classification relates to special hydraulic surfaces where Indicated on the Drawings. The finish of
the concrete surface shall be to Degree of Accuracy IV as specified in Clause CWD32.6.

Formwork used shall have an absorptive lining, so that the concrete subjected to the flow of water is
given a dense surfaca having a high degree of resistance to abrasion, free from voids, air holes and
other defects. Afl intemnal joints between formwork pansls shall be sealed by means of adhesive
sealing tapes as approved by the Engineer in order fo prevent the leakage of any mortar or moisture
from the joints.

The finish shall be of such a standard that no surfacs treatment is required after removal of formwork,
except for the removal of abrupt imegularities es described for Cless F3 surface finish and the

specified curing.
CWD32.5.2.2 Preparation of Formwork

All forrworlc shall be securely erected to achieve the specified degree of accuracy required of the finished
concrate. ‘The joints shall bs suitably treated to ensure that there is no loss of mortar from the newly placed
concrete, Prior to placing concrete, all foreign matter shell be carefully removed from within the section to be
cast. Surfaces of forms that are to be in contact with fresh concrefe shall be treated with a coat of non-
slaining mineral oil or other approved material to ensure easy reloase and prevent adhesicn of the formwork

turing stipping.

CWD32.5.2.3 Re-use of Formwork

All formwork which the Contractor proposes to ra-use shall be recondttionsd and surfaces that are to be In
contact with concrete shall ba thoroughly cleaned.

CWD32,5.2.4 Temporary openings

Where necsssary for the proper placing of the concrete, femporary cpenings for cleaning, inapection or
placing purposes shall be provided. The method of closure shall be compatible with the required class of
finish and the tolerances specified in Clause CWD352.8.
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CWD32.5.2.5 Remaval of Formwaork

Fommwork shall not be removed before the concrete has atiained sufficient strength to ensure that it will not
be damaged when the formwork is removed and to support its cwn welght and any loads that may be
imposed on it. Formwork ehall be removed carefully so that shock and damage to the conerefe is avolded.
The formwork shall remeln In place, after complstion of the concrete placing, for the minimum period given in
Table CWD32.8, unless the Contractor proves to the satisiaction of the Engineer that a shorber period will

mest the requirements given earfier in this paragraph.

The formwork removal times for members with on Site blends of MGBS or FA shall be determined by the
Engineer basad on the results of the trial mixes.

The provisions of this clause do not relieve the Contractor of his responsiblitty to make good any damage to
the concrete arising from the removeal of farmwork or its supports.

Table CWD32.8 : Removal of formwork - minimum time in days

r ) ~ TYPEOFCEMENT ,
| TYPE OF STRUCTURAL | CEMIANDCEMU - T
MEMBER OR FORMWORK : WEATHER
| | HOTORNORMAL | COLD | HOY DR NORMAL | cop |
'(a) Besm skies, walls, unloaded cormns | 10 "—T—_;; T __—2 R _4' i
| andedesofmsssconcrelesedtgne | 2 * | 0 ) 2% | 4 ]
| (b) Slabs with props lef undemeath | L R 8 10 |
|{c) Besm soffits with props left undemeath | 7 12z e | e |
| () Slabpropsinciuding centievers | R 2 O T2
| {e) Beam props, Incitxing cantievers e 1 4|

NOTE : 1 day = 24 hours

CWD32.53 Plpes. Conduits and Other Embedded omns

No pipes, conduits or other embedded itsms, other than these shown on the Drawings, shall be permansnty
embadded in the concrete without the prior approval of the Enginser.

The Contractor shall ensure that any item to be cast into the concrete Is secursly fixed into position prior to
beginning the concrating operation and in this regard the Contractor shall refer to requirements stated in the
relevant specification. The special requirements for cooling of pipework duting conereting and curing are
stated in the relevant specification. The Contractor shall submit to the Englneer for his approval, detalls of

the methods proposed for fixture and protection during concreting. Any item to be cast into a concrete
section shall be clean of all forelgn matter which will reduce the bond or contaminate the concrate during

piacing. The Confractar shall ensure that any open ends are protected against the Ingress of concrets into
the pipe, conduit or other Hem belng cast in.

CWD32.5.4 Holes and Chases

No holes or chasas, other than those shown on the Drawings or approved by the Engineer, shall be cut or
otherwisa formed in the concrete. The methods proposad by the Contractor for forming or cutting holes and

chases shall be approved by the Engineer.
CWD32.5.5 Concrete

CWD32.5.5.1 Strength Concreie

The Contractor shall be responsible for the design of strength concrete which shall mest the requirements
specified In Table CWD32.11 (at end of this Spacification), If any material constituent changes during the
consiruction, all new mixas shall be submitted to the Enginaeer for approval,

CWD32.5.5.2 Trial Mixes

The Contractor shall cany out a serles of trial mixes using the constituent materials approved for use in the
Works, for the approval of the Engineer, to determine the proportions of the constituent matsrisls required to
achieve maximum concrete density and durabliity, bassd on the minimum requirements of Teble CWD32.11.

If, during the course of the Contract, the concrete-making properties of the constituent materials have aftered
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or, the concrete mix, in the opinion of the Enginesr, is falling to mest the requirements of the Specification or
showing signs of excassive segregation or bleeding, the Contractor shall as part of his obligations In ferms of
the Contract camy out a further serles of trial mixes to delermine the revised mix proportions. The
requirements for festing of the various aspects of the trial mixes are given In Clause CWD32.7. In addition o
the properties listed in Table CWD32.11 the Contractor's report on the trial mbees ehall give full details of the
constituent matertsls used in the frial mixes and also the results of 7-day compressive strength tests
conducted on 150mm concrete cubes as well as the concrete cube densities.

June 2018

CWD32.5.5.3 Workahility

The workability shall be measured In terms of the compacting factors and tesis shall be camied out in
accordance with SANS 5862. The compacting factors shall not be less than thoss given in Table CWD32.11
for the appropriate concrete class designation. The concrete shall be of such workability that it can be readily
compacted info the comers of the formwork and around reinforcemant without segregation of the materials or

sxoassive bleeding of the free water at the surfacs.

CWD32.6.6.4 Chioride Content

The maximum permissible amount of chloride ion present in the concrete is given in Table CWD329
expressed as a parcentage by mass of the cementitious material content.

Table CWD32.9 : Maximum chloride content (Percentage by mass of comeniitious material)

- TYPE OF CONCRETE
MASS REINFORCED AND POST- TR
CONCRETE |  TENSIONED CONCRETE | WIRES WITH DIAMETER OVER | WIRES WITH DIAMETER OF
- - Emm N 5 mm AND LESS
030 030 I 008 [ 0.05

CWD32.5.5.6 Batching

All constituents of the mix shall be baiched in the proporiions determined by the trial mixes or as otheraise
directsd. Provision shall be made for determining the moisture content of the aggregates and adjusting the
mass of aggregates and the quantity of mixing water accordingly throughout any paricular concreting

operation.

Al the end of every week a concreting materiais reconciliation statement shall be prepared by the Contractor
of the cemant and of each aggregate fraction that is In storage at the end of the week and that has besn
delivered and baiched during that week as wall as of each class of concrets cast during that waek, and

immediately be dellvered to the Engineer.

CWD32,5.5.6 Mixing

The mixing of materials for concrele shall be conducted by an experienced opsrator. The sequence of
charging the mbing plent shall bs approved pror to commancing the contreting operations end this
sequence shall be maintained unless ctherwise approved by the Enginser. The minimum mixing psriods
shall be as approved by the Englneer, but shall not be less than thase recommended by the manufacturer,
The maximum midng perods, measursd from the time when alt the constituent materials are in the drum or
pan to the commencement of dischargs, shall not exceed 10 minutes and 8 minutes per batch for drum-type
and pan-type mbers respectively. On commencing work with a clean mixer, the first batch shall contain only
50 % of the normal quantity of coarse aggregate &o as iv compansate for the finer materials which adhere
the mixer. This batch shall be mixad for at least 2 minute longer than the normal time.

The quantity of the mixed matesial per batch shall not exceed the manufacturers rated capacity of the mixer.
No Ingredients shall be added while the mixer is stationary and axcessive over-mixing requlring the addition
of water to preserve the required concrete consistency shall not be pemnitted. Any batch of concrete which
cannot be discharged within the specified meximum mixing time shall not be used In the Works.

The discharge shall be arranged so that there is no segregation of the materials in the mix. The mixer shall
be completely emptied before it is recharged. If tha mixer has been out of use for longer than 30 minutes, it
shall bs thoroughly cleansd. Particular attention shall ba given to removing any butd-up of material in and

araund the mixer.
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CWD32.5.5.7 Transportation

The Contractor shell submit full detalls to the Engineer for his appraval, of his proposals for iransporting fragh
cancrete from the mixer to the placing points. These proposals shall ensure that there is no sagregation, loss
of ingredients or contamination by foreign matter, In addition, the transporting system shafl snsure that the
mix [s of the comrect temperahure and workability at the place and ime of placing.

CWD32.5.5.8 Placing

No concrete shall be placed when ine temperature is at or below 2°C or when indications ara that the
temperature will drop below 2°C within the next 5 hours. This decision rests solely with the Engineer. During
cold weather, when the temperafure remains below 2°C for extended pericds, the concrefe shall be protected
by means of tarpaulins, straw covering or similar means, to tha approval of the Engineer, for at least 5 days

after placing.

The Contractor shall give the Engineer at least 24 hours notice In writing of his intention to place concrete in
a particulsr section of the Works. This nofice shall include the proposed fime of eommencement and the
total volume of concrete fo be place. Concreting shall only be placed in any part of the structure after the
forms, staging, reinforcing stesl, concrete surfaces, water slops, embedded parts, bearing assemblies and/or
cable slesves, mandrels and anchors, as well as preparations for casting have been inspected and approved

in writing by the Engineer.
Concrete or rock surfaces to receive concrete shall be prepared as specified in Clause CWD32.5.5.16.

The concrete shall be placed and consolidated within 30 minutes of being discharged from the mixer unless
ctherwise approved by the Engfneer and approved agitators are used and at no slage shall it be re-tempered
by the addition of water or any other material.

The forms to be filled shall be clean Intemally. All surfacss of an absorbent nature that are to come in
contact with the concrete shall be dampened with water. There shall be no free water on the surfaces

against which concrete is to bs placed.

Immediately before concreting, any pools of water shall be blown from the concrets or rock surfaces.
Thereafter a 20 mm thick mortar conforming fo the requirements specified for foundation surfaces
(Clause CWDS2.5.5.16) shall bs applied Just before starting io place the frash concrate, taking care also not
1o lat the mortar becorne dry or start to set. The concrete shall be placad immediatoly on the fresh mortar. if
in the opinion of the Englneer the local presence of porsisiant seepage may weaken the mortar as a bedding
layer, a 19 mm concrete shall be used In lieu of the mortar as a bedding layer with the same grade as that of

the concrete.

Wherever possible, the concrete shall be deposited vertically inlo its final position to avoid segregation and
displacement of reinforcemant and other embedded tems. Deposited concrete shall net be so worked as o
cause it to flow laterally, The Contractor shall provide all necessary chules and bafflas to avoid ssgregation.
Concrete shall not be allowad to fall freely through a height of more than 1,5 m. Where a chule is used to
convey the concrete, iis slope shall be such as will not cause segregation and suitable spouts or bafflss shell
be used at the end of the chute or wherever the concrete drops vertically.

Concrete shall bs placed in layers not exceeding 400 mm in thickness for mass ¢oncrste and 300 mm for
reinforced concrete and approximately parallel to the horizontal and/er Inclined construction jolnt planes. The
minimum fayer thickness shall be approvad by the Engineer for the type of construction and class of concrete
being used. These layers shall be deposited across the full width from one face to the opposite face until the
full helight of the lift Is reached. Each laysr shall be deposited on the previous layer before the Iatter has
taken Its initial set and In such a manner as to keep the exposad area of fresh concrete to 2 minimum. A naw
layer may be stared befors the prsvious layer has been complsted. When closed clrouits are being
concreted, work shall commence at one or more points In the circuit and proceed in opposite directions at the
same time so that on completion of the. circuit the junction or junctions are formad with freshly placed

concrete.
If It is required that more than one class of concrele be used In a particular lift, the mix shali be changed at

the appropriate surface without interruption of the concreting of the layer or ER as a whole. The contact
surface shall at all times fall cutside the zone of higher strength concrete shown on the Drawings.

Concrefe shell not be placed during rain sufficiently heavy or prolonged to wash morar from coarse
aggregate on the exposed sloping faces of fresh concrete norin coid weather.
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Congrete shall be placed as a continuous operation without interruption in lifts of generally constant height for
each separate structure, The Iift heights shall be as shown on the Drawings or approved by tha Enginger,
which approval shall be obtained prior to commencing concreting in any particular portion of the Works. In
mass concreta construction the [ifl height shall usually be betwaen 1 200 mm and 2 400 mm, alihough lowsr
heights of lift shall be used when casting fresh concrete on fop of rock, on top of a cold joint or on top of
concrete that is more than 14 days old. Concrete placed in other sections of the Works shall generally be
placed in fifts not exceeding 2 400 mm but the Englnear may authorise or instruct different heights to be used
according to the section of concrete belng placed, the type of formwork being used and whether cooling of
the concrete is done or not. This Is not applicable when filing large potholes or depmsssions in the

foundations.

The Contractor shall obtain the Enginest’'s prior approval for ime Intervals between ftits before commencing
with the concrete work on any portion of the Works. The time Interval between two consecutive lifts of
concrete in the same block of mass concrete shall not be less than 24 hours for each 600 mm of height of Iift,
although the Enginesr may authorise a reduced interval of ime depending on the geometric proportions and
temperafures of the lifis being cast. The maximum fime interval fo be allowed between consacutive lifis shalt
vary between 24 hours and 72 hours for each 600 mm of height of lift for thin and mass concrete sectians
respectively, after which a construction joint shall be trested as a cold joint, i.e. as If the concrete were more

than 14 days old.

The time interval between adjacent concrete lifts at the same elsvation, but separated by contraction joints
shall vary dspending on the location and the distance between contraction joints, Intermediate sactions shall
generally not be cast within 14 days of the adjacent sections being cast, but as this is govemed by the
distance batween contraction jointe and the requirement that the adjacent concrete sections should have
passed their peak temperatures and to minimise the width of contraction jolnts the Contractor shall obtain the
priar approval of the Engineer as to the time infervals to be allowed befween the casting of adjacent sections

of concrete separated by contraction joints

The placing of concrete by pumping In any section of the Works together with any changes in mix proportions
shall be subject o the approval of the Engineer.

CWD32,5.5.8 Placing Concrete Underwater

Placing of concrete underwster will be permitted only under exceptional circumstances when it is, in the
opinion of the Engineer, not practicable o dewater before placing. No concrete shall be placed In flowing
water. The methods and equipment for placing concrate under water together with any changes In the mix
proportions shall be subject to the approval of the Engineer. During and after concreling underwater,
pumping ot dewatering operations in the immediate vicinity shall be suspended should there be, in the
opinion of the Enginesr, any danger that such operations will inferfere with the freshly placed concrets before

It has galned adequate strength.
c

CWD32.5.5.10

onecrete Cooling

The Contractor ehall submlit to the Englneer for his approval, full detalis of all methods proposed by him for
minimising the rise in the temperature of newly placed concrets due to the generated heat of hydration.
During atverse weather or when directed by the Engineer, the Contractor shall implement the approved
measures and he shall take regular temperature readings of the placed concrets at intervals determined by

the Engineer.
The temperatura of concrete, at the point of final placement, that s placed to the meximum permitted normal

lift heights in sections where the minimum section dimension exceeds 2 000 mm or In such thinner sactions
as may be shown on the Drawings or ordered by the Engineer, shall not exceed the iessar of the following

temperatures
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T=40-0,1xTmex=0,1xB
or

T=18 40,67 X Trnin - 0,06 xB

where

T = maximum permitted placing temperaturs in °C.

T = maximum expected average day temperature in °C of the surface of the concrete during
the first 7 days after placement of the particuiar concrete.

Toin = minimum expected temperature in *C of the surface of the concrete during the first 14
days after placament of the particular concrete.

B = fotal equivalent cemendiious content In kg/m® of concrets where the equivafent
cementitious contents of the various binders are accepted fo be as follows:
Cement - 1,0kg/kg
GBS - 0,65kgikg
FA - 0,40kg/kg

tn addition to the foregoing criteria, the temperature of concrete, st the paint of final placement, that is placad
in Bits of reducad thickness In the proximity of rock foundations, cold concrete construction joints or concrete
that is otherwise more than 14 days old and also where the minimum horizontal section dimenslon exceeds

2 000 mm or in such thinner sections as may be shown on the Drawings or ordered by the Engineer, shall
not excead the following :

T=155+1,4%Tave = 0,6 X Trnex - 0,08 x B

where
T = maximum permitted placing temperature in °C.
Taw = ;v:amge surface temperature of the underfying rock or concrete during the precading
yS.
Tone = maximum expected average day temperature in °C of the surface of the concrete during
the first 7 days after placement of the particular concrete,
B = total equivalent cementiious content In kg/m® of concrete ae defined hereinbefore.

In order to comply with the aforementioned temperature requirements the Contractor shall tzke some or all of
the following precautions as may ba approved by the Engineer !

{(8)  Precool the mixing water or replace this with ice.
{b} Shade aggregate steckplles.

{c) Precocl the aggregates.
(d}  Cool the freshly mixed concrete with liquified nitrogen gas.

Should the Contractor elect to use ice in the mixing water or to replace the laiter with Ice entirely, the mixing
times shall be extsndsd as approved by the Engineer to ensure complete melting and disparsion before
mixing Is completed. All measures adopied by the Contractor shall be subject to the prior approval of the

Enginesr,

During a particular concreting aperation or within a particular concrete lit the temperatures of the ingredients
used In the concrete mixes shall only be changed to the exient nacessary to maintain a constant placing
temperature. Regular temperature readings of the freshly placed econcrete and of the wet-bulb air
temperature shall be made by the Contractor at intervals to be approved by the Enginser and copies of the
records of these temperature readings shall be delivered to tha Enginesr on & form to be approved by the

Engineer.

All surfaces against which fresh concrote Is fo be places, imespective of temperature, shall be kept damp in
order to prevent excassive absomption of weter from the fresh concrete.
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CWD32.5.5.11 c
ompaction
The concrete shall be fully compacted using mechanical immersion vibrators, during and immediately after
placing. They shall be inserted vertically and penetrate through into the upper partion of the undarying layer
of concrete which shall still be sufficiently plastic 1o permit inter-knitting. The necessary period of vibration
shall be carefully dafermined by frials performed in the presence of the Engineer for each class of concrate,
Vibration shall continue until the concrete has ceased 1o setile, a thin layer of mortar has appesred on the
surface ard air bubbles have ceased to appear. The concrefe shall be thoroughly worked against the
formwork and around reinforcement and other embedded items. Over-vibration resulting in segregation,
surface laffance, leakage or any combination of these effects shall not be permitted.

Particuler care shall be taken to ensure adequate compaction against fommwork which creatas an exposed
concrete surface.

CwD32.5.5.12 P

rotective Meagures

Buring periods when the ambient empsrature could reach 30°C or more, the Contractor shall srect sultable
shading for all metal surfaces other than reinforcing stes! which come into contact with the conecrats or its
conslituent materials.

Whaen necessary, the Caonfractor shail erect windbreaks to prevent the initial rapld drying out of the concrete
prior to commencing curing procedures.

CWD32.5.5.13
ints

The Confractor shaill place concrets continuously between construction or movement joints (designated
joints) as shown aon the Drawings or otherwise agreed with the Engineer.

If an emargency occurs and an interruption Is unevoldable, the Contractor shall have readlly avallable
suitable prefabricated shuttering as stop-ends to form an emergency construction joint. The concrete already
placed shall be properly finished up to the stop-end as directed by the Enginser.

CWD32,5.5.14 u
nfo Coni Surfaces

Exposed surfaces of concrets not finished against forms shall be brought up to a plane, uniform surface with
suitable screed boards., The required surface finish is Indicated on the Drawings with the following

classifications :

(a) ClassM

After completion of the placing and compaction of concrete as specified In Clauses CWD32.5.5.8 and
CWD32.5.5.11, the fop surface shall be screeded and tamped on the surface with the scraeding
board to ensure that the surface concrete is adequately compacted. The surface shell be Jeft slightly

rough at complstion.

The finish ghall be used as a first step for all other unformed concrete surfaces.

The finish of the concreto surface shall be accurate to Degree of Accuracy| as defined in
Clause CWD32.6.

(b} ClassU2

After the concrete has bean screeded 2nd has set sufficlently, it shall be floated with a wooden float to
produce a non-skid surface free from screed marks and uniform in appearance and texture. Flosting

may be performed by tha use of hand or power driven equipment.
Joints and edges shall be tooled and entrance slabs and steps reeded as required,

The finish of the concrete surface shall be accurate to Dagres of Accuracy ll as defined in
Clause CWD32.6.

CWD32 Conventional Concrete for Dams
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{c) ClassU3

After baing screeded, the surface shall ba lightly wood-floated. It shall be laft undisturbed untl it has
stiffened markedly to prevent an excess of fine materials from being drawn to the surfacs. Af this
slege any blead water and laitance shall be removed fram the surface which shall then be stesl
floated. Adequate pressure shall be applied 1o compact the surface to the highest degree possible to
fiatten the sandy texture of the floated suface and produce a clean uniform surface free fom

blemishes and trowel marks.

On no account shall neat cement be applied fo the surface during trowelling. Where this finish is
required for special hydraulic surfeces extreme care shall be taken fo avoid an excess of fine

materials or molsture on the surface,
The finish of the concrefe surface shall be accurate to Degree of Accuracy lil as defined in
Clause CWD32.6.

lrespective of the speciiied dagree of accuracy the Contractor shall ensure that no deprassions that
can coliect standing water exist on the finished surface.

{d) ClassU4

The raquirements are similar to a U3 finish but the surface shall be accurate to a Degree of Accuracy
IV, as dsfined in Clause CWD32.6,

(o) Class U5 — Brushed Finish

The concrete surface shail firstly be prepared as a U2 finish and then lightly brushed with a stiff broom
to produce a textured finish. The broom used, ance approved, shall be kept for this finish only and not

used for any other purpose.
) Spacial Surface Finishes
The floor surface finish of the operating and control rooms shall have a speclal stesl fiat finish,

preparad as a U3 finish, and ba treated with 2 non-mefallic surface hardener as specified, appifed in
accordance with the manufacturer's instructions.

CWD32.5.5.15 Curing and Protection of Concrete

As goon as any portion of the concreta belng cast has taken on its final set it shall be protected against loss
of moisture and short-term surface femperature changes by adequate curing, which curing shall be
performed without interruption for a minimum period of 14 days after casting on aexposed surfaces or on
surfaces where the formwork is removed before the end of the said curing period. Curing shall be
accomplishad by one or more of the following standard methods of euring as approved by the Engineer for
each type of struclure, unless otherwise indicated on the Drawings or In these specifications :

. Continuously spraying or sprinkling of water.
. Ponding of water on exposed surfaces.

Covering with moisture retaining materials, such as sand or cotton or jute mats which are kept
continuously wet.

Covering the concrete with waterproof plastic sheets fimly held and sealad at the edges 20 as to prevent the
escape of moisture shall be employed for concrete recelving a U3 or other special finish, untit such time as,
in the opinion of the Engineer, the concrete has hardened sufficiently for other methods of curing to be
applied without damaging the surface. The materials used to coves the concrele shall generally be such as

to ensure adequalte heat dissipation.

Liquid curing compounds, applied by spraying only, shall be usad onlywﬁh the pricr approval of the Engineer
and where ather methods are impractical,

Whatever method of curing is adopted, the concrete shall not be stained, marked, contaminated or damaged.

Curing will not be required in galleries or chambers if airlight bulkheads are provided, which in the opinion of
the Engineer adequately protect the concrete from loss of moisture. The Confractor shall however ensure
that sufficient moisture is present within the area fo maintain a high relafive humidity. Where absorptive
formwork or formwork which, In the opinion of the Engineer, will allow the loss of moisture from the surface of
the formed congrele is used these forms shall be kept continuously wat.
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After casting, afl freshly placed cancrete shall be protected from direct exposure to the sun for a period of at
least 72 houre or the minimum specified tme interval between ifts, whichaver is the longer. Adequate
protection shall be provided during the critical period between casting and commencing curing.

June 2018

When at any stage during the curing period the air or water temperature is expacted to drop below the
minimum expecied temperature adopted for establishing the concrete placing temperature In terms of
Clause CWD32.5.5.10 the Contractor shall immediately inform ths Enginesr who shall determine what

measures are o be taken o protect the concrete.

When at any stage during the curing period the air or water temperature drops belaw 10°C the euring period
shall be extended at least by the same length of time as that for which the air or water temperature drmopped

to below 10°C.
The Contractor shall protect all concrete against injury or damage.

CwD32.5.5.18
raparation of Concrete and Rock Surfaces

The following paregraphs specify the requirements for preparing construction joints in concrete and rock
surfaces to ensure a firm bond with the newly placed concrete. The spectfied preparation of concrate
surfaces shall be caried out up fo 20 mm from the edges of the concrste surface 1o prevent damaga to the
concrete édges, aleo taking particular care to ensure thet the surfaces are thoroughly cleaned in the vicinity
of relnforcing, waterstops, steel pipework and other embedded components. When chipping is used, care

must be takenh nat to induce cracking in the remaining aggregate.

(a) Concrete less than 24 hours old

The surface shall be prepared using an air-water jet to remove afl kaitance and to expose clean, sound
coarse aggregaie. Care shall be taken not to undercut the edges of larger aggregate. The air
pressure used in the jet ghall be 700 kPa plus or minus 5 kPa and the water pressure shall be just
sufiicient fo bring the weter into effective Influence of the ar pressure. On completion, the surfece
shall be washed o remove all loose particles. The surface shall again be washed Just prior to placing

the succeeding filt.
(b}  Concrete more than 24 hours but less than 3 days old

Cleaning shall be carried out using a high pressure water jat with a pressure of rof lass than 20 MPa.
Only the surface laitance shall be removed to expose clean, sound coarss aggregate and no
undsreutting of the larger agaregete particles shall be permitted, All loose debris shali be washad
from the surface which shall be repeated just prior to placing the next fift.

()  Concrete more than 3 days old but less than 14 days old

Sandblasting, scraping or chipping shall be carmed out until alt accumulated laitance, coatings, stains,
debris and other forsign matter have been removed. The surface of the concrefe shall then be
wasshed fo remove all loose material and this shall be repeated just prior to placing the next Iift.

(d)  Rock surfaces and concrete more than 14 days old

Whenever fresh concrele must be cast upon a rock foundation er must be bonded to underlying
concrete at a cold construction Joint or to underlying concrete that is more than 14 days old the
approval of the Engineer shall first be obtained. Unless otherwisa approved by the Enginser the
heights of the lifts shall be reduced temporerily as shown on the Drawings. The normal height of lift
can usually be reverted to efier concrets has been cast to a height equat to et least ore normal [ift
above the okl concrate or the hiphest point of the rock foundation. The Contractor shall prepare for
the approval of the Engineer a progranmme of proposad time Intervals between lifis o be adopted for
the lifts of reduced height and the subsequent lifts of normel height. The placing temperatures for the
concrete In the various lifts shall be as specified In the relsvant clauses of this specification,

The surfaces of concrete construction joints shall be prepared as specified In the feregoing

paragraph (c).

Excavated rock surfaces accepted and approved in tsrme of Particular Specification CWD20, shall be
pepared by raking out all unsuitable matsrial In any crevices or seams and then deaned with
airfwater jets. Features with en average width of less than 26 mm shall be filled with camant grout
having a water : cement ratic of not more than 0,65. Seams and crevices between 25 mm and
75 mm wide shall be filled with cement mortar rodded into position with stes! bars. - The mortar shall

e —_——— o o chaz convan;h_)mf_ Cd;;crete form
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comprise sand and cement In the same proportions as used for a grade 25 MPa concrete. Wider
features shall be filled with Class 25/19 or Class 25/38 concrete, as appropriate.

The surfaces of contraction joints shall be cleaned thoroughly of accretions of concrete or cther foreign

mattar by ecraping, or other means satisfactory to the Engineer before any fresh concrete is placed against
such a Joint. Where posiiive separation of the concrete faces is required, bitumen painting or other approved

bond breaker or approved filler meterials ers to be Incorporated where shown on the Drawings or ordsred by
the Engineer.

The washing operations specified above shall be continued until all cloudiness in the wash water is removed,

Particular care shall be taken in removing water and debts from the surface of & construction Joint to ensure
thare is no damage or staining of exposed concreta faces and there is no pollution of natural waterooursas.

The rock or construction joint surface shall be kept continuously wet for a period of 24 hours prior to placing
concrete. All free water shall be removed from the surface before placement of additionel concreta,
Immediately priar to placing the new concrete, the joint or rock surface shall be covered with & 20 mm layer
of moriar. The mortar shall comprise sand and cement in the same proportions as usex] for the concrele and
shall be of a conslstency such that It Is sufficiently plastic to be easily placed. Concrete shall be placed
immediatsly upon the fresh mortar. if in the opinion of the Engineer the local presence of persistent seepage
water may weaken the composition of the mortar, a 19 mm concrete shall he used in lieu of the moriar as a
badding layer with the same grade as thet of the concrete. Any mortar which becomes dry or which starts to
sst before being covered with concrete shaft ba remaoved, the area tieaned and fresh mortar placed.

P

CWD32.5.5.17
repargtion of Concrete Surfaces to Recelve Second Stage Concrete

CWD32.5.5.18

The surfaces of concrete to receive second stage concrets shall be prepared by means of scraping,
chipping, sandblasting, washing or other means untif clean sound aggregates are exposed over the entirs
surface. This surface preparation shall be carried out prior to the installation of buitin parts as required for
the hydrauiic sieelwork. Lifl joints in second stage concrets shall be prepared as specified in

Clause CWD32.5.5.18.

Prior to placing second stage concrets, ali surfaces of the recesses in contact with the second stagie concrete
as well as the (it joints In second stage concrete shall be treated with wet-to-dry concrete epoxy adhesive in
accordance with the manufaciurer's specification. The epoxy adhesivae to be used shall be subject to the
Enginesr's prior approval.

R
emedial Treatment of Surface Defacts

(@) General

immedistely after the formwork has been removed, the Confractor shall examine the concrate
surfaces and report any defects to the Enginesr. All repairs of such defects shall be performed by
skilled workmen only, using methods approved by the Enginesr. Under no circumstances shall any
repairs be undertaken without the prior authorisation of the Engineer.

After examination of the quallfy and strength of any defective work, the Enginesr may efther authoriss
remetfial treatment or order the demolifion and reconstruction of the whole of the defective work. Al
remedial treatment and demnolition and reconstruction shall be for the Confractor account.

Remedial treatment of whatever nature shall be carried out immediately after removal of the
formwork,

(b}  Surface Blemishes

Any minor surface blemishes shall be repaired to the satisfaction of the Engineer immediatsly after
removal of the formwork. Remedial measures may include the following:

] Holes in concrete of such size as will accapt concrete, shall be filed with the same class of
concrete as the damaged concrete. Larger size aggregates shall be sereened out of the
conerete used for filling of holas.

(1)  Holes left by formwork supports (tie holes) shall be thoroughly cleaned out to remaove all loose
material and the sides shall be roughened, If necessary, to ensure a salisfactory bond, They
shall then be filled with dry pack mortar. Where & F4 surface finish has been specified, an
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(c)

(d)

(e

ep::_iy moriar to be approved by the Engineer shall be used. The use of commercial repair
mortars shall only be used with the prior approval of the Engineer.

(i)  Small areas that show honeycombing ar other defects such as isolated holes formed by air
and water bubbilas, shall be filled with moriar having a water : cemsnt and cement ; sand ratio
equal to that of the concrete being repalred.

(v)  Abrupt and gradual iregularities may be rubbed down with carborundum and water after the
concrete has been fully cured.

(v}  Small defactz and minor honeycombing shall be chipped out perpendicular to the face of the
concrele to a depth of at least 26 mm and filled with a commercial repalr mortar, such as Sika
Rep or equal, applied according to the manufaciurer's instructions.

Al filing shall he bonded tightly to the surfaces of the hole and shall be sound and free from
shrinkage cracks and hollow areas afier the filings have bsen cured and dried.

i a concrete finish dess not comply with the speclfied requirements, then such a surface shall be
rubbed and paolished as described below until it does comply.

Larger Defects

For the repair of larger and more extensive defects, speciat methods and techniques such as the
pneumatic appication of mortar, pressure grouting, epoxy adhesive products or other methods of
repair shall be used as agreed and approved by the Engineer. Other methods may Include:

(i) Removing the whole pour and re-concreting.

()  Cutling out to a depth of 26 mm with a diamond saw to give a regular edge to the repair.
Further chipping to form a hole with dovetail shape to sound concrete, or to @ depth of 76 mm
behind the reinforcing stee! shall be caried out. Steinless steel mesh reinforcing shall be
sprung into the dovetsil. The void ehall be refilled with a repair mortar, such as Ska Rep or
equal, applied according to the manufacturer’s instructions.

If a concrete finish does not comply with the specified requirements, then such a surface shafl be
rubbed and polished as described below undil it does comply.

Particular care shall be exercised 1o ensure that the colour of the repair work shall match the cofour of
the survounding concrete, No cement washing or plastering shall be camied out except on the written
approval of the Engineer.

Rubbing and Polishing of Formed Surfaces

Before commencement of rubbing and polishing, all other repafr work shall be completed. The
surface shall be soaked with water for at least one hour. Initially the surface shall ba rubbed with a
medium coarsa carbonmdum stone by using small quantites of morar on the surface in the
proportion as specified above. Polishing shall continue until all shutter marks, protrusions and other
marks are removed and a uniform surface is obtained. The paste resuifing from the polishing shall be
left on the surfage. Final polishing shall be done with & fine carborundum stone and water. This
polishing shall be continued until & smooth, uniform texiure and uniform colour are obtainad on the

whole surface.

Thereafter the surface shall be washed with water and a brush to remove all excess paste and
powder.

Preparation for Remedial Work

The Coniractor shall thoroughly clean any hole or defective area that is o be filed and where the
surface has bean demaged the Contractor shell break out any loose, broken or cracked concrete or
aggregate.

Where the remedial work is to be caried out using dry-pack mortar, the concrete sumounding the hole
shall be thoroughly soaked after which the surface shall be dried so as to leave a small amount of free
water on the surface. The surface shall then be dusted lightly with cement by means of a small dry
prush untit the whole surface that will come into contact with the dry-pack mortar has been covered
and darkened by the absorption of the free water by the cement. Any dry cement in the hole shall be

removed.

CWD32 Conventional Concrete for Dams

Ralsing of Clanwilliam Dam



luns 2018 o S e i . .
{fi  Curing of repaired surfaces

Curing of repaired surfaces shall be carried out for the durations and In the manners prescribed by

Clauss CWD32.5.5.15 of this specification or in such a manner and for such petiods as the Engineer

may direct from time to time.

(0) Protsction of surfaces

The Contractor shalt ensure that ail surfaces (apart from F1 and U1) are protected against rust marks,
spilling of concrete, stains and all other damages.

(h)  Dry-pack Mortar

Dry-pack mortar for filing holes and repairing surfaces shall be made from one part by weight of
cement and three parts aggregate passing a 1 mm sieve. The colour of the mortar shall match thet of
the sumounding concrete. The mortar shall be mixed with only sufficient water to make the matsials

stick fogether when being moulded in the hands.

The dry-pack material shall be placed and packed in layars having a thickness not greater than
15 mm. The compaction shall be carred out by use of & hardwood block and hammer and shall
extend over the full area of the layer, particular care being taken to compact the dry-pack ageinst the
sides of the hole. After compaction of the surface of each layer shall be scratched before further loose
material Is added. Holes shall not be over fillad and the surface shall be finished by laying a hardwood
block against the dry-pack fif end striking the block several times. Steel finishing tools shall not be
used and water shall not be added to facilitate finishing.
CWD32.5.5.19 N
o-fines concrete

No-fines concrete shall comprise approved cement or cementitious material and 19 mm aggregate. The
concrate ehall hava a water : cement ratic of not more than 0,45 and an aggregate : coement ratio of between
10 and § as approved by the Engineer. The actual aggregate : cement ratio shadl ba determined by the
Contractor from {rial mixes. The mix shall be 8o designed that cament and water do not setile cut or block
the openings in the drain pipes while ensuring sufficient paste to fully coat the aggregate parficles and
provide the minimum strength with a frealy draining conerete. The strength shall be delermined from cubss
manufactured, cured and tested In accordance with SANS 5863. The minimum strength at 14 days shall be

4,6 MPa,

Tha construclion of no-fines concrate shall commence at the lowest point of the foundations. Construction
joints shall colncide with the designated Joints In any overlaying slab. Shuttered construction joints shall be
cut back to a porous surface should the struck surface texture not be porous enough in the opinion of the

Engineer.

The coarse aggregate for no-fines concrata shall be mixed with sufficlent water to be properly wetted before
the cement and the remaining water are added. The concrete shall be placed within 20 minutes of belng
mixed. The methods utilised for transport and placing shall minimise any segregation of the mix.

No-fines concrete shall be compacted by rodding and screeding fo fill all spacss but no tamplng, ramming or
vibration shall be used which may cause clogging of the openings in pipes embedded In the concrete. The
Contractor shall ensure that any undsrdying fitters do not become clogged with cement paste and the top of

the concrete surface is entirely porous.
No-fines concrete shall ba cured by confinucus wetting or spraying for a period of 10 days.

The Contractor shall protect the no-fines concrete layers from becoming damaged or clogged prior to
construction of the overlying layers. Any damaged or clogged drains shall be remstated or replaced by the

Contractor at his own cost.

I'me

CWD32.5520
iow Concrete

Flow concrets Is a self-compacting concrete which has a slump of &t least 250 mm and which is selflevallng
under horizontal gravity flow without the occumrence of any segregation. The mixture shall be designed to
prevent bleeding of the concrete. The purpose of using flow conerele s to ensure that the concrete will fill the
divarsion opening right up to the roof soffit after placing of the concrete to raof level, whils at the same time
being wall compactzd. It is also used to close off the compensation water pipe.

Raising of Clanwililam Dam CWD32 Conventlonal Goncrete for Dams
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CWD32.5.5.21

CwD32.6.5.22

CWD32.8

The ues of an appropriate superplastisiser reduces the cement content and water demand of the mix relative
to that of a conventional mix with ah equivalent 28-day strength. Consequently, both drying and heat Induced
shrinkage and cracking is minimisad.

For this reason, only a superplastistser requiring a low watsr : cement ratio and a low water contant in order
to produce concrete with & meximurm permissible 28-day strength of 20 MPa will be acceptable.

Flow shall be measured in accordance with BS 1881 : Part 105, Concrete is regarded as fiowing when the
diameter of spread, measured on & flow table exceads 510 mm.

The fiow concrate must be designed in such manner that it can be pumped fo the point of placement without
segregation and/or blockages of the pumping fine.

) [}
fouting

Concrste surfaces in pocksts, under bedpiates ar any other voids in which grouting is required shall first be
prepared by seabbling, steel brushing and washing with water to remove all dirt or loose material. The mortar

greut shall consist of an approved mixure of cement, sand, water, and admixture, and shall be so rammed
into the pockets under each base or bedplate (as applicable) that all volds and pockets are completely filled

around the bolt or between the top of the concrete and underside of the metalwork. The exposed surfaces
shall be wood-floated to a neat finish at the level indlcated on the Drewings or ordared by the Englneer.

R
ecords

The Contractor shall maintein & detalied dally record of all concreting operations on Site and shall submit
caples to the Engineer the following moming. These records shalf include :

(a) Location of section concreted.
(b} Date of placing.
(c) Start and completion time of concreting.

{d} Ralnfall, relative humldity and wet and dry bulb air temperature readings. The humidity and
femperature shall be the maximum and minimum readings for the day in question.

{e) The type, number, size, time, location and identification of all samples taken.

(H  The type and results of field testing on samples taken.

TOLERANCES

CWD32.6.1 Basls of Measurement

CWD32.6.1.1 General

The Contractor shall consiruct sach of the various paris of the Works within the limits of the applicable
permiseible devistions set out in Table CWD32.10. The required Degree of Accuracy s specified on the
Drawings or in this specification, fafing which, Degree of Accuracy 1l shall apply.

The permissible deviations apply to linear dimensions, position, veriicallly, level, squareness and bow.

CWD32.6,1.2 Methed of Measurement of Deviations

Certain deviations will be measured as set out below :

(a) Any deviation from flainess of a plane aurface will be measured as the maximum deviation of the
surface from any straight line of length 3 m Jolning two palnts on the surface. The deviation will bs
determined by means of a sfraight edge, the ends of which are supported on identical blocks of
suitable thickness placed over each of the points.

Ralsing of Clanwilliam Dam
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{b) Any abrupt change in & continuous surface, including a local depression or peak in a floor or wall
and any abrupt change caused by a joint in formwork, will be measured as specified in {a) abovs.

June 2018

{c} Out-ofsquareness of a comer or an opening or an elament such as a column will be measured by
taking the longer of two adjacent sides as the base line and determining any departure from the
parpendicular of the skia at elther end of the base line.

(d) Deviations on all other dimensions will be measured on the basis as shown in Figure CWD01-1 at
the end of Particuler Specification CWDO01,

CWD32.7 TESTS

CWD32.7.1 Facllities and Test Certificates

CWD32.7.1.1 General

All Site testing camied out by the Contractor shall be performed In an approved suitably equipped and stefied
laboratory by compstent and sufficlently experfenced [aboratory staff in accordance with the quality control
procedures approved in terms of Parficular Specification FO1. Off-site testing shall be camied out by a
recognised testing Institution, an approved laboratery or a firm approved by the Enginesr.

CWD32.7.1.2 Tesf Cerdificates

All cementifious materials and reinforcement dellveries not carrying the mark of the standards institution shall
be accompaniad by test certificates from the eppropriate standards Institution confirming compliance with the
relevant specifications. In the case of cementifious materiale the deliveries shall be accompaniad by a
cerlificate from the manufacturer stating the date of manufacture. In the case of steel that is subjectad to
consignment Inspection by the SABS It shall be accompanied by a cerdificate Issued by the SABS confirming

compliance with the refevant specifications.

Raising of Clanwilliam Dem CWD32 Conventlonal Congrete for Dams
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Tabla CWD32.10 : Permissible deviations {mm)

DEGREE OF ACCURACY
1 uo| o v

(1} Relnforcement
{a) Spating belween two adjacent bars
(b} Longitudinal facation of band's and ends of bars
(c) Cover to reinforcement
(2) Formwork
Formwork shall be so construsted as & snsure that the pasiiion of the finished work will
be as specified, subject to the relevant pemissible deviations given below.

(3) Genaral mass and rainforced congrete
(8} Position on plen of any edge or surface measured from the referenca Iine
{b) Linear (other than cross-section) dimensions
(c) Cross-ssction dimensions
{d) Level (doviation from designed lsvel with reference to the nearest transfemed datum
(TD) of the upper or lower surface, a8 may be spedified, of any slab or other element or
component)
(&) Verticality, per metre of height
subject to a maximum over the full height of
{f) Out-of-squareness of a comer or an opening or an elemsnt such as a column {see
Clause GWD32.6.1.(c}) for shost side of length

)} Up to and Including 0,6m

[1}] ever 0,5m up to and induding 2m

[i}] over 2m up to and including 4m
(9) Exposed concrate surface:

i) Flatness of plane surface

i Abrupt changes In a continuous surface
{h) Expased concrete surface fo be plastered:

) Flainess of plana surface

i} Abrupt changes in a continuaus surface

(4) Special mass, reinforced and second stage concrete (l.e. spedial hydraulic surfaces,
spillway crest, plers, precast members and concreting around bullt-in paris)
{a) Position on plan of any edge or suface or any point on a curved surface from the
referenca line
(b) Linear (other than cross-section) dimensions
() Cross-section dimensions
{d) Level (deviation from designated level of any element or any point on a curved
surface)
{e) Verticality, per metre of height
subject to a maximum over the full height of
{f) Exposed concrete surfaces:
}] Flatnesg of plane surface
)] Deviation from specified curved profile
i) Abrupt changes in a confinuaus plane or curved profile
() Upstream primary concrete (from which belimouth protrude) face parafle! with
upstream face of the belimouth
(S5) Embedded parts for hydraulic steelwork
(a) The centreline of an embedded part from its designated position
{b) The top of an embedded part from ite designated level
(c) Verticality, per metre of height
subjact to a maximum over the full helght of
(d} Bellmouth upstream intake face (measured relative % dam reference lin)
Note : Refer Drg No. CWD7201
(e} For instaltation of guides and sealing frames around bellmouths refar Instaltation
procedure es per installation drawing (Drg No. CWD7201)
{6} Woaterstops
{a) Position measured from refarence line or concrete edge or surface
(b} Linear distance from any reinforcement or embedded stas! item
(c) Posltion of caniratina of waterstop from contraction/expansion/aonsiruction joint
surface
() Locafion of holding-down boits
(a) The cantre line of a halding-down bokt from Its designated lccation In pian
(b) The top of tha bolt from its designated elevation
{(8) Edges for gratings and covers
- (a) Posttion from its designated locafion in plan
(b} Level (deviation from designated level)

+H-25 +-20 +15
+H40 | +-30 +-20
O 420 | 0 +20 | D +10

+1-20 +16 +f5
+-30 +.20 +-10
10 420/ 5 +15 | 0 +5

=20 +10( -15 +5 | -10 +0

S 8 2
30 25 16
+-10 -5 3
+H20 | 5 | w40
H25 | H20 | 4115
10 5 3
10 3 2
15 10 5
10 5 3
. . +H5
* - M +5
* L] - +, _5
- " . +H-5
® * + ’_3
* L] * +,_s
3
3
0
+0 -25
¢ +H-10 *
“ +-10 .
* 5 -,
- zs -
+0 -25

+/.20 +-10 +/-5
¢ +H-1{ .

] +,.3 *
& .a +§ "

. +45 .
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DEGREE OF ACCURACY
! n | m | N
{8) Pipework
" (a) Posttion from s designates location in plan e | ws .
(b} Leve! (deviation from designated level) » 5 .
(c) Verticality, per metra of height o 3 .
subject to 2 maximum aver the full hefght of the assemblad stack " 25 o
(d) Adal direction +0-10
(@) angular deflection |
< 1500 NB <o ‘
> 1500 NB <q°
-3

{1) Miselionment of joining plipe ends o  — |

* Tolerances not stated

CWD$2.7.2 Testing

CWD32.7.2.1 General

All festing describad In this specification shall be camied out by the Contractor in accordance with the
methods refomed to in this specification and to confirm complisnce with all the specified requirements.
Copies of the results of all fests canied out by the Canfractor shall be submiited to the Engineer immediatsly

aftar the testing.

The Enginesr may take such samples, prepare such specimens and conduct such tests as and when he
requires for quality monitoring.

CWD32.7.2.2 Tests on Constituent Maierials

(a}

(b}

(c)

Raisin g of CIanwilh'an;-b—aJm )

Registers and Reporting

A register of samples shall be kept by the Laboratory Manager clearly indicating the sample no.,
location, material description and name of sampler for concreta and aggnegates.

A daily register shall be kept in which the following Information ie entered in respect of the concrete
cubss made that day.

{H Mix proportions

{i)  Class of concrete

@iy  Workability

(v)  Where sampled

{v) Whers placed (e.g. block no., reduced, lsve), chainage, stc.)

(vi)  Weather conditions at day of placing (e.g. cloudy sky, windy, hot or cocl, temperature, etc.)

A weekly materials report shall be prepared which shall include all relevant Information on materials
and placed concrets. This report shall be submitted to the Engineer no later than 15:00 on the

Monday immediately following the reporting peried.

Cementitious Materials

No tests on the cementitious materials need be conducted on Site, but all cementitious materials shall
have been certified by the SABS.

Coarse Aggregates

Coarse aggregates shall be tested daily by the Gontractor as part of his quality and process control fo
ensure compliance with the requirements of Clause CWD32.3.4. Sampling and testing shall be
caniad out in accordance with SANS 185 and 1083 respectively.

The Contractor shall also provide such facilities as may be required by the Engineer for procuring
rapresentative samples for quality monitering tests.

CWD32 c::mntlonufha‘o“t‘rcmte _fnrDmv_ns




June 20718

CWD32%/32

(@)

{e)

No coarse aggregates will be approved for use In the Works until satisfactory 26-day compression
tests have been made by the Contractor on concrete cubes using the aggregates.

Samples for testing shall be taken from the aggregate stockpiles In accordance with and In lot sizes
as spacified In SANS 1083 unless othenwise approved by the Engineer.
Thae percentage of free moisture present shall be checked hourly at the batching plant whenever

concreting Is In progress.
The appropriate tests listed in Appendix A shall be camed out on the coarse aggregates.

Fine Aggregates

Fine aggregates shall be tested daily by the Contractor as part of his quality and process control to
enswe compliance with the requirements of Clause CWID32.3.4. Sampling and testing shall be

carried out in accordance with SANS 185 and 1083 respectively.
The Contractor shall also provide such fadiliies as may bs required by the Engineer for pracuring
representative samples for quality monttoring tests.

Samples for testing shall be taken from aggregate stockpiles in accordance with and in lot sizes as
specified in SANS 1083 unless otherwise approved by the Enginesr.

During concreling operations the fine aggregate used at the batching plant shall be sampled and
tested at least hourly for moisture content in order to maintain a constant water : cement ratio in the

concrete mixes.
The appropriate tests Usted in Appendix A shall be carried out on the fine aggregates.

Water

Water shall be tested on a menthly basis by an approved laboratory to ensure compliance with the
requirements of Clause CWD32.3.3.

CWD32.7.2.3 Reinforcement

No teste on the reinforcement need be conducted on Site. Unless steel is delivered directly from the
menufacturer the steel shall be subject to consignment inspection by the SABS &t the plant, factory or stee!

yard.

CwWD32.7.24 Concrele

The Contractor shall as part of his quality and process control cany out tests on the concrete at regular
intervals to ensure compliance with this specification. The frequency at which the tests listed balow are
carried out by the Contractor during a concrefing shift shall be agreed between the Contractor and Engineer,
except for the frequency of comprassion strength tests which shall be carried out as deseribed hersinafter.

The frequency of sampling and testing shall be as follows:

(@)

(b)

E;islng of Clanwilliam Darn

Initial Concrete (at start of production)

{i) For testing of 28 day strength

3 x 150 mm cubes from one mix for every 50 m® concrete placed with a maximum of 12 cubes
par day.

(il Fortssting of 7 day strength

3 x 150 mm cubes from the same mix from which the 28 day sirength cubes are taken for
every 50 m® concrete placed.

Production Concrete {defined as concrete placed when the batching plant Is in full operation)

{i) For testing of 28 day strength

120150 mm cubes from 40 differant mixas al 3 cubes per mix plus 3 x 300 mm cubes (for
unreinforced structural concrete only) taken at 1 cube from every 10™ mix.

CWD32 Conventional Concrete for Dams



June 2018 - . R cWp32/33

(i)  Fortesting of 7 day strength
3 x 150 mm from each mix which is sample for 28 days strengths.
The cubes &l the start of production stage shall be taken within the shorlsst pessible period.
(c)  First three months after start of preduction
(i) For testing 26 day strength

6 x 150 mm cubes from 6 different mixes per day taken at near equal time intervals over that
day plus 1 x 300 mm cuba (unreinforced structural concrete only} every second day.

(d)  Quallty control for remainder of concrate placing programme

(i  Fortesting 28 day strength

3 x150 mm cubes per day taken from 3 different mixes at near equal intervals for a given day
plus 1 x 300 mm cube (unreinforced structural concrate only) every wask,

The above procedures shall be repsated for each class of concrete.

All samplas taken, tast specimens prepared and tests conducted by the Contractor may be witnessed by the
Engineer if so desired and vice versa.

Sampling of freshiy-mixed concrete shall be camied out In accordance with SANS 5861 at the nearest
practicable point prior to final placement Where the test method requires a maximum nominal eize of
aggregate of 38 mm, the sample shall be wet-screaned to remove all particles larger than 38 mm in size
together with the adhering cement paste and fine aggregate. The appropriate tests listed in Appandix &
shall ba carred out on the freshly mixed and hardened concrete.

Test cubes shall be cured in a thermostatically controlled curing tank in accordance with SANS 5861-3.

Whereas the criteria for concrete strength in the specificetion are based on 160 mm cubes compression
tasted at the age of 28 days only, additional cubes shall be made aach tima as specifiad hereinbafore for

early-strength testing by the Confractor. Correlation between early-strength test results and expected
strangth at 28 days shall be basad on sufficlent evidence abtained through continuous testing at the different

ages.

Early-strength test resulis (i.e. less than 28 days) shall not be used for assessment of strength in tenns of
Clause CWD32.7.3.

CWD32.7.3 Acceptance Criteria for Strength Concrete

CwD32.7.3.1 General

Any particular class of concrete shali be deemed to have falled to mest the requirements of this specification
if :

{a)  The strength doses not setisfy the criteria of Clause CWD32.7.3.2,
{b)  The water : cement ratio is higher than the approved ratio.

(c)  The total mass of cementitious materials Is below the approved mass aor exceeds the approved
mass by more than 4 % by mass of cementitious materials,

(d} The mass of extenders ussd to replace cement deparis by more than 2 % by mass of extender
from the approved mass.

{e) The compaction factor ie less then the specified value.
{fi  The placing iemperature of the concrete is above the required placing temperaturs.

{g) Curing has not been performad in tarms of the specified reguirements.
' CWD32 Conventional Goncrete for Dams
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{h)  The concreie has not been compacted fo the specified requirements or bissding, segragation or
honeycombing has occumed.
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Under such circumstances, the Engineer shall determine the extend of the affected section of the Warks and
the Contractor shall immediately and before proceeding with further concreting operations submit to the
Engineer for approval of detsfled proposals for ensuring thet future concrete wili comply with the
specificatione and also for reciifying the defocts, which shall include extended curlng or replacement or

strengthening of concrete.

If in his opinion it s deemed necessary the Enginssr shall instruct the Contractor or shall himself conduct all
or any of the examinations set out In Clause CWD32.7.3.3 before approval is glven for the proposed

methods of rectifying the particular defects.
CWD32.7.3.2 Strength Criteria
The concrele shall be dasmed not to satisfy the requirements of this specification If for any class of concrete :

(a) The average of any three consecutive valld test results does not excesd the specified strength by
at ieast 2,0 MPa.

(b)  Any single valid test result s more than 2,0 MPa or 3,0 MPa below the specifisd strength for
conerete grades kelow 20 MPa and 20 MPa and above respectively.

CWD22.7.3.3 Procadurs for Examination of Concreta Failing to Mest Raguirements

If an evaluation of the concrete and the test results Indicates that the concrets has failed fo meet the
requirements of the spetification, the Enginesr may adopt the procedures In the order given bslow.

()  Assess the stress level in the structure concemed in relation to the test results obiained.

(b)  Non-destructive testing, subject to similar concrste of proven acceptable quality being available in
comparabls mambers in the same construction as a reference.

(c)  The diilling, preparation and testing of concrate cores In accordance with SANS 5865,

(d)  Full-ecale load tests under terms and conditions agreed upon between the Enginesr and the
Contractor.

CwD32.7.34 la ening of Con

Where the methods of exaniination of Clause CWD32.7.3.3 are sither Impractical or Inappropriate, or if a
portion of the Works fails to pass the tests, or if In the opinion of the Enginser the eoncrete does not comply
with the specified requiremants and cannot be adequately improved by extended curing the Contractor shafl
elther replace or strengthen the affected portions of the Works.

The Contractor shall carry out such approved remedial works, and where ordered, under the Instruction and
direction of the Engineer. The extent of the repiacament or strengthening works shall include each section
that falled or containg concrete that has failed and any cther section, imespective of strength, whose
functional purpose Is affected by the section or concrete specifiad above.

The cost of any replacement or strengthening referred to In this clause as well as any other remedial
measures that may be ordered to restore the durability of the concrete fo that achlevable by concrete of the
quality required in terms of this specification shall not be deemed to be additional work or a variation in terms

of the Contract.

Ralsing of Clanwifllam Dam '  CWID32 Conventlonal Cancrete for Dams
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CWD328  MEASUREMENT AND PAYMENT

CWD328.1 Basle Principles

CWD32.8.1.1 Formwark

The unit rats shall cover the cost of all parts of formwork in contact with the concrete, Including forming fillets
or splays up to 25 mm x 26 mm, and the necessary bearers, struts, safety platiorms and other supports plus
the labour and plant nacessary o enect and strike such formwork.

(a)  Formwork, other than formwork covered by Clause CWID32.8.1.1(b) will be measured as the net
area of the face of the concrete to be supported during the deposition of concreta. No deduction
will be made for fillsts and spiazys of size up to 50 mm x 50 mm or for openings of diamster up to
0,7 m or of an area up to 0,5 m*.

(b)  Fomawork in continuous lenglhs of narrow widths and of fillers or splays over 25 mm x 25 mm will
be measured by length, the width or range of widths being stated in the Schedule.

(c})  Separate tems will be scheduled for each class of finish required on the formed concrete.

(d) Separate ltems will ba scheduled for each inclination of formwork on the following basis :

Deascription Angle of inclivation from vartieal
Horizontal Exceeding 85° and not exceading 95*
Sloping Exceeding 10° and not excesding 85°
Batterad Not exceeding 10"

Vertical 0°

(¢) Separate toms will be scheduled for each inclination of each type of structural element, such as
walls and beams, for different prop halghts for beams and slabs and for farmwork to curved (single
and double curvature), curved in plan only, arched, domical, spacially moulded and other types of

work.

H Separate ftems will be scheduled for depths of openings, measured perpendicular to the surface,
required in the formed concrete, as follows :

not exceeding 0,5 m

axceeding 0,5 m but not exceeding 1,0 m
exceeding 1,0 m but not exceeding 1,6 m
exceeding 1,5 m but not exceeding 2,0 m
exceeding 20m

{9)  Separate ltems wiil be scheduled for voids formed In the concrete as follows

largevoids :  exceeding 0,1 m® and not exceeding 0,5 m? or exceeding 0,35 m diameter and not
excesding 0,7 m diameter

smallvoids ; notexcesding 0,1 m” or not exceeding 0,35 m diamster

(h) Where a spacial finish is required and scheduled, payment will become due when the finish has
been achleved as spacified.

CWD32.8.1.2 Reinforcement

Stee! for normal reinforced concrete will be measured net by mass of all bars, including supporting steal
detailed on the reinforcing schedules. The mass will be computed frem the nominal bar size and tha nominal
mass per unit length. No allowance will be made for cutting, waste, spacer devices (materials other than
steel bars} or binding wire. The unit rates shail cover the cost of supply, cutting, bending and the provision of
all spacer devicas as wall as the cost of tests in terms of SANS 920.

Steel reinforcement for precast concrete units will not be measured unless so scheduled (sse Clauss 0).

S h ~ GWD32 Conventlonal Concreto for Dams
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Welded mesh will be measured by area as shown on the drawings, no allowance being made for cutting,
waste, caps or deductions for end cover. The areas measured will be those of the congrete fioor or slab
reinforced by means of mesh. In the cage of continuous units partly reinforcad by mesh, the anea will be
computed from the outside dimenslons of the area covered by mesh regardless of whether additional

reinforcing stes! is present in the same area.
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Stuel off-cuts resulfing from the cutting and bending of reinforcement in accordance with the bending
schedule shall be desmed to be the praperty of the Contractor.

Separate items will ba scheduled for :
(@) each size and type of steel bars
(b) type and mass per square metre of welded mesh

{c) esch steel section where ralls and other steel sections are used.

CwD32.8.1.3 Concrete
Concrete will be measured nat to the dimensions shown on the drewings or to the dimensions cast,
whichever are the smaller, Siructural elements that are undersized will be measured for payment only if they
are acceptable fo the Engineer.

No gllowance will be made for concrets required fo make up overbreak in excavation unless expressly
ordered by the Engineer to replace unsultable material.

Subfoundation carpsts and biinding layere will ba measured to the plan size of the concrete structure resting
on the carpet. Where concrete Is scheduled by volume it will be measurad on the nominal thickness

indlcated on the Drawings.
Separate itemns will be scheduled for each class of concrete and for each unit of the Works or each element

of a structure where these could materially influence the pricing of the work and where the cost of depositing
concrele Is affected by its position in the Weorks or by the conditions of placing such as

» slabs that are sloping, conical or horizontal and these of different thicknesses

. concrete depostied undsr water
. small quantities each less than 0,5 m® of formed concrets.

‘The unit rates shall cover the cost of the design of the mix, the provision of materials, batching, mixing,
{esting, joint and surface preperation, transport, placing, compacting, the forming of stop-ends and
unforeseen jaints, striking off or levelling as applicable, curing and repalring as necessary.

Floor slabs where placed on sub-foundation carpets or directly on the prepared ground surface will be
measured to the net thickness dimensioned on the Drawings. Concrste in a column supporting a reinforced
concrate beam or slab structure will be measured betwsen the top surface of the foundation, beam or slab on
which the feot of the column is standing and the underside of the beam or sfab supported by the column.

No deduction or addion will be made for nosings, butt holes, chamfers or splays of size up to
50 mm x 50 mm, grooves or chases not exceeding 0,015 m® sach in volurae, or hoiding-down bolts, ralls,

steel sections and reinforcement cast In concrete.
CWD328.2 Schaduled Fogmwork items

CWD32.8.2.1 Class F1 Unit: m?

The surfaces to be se formed will be identified In the schedule.

CWD32.8.2.2 Class F2 Unik: m?

The surfaces to ba so formed will be identlfied in the schedule.

Raising of Clanwilllam Dam o "~ cwD32 Conventionsi Concrets for Dams
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CwWD32,8.2.3 Class F3 Unit; i’
The surfaces to be so formed wilf be Identified In the schedule,

CWD32.8.2.4 Class F4 Unl: m”
The surface to be so formed will be identified in the schedule.

CWD32.8.2.56 Narrow Widths {up to ...mm wids) Unit: m

The range of widths if up to 300 mn, or width and depth in the case of grooves or chases, will be stated.

CWD32.8.2.6 Box Out Holes/Farm Voids. ftems will be scheduled as set ouf below :

(a)  Small, circular, of diameter up to and including 0,35 m
Over and up to and including

1) 0,5 m desp Unit: No
2) 05m 1,0 mdeep Unit: No
3) 10m 1,5 m deep Unit: No
4} 15m 2,0 mdeep Unit: No
5} 2,0 m deep Unit: No
{b)  Small, other than circular, of are up to and including 0,1 m? Unit : No

Depths as in (a) above.
{c) Large, circular, of dlameter over 0,35 m up to and inciuding 0,7 m Unit: No
Depths as in (a) above.
(d)  Large, other than circuler, of area over 0,1 m’ and up and including to 0,5 m? Unit: No
Dapths as in (a) abovs.
CWD32.8.3 Scheduled Reinforcemsant Hems

CWD32.6.3.1 Steel Bars Unit: t
The type of steel (mild, high-tensile, or other) will be stated.
CWD32.8.3.2 High-Tensile Welded Mesh Unit: m?
The type reference will ba stated.
CWD32.8.3.3 Rails or other Steel Sections used as Reinforcement Unit: ¢
CWD32.84 Scheduled Concrete items
CWD32.8.4.1 Blinding |ayer
Elther of the following will be stated :
Minimum thickness and class Unit: m?
Class Unit: m®
Unit: m®

CWD32.89.4.2 Strennth Congrets
The clase and positions or elements in the Works will be stated.

CWD32.8.4.3 Secondary Concrete Unit: m®
The class and positions or elements in the Works will be stated.

Raising of Clanwilliam Dam * CWD32 Conventional Concrete for Dams
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Unit: m”

Unit: m®

CWD32.8.4.5 Flow Concrste

The class and position or elements In the Works will be stated.

CWD32.8.4.6 Unformed Surface Finishas Unit: m?

ltems will be scheduled for sach class or type of finish, i.e.
(a) Ciaes U1 finigh
(b)  Class U2 finish
{c)  Class U3 finigh
(d)  Ciass U4 finish

(8) Class U5 finish

CWD32.8.4.7 Agaregate (where measured separately) Unit: m®

The rate shall cover the cost of supplying and using the aggregate in the manner spacified,

CWD32.8.4.8 Cament (where measured separately) Unit: t

The rate shall cover the cost of supplying and uslng the cement In the manner specliied.

CWD32.8.5 Joints

CWD32.8.5.1 Jaints

Unit: m

Separate items will be scheduled for diffsrent typee and sizes of joints and Involving different types, sizes,
and qualities of watarstops, soft board, sealers.

The unit rate shall cover the cost of ali matsrials and labour for the construction of each joint as spscified In
Particular Specification CWD34 or shown on the Drawings, including the cost of formwork, preparation of

surfaces, protection, jointing, intersection pieces, festing and making good.

Reising of Clanwiiliam Dam
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CWD32.8.6 Speclal Surface Preparation Unit: m®
When the Engineer infroduces an additionsal horizontal construction joint, nat specified as such on the
Drawings, due o a She Instruction or a revised construction drawing issued io the Contractor, or due fo
Interrupted pouring of concrets as directed by the Engineer, the surface preparation of such a concrete
surface as per Clause CWD32.5.5.16 shall be paid for under this payment itsm. The surfaca praparation of
the diversion culvert to receive ficw concrete shall also be peid for undsr this ftem.

CWD32.8.7 Manufacture (or Supply) and Erect Precast Elemants
CWD32.8.7.1 Manufacture {or Supply) and Erect Precast Elements Unit : No. orm*
Separate itams will be scheduled for ;
(a)  Differant qualities of concrete;
(b}  different types and sizes of units;
{c)  small units not exceeding 0,6 m® of formed concrete;
(d}  different positions of units for erection purposes.

Except where separate ltems are scheduled for specific operations or materials, the rates shali cover the cost
of supply of all materials, plant and labour for the concrete and reinforcement in the elements including the
cost of moulds for forming the element, epscial finishes, curing, transport, handiing to Site, erecling or

building in or fixing, and grouting.
CWD325.8 Grouting
(a)  Under bases (or bads) Unit; m®

mmavmnandpocketsbaimanﬂ'oeundersideofma
metalwork and the top of the concrete. No deduction wiil be made for bolts, packers, beseplate shear

keys protruding into the grout space.
(b)  HD bolts or similar. (ses Clause CWD32.8.9) Unit: m®
Separate items will be scheduled for HD bolts or pockete, as applicable, of diferent diameters,

lengths, and types, and for miscellanaous metal work of differant typss. The quantity wil be
measured by the volume of grout hecessary o fill the voids in the concrets. No deduction will ba

made for bolts and packers protruding into the grout space.

The rates for (a) and (b) above shall cover the cost of scabbing, cleaning, and preparing the concrete
surfaces, providing an approved grout, placing and ramming it solidly into all voids and pockets, and
miting the outside edges i a true wood-floated surface, Formwork, if any, will be measured

separately in terms of Clause CWD32.8.2.
CWD32.89 HD Bolts and Miscellaneous Metal Work

CWD32.8.9.1 HD Bolts and Miscellansous Metsl Work Unit: No or t

Whether fo be supplied by the Contractor or by others will be stated, Separate items will be scheduled as
spedified in Clause CWD32.8.8 (b}.

The rate shall cover the cost of 8upplying and delivering or taking delivery (as applicable), fixding or casting
Into concreta, and afl cleaning, preparation, and finishing.

CWD32.8.10 Cooling of Concrete

Cooling of Concrete Unit : m3.°C

Volumes wifl bs the actual volume In m® of the concrete that was placed &t a temperature balow the wet-bulb
air temperature at the instant of placing. The temperature differences applied wilf be computed in °C as the

— S —_— —_—
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. CWD32/40
difisrence between the maximum allowabls placing temperature for the concrets In a particular pour and the
average wel-bulb air temperature for that volume of concrete that was Placed at a temperatura below the wet-
bulb alr temperature at the instant of placing.

Ralsing of Clanwilliam Dam "
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Figure 1: Effect of concrete and alr temperatures, refative humidity, and wind velocity on the rate of
evaporation of surface moisture from concrete. This chart provides a graphic method of estimating
the loss of surface moisture for various weather conditions. To use, follow the four steps outlined
above. if the rate of evaporation approaches 0.2 Ib per sq ft per hr (1,0 ka/m*hr), precautions
against plastig shrinkage cracking are necessary. These precautions s to be approved by the
Engineer. Chart obtained from "Curing of Concrete Concrete Information Sheet IS 55.02T, Portiand

Cement Association, Chicago, 1966,
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SUMMARY OF APPLICABLE STANDARDS
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Acronyms and Abbreviations

APP: Approved Professional Person

CER: Contractors Environmental Representative

DEA: Department of Environmental Affairs

DMR: Department od Mineral Resources

DWA: Department of Water Affairs

EIA: Environmental Impact Assessment

EIR: Environmental Impact Report

EMP: Environmental Management Plan

ESM&R: Environmental Site Management and Rehabilitation

IEM: Integrated Environmental Manager under the employ of DWA or employed as an outside
Consultant to DWA

NEMA: National Environmental Management Act (Act No 107 of 1998)

RoD Record of Decision

RID Record of Implementation Decision

MPRDA: Minerals and Petroleum Resources Development Act (No 28 of 2002)

I&AP Interested And Affected Party

DEADP: Provincial Department of Environmental Affairs and Development Planning

ODRWRDP: Olifants-Doorn River Water Resources Development Project
ORGWS: Olifants River Government Water Scheme

1A: Implementing Agent
PM: Project Manager
Definitions

Approved Professional Person A person registered in terms of the Engineering Profession of South Africa
Act, 1990 (Act No. 114 of 1990) and approved by the Minister of Water
Affairs after consultation with the Engineering Council of South Africa
(established by section 2 of that Act). The National Water Act ensures
that only appropriately qualified people (approved professional persons
(APP)) are allowed to design and inspect dams that pose a safety risk. This
means

Audit (EMP Audit) A systematic, documented and objective evaluation of the environmental
performance of a project by obtaining and analysing evidence to
determine whether the implementation of the EMP conforms to its
requirements (Swaziland Environmental Authority, 1999).

Authority National, regional or local authority that has a decision-making role or
interest in the development.

Catchment All the land area from mountaintop to seashore, which is drained by a
single river and its tributaries.

Compensation Trade-offs between different parties affected by the proposed
development to the mutual satisfaction of all concerned parties.

Date: 2013-06-14 Revision: 0 ~ Page: ~ 30f45
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Contractor Individual and/or company responsible for the construction activities, the
related activities and the implementation of the project.

Contractors Environmental Person on the site representing the Contractor who is knowledgeable in
Representative (CER) environmental issues and is responsible for the implementation of the

findings of the environmental plan.

Corrective (or Remedial) Action  Reactive response required to address an environmental problem that is
in conflict with the requirements of the Environmental Management Plan
(EMP). The need for corrective action may be determined through
monitoring, audits or management review.

Cumulative Impact An action that in itself is not significant but is significant when added to
the impact of other activities in the area.

De-Bushing Clearing of the site of bush and undergrowth vegetation, but not including
the removal of tree stumps.

Environment According to National Environmental Management Act (Act No 107 of
1998) (NEMA), the environment is the surroundings within which humans
exist, being made up of:

¢ the land, water and atmosphere of the earth;

e micro-organisms, plant and animal life;

e any plant or combination of i) and ii} and the interrelationships
among and between them; and

e the physical, chemical, aesthetic and cultural properties and
conditions of the above that influence human health and well-
being.

However, for the purposes of this document the environment includes
both the bio-physical as well as the social and economic aspects of the
area.

Environmental Aspect Those components of the company’s activities, products and services that
is likely to interact with the environment.

Environmental Awareness A presentation given to the Contractor and its Sub-contractors to raise
Training Course environmental awareness and ensure that all staff, Contractor{s) and Sub-

contractor(s) is familiar with or made aware of the contents of the Record
of Decision (RoD) and the EMP.

Environmental Impact Change in an environment resulting from the effect of an activity on the
environment, whether positive or negative. Impacts may be the direct
consequence of an individual's or organisation’s activities or may be
indirectly caused by them (DEA, 1998).

Environmental Impact The process of examining the environmental effects of a development in
Assessment (EIA) terms of the Environment Conservation Act (No 73 of 1989), the

Environment Impact Assessment (EIA) Regulations of September 1997 (as
amended) and EIA Regulations Guideline Document of April 1998.

Baseline Environmental Management Plan
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It is the process of assessing and incorporating potentially significant
environmental impacts into the planning, design, approval and
implementation of a project.

A detailed plan of action prepared to ensure that recommendations for
enhancing positive impacts and/or limiting or preventing negative
environmental impacts are implemented during the life-cycle of a project.

Environmental Management The report required to be prepared for all mining activities pursuant to

Programme Report (EMPR) the Minerals and Petroleum Resources Development Act (No 28 of 2002)
{MPRDA).

Environmental Objective Overall environmental goal as stated in the EMP.

Environmental Performance The certificate issued by the Integrated Environmental Manager (IEM) at

Certificate the end of a Contract confirming that all environmental specifications

applicable to the Contractor have been met.

Environmental Policy Statement of intent and principles in relation to overall environmental
performance, providing a framework for the setting of objectives and
targets.

Environmental Risk The probability of a prescribed undesirable effect. Risks result from the

existence of a hazard and uncertainty about its expression (Suter, 1993).

Environmental Specification Instructions and guidance for specific construction activities designed to
help prevent, reduce and/or control the potential environmental

implications of these activities.

Environmental Target Detailed requirement against which performance may be assessed,
quantified where practicable, arising from an environmental objective and
that needs to be met in order to achieve the associated objective. A target
against which performance can be assessed.

Floodline Lines on a map or drawing depicting water levels likely to be reached by a
flood having a specified recurrence interval, such as a 1:100 year flood (A
one-in-hundred-year flood is a flood event that has a 1% probability of
occurring in any given year)

Floodplain A flat expanse of land bordering a river channel, formed through sediment
deposition and other alluvial processes, and often characterized by
frequent flooding as a result of bank overspill from the river channel.

Groundwater Subsurface water in the zone in which permeable rocks, and often the
overlying soil, are saturated under pressure equal to or greater than
atmospheric.

Heritage Resource Any place or object of cultural significance including buildings, structures,

landscapes, graves and geological, archaeological and paleontological

“Baseline Environmental Management Plan
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Interested And Affected Party
(I&AP)

Landscape

Landscape Architecture

Mitigation

Monitoring

Natural Vegetation

Overburden

Pollution

Preventative Action

Progressive Reinstatement

Project Appraisal

sites.

Individuals or groups concerned with, or affected by, an activity and its
consequences. These include the authorities, local communities,
investors, work force, customers and consumers, environmental interest
groups and the general public (DEA, 1998).

Land modified for human use and occupation, embracing both the natural
(wilderness) environment and the urban.

The science, art and technique of planning and design of integrated man-
made and natural elements and spaces to improve the quality of life.

Measures designed to avoid, reduce or remedy adverse impacts (DEA,
1998).

The repetitive and continued observation, measurement and evaluation
of environmental criteria to follow changes over a period of time and to
assess the efficiency of control measures (DEA, 1998).

All existing vegetation species, indigenous or otherwise, of trees, shrubs,
groundcover, grasses and all other plants found growing on the site.

The soil overlying desirable material extracted during borrowing or
quarrying.

The residue of human activity which adversely affects the next user or
environmental resource.

Any change in the environment caused by substances, radioactive or
other waves, or noise, odours, dust or heat, emitted from any activity,
including the storage or treatment of waste or substances, construction
and the provision of services, whether engaged in by any person or an
organ of state, where that change has an adverse effect on human health
or well-being or on the composition, resilience and productivity of natural
or managed ecosystems, or on materials useful to people, or will have
such an effect in the future.

A predetermined action to address potential problems before they
develop into situations which would be contrary to the requirements of
the EMP. Preventative action is most often determined from the results of
monitoring and audits during management review.

Reinstatement of disturbed areas to topsoil profile on an on-going basis
immediately after selected construction activities (e.g. backfilling of a
trench) are completed. This allows for passive rehabilitation (i.e. natural
recolonisation by vegetation) to commence.

The collection and evaluation of detailed information concerning a
proposed, usually to assess risk associated with it.

Baseline Environmental Management Plan
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Project Manager

Protected Plants

Record Of Decision (RoD)

Red Data Species

Rehabilitation

Riparian Vegetation

Runoff

Significant Impact

Site Specific Investiqation

Subsoil

Topsoil

Transplanting

Veld

Department of Water Affairs representative charged with coordinating
and managing the various stages of a project.

Plant species officially listed on the Protected Plants List {(each province
has one), and which may not be removed or transported without a permit
to do so from the relevant provincial authority.

The written statement from the relevant environmental authority in
terms of the Environment Conservation Act {No 73 of 1989), with or
without conditions, that records its approval of a planned activity and the
implementation thereof and the mitigating measures required to prevent
or reduce the effects of environmental impacts during the life of a
contract.

Plant and animal species officially listed in the Red Data Lists as being rare,
endangered or threatened.

Rehabilitation is defined as the return of a disturbed area to a state, which
approximates the state (where possible), which it was before disruption.
Rehabilitation for the purposes of this specification is aimed at post-
reinstatement revegetation of a disturbed area and the assurance of a
stable land surface.

Revegetation should aim to accelerate the natural succession processes so
that the plant community develops in the desired way, i.e. promote rapid
vegetation establishment.

Vegetation occurring on the banks of a river or a stream (i.e. vegetation
fringing a water body).

The total water yield from a catchment including surface and subsurface
flow.

An impact that has crossed the threshold of significance.

An assessment or evaluation of the impact of the proposed development
on the immediate environment.

The soil horizons between the topsoil horizon and the underlying parent
rock.

This is defined as the A horizon of the soil profile. Topsoil is the upper
layer of soil from which plants obtain their nutrients for growth. It is often
darker in colour, due to the organic fraction, but regardless of the fertility
appearance, structure, agriculture potential, this profile constitutes the
topsoil.

The removal of plant material and replanting the same plants in another
designated position.

Unimproved areas of natural vegetation.

Baseline Environmental Management Plan
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Wastewater

Watercourse

Waterlogged

Weeds And Invader Plants

Wetland

Means water contaminated by the activities.

A geomorphological feature characterized by the presence of a stream-
flow channel, a floodplain and a transitional upland fringe seasonally or
permanently conveying surface water.

Soil or land saturated with water long enough for anaerobic conditions to
develop.

Weeds and invader plants are defined as undesirable plant growth that
shall include, but not be limited to all declared category 1, 2 and 3 listed
invader species as set out in the Conservation of Agricultural Resources
Act (No 43 of 1983) regulations. Other vegetation deemed to be invasive
should be those plant species that show the potential to occupy in
number, any area within the defined construction area.

A seasonally, temporarily or permanently wet area, often exhibiting a
specific vegetation community, for example, sedges, rushes, reeds,
hydrophilic grasses, ground-covers and trees.
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Chief Directorate: Construction Management

- water affairs — —
Department: Raising of Clanwilliam Dam
Water Affairs
e G SOUTH AFRIES Baseline Environmental Management Plan

Baseline Environmental Management Plan

In the absence of a Department of Water Affairs DWA issued Environmental Management Plan (EMP), this
baseline EMP will be used.

This baseline EMP was compiled referring to the following sources:

s Department of Water Affairs: Integrated Environmental Management Series: Environmental Best
Practice Specifications: Construction: For Construction Sites, Infrastructure Upgrades and
Maintenance Works. 3rd Edition. February 2005

e Guidelines for Standardised Environmental Management Plans for Department of Water Affairs and
Forestry Projects. May 2002

s Olifants-Doorn River Water Resources Development Project (ODRWRDP): Raising Of Clanwilliam
Dam: Volume 2.1: Project Specification. Department of Water Affairs. April 2013.

e Record of Decision: Strengthening and Raising of the Clanwilliam Dam and Associated Re-Alignment
of Certain Secondary Roads, Clanwilliam. Western Cape Department of Environmental Affairs and
Development Planning. May 2009

e Record of Implementation Decision regarding the Raising of Clanwilliam Dam. Department of Water
Affairs, Directorate: Options Analysis. April 2013.

e DWA Report: WSA17/E10/00/0907: Proposed Raising of Clanwilliam Dam and Associated
Realignment of Affected Roads Final Environmental impact Report, Dated: 28 September 2007

¢ Final Environmental Impact Report (EIR) for the Raising of Clanwilliam Dam

1 INTRODUCTION

1.1 Purpose of Baseline Environmental Management Plan
The purpose of this baseline EMP is to:

e outline the requirements in terms of the environmental management commitment required from
the DWA during the raising of Clanwilliam Dam, thus during the pre-construction and construction
phases of the project;

e ensure compliance to all relevant environmental and relevant legislation and regulatory
requirements during all the phases; and

1.2 Environmental Authorisation

In January 2004 the Clanwilliam Dam Raising Association was appointed by the DWA Directorate: Options
Analysis to undertake a feasibility study for the raising of Clanwilliam Dam. Deliverables from the feasibility
study included an Environmental Scoping Report and a comprehensive EIA with associated public
participation and consultation. The EIA concluded with the issuing of an approved Record of Decision (RoD)
(attached as Annexure A} on 12 May 2009 by the Western Cape Provincial Department of Environmental
Affairs and Development Planning (DEADP). An appeal process followed where after the original ROD was
upheld by DEADP in an appeal decision letter dated 22 February 2010 (attached as Annexure B). As per the
appeal process the expiry date of the RoD: Section ] was amended to read as follows: 'This authorisation
shall lapse if the activity does not commence within five (5} years of the date of issue of this appeal decision

letter'.
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1.3 Scope of this Document

This baseline EMP covers environmental activities associated with the civil components of the project and
which are considered pertinent to proper environmental management and control in terms of relevant
legislation.

Thus this document will outline:
e The description of the proposed project, namely the raising of Clanwilliam Dam.
¢ The activities to be undertaken.
¢ The potential environmental impacts identified.
e The mitigation measures.
¢ The reporting and organisational relationships and responsibilities.
e Overarching environmental principles and legal requirements.
e Baseline EMP.
e Monitoring and reporting requirements for the duration of the contract.

2 DESCRIPTION OF THE PROJECT

2.1 Background
The Olifants River Government Water Scheme (ORGWS) supplies raw water from the Clanwilliam Dam to
farmers, municipalities, mines and industries in the Olifants River valley between the dam and the estuary.

Clanwilliam Dam is located on the Olifants River about two kilometres south west of the town of Clanwilliam,
Western Cape.

Construction on the original Clanwilliam Dam was completed in 1935 and had a capacity of 69,9 million m®.
The dam was a mass gravity concrete structure with a centrally situated 117,5 m long ogee spillway section.

During 1962 to 1966 the Clanwilliam Dam was raised. The work included:

¢ the lengthening of the overspill crest;

e the remodelling and raising of the crest by the addition of 3,05 m mass concrete to the top of the
existing crest;

e the installation of 13 crest gates, each 7,77 m wide by 3,05 m high, to provide for increasing
irrigation water demand;

e the raising of the non-overspill flanks by 4,88 m by means of mass concrete;

e the construction of a bridge superstructure across the dam to provide access for the operating of the
gates; and

e for stability, the dam was tied to its foundation by means of post-tensioned cables positioned along
the centreline of the dam, spaced from 1,52 m in the middle section to 3,05 m on the flanks.

The current dam wall has the following dimensions:
e height=43 m;
e total length = 255 m; and
e capacity = 128 million m?, with a live storage capacity of 122 million m®.

Baseline Environmental Management Plan
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The Clanwilliam Dam wall suffered chemical attack over the years. Dam safety investigations found that the
stability of the dam and especially the anchors does not meet safety standards. As a resuit extensive
remedial works are required to maintain the integrity of the structure. The remedial works required
therefore provided an opportunity that the storage capacity of the dam can be increased simultaneously
through a raising of the full supply level (FSL) of the dam.

During 2006, the Sub-Directorate: Dam Safety Surveillance did a feasibility design for the possible raising of
the dam. Various options regarding the details and height of the raising were investigated. The preferred
dam raising option was determined and consists of:

e a mass concrete gravity rising by 13 m on the downstream side of the dam without crest gates; and

¢ the improvement of the inlet and outlet structures to provide for multilevel inlets.

2.2 Project Components
For the raising of Clanwilliam Dam, the following activities will be undertaken:

e Clearing, establishment and operation of a site camp with offices, storerooms and workshops,
overnight accommodation for security and emergency staff, power lines and facilities for power
generation, ablutions, wash bays, emergency health facilities, abstraction of water, supply of
potable water, facilities for waste water management, and facilities for the storage of explosives.

e The raising of the dam wall by 13 m, which includes inter alia:

o Excavations in and around the structure

o Pressure grouting part of the footprint of the foundation excavations
o Consolidation grouting through dental concrete

o Tunnelling underneath the existing left bank NOC

o Demolishing and removing of certain existing structures

e Construction of cofferdams and/or river diversions.

o Construction of an intake tower.

e Constructing a stilling basin.

e Construction of various temporary and permanent access roads, low level river crossings and haul
roads.

e Construction and operation of batching plants.

e Construction and operation of a crusher.

e Construction and operation of a steel-bending yard

e Construction and operation of a small-scale water treatment and smali-scale sewage treatment
plant.

e Construction and operation of small-scale waste collection and disposal facility.

s Facilities for the bulk storage and dispensing of fuel (eg diesel and petrol) for construction vehicles.

e Stockpiling of construction materials for the construction of the dam, including the batching
plants.

e Storage and handling of hazardous substances including diesel, engine oils and other listed
substances.

e Establishment and operation of quarries, borrow pits and spoil sites.

e Excavation of borrow areas from which construction materials will be sourced.
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e Construction of a standby generator house, access control structures and other minor brick
structures.

e  Construction of a boat launching slipway.

¢ Installation of a safety boom upstream of the spillway section.

e Construction of a seismic station.

e Construction of a river flow gauging weir immediately downstream of the dam.

e Construction of a river flow gauging weir in the Doorn River.

e Construction of a river flow gauging weir just downstream of Bulshoek Weir.

2.3 Potential Bio-Physical and Social Environmental Impacts

The EIA comprises among others the Final Environmental Impact Report (EIR) for the Raising of Clanwilliam
Dam. As per the final EIR (attached as Annexure C), included in DWA Report: WSA17/E10/00/0907:
Proposed Raising of Clanwilliam Dam and Associated Realignment of Affected Roads Final Environmental
Impact Report, Dated: 28 September 2007, the following potential bio-physical and social environmental
impacts relating to the construction phase of the raising of Clanwilliam Dam were identified:

e Disturbance of flora

o Disturbance of fauna

¢ Sedimentation and erosion

e Deterioration of water quality

o Traffic impacts

o Interruption of water releases

e Storage and utilisation of hazardous substances on site

e Risk of fire

e Creation of employment opportunities

e Influx of workers to the area (health and safety risks)

e Influx of job seekers

® Creation of business opportunities for local businesses

e Disturbance to sense of place, visual aesthetics

¢  Windblown dust

o Litter/ waste pollution

¢ Noise poliution

e Light pollution

e Impact of sourcing construction material

These impacts were assessed and the following impacts were highlighted as being of highest significance
during the construction phase of the raising of Clanwilliam Dam:

e Deterioration of water quality

e Sedimentation and erosion

e Impact on aquatic ecology

e Storage and utilisation of hazardous substances

e Noise pollution
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The creation of employment opportunities was identified as a significant positive impact of the construction
phase.

2.4 Mitigation Measures
Mitigation measures to mitigate the potential bio-physical and social environmental impacts relating to the
construction phase of the Clanwilliam Dam raising, as listed under section 2.3, were suggested in:

o DWA Report: WSA17/E10/00/0907: Proposed Raising of Clanwilliam Dam and Associated
Realignment of Affected Roads Final Environmental Impact Report, Dated: 28 September 2007,

e Record of Decision: Strengthening and Raising of the Clanwilliam Dam and Associated Re-Alignment
of Certain Secondary Roads, Clanwilliam. Western Cape Department of Environmental Affairs and
Development Planning. May 2009; and

e Record of Implementation Decision regarding the Raising of Clanwilliam Dam. Department of Water
Affairs, Directorate: Options Analysis. April 2013.

These mitigation measurements are summarised in Table 1 together with the impacts and those responsible
for implementation of the thereof.
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Table 1: Summary of impacts identified, mitigation measures and responsibility

Potential Impacts Identified in the EIR Reason for Possible Impact Mitigation Measures Responsibility
Disturbance of flora Invasion of alien vegetation Restore appropriate vegetation in all CD: CM
Negative impact on riparian vegetation disturbed areas
Remove bulbs, succulents and other
suitable pfants from areas to be
disturbed
Establish a plant nursery
Disturbance of fauna Fauna would relocate during The trapping, shooting or killing of CD: CM
construction animals are prohibited
Sedimentation and erosion Increased soil erosion in vicinity of Minimise the extent of disturbed areas CcD: CM
construction site Undertake appropriate diversion of the
Elevated turbidity levels in the river river
Utilise silt traps, settling ponds and
berms to trap silt
Deterioration of water quality Elevated turbidity levels in the river Undertake appropriate diversion of the cD: M
Change in pH level of water river
Utilise silt traps, settling ponds and
berms to trap silt
Construction of sedimentation ponds
Traffic impacts Negative impact on traffic flow Ensure that all regulations relating to DWA/CD:CM
Increase risk of vehicle accidents traffic management are observed
Construction of a temporary underpass
under the N7
Interruption of water releases Negative impact on Olifants River and its Ensure that predetermined ecological DWA/CD: CM
estuary flow releases are implemented
Provide sufficient notice to water users
regarding interruptions in water releases
Storage and utilisation of hazardous Spillage could have an impact on the Ensure correct storage methods for CD:CM
substances on site aquatic ecosystem as well as for hazardous compounds
irrigation farmers utilising the river Compile emergency procedures to be
water downstream followed in the event of a spillage
Date: 2013-06-14 Revision: 0 — Page: 16 of 45
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Potential Impacts Identified in the EIR

Reaso-n Jor Possible Impact

Mitigation Measures

Responsibili;y

Risk of fire Increased risk of fire Compile emergency procedures to deal CD:CM
Fire could have serious safety, economic with fires
and ecological implications
Creation of employment opportunities Construction activities will result in Establish employment offices in DWA/CD:CM
employment Clanwilliam, Citrusdal and Vredendal
Injection of income to the local economy Establish business forums
Influx of workers to the area {health and Sacial impacts on host community: Set up a liaison committee with the local | DWA /CD: CM
safety risks) o Transmission of sexually community and local landowners to
transmitted diseases, including address conflicts that may arise
HIV/AIDS; Deal with internal and external
o Increase in prostitution; complaints speedily and in an open and
o Increase in alcohol and drug transparent manner
related incidents;
o Increase in crime; and
o Creation of tension and conflict
in the community
Influx of job seekers Increased tension and conflict over Establish employment offices in DWA /CD: CM
available jobs and resources within the Clanwiliiam, Citrusdal and Vredendal
local community
Creation of business opportunities for Injection of income to the local economy Establish business forums DWA/CD:CM
local businesses
Disturbance to sense of place, visual Disturbances caused by construction Screening of the construction area CD: CM
aesthetics activities are likely to change the
environment and people’s experience of
it, particularly for permanent residents.
Disturbance are likely to impact on
tourism
Windblown dust Increased production of windblown dust Implementation of appropriate dust CD: CM
suppression measures
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Potential Impacts Identified in the EIR

Reasor_r for PossTble Impact

Mitigation Measures

Responsibility

Litter/ waste pollution Impact on biophysical environment in Implementation of appropriate CD:CM
the vicinity of the dam and aesthetics of measures to mitigate litter/waste
the area pollution
Noise pollution Increase in noise pollution due to Ensure that all regulations relating to CD: CM
construction activities noise generation are observed
Light pollution Increase in light pollution due to Lighting installed on site should not CD: CM
construction activities (installation of interfere with road safety or cause
large floodlights) disturbance to the surrounding
community
Impact of sourcing construction material Destruction and disturbance of Removal, damage or disturbance of CD:CM
indigenous vegetation vegetation should be limited.
Extension of the quarry would have Screening of the construction area
long-term visual impact
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3 ENVIRONMENTAL MANAGEMENT PLAN ROLES AND RESPONSIBILITIES

To ensure the efficient and effective implementation of the EMP and the effective monitoring thereof the
various role-players roles, responsibilities and accountability are as follows (Source: Guidelines for
Standardised Environmental Management Plans for Department of Water Affairs and Forestry Projects,
dated May 2002):

3.1 Employer - Department of Water Affairs
The Employer for the raising of Clanwilliam Dam is DWA. Therefore, DWA remains ultimately responsible for
ensuring that the raising of Clanwilliam Dam is implemented according to the requirements of this baseline

EMP.

The DWA is thus:
o responsible for ensuring that sufficient resources (time, financial, human, equipment, etc) are
available to efficiently perform its tasks in terms of the baseline EMP; and
e liable for restoring the environment in the event of environmental non-compliance or negligence
leading to damage to the environment.

3.1.1 Project Manager
DWA must appoint a Project Manager (PM), whether it is the Approved Professional Person (APP) or any

other suitably qualified person, to represent the Department and who must ensure that the scope of work of
the project includes environmental supervision.

All decisions regarding environmental procedures and protocol must be approved by the PM, who also has
the authority to stop any construction activity in contravention of the document.

The Integrated Environmental Manager (IEM) must give direct feedback to the PM regarding all
environmental matters.

DWA is responsible for the maintenance, updating and reviewing of the EMP.

3.1.2 Implementing Agent
The raising of Clanwilliam Dam is an in-house DWA activity, thus the Implementing Agent (IA) is DWA itself,

under the guidance of the Chief Directorate: Engineering Services, Directorate: Integrated Environmental
Engineering.

The 1A is responsible for the implementation of the EMP, however, the liability associated with non-
compliance rests with DWA. Hence, the Department must ensure that environmental compliance is clearly
defined for the contractor. A permanent IEM should be employed by DWA for the duration of the project.
The IEM should be well versed in environmental studies. The contractor is answerable to the PM and/or IA,
via the IEM for non-compliance with the requirements stated in the EMP.

3.1.3 Integrated Environmental Manager
DWA must appoint an IEM which will be responsible for overseeing all environmental aspects relating to the

development during the raising of Clanwilliam Dam.
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The IEM will liaise between the PM, IA and the contractor, DWA Chief Directorate: Construction
Management (CD: CM) on all environmental concerns. DWA is responsible for the maintenance, updating
and reviewing of the EMP. All modifications to the EMP must be communicated to the relevant parties
through the IEM.

The IEM will compile a monitoring and auditing plan to ensure that the environmental management
measures are implemented and are effective. The aim of such plan is to develop a cost effective
environmental performance monitoring procedure. The IEM is also responsible for monitoring the
performance of the Contractor's Environmental Representative (CER), issuing of site instructions to the
contractor for non-listed activities and assisting in the resolution of conflicts.

In addition, the IEM is responsible for:

e Liaison with relevant authorities:

o the IEM will be responsible for liaising with DEA. The IEM must submit monthly
environmental audit reports to the authorities. These audit reports must contain
information on the construction team’s compliance with the EMP.

o Such audit report must include a description of the general state of the site, with specific
reference to sensitive areas and areas of non-compliance. The IEM is to suggest corrective
actions measures to eliminate the occurrence of the non-compliance incidents.

e Undertaking routine monitoring and appointing competent persons/institutions to be responsible
for specialist monitoring, if necessary.

e On a daily basis, via the PM and IA, monitor specifications on site and project compliance with the
conditions of the ROD, environmental legislation and recommendations of the EMP.

¢ Monitoring and verifying compliance with the EMP and RoD, and keeping a register of
compliance/non-compliance.

e Identifying and assessing previously unforeseen, actual or potential impacts of the project on the
environment.

e Ensure the maintenance of the on-site public complaints register.

¢ Ensure that a monthly environmental performance audit is undertaken, verifying the monitoring
reports submitted by the PM, IA and CER and maintain a register of these audits.

e Conducting site inspections during the defects liability period, and bringing any environmental
concerns to the attention of the Employer.

e Recommending to the PM and IA that the Contractor suspend any or all works on site if the third
parties who carry out all or part of the Contractor’s obligations fail to comply with the environmental
specifications.

e Advising on the rectification of any pollution, contamination or damage to the project site, rights of
way and adjacent land.

e Attending site meetings (scheduled and ad hoc).

¢ Maintaining a filing system meeting the Project’s Quality Management Plan.

e Ensuring that a copy of the RoD and latest version of the EMP are available on site at all times.

¢ Ensuring that the PM and IA are made aware of all applicable DEA approved changes to the EMP.

Baseline Environmental Management Plan
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3.2 Contractor - Department of Water Affairs Chief Directorate: Construction
Management

The raising of Clanwilliam Dam will be done in-house by the DWA CD: CM. The CD: CM are bound to the
conditions of the generic and baseline EMP and are responsible to ensure that such conditions are adhered
to. The CD: CM management team, supervisors, foreman, and his appointed advisor {Contractor’s
Environmental Representative) must familiarise themselves with the requirements of the baseline EMP
before entering the site and must request clarification on any aspect of these documents, should they be
unclear. They must further be knowledgeable in environmental matters so that they can accurately and
efficiently carry out the requirements of the baseline EMP.

The DWA CD: CM must ensure that sufficient budget for complying with all the conditions in the baseline
EMP is available.

The DWA must comply with all orders, whether written of verbal, given by the IEM.

The Contractor shall:

e Be responsible for the implementation of the applicable environmental specifications in accordance
with the requirements and provisions of the baseline EMP.

e Ensure that all third parties who carry out all or part of the Contractor’s obligations comply with the
requirements and provisions of the baseline EMP.

e Report any non-compliance to the PM and/or IA within 12 hours of the event occurring.

e Report any non-compliance event that constitutes an emergency immediately and in line with the
protocol applicable to that particular emergency event.

e Ensure that all employees and sub-contractors attend environmental awareness training courses and
are familiar with or are made aware of the contents of the RoD.

e The Contractor is liable for any and all remedial work required in terms of the baseline EMP,
resulting from his environmental negligence, mismanagement and/or non-compliance.

e Arranging the presentation of the environmental awareness training course to all staff, Contractors
and Sub-contractors and monitoring the undertaking by the Contractor(s) of environmentai
awareness training for all new personnel on-site.

3.2.1 Contractor's Environmental Representative

The DWA CD: CM should appoint CER, who is responsible for the on-site implementation of the EMP. The
CER can be the site agent, site engineer, a dedicated environmental officer or an independent consultant.
The CD: CM must ensure that the CER is suitably qualified to perform the necessary tasks and is appointed at
a level such that she/he can interact effectively with other site contractors, labourers, the environmental

advisor and the public.

The CER is responsible for managing the day-to-day on-site implementation of the baseline EMP, and for the
compilation of regular (usually weekly) Monitoring Reports. In addition, the CER must act as liaison and
advisor on all environmental and related issues, seek advice from the IEM or PM and/or IA when necessary
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and ensure that any complaints received from the public are duly recorded and forwarded to the PM and/or
1A.

As such the CER must:

e know the background of the project, and monitor the implementation of the EMP;

e ensure continuous auditing of the project for adherence to the document, identification of problem
areas and provision of action plans to avoid costly stoppages and/or further environmental damage;

e ensure transparent and open communication for reporting significant environmental incidents to the
relevant authorities and the IEM. Inform the IEM of the incident within 24 hours of the occurrence
and maintain a photographic record where necessary;

e ensure that all complaints and concerns from the public and other Interested and Affected Parties
(1&APs) be brought to the immediate attention of the IEM for further action;

o establish a liaison, co-ordination and reporting framework involving I&AP’s;

e conduct regular site audits during the construction phase and subsequent phases.

¢ submit compliance reports to the environmental advisor at the stipulated frequency; and

e ensure that the development site is cleared and rehabilitation by the contractor according to the
specifications as set out in this document.

4 ENVIRONMENTAL PRINCIPLES AND LEGAL REQUIREMENTS

4.1 Environmental Principles
The following principles should be considered during the pre-construction and construction phase activities.

e The environment is considered to be composed of both biophysical and social components.

e Construction is a disruptive activity and all due consideration must be given to the environment,
including the social environment, during the execution of a project to minimise the impact on
affected parties.

e Minimisation of areas disturbed by construction activities should minimise many of the construction
related environmental impacts of the project and reduce rehabilitation requirements and costs.

e As minimum requirement, all relevant standards relating to international, national, provincial and
local legislation, as applicable, shall be adhered to. This includes requirements relating to waste
emissions (e.g. hazardous, airborne, liquid and solid), waste disposal practices, noise regulations,
road traffic ordinances, etc.

e Every effort should be made to minimise, reclaim and/or recycle “waste” material.

4.2 Compliance with Legislation and Regulations
In terms of the Conditions of Contract for the Raising of Clanwilliam Dam, the Contractor is required to
comply with all relevant legislation and regulations.

4.3 Required Environmental Permits, Licences and Authorisations
The following are required prior to the commencing of the raising of Clanwilliam Dam:

Table 2: Environmental Permits, Licences and Authorisations required prior to start of project

Required Environmental Permits, Licences and

Authorisations Applicable Legisiation

Activity
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Activity

Required Environmental Permits, Licences and
Authorisations

Applicable Legislation

Blasting

Blasting permits are required from the
Department Mineral Resources

Explosives Act (Act No 26 of 1956)

Waste disposal

All wastes (general and hazardous) generated
during the construction may only be disposed of
at appropriately licensed sites.

Environment Conservation Act (Act
No 73 of 1989) Section 1S, 19A, 20
and 24A

Relevant provincial legislation

Storage of | Storage and handling of hazardous substances Hazardous Substances Act
hazardous Occupational Health and Safety Act
substances and relevant Regulations

e SANS and international standards
Health and | Health and safety plan required. ¢ Occupational Health and Safety Act
safety of work | A risk assessment must be undertaken by an (Act No 85 of 1993) Construction
teams appropriately qualified person(s) and the Regulations (2003)

Contractor shall ensure that all employees
under his or her control are informed,
instructed and trained by a competent person
regarding any hazard and the related work
procedures before any work commences, and
thereafter at such times as may be determined
in the risk assessment

5 BASELINE ENVIRONMENTAL MANAGEMENT PLAN

This baseline EMP sets out specific actions to be undertaken in an attempt to minimise environment impacts
associated with the raising of Clanwilliam Dam. It also provides a clear description of the role-players that
will be responsible for the implementation of the prescribed mitigation measures.

The implementation of the baseline EMP needs to be responsive to new and changing circumstances. This
could be realised through rapid short-term responses to problems or incidents, as well as regular planned
review and revision of the baseline EMP at key stages in the project. The baseline EMP report is a dynamic
‘living’ document that will need to be updated regularly throughout the duration of the project life-cycle.

5.1 Pre-Construction Requirements
The Pre-Construction Phase refers to the period following final project planning and the tender phase,
leading up to, but not including, the establishment on site by the appointed contractor.

5.1.1 General
Some pre-construction activities are the responsibility of the Employer, via the PM or IA.

The Employer shall ensure that:
¢ an item for environmental issues will be provided for on the Construction Site Meeting Agenda;
o professional conduct is maintained at all times, addressing all role-players with respect and refrain
from foul language and abuse;
e any disputes and complaints by stakeholders or the public are immediately be brought to the
attention of the IEM for further action;
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all persons employed by the Contractor or his sub-contractors abide by the requirements of the EMP

as it applies to the Works;

any employee of the Contractor or his sub-contractors found to be in breach of any of the EMP may
be ordered to leave the site forthwith. The order may be given orally or in writing. Confirmation of
an oral order will be given as soon as practicable but lack of confirmation in writing shall not be a

cause for the offender to remain on site; and

the Contractor is informed via Monitoring and Auditing Reports as well as by means of direct
instruction as to what corrective actions are required in terms of Environmental Compliance, if

required.

5.1.2 Environmental Site Management and Rehabilitation Plan
Prior to the construction and rehabilitation phases of the raising of Clanwilliam Dam, the CD: CM shall draw
up and submit for approval (to the PM and 1A) an Environmental Site Management and Rehabilitation
(ESM&R) Plan. The ESM&S Plan shall show the final positions and extent of all permanent and temporary site
structures and infrastructure, including:

Baseline Environmental Management Plan

Buildings and structures.

Contractors’ camp and laydown areas.
Site offices.

Site laboratories.

Batching plants.

Crusher plants.

Sand washing plants.

Roads and access routes.

Gates and fences.

Essential services (permanent and temporary water, electricity and sewage).

Rubble and waste rock storage and disposal sites.
Solid waste storage and disposal sites.

Site toilets and ablutions.

Hazardous waste storage and disposal sites.
Firebreaks.

Borrow areas.

Excavations and trenches.

Cut and fill areas.

Sand extraction points.

Topsoil stockpiles.

Spoil areas.

Settlement ponds.

Construction materials stores.

Vehicle and equipment stores.

Workshops.

Wash bays.

Fuel stores.

Hazardous substance stores.
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e Features and plants to be conserved.

The Contractor shall ensure that:
e |imitations of the environment such as the seasonality of water bodies are taken into consideration
in the construction programme prepared in terms of the Conditions of Contract; and
e the rehabilitation will be executed immediately upon the completion of the different phases of the

civil works.

5.1.3 Water Management Plan
The Contractor shall further draw up and submit for approval {to the PM and 1A) a Water Management

(WM) Plan. This plan must show the positions, extent and specifications of all temporary and permanent
water management structures and infrastructure, including:

¢ Taps, pipelines and irrigation systems.

e Underground drains.

e Grass drains.

e French drains.

¢ Trench and berm systems.

¢ Deflection berm systems.

e Bunds and sumps.

e Settlement ponds.

e Water discharge points (including energy dissipation specifications).

o Water testing points.

o Sewage water management systems.

e Grey water management systems.

The Contractor shall update the ESM&R and WM Plans throughout the construction period. Changes to
either plan must be approved by the IEM, via the PM and/or IA.

5.1.4 Environmental Awareness and Environmental Awareness Training
Proper environmental awareness is a requirement for all the Contractor’s employees. This will not only
ensures the safety of the personnel, but also helps to protect the integrity of the environment during the

raising of Clanwilliam Dam.

The Contractor shall ensure that the relevant Environmental Awareness Training Courses are presented
before the commencement of construction, as well as during the project as and when new staff or sub-
contractors are brought on site.

The awareness training courses shall be in English, Afrikaans and Xhosa and shall be compuisory for all

employees, in order to ensure that employees:
* Acquire a basic understanding of the environment and the environmental features pertaining to the

Work Site and environs.
e Are familiar with the environmental requirements as per the Civil Project Specification: Volume 2.1

as they apply to the Works.

Baseline Environmental Management Plan
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e Are made aware of any site-specific environmental matters, which are deemed to be necessary by
the IEM, PM and/or IA.

It may also be necessary to present the EMP to employees, highlighting specific requirements and
sensitivities.

5.1.5 Appointments
The Contractor shall ensure that a Safety Officer (compulsory) and CER (compulsory) are appointed before

the commencement of construction.

5.1.6 Other Requirements

5.1.6.1 Access/Haul Roads
The Contractor shall compile a site layout drawing/s detailing all access/haul roads that are required to be

used during the construction phase of the proposed project. The access roads shall be capable of
accommodating the type of vehicles and/or mechanical plant using the routes. Any changes to the routes
during the construction period shall be submitted in drawing format to the PM and/or IA for approval, prior
to the implementation thereof.

When determining the location and extent of access/haul roads, cognisance must be taken of sensitive and
no-go areas. As far as reasonably possible, use must be made of existing roads in the area and temporary
haul/access roads should be established within the boundaries of the demarcated works area. Any clearing
for access or haul roads necessary outside the demarcated works area, shall only be undertaken after

approval from the PM and/or IA.

5.1.6.2 General Disturbance and Nuisance to Surrounding Areas
Dust control management practices and procedures will be implemented by implementing one or more of
the following methods, depending on site specific circumstances:
e A maximum speed of 40 km/h for passenger and light commercial vehicles and 30 km/h for heavy
vehicles and equipment must be strictly enforced to minimise dust generation.
e In areas where dust is expected to be problematic, reduce this maximum speed to 30 km/h.
o Apply watering or alternative chemical stabilisation as an additional means of controlling dust.
¢ Ensure appropriate mitigation measures are implemented to ensure noise levels are within their
lawfully acceptable levels.
e Ensure that any lighting installed on the site for activities does not interfere with road safety or
cause a reasonably avoidable disturbance to the surrounding community or other users of the area.
This can include:
o reducing the height from which floodlights are fixed;
o identifying zones of high and low lighting requirements with the focus of the lights being
inward, rather than outward;
o avoid up-lighting of structures but rather direct the light downwards and focussed on the
object to be illuminated;
o avoid directing the light towards the direction from where it would be most visible
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5.1.6.3 Liaison with Surrounding Community

The Contractor may not handle any complaint from the surrounding community with regard to
environmental aspects, compensation or disturbance to economic activities or animals, but must
immediately inform the PM and/or IA who will in turn involve the IEM for further action.

5.2 Construction/Implementation Requirements
The Construction Phase refers to the period of the project during which the actual Works are carried out,
deemed to include site establishment and Site Works.

5.2.1 Site Establishment
When establishing the site, the environmental objective is to minimise:
e the footprint of disturbance; and
o the extent of soil erosion, loss of vegetation and the potential for pollution of soils and water

resources.

5.2.1.1 Demarcation of the Site

¢ The Contractor’s right to access any portion of the Site is governed by the terms and conditions of
the Conditions of Contract.

e Identify and demarcate the extent of the site and associated Works Areas as indicated on the
ESM&R Plan using danger tape with steel droppers or other methods approved by the IEM, in
consultation with the PM and/or IA.

e Minimise the extent of the Works Site footprint as much as is possible.

e In sensitive environments, or where unauthorised access into no-go areas may take place, then a
perimeter fence (if practical) must be erected around the works area.

e Maintain the demarcation line, and ensure that no personnel or construction materials move
outside the designated site.

e Maintain site demarcations in position until the cessation of construction works.

¢ In sensitive environments such as pristine or valuable vegetation and sensitive social environments,
this working servitude may be reduced.

e Do not use the site for any other purpose other than for the proper carrying out of the Works under
the Contract.

e Do not establish any Site Works besides those specified and allowed for in the project specification,
unless specifically agreed upon by the PM and/or 14, in consultation with the IEM.

e Do not establish any activities or operations that, in the opinion of the IEM are likely to adversely
affect the aesthetic quality of the environment.

e [n the event that such activities and operations are deemed to be necessary, actions to reduce the
adverse effects must be taken. Actions will be specified by the IEM, via the PM and/or IA.

e Do not paint or mark any natural feature. Marking for surveying and other purposes must be done
using pegs, beacons or rope and droppers.

5.2.1.2 Protection of Vegetation and Natural Features
e All plants and natural features to be protected during construction must be identified in the
demarcated construction area prior to the Contractor commencing with land clearing. Any permits
or licences required for the removal or pruning of protected tree species as per the Government
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Gazette Notice 1012 of 27 August 2004 and the National Forests Act (Act No 84 of 1998) must be
obtained by the PM and/or IA.

¢ The Contractor may clear only the vegetation within the construction area, unless specifically
marked, and must take special care not to disturb plants outside the construction area during this
process.

e Any plants or trees of value, close to the construction area that will remain, shall be marked clearly
and must not be disturbed, defaced, destroyed or removed for the duration of the Contractor’s
presence on site, unless otherwise specified by the PM and/or 1A.

¢ Maintain plant demarcations in position until the cessation of construction works.

® Do not disturb, deface, destroy or remove plants or natural features outside of the construction
area, whether fenced or not, for the duration of the Contractor’s presence on site, unless otherwise
specified by the PM and/or IA.

e The Contractor will be held liable for the replacement of any plant or feature under the protection of
these specifications that is removed or damaged by the Contractor’s negligence or mismanagement.

e No open fires are permitted under trees.

¢ No material storage or laydown is permitted under trees.

¢ No vegetative matter may be removed for firewood.

5.2.1.3 Protection of Fauna

e No wild animal may under any circumstance be handled, removed or be interfered with.

¢ No wild animal may be feed on site.

e No wild animal, except for pests, may under any circumstance be hunted, snared, captured, injured
or killed.

e The Contractor must regularly undertake checks of the surrounding natural vegetation, in fences and
along game paths to ensure no traps have been set. Remove and dispose of any snares or traps
found on or adjacent to the site.

e Ensure that the Work Site is kept clean, tidy and free of rubbish that would attract animal pests.

e Ensure that bins and waste storage facilities are scavenger-proof.

e The Contractor must report problem animals to the PM and/or IA who will facilitate any removal by
the relevant organisation or authority via the IEM.

e Ensure that domesticated animals belonging to the local community are kept away and are safe
from any unprotected Works.

¢ Do not make use of any pesticides, unless approved by the IEM.

5.2.1.4 Protection of Archaeological Finding

e The Contractor shall ensure that should any archaeological finding be made during the construction
excavations, the Contractor shall inform the IEM, PM and/or |IA immediately in order to reach
agreement regarding proper procedures to minimise damage and or effect salvage operations of the
findings.

e Where the IEM, PM and/or IA require the finding/s area/s to be marked for protection, this shall be
done using danger tape and steel droppers.

e Maintain demarcations in position until the cessation of construction works, or as instructed by IEM,

PM and/or IA.
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Do not disturb deface, destroy or remove protected findings, whether fenced or not, for the
duration of the Contractor’s presence on site, unless otherwise specified by the IEM, PM and/or IA.
If by chance any archaeological finds, graves or skeletal material are unearthed, halt Works in that
area immediately and inform the IEM, PM and/or IA for further action.

Do not resume Works in the area in question without permission from the IEM, PM and/or IA.

5.2.1.5 Topsoil Conservation

The stripping and stockpiling of topsoil is covered by the Technical Specifications.

In the absence of a recognisable topsoil layer, strip the uppermost 300 mm of soil.

Co-ordinate Works to limit unnecessarily prolonged exposure of stripped areas and stockpiles.
Retain vegetation and soil in position for as long as possible, removing it immediately ahead of
construction/earthworks in that area.

Strip and stockpile herbaceous vegetation, overlying grass and other fine organic matter along with
the topsoil.

Do not strip topsoil when it is wet.

Do not mix topsoil obtained from different sites, unless the IEM gives permission.

5.2.1.6 De-bushing and De-stumping

5.2.2

Obtain permission from the IEM, PM and/or IA to proceed with de-bushing.
Only de-bush areas specified on the ESM&R Plan.

Site Infrastructure

5.2.2.1 Buildings and Structures

Locate all buildings and structures, including offices, workshops, stores, site laboratories as well as
the weather station within predetermined zones as per the ESM&R Plan.

No accommodation will be permitted on site.

The Contractor shall not provide single quarters labour accommodation.

Secure the areas around buildings and structures using 1,8 m high fence. In areas where security or
theft is a problem, the fence height may be increased to 2,4 m and topped with razor wire. These
fences are to remain in position until the cessation of Works.

Maintain essential services in a functional state. These may not be overloaded. Defects and
inadequacies must be rectified immediately.

5.2.2.2 Contractors Camp and Lay-Down Areas

Locate all storage areas and material laydown sites within predetermined zones as per the ESM&R

Plan.
Additional areas required by the Contractor for laydown and storage must be approved by PM
and/or IA, in the form of an amended ESM&R Plan indicating the extent and anticipated utilisation of

the storage and laydown area.
Keep the camp and all its storage and laydown areas secure and neat at all times and employ

appropriate access control measures during construction.
Clearly indicate which activities are to take place within which areas of the site using demarcation

and/or signage.
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Position security lighting so that it does not pose a nuisance to residential properties or tourist
facilities or a danger to road users.

Locate all other structures (including site offices, site laboratories, substations, workshops, wash
bays, stores, substations etc.) as indicated on the ESM&R Plan.

5.2.2.3 Batching Plants

Position batching plants on the basis of convenient location to the Work Sites as well as
environmental limitations/opportunities

Do not locate batching plants or associated settlement ponds within the 1:100 year floodline, or
within a horizontal distance of 100 m {(whichever is greater) of a watercourse or drainage line.
Protect the batching plant on the up-slope side by an earth berm or sandbag system to deflect clean
surface runoff away from the plant.

Contain the batching plant on the down-slope side by a trench and earth berm or sandbag system to
control contaminated runoff and construction water emanating from within the plant.

Collect all construction water and contaminated runoff emanating from within the batching plant
(and associated wash bays) and contain within a sedimentation dam for later disposal in the
appropriate manner.

Clean out all sedimentation dams on a regular basis, and disposed of sludge in the appropriate
manner.

Ensure that appropriate measures are in place to prevent the overflow of sedimentation dams
during heavy rains and storm conditions. A method statement to this effect shall be provided by the
Contractor for approval by the PM and/or IA.

Scrape waste concrete and cement sludge off the side of the batching plant on a regular basis, and
dispose of in the appropriate manner.

5.2.2.4 Crusher Plants

Position crusher plants on the basis of convenient location to the Work Sites as well as
environmental limitations/opportunities.

Utilise the minimum area required for the storage of different stone sizes.

Do not locate crusher plants or associated settlement ponds within the 1:100 year floodline, or
within a horizontal distance of 100 m {whichever is greater) of a watercourse, drainage line or
identified wetland.

Do not locate crusher plants or associated settlement ponds within any riparian vegetation zone.
Protect the crusher plant on the up-slope side by an earth berm or sandbag system to deflect clean
surface runoff away from the plant.

Contain the crusher plant on the down-siope side by a trench and earth berm or sandbag system to
control contaminated runoff and construction water emanating from within the plant.

Collect all construction water and contaminated runoff emanating from within the crusher plant and
contain within a closed settlement pond system.

Filtered water from the settlement pond may be liberated into the environment in an appropriate
manner.

Clean out settlement pond on a regular basis, and disposed of sludge in the appropriate manner.
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Ensure that appropriate measures are in place to prevent the overflow of settlement ponds during
heavy rains and storm conditions. A method statement to this effect shall be provided by the
Contractor for approval by the PM and/or IA.

5.2.2.5 Sand Washing Plants

Position sand washing plants on the basis of convenient location to the Work Sites as well as
environmental limitations/opportunities.

Do not locate sand washing plants or associated settlement ponds within the 1:20 year floodline, or
within a horizontal distance of 50 m (whichever is greater) of a watercourse, drainage line or
identified wetland unless specified additional sediment retention methods are implemented such as
silt curtains.

Do not locate sand washing plants or associated settlement ponds within any riparian vegetation
zone.

Protect the sand washing plant on the up-slope side by an earth berm or sandbag system to deflect
clean surface runoff away from the plant.

Contain the sand washing plant on the down-slope side by a trench and earth berm or sandbag
system to control contaminated runoff and construction water emanating from within the plant.
Collect all construction water and contaminated runoff emanating from within the sand washing
plant and contain within a closed settlement pond system.

Filtered water from the settlement pond may be liberated into the environment in an appropriate
manner. Clean out settlement pond on a regular basis, and disposed of sludge in the appropriate
manner.

Ensure that appropriate measures are in place to prevent the overflow of settlement ponds during
heavy rains and storm conditions. A method statement to this effect shall be provided by the
Contractor for approval by the PM and/or IA.

5.2.2.6 Nursery and Plant Rescue

Locate on-site nurseries as indicated on the ESM&R Plan.

Where necessary, fence in the nursery area using a 1,2m high fence. In areas where security or theft
is a problem, the fence height may be increased to 1,8m or even 2,4m and topped with razor wire.
Provide a double gate for vehicle access and deliveries.

Fully service the nursery with water. Where necessary, equip the nursery with its own designated
water tank for irrigation purposes (two 10000 litre plastic reservoirs on tanks stands will suffice for a
nursery measuring approximately 100m x 100m in extent).

Install pipelines, taps and hose lines as required. For long term nurseries, consider installing a semi-
automated system.

Where necessary, service the nursery with electricity, sanitation and a small office.

The IEM will identify indigenous flora or any rare or endangered flora that shall be preserved.
The Contractor shall demarcate such and undertake all necessary measures to ensure the protection
of such flora, including re-planting and any special care required.
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All harvested seeds and seedlings, as well as plants removed for transplanting which are not
immediately re-planted, are the responsibility of the Contractor and must be kept under approved

nursery conditions.
Plants removed for transplanting and re-planting must be healthy, full in shape, well rooted, free of

insects, pests and diseases.

All specified species lifted from open ground must be delivered and / or retained in containers or
bags as specified.

For plants in containers held in the nursery, use 2 parts of supplier approved topsoil to 1 part of

approved compost.
Ensure that the nursery is properly equipped with the necessary implements, containers, fertilizers
and other equipment necessary to function efficiently.

The use of herbicides is prohibited unless approved by the IEM.

5.2.2.7 Roads and Access

Develop all permanent and temporary roads and access routes as indicated on the ESM&R Plan.
Slight deviations of alignment are permitted, so as to avoid significant vegetation specimens and
communities, natural features and sites of cultural and historical significance identified by the IEM.
These deviations must be approved by the PM and/or IA.

Make use of existing roads and tracks where feasible, rather than creating new routes.

Ensure that adequate vehicle turning areas are allowed for. Position these in disturbed areas as far
as possible.

Where construction will obstruct existing access, be sure to allow for alternative temporary access
routes.

In general, construction routes should not be wider than 3 m in sensitive areas, with passing bays
where two-way traffic is required.

Any additional routes and turning areas required by the Contractor must be approved by the PM
and/or IA in consultation with the 1EM, in the form of an amended ESM&R Plan indicating the
position and extent of the proposed route/area.

Plan access routes to avoid significant vegetation specimens and communities, natural features and
sites of cultural and historical significance or wetlands.

Routes should not traverse slopes with gradients in excess of 8%. Where this is unavoidable, stabilise
the road surface, if not gravel, using methods approved by the PM and/or IA.

Avoid routes through drainage lines and riparian zones wherever possible. Where access through
drainage lines and riparian zones is unavoidable, only one road is permitted, constructed
perpendicular to the drainage line. Avoid roads that follow drainage lines within the floodplain.
Enforce speed limits at all times on site roads.

Allow for safe pedestrian crossing where necessary.

Ensure that only authorised roads and access routes are used.

Vehicles may not leave the designated roads and tracks and turnaround points will be limited to
specific sites.
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Where this is avoidable, maintain all access routes and roads adequately in order to minimise
erosion and undue surface damage. Repair rutting and potholing and maintain stormwater control
mechanisms.

Runoff from roads must be managed to avoid erosion and pollution problems.

Regularly remove topsoil (and other material} accumulated in side drains of roadways to keep these
open and functional.

Clear up any gravel or cement spillage on roads.

Clean and make good any damage to public or private roads caused by the Contractor during the
construction phase.

No off-road driving is permitted, unless authorised by the PM and/or IA through the IEM.

Do not permit vehicular or pedestrian access into natural areas beyond the necessary work site.
Prior to the construction of temporary site roads the Contractor shall submit a Method Statement
for approval by the PM and/or IA. A photographic record of the proposed route shall be also be
prepared by the Contractor prior to the construction of the access roads, and submitted with the
Method Statement.

5.2.2.8 Gates and Fences

5.2.3

Protect and maintain existing private property, fences and gates.

Respect the open or closed status of gates for the duration of the construction period.

Prevent unnecessary vehicular and personnel access into adjacent undisturbed areas.

Small sensitive areas may be fenced where necessary, as the work site progresses.

Additional fencing may be specified by the by the PM and/or IA, on advice from the IEM to counter
problems arising on site. The Contractor must erect such fencing and/or gates when and where
required by the by the PM and/or IA, and re-erect and maintain temporary fencing and or gates as
necessary.

Fences must be aligned to avoid significant vegetation specimens and communities, natural features,
sites of cultural and historical significance and animal movement corridors as advised by the by the
PM and/or IA, via the IEM. All alterations must be approved by the by the PM and/or IA.

Limit clearing for fencing to the removal of trees and shrubs within 1 m of the fence line. No removal
of the grass cover or topsoil is to occur within this width.

Retain temporary fencing and/or gates in position until replaced by permanent fencing or until the
by the PM and/or |A directs their earlier removal.

If temporary fencing and or gates are removed temporarily for the execution of any part of the
Works then these must be reinstated as soon as practicable by the Contractor.

Site Management

5.2.3.1 Rubble and Waste Rock

Store inert building rubble and waste rock as indicated on the ESM&R Plan.

Subject to approval by the PM and/or IA, in consultation with the IEM, certain borrow pits and/or
guarries may be utilised for the disposal of waste rock and inert building rubble.

If no on-site disposal opportunities exist, then rubble and waste rock must be disposed of at the
nearest registered solid waste disposal facility.
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5.2.3.2 Solid Waste

Collect all domestic waste in adequate numbers of litter bins located as required on the Work Site
and within the Contractors camp.

Where feasible, collect waste paper, glass and metal waste separately and arrange for collection by
recycling contractors.

For linear works, provide litter bins at regular positions, with spacing not exceeding 100 m
throughout the Work Site.

Litter bins must be equipped with a closing mechanism to prevent their contents from blowing out.
Ensure that personnel make use of the litter bins provided. Keep all Work Sites and the Contractors
camp tidy and litter free at all times.

Empty litter bins weekly (or as required before they reach capacity).

Where necessary, dedicate a storage area on site for the collection of construction waste.

Remove stored domestic waste to the nearest registered solid waste disposal facility.

Ensure that solid waste is transported so as to avoid waste spills en-route.

Where solid waste disposal is to take place on site, ensure that only non-toxic materials, which have
no risk of polluting the groundwater, are buried in designated approved areas at acceptable depths
below ground level.

No solid waste disposal site may be located below the full supply level of the prospective dam.

No solid waste may be burned on site.

5.2.3.3 Liquid Waste

Provide portable chemical toilets at all Work Sites, unless a proper septic tank is installed as per the
conditions of the RoD or project specifications.

Ensure that adequate numbers of conveniently located site toilets are available on all Work Sites at
all times in quantities related to the number of users (this shall not exceed 1 toilet per 20 users).

Do not locate any site toilet, sanitary convenience, septic tank or French drain within the 1:100 year
floodline, or within a horizontal distance of 100 m {whichever is greater) of a stream or identified
wetland.

Maintain and clean site toilets regularly as is required to keep them in good, functional working
order and in an acceptable state of hygiene. Sewage from chemical toilets may not be dumped into
the environment — the sewage is to be removed to a proper waste water treatment facility.

Combine drinking water facilities with hand washing facilities near site toilets.

5.2.3.4 Hazardous Waste

Store hazardous waste as indicated on the ESM&R Plan.

Ensure compliance with all national, regional and local legislation with regard to the disposal of
hydrocarbons, chemicals, solvents and any other harmful and hazardous substances and materials.
Drip trays must be used where dispensing mechanisms or stored receptacles may leak. Collect any
hazardous waste in receptacles located on a drip tray on site pending disposal.

Retain waste oils and batteries for recycling by the supplier wherever possible.

Water and oil should be separated in an oil trap. Oils collected in this manner should be retained in a
safe holding tank and removed from site by a specialist oil recycling company for disposal at
approved waste disposal sites for toxic/hazardous materials. Qil collected by a mobile servicing unit
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should be stored in the service unit’s sludge tank and discharged into the safe holding tank for
collection by the specialist oil recycling company.

Regularly dispose of all hazardous waste not earmarked for reuse, recycling or resale (such as oil
contaminated with chlorinated hydrocarbons, electrical cleaning solvent, certain chemicals and
fluorescent tubes) at a registered hazardous waste disposal site.

Contain chemical spills, and arrange for clean-up/control by the supplier, or by professional pollution
control personnel.

All used filter materials should be stored in a secure bin for disposal off site. Hazardous waste shall
not be stored or stockpiled in any area other than that designated on the construction-site layout.
Maintenance and servicing bays shall have a concrete floor and be fitted with sumps and collection
tanks for wastewater that is contaminated with diesel, petrol and oil. This wastewater shall be
removed to a registered disposal site.

Regularly dispose of all hazardous waste not earmarked for reuse, recycling or resale (such as oil
contaminated with chlorinated hydrocarbons, bitumen, tar, electrical cleaning solvent, certain
chemicals and fluorescent tubes) at a registered, approved hazardous waste disposal site.

5.2.3.5 Pollution Control

Baseline Environmental Management Plan

Do not locate any reservoir, dam or depot for any substance, which causes or is likely to cause
pollution, within the 1:100 year floodline, or within a horizontal distance of 100 m {(whichever is
greater) of a watercourse, drainage line or identified wetland.

Do not dump waste of any nature, or any foreign material into any drainage line or wetland.

Do not allow the use of any drainage line or wetland for swimming, bathing, or the cleaning of
clothing, tools or equipment.

Prevent the discharge of water containing polluting matter or visible suspended materials directly
into drainage lines or wetlands.

Deflect any unpolluted water/runoff away from any dirty area (including plants, maintenance areas,
workshops and contractors’ yards).

Otherwise clean, but silt laden water may be discharged overland, provided no erosion is resultant
from this discharge.

Where necessary, turbid water pumped from excavations within rivers must be passed through a
sand filter or settling pond before being released back into the river. Discharge of this water must be
in a controlled manner, and no erosion may result.

Design, construct, maintain and operate any settlement pond that forms part of a dirty water system
to have a minimum freeboard of 0.8 m above full supply level.

The installation of a septic tank requires approval from the local authority. Septic tanks may only be
installed where soil conditions are suitable.

Ensure that no stormwater is allowed to enter any drainage installation for the reception,
conveyance, storage and/or treatment of sewage.

Ensure that water passing through vehicle wash bays and workshops pass through oil baffles/oil
traps/oils separators before passing into conservancy tanks.

Treat all oil sludge collected in the said traps, including sump liners, as hazardous waste.

Take special care during rainy periods to prevent the contents of sumps and drip trays from
overflowing.
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Before any water is permitted to enter natural drainage lines, the quality of the water must comply
with the standards contained within the General Authorisations of the Department of Water Affairs
Water may only be discharged into a stormwater or sewer system with the permission of the local
authority.
Immediately clean any accidental oil or fuel spills or leakages.
Do not hose oil or fuel spills into a storm water drain or sewer, or into the surrounding natural
environment.
Clean small oil or fuel spills with an approved absorbent material, such as 'Drizit' or ‘Spill-sorb’.
Contain oil or fuel spills in water using an approved oil absorbent fibre.
Treat soil contaminated by oil or fuel using one of the following approved methods, as per
instruction of the PM and/or IA or the IEM:
o Remove the soil to the depth of the contamination and dispose of at a registered Hazardous
Waste Disposal Site.
o Remove the soil to the depth of the contamination, and regenerate using approved bio-
remediation methods.
o Report major oil or fuel spills to the provincial Department of Water Affairs , as well as to the
relevant Local Authority.
Carefully control all on-site operations that involve the use of cement and concrete (this applies to
areas other than the batching plant).
Limit cement and concrete mixing to single sites where possible.
Dispose of all visible remains of excess cement and concrete after the completion of tasks.
Dispose of in the approved manner (solid waste concrete may be treated as inert construction
rubble, but wet cement and liquid slurry, as well as cement powder must be treated as hazardous
waste.
Contain water and slurry from cement and concrete mixing operations as well as from batching area
wash bays. Direct such waste water into a settlement pond or sludge dam for later disposal.
Do not allow the washing of trucks delivering concrete anywhere but within designated wash bays
equipped with runoff containment. Direct such waste water into a settlement pond or settlement
pond for later disposal.
Where possible, make use of timber products treated off-site.
Underlay areas where on-site application of timber treatment products is to take place with a PVC
sheet to prevent the contamination of the soil.

5.2.3.6 Implements and Equipment

Make use of mobile plant and equipment, which is appropriate to the task (i.e. for construction,
rehabilitation and maintenance) in order to minimise the impact on and extent of damage to the
environment.

Should the IEM at any time determine that the method, mobile plant or equipment utilised by the
Contractor is unsuitable for the task at hand, or unnecessarily detrimental to the environment, then
he may specify the use of a suitable alternative.

Baseline Environmental Management Plan
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5.2.3.7 Blasting

The specifications included under this section do no exempt the Contractor from complying with all
the Regulations as included in the Explosives Act (Act No. 15 of 2003). The contractor is further
referred to this Act and all its regulations.
Plan the type, duration and timing of blasting procedures with due cognisance to:

o blasting vibrations and the proximity of the existing dam structure; and

o other land uses and structures in the vicinity.
Inform local landowners and communities ahead of any blasting event.
When blasting is to be carried out within 500m of any building, railway, public thoroughfare,
powerline, telephone line, pipeline, sports field or any place where people congregate, then these
must be inspected and their condition photographically recorded prior to blasting. The provisions
and requirements of the relevant authorities must be complied with. These include:

o The South African Roads Agency concerning national roads;

o Eskom concerning powerlines;

o Telkom concerning telecommunications lines;

o Water boards and local authorities, concerning the protection of water mains, gas mains,

sewers and sewerage mains and electric cables;

o Any other authorities who have jurisdiction in the area.
Favour the use of nitrate-free explosives wherever possible (i.e. methods including as drilling and
black powder, expanding mortar or old fashioned plugs and feathers).
Make use of noise mufflers and / or soft explosives during blasting.
When blasting, take measures to limit flyrock.
Give audible warning of a pending blast at least 3 minutes in advance of a blast.
Collect and remove all flyrock (of diameter 150mm and larger) which falls beyond the cleared
working area, together with the rock spill.

5.2.3.8 Air quality

Manage dust resultant from the Works and fugitive dust in an efficient and environmentally
sensitive manner.

Dust must be controlled through the regular watering of the work areas. Ensure that a dust control
system (i.e. sprinkler or vacuum) is installed and maintained in an operating condition at the crusher
plant.

Dust from the construction site must not disturb economic or social activities in the vicinity of the
construction site.

In areas where dust is expected to be problematic, particularly nearby residential areas, enforce a
maximum speed of 40 km/h for passenger and light commercial vehicles and 30 km/h for heavy
vehicles and equipment.

Apply watering as an additional means of controlling dust.

5.2.3.9 Noise Control

Ensure that employees and staff conduct themselves in an acceptable manner while on site, both
during work hours and after hours.
No loud music is permitted on site.

Baseline Environmental Management Plan
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Notify adjacent landowners of after-hours construction work and of any other activity that could
cause a nuisance.

Any disputes and community complaints by stakeholders or the public with regard to noise
generation must immediately be brought to the attention of the IEM for further action.

Where complaints cannot be addressed to the satisfaction of all parties, then the Contractor will,
upon instruction by the PM and/or IA, via the IEM, provide an independent and registered Noise
Monitor to undertake a survey of the noise output levels. Recommendations to reduce noise to
legislated levels must be implemented. This may include the construction of noise barriers, earth
berms or sound attenuation walls as required.

5.2.3.10 Fire Control

Take adequate precautions to ensure that fires are not started as a result of Works on site the
Contractor will be held liable for any damage to property adjoining the Site as a result of any fire
caused by one of his employees.

Establish and maintain fire breaks around the Work Sites as and when specified by the ECO and as
required by applicable legisiation and the local authority.

In areas highly susceptible to fire (plantations), night time security guards must be employed.

A minimum requirement for construction in a high fire risk area is a water truck or cart, with a
minimum capacity of 5 000 litres, equipped with pump and hose (minimum length 30 m), which
must be permanently on site.

Ensure that the Work Site, the contractor’s camp and all living quarters are equipped with adequate
fire fighting equipment. This includes at least rubber beaters when working in veld areas, and at
least one fire extinguisher of the appropriate type irrespective of the site.

Take immediate steps to extinguish any fire, which may break out on the construction site.

No open fires are permitted anywhere on site.

Restrict contained fires for heating and cooking (i.e. in a fire drum) to designated areas on site.
Prevent employees from creating fires randomly outside designated areas.

Do not store any fuel or chemicals under trees.

Do not store gas and liquid fuel in the same storage area.

Do not permit any smoking within 3 m of any fuel or chemical storage area, or refuelling area.

5.2.3.11 Health and Safety

' _Baseline Environmental Managemenf -P-I-a_n

The Contractor shall implement a Health and Safety Policy in line with various statuary regulations

The specifications included under this section do no exempt the Contractor from complying with all
the Regulations as included in the Occupational Health and Safety Act (Act 85 Of 1993). The
contractor is further referred to this Act and all its regulations.

The safety of all construction and operational personnel, as well as any member of the public on the
site is the responsibility of the Contractor.

Control access onto and off the site by means of a register system. This includes visitors.

Ensure that first aid / emergency facilities / procedures are in place.

Ensure that all personnel are trained in basic site safety procedures.

Keep a register with contact numbers of all people employed and one relative for each.

Keep a list of all relevant emergency numbers in an easily accessible location on site.
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5.24

Keep a record of all incidents, accidents and illnesses on site and make the information available at
meetings.

Ensure that proper footwear is worn by employees at all times.

Ensure that employees are issued with and make use of the necessary safety equipment when
working in dusty, noisy and / or dangerous situations. Such equipment may include, but is not
necessarily limited to hardhats, goggles, masks, earplugs, gloves, safety footwear and safety ropes as
required.

Ensure that adequate drinking water, wash water and sanitary facilities are available at all times and
on all work sites.

Where necessary, provide a designated place for food storage, preparation and consumption on site.
This should be a shaded area.

Ensure that personnel are transported legally, and in a safe and responsible manner.

Ensure that all vehicle and machine operators are qualified and licensed to operate their vehicles /
machines.

Borrow Areas

5.2.4.1 Borrow Pits and Rock Quarries

All work must be done in accordance with the Employer issued EMPR, issued through the PM, IA or
IEM, as authorised by the Department of Minerals and Energy (DMR).

Do not commence with opencast mining, prospecting or quarrying activities before the necessary
DMR approvals are in place

Any additional borrow areas and quarries required by the Contractor must be approved by the PM
and/or IA, in consultation with IEM, in the form of an amended ESM&R Plan, and may only be
opened once approved by DMR in terms of the requirements of the Minerals and Petroleum
Resources Development Act (Act No 28 of 2002).

Avoid stripping material to bedrock (if relevant). This limits rehabilitation potential for these areas.
Minimise the flow of any surface water or floodwater into borrow areas. Where necessary protect
borrow areas by an earth berm or sandbag system to deflect clean surface runoff away from the
excavations.

Allow for the natural free drainage of borrow areas. All borrow areas must be drained unless
otherwise specified.

Ensure that truck loads are covered with tarpaulins when sand is being transported on public roads.
Control the type of material imported to ensure that soil contamination, in terms of weeds and alien
invasive plants, does not occur.

Bury coarse material incapable of supporting vegetation beneath the finer material.

Backfill inert rubble (e.g. brick, rock, dry waste concrete and other building rubble that will not
liberate toxic residues into the soil or ground water over time, once buried) in layers of not more
than 1 m, level and compact. Proceed in this manner until the level of backfilling has been reached
and then cover the site with a layer of fine overburden at least 500 mm thick, followed by a layer of
topsoil at least 200 mm thick

No residue or substance which causes or is likely to cause pollution of a water resource may be
placed in the workings of any underground or opencast mine excavation, prospecting diggings, pit or
any other excavation.
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5.2.4.2 Sand Mining
* Only screening activities are permitted within the riverbed. No unnecessary stockpiling of material

should take place in the riverbed.

¢ Locate all support activities outside of the riparian vegetation zone.

e Test the quality of the water both up and downstream of the activity. The downstream turbidity
reading should not exceed the upstream reading by more than 10%.

¢ Limit access to single routes and access points at all times. Access through riparian vegetation to
sand borrow areas must be constructed perpendicular to the drainage line.

5.2.5 Earthworks

5.2.5.1 Excavations and Trenches
® Undertake excavations carefully, incorporating appropriate drainage.
¢ For significant trees as indicated by the IEM, trenching must 3 m away from the stem.
* Excavate and backfill trenches on a progressive basis as covered in Specifications.
® During construction through a drainage line, the majority of the flow must be allowed to pass down
the stream (i.e. no damming must be allowed to take place). In-stream diversions should be used
rather than the construction of new channels.

5.2.5.2 Cut and Fill

® The PM and/or IA may identify cut and fill areas that need protection and will specify a solution in
terms of the most appropriate approved method and technology.

¢ In general, no slopes steeper than 1(V):3(H) will be allowed. Steeper slopes must be stabilised using
the most appropriate approved method and technology as specified by the IEM.

¢ Finish blasted areas and cut and fill slopes as roughened surfaces, which emulate the natural
surroundings.

¢ Ensure that no concrete rubble is present within the top 1,5 m of any embankment.

5.2.5.3 Shaping and Trimming

» Shape areas to correct contours to within a tolerance of 300 mm. This tolerance applies to areas
where the final contours are shown on the drawings.

e Trim areas already shaped to within an acceptable tolerance, with all undulations following a
smooth curve. This tolerance applies to areas where the final contours are shown on the drawings.

e Dispose of excess material in the agreed manner.

¢ Plan shaping and trimming operations to allow for topsoil application: final trimmed levels must
make provision for the specified depth of reapplied topsoil.

e Where machine operations are not practicable, trimming must be carried out using hand tools.

5.2,6 Stockpiles, Storage and Handling

5.2.6.1 Topsoil
e Topsoil is to be handled twice only — once to strip and stockpile, and once to replace and level.

e Position topsoil stockpiles as indicated on the ESM&R Plan.

Baseline Environmental Management Plan
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¢ Any additional topsoil stockpile areas required by the Contractor must be approved by the PM
and/or IA in consultation with the IEM, in the form of an amended ESM&R Plan indicating the
position and extent of thereof.

* Position topsoil stockpiles on the higher side of a disturbed area, and above a 1:50 year floodline
wherever possible.

* Ensure that all topsoil is stored in such a way and in such a place that it will not cause the damming
up of water, erosion gullies, or wash away itself.

* Inlinear developments, stockpile topsoil in windrows parallel to the excavation.

* Inriverine areas, stockpile topsoil above the riverine zone.

e Do not stockpile topsoil in drainage lines.

¢ Do not stockpile topsoil in heaps exceeding 2 m in height.

e Protect topsoil stockpiles from erosion.

¢ Remove exotic/invasive plants and broad leaf weeds that emerge on topsoil stockpiles.

e If topsoil is to be stockpiled for extended periods, especially during the wet season, then the IEM
may recommend one of the following measures:

o The re-vegetation of the stockpiles with indigenous grasses.
o The covering of the stockpiles with a protective material such as hessian mats.

e Ensure that topsoil is at no time buried, mixed with spoil (excavated subsoil), rubble or building
material, or subjected to compaction or contamination by vehicles or machinery. This will render the
topsoil unsuitable for use during rehabilitation.

e The Contractor will be held liable for the replacement of any topsoil rendered unsuitable for use
during rehabilitation, for reasons due to his negligence or mismanagement on site.

5.2.6.2 Spoil
e Position spoil (excavated subsoil) as indicated on the ESM&R Plan.

¢ No spoiling shall take place outside of the designated construction area.
¢ Any additional spoil storage area required by the Contractor must be approved by the PM and/or IA
in consultation with the IEM, in the form of an amended ESM&R Plan prior to initiating the activity.
The following information is required for approval:
o The location, description of and access to proposed sites.
o The quantity of material to be stored as spoil.
o The type of material to be stored as spoil (i.e. blast rock, excavated rock, subsoil etc.).
o The proposed method of storing spoil.
o A proposal for the reinstatement and rehabilitation plan, including the final profile.
¢ In linear projects, spoil must be positioned in windrows parallel to the excavation.
e Position spoil on the higher side of a disturbed area, and above a 1:20 year floodline wherever
possible.
* Ensure that all spoil is stored in such a way and in such a place that it will not cause the damming up
of water, erosion gullies, or wash away itself.
¢ Store spoil in low heaps, not exceeding 2 m in height.
e Do not store spoil in drainage lines.
o Properly rehabilitate any permanent spoil dumps as soon as work in that area is complete.
e Ingeneral, no slopes steeper than 1{V):3(H) will be allowed.
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Bury the coarser material beneath the finer material, and overlay all permanent spoil heaps with a
layer of topsoil at least 200 mm thick.

5.2.6.3 Vehicles and Equipment

Vehicles used during construction must have the minimum impact on the environment or other road
users.

Regularly check vehicles, machinery and equipment operating on site to ensure that none have leaks
or cause spills of oil, diesel, grease or hydraulic fluid.

No vehicles, machinery or equipment with leaks or causing spills may be allowed to operate on the
construction site. These must be sent to the maintenance yard or workshop for repair, or must be
removed from site.

Ensure that the maintenance of all vehicles and equipment, including oil and lubricant changes,
takes place only within properly equipped, bunded maintenance areas or workshops as indicated on
the ESM&R Plan.

Only emergency and essential repairs of vehicles and equipment, except for non-movable
equipment such as dozers, creter-cranes, etc, may take place on site.

Underlay light-duty vehicle wash bays and workshops with an impermeable PVC lining or thin
concrete slab which drains into a conservancy tank.

Underlay heavy duty maintenance areas and workshops with a concrete slab, enclosed within a
bund, which drains into a conservancy tank.

Provide drip pans for generators, or any machinery that will be in position for longer than one day.
Drip trays are to be watertight, and must be emptied regularly. The contents of drip trays are to be
treated as hazardous waste.

Where oil and fuel spills are expected, parking is to be on an impervious surface with adequate
pollution control mechanisms in place.

5.2.6.4 Fuel

Baseline Environmental Management Plan

Position long term fuel stores as indicated on the ESM&R Plan.

Do not locate any fuel depot within the 1:100 year floodline, or within a horizontal distance of 100m
(whichever is greater) of a watercourse, drainage line or identified wetland.

Store fuel at long term depots within a bunded area, underlain by a concrete slab, sloped toward a
sump for spillage removal. The bund must be able to accommodate at least 110% of total storage
capacity of the containers.

Store fuel at temporary depots within a bunded area, or alternatively in an area underlain by heavy
duty PVC sheeting and covered with 100mm of sand. This is to include an area adjacent to the tanks
upon which vehicles must park during refuelling.

Provide impervious paving adjacent to fuel tanks, upon which vehicles must park during refuelling.
This will help to accommodate fuel spills during refuelling.

The only permitted method of fuel transfer is by means of a pump / controlled valve / tap / hose /
funnel.

Treat spills within the bund and the contents of the sump as hazardous waste.
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5.2.6.5 Hazardous Substances

5.2.7

Ensure compliance with all national, regional and local legislation with regard to the storage,
transport and use of hydrocarbons, chemicals, solvents, explosives and any other harmful and
hazardous substances and materials.

Position hazardous substance stores as indicated on the ESM&R Plan, in areas not threatening
human life or the environment.

Keep a record of all hazardous substances stored on site for submission to the IEM.

Ensure that explosives are stored in a dedicated Explosives Store, located at least 150m from any
Work Site or surface infrastructure.

Store all hazardous substances in secure, safe and weatherproof facilities, underlain by a bunded
concrete slab to protect against soil and water pollution.

Clean any accidental spills immediately, treating the spilled material and use cleaning products as
per hazardous waste.

Provide for controlled loading / unloading areas, underlain by an impervious paving or PVC sheet to
protect against soil and water pollution.

Ensure that personnel handling hazardous substances have been educated in terms of the correct
handling, use and disposal thereof.

Empty containers in which hazardous substances were kept are to be treated as hazardous waste.

Erosion Control

5.2.7.1 Surface Water Use and Management

Do not drain, fill or alter in any way, any drainage line, including the riverbanks unless this forms part
of the construction Works, or upon specific instruction by the PM and/or IA.

Monitor water use and ensure that areas of waste are identified and minimised (i.e. water used for
surface wetting, for batching, at the crusher plant, for potable supply etc.).

Repair identified leaks and address issues of water wastage as soon as these are identified.

Where possible, recycle water on the construction site.

Avoid over-wetting, saturation and unnecessary runoff during dust control activities and irrigation.
Locate any point of overland discharge at least 50m away from any river, stream or drainage way.
Ensure that overland discharge occurs over areas that have a minimum cover of 90% grass at a
minimum height of 150mm. This applies to areas downslope of the discharge point as well.

Where possible, undertake river diversions outside of the rainy season.

Environmental (Reserve) releases (i.e. for sustained downstream ecological requirements and basic
human needs) releases must catered for throughout the raising of Clanwilliam Dam.

5.2.7.2 Erosion Control and Protection

Line overflow and scour channels with stone pitching along their length and at their points of
discharge to prevent soil erosion. The point of discharge must be at a point where there is natural
grass cover.

Ensure that channels do not discharge straight down the contours. These must be aligned at such an
angle to the contours that they have the least possible gradient.

Locate any point of overland discharge at least 50 m away from any river, stream or drainage way.

Baseline Environmental Management Plan
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Baseline Environmental Management Plan

Identify all areas susceptible to erosion so that they can be protected from undue soil erosion
resultant from activities within and adjacent to the construction camp and Work Areas.
Retain natural trees, shrubbery and grass species wherever possible.
Do not permit vehicular or pedestrian access into natural areas beyond the demarcated boundary of
the Work Area.
Utilise only light equipment for access and deliveries into areas of unstable soils, in areas where
erosion is evident, and at stream and river embankments.
Limit vehicular access into rocky outcrops and ridges.
Institute adequate sedimentation control measures at river crossings and when excavation or
disturbance within riverbanks, or the riverbed takes place.
Address erosion donga crossings as river crossings, applying soil erosion control and bank
stabilisation procedures as specified by the IEM.
Do not allow erosion to develop on a large scale before effecting repairs. When in doubt, seek advice
from the IEM, via the PM and/or IA.
Repair all erosion damage as soon as possible and in any case not later than six months before the
termination of the Defects Notification Period to allow for sufficient rehabilitation growth.
In general, slopes steeper than 1(V):3(H) or slopes where the soils are by nature dispersive or
erodible, must be stabilised. The PM and/or IA, in consultation with the IEM, will specify a solution in
terms of the most appropriate approved method and technology. One or more of the following
methods may be required:

o Topsoil covered with a geotextile, plus a specified grass seed mixture.
Gravel armouring cover specified by the PM and/or IA.
Silt fencing designed by the PM and/or IA.
Earth or rock-pack cut-off berms
Benches (sand bags), gabions or similar.

o Stormwater berms.
Where the river diversion has a higher energy flux than the natural channel or a smaller cross-
section which would lead to erosion in excess of the natural river course, protect the slopes using
one or more of the following methods or similar may be used, as specified by the PM and/or IA, in
consultation with the IEM:

o Sandbags.

o Reno mattresses.

o Plastic liners and/or coarse rock (undersize rip-rap).
During the course of construction, the IEM may identify additional slopes in need of stabilisation and
through the PM and/or 1A will specify actions in terms of the most appropriate practical approved
method and technology.

o 0 0O O

Control of Alien Plants

Monitor all sites disturbed by construction activities for colonisation by exotics or invasive plants and
control these as they emerge.

Follow manufacturer’s instruction when using PM and/or IA approved chemical methods, especially
in terms of quantities, time of application etc.

Ensure that only properly trained people handie and make use of chemicals.
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¢ Dispose of the eradicated plant material at an approved solid waste disposal site. If no toxic sprays
or persistent poisons were used during eradication, then the wood may be sold or donated.
* Rehabilitate all identified areas as soon as practically possible, utilising specified methods and

species

6 AMENDMENTS

Amendments to this baseline EMP will be required as the project proceeds. Any proposed amendments to
the EMP will be confirmed with the Employer, thus DWA, prior to being issued as a formal amendment.
Copies of amendments will be forwarded to the DEA by the Employer via the PM, IA or IEM.
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OHSA 1993 SAFETY SPECIFICATION

PARTICULAR SPECIFICATION CWD01 HS
HEALTH AND SAFETY
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Health and Safety Specification

1. SCOPE

This specification covers the health and safety requirements to be met by the Contractor to
ensure a continued safe and healthy environment for all workers, employees and subcontractors
under his control and for all other persons entering the site of works.

This specification shall be read with the Occupational Health and Safety Act (Act No 85 and
amendment Act No 181) 1993, and the corresponding Construction Regulations 2003, and all
other safety codes and specifications referred to in the said Construction Regulations.

This safety specification and the Contractor's own Safety Plan as well as the Construction
Regulations 2003, shall be displayed on site or made available for inspection by all workers,
employees, inspectors and any other persons entering the site of works.

Monitoring of compliance on site shall be to the requirements of the Occupational Health and
Safety Act and Regulations as well as the contents of the Health and Safety Plan(s) (H&S
Plan(s)) of the Principal Contractor and Contractors.

2. APPLICATIONS AND INTERPRETATION

This document is to be read in conjunction with the following:

Occupational Heath and Safety Act (Act 85 of 1993);

All regulations published in terms of the Occupational Health and Safety Act;
Construction Regulations (2003},

SABS (SANS) codes referred to by the Occupational Health and Safety Act;
Contract documents; and

Basic Conditions of Employment Act (Act 75 of 1997).

3. DEFINITIONS

For the purpose of this contract the following shall apply:

(a) “Employer” where used in the contract documents and in this specification, means the
Employer as defined in the General Conditions of Contract and it shall have the exact
same meaning as “client” as defined in the Construction Regulations 2003. “Employer”
and “client” are therefore interchangeable and shall be read in the context of the relevant

document.

(b) “Contractor”, wherever used in the contract documents and in this specification, shall
have the same meaning as “Contractor” as defined in the General Conditions of
Contract.

In this specification the terms “principal contractor’ and “contractor” are replaced with
“Contractor” and “subcontractor’ respectively.

(c) “Mandatory”, wherever used in the contract, includes an agent, a contractor or a
subcontractor for work, but without derogating from his status in his own right as an
employer or user.

For the purpose of this contract the “Contractor” will, in terms of the agreement
contemplated in section 37(2) of the Occupational Health and Safety Act (OHSA) 1993,
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be the mandatory, responsible to comply with all provisions of OHSA 1993 and the
Construction Regulations (CR) 2003.

(d) “Engineer” where used in this specification, means the engineer as defined in the
General Conditions of Contract (GCC). In terms of the Construction Regulations the
Engineer may act as agent on behalf of the Employer (the client as defined in the
Construction Regulations).

(e) Health and Safety Plan means a document plan, which addresses hazards, identified
and includes safe work procedures to mitigate, reduce or control the hazards identified.

{f Health and Safety Specification mans a documented specification of all health and
safety requirements pertaining to the associated works on a construction site, so as to
ensure the health and safety of persons.

(9) Risk Assessment means a program to determine any risk associated with any hazard at
a construction site, in order to identify the steps to be taken to remove, reduce or control
such hazard.

Also refer to definitions given in the Occupational Health and Safety Act (Act 85 of 1993) and
the Construction Regulations (2003).

4, TENDERS

The Contractor shall submit the following with his tender:

(a) A documented Health and Safety Plan as stipulated in Regulation 5 of the Construction
Regulations. The safety Plan must be based on the Construction Regulation 2003 and
will be subject to approval by the Employer;

(b) A declaration to the effect that he has the competence and necessary resources to carry
out the work safely in compliance with the Construction Regulations 2003;

(c) A declaration to the effect that he made provision in his tender for the cost of the health
and safety measure envisaged in the Construction Regulations.

(d) Failure to submit the foregoing with his tender, will lead to the conclusion that the

Contractor will not be able to carry out the work under the contract safety in accordance
with the Construction Regulations.

5. NOTIFICATION OF COMMENCEMENT OF CONSTRUCTION WORK

After award of the contract, but before commencement of construction work, the Contractor shall,
in terms of Regulation 3 of the Construction Regulations (2003), notify the Provincial director of
the Department of Labour in writing if the following work is involved:

(a) Construction work that will exceed 30 days of 300 person-days;

(b) Working at a height greater than 3,0 m above ground or landings.

The notification must be done in the form of the pro forma included as Annexure A in the
Construction Regulations (2003)
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A copy of the notification form must be kept on site, available for inspection by inspectors,
Employer, Engineer, employees and persons on site.

6. LEGAL DOCUMENTATION / APPOINTMENTS
The following documents must be provided in the Health and Safety Plan:

e Health and Safety Policy;

e Letter of good standing with the Compensation Commissioner, Federated Employers of
similar insurer; and

e Health and Safety Organogram (or table, outlining the Health and Safety Team, as well
as the appointment(s) they have under the Act and Regulations (reference to specific
section/regulation applicable to appointment).

Example of Safety Organogram:

Tom Smith
Section 16(2)
Construction supervisor CR 6(1)

Dick King
Construction vehicle competent person CR 21(1)(j)
Excavation competent person CR 11(1)

Harry Hackett
H & S Rep — Section 17(1)

o The competency of each member of Health and Safety Team must be provided and
should include knowledge, training, experience & qualifications specific to the work or
task being performed.

Signed copies of legal appointments must be provided in the Health and Safety Plan.

The following information must be provided in the Health and Safety Plan:
e Indicate the estimated number of employees to be working on site.
¢ Indicate the expected number of contractors to be appointed by the Principal Contractor.

7. RISK ASSESSMENT

Before commencement of any construction work during the construction period, the Contractor
shall have a risk assessment performed and recorded in writing by a competent person. {(Refer
Regulation 7 of the Construction Regulations 2003).

The risk assessment shall identify and evaluate the risks and hazards that may be expected
during the execution of the work under the contract, and it shall include a documented plan of
safe work procedures to mitigate, reduce or control the risks and hazards identified.

The risk assessment shall be available on site for inspection by inspectors, Employer, Engineer,
sub-contractors, employees, trade unions and health and safety committee members, and must
be monitored and reviewed periodically by the Contractor.
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Risk assessments of all required activities shall form an integral part of the Health and Safety
plan.

All risk assessments shall be conducted in terms of an acceptable methodology, prior to
commencement of work, according to the provisions of Regulation 7 of the Construction
Regulations (2003) and should cover at least the following:

Movement of construction vehicles;

All work near overhead power lines and underground cables;

Locating underground cables/ existing services;

Hand excavation of trenches;

Mechanical excavation of trenches;

All work carried out inside trenches, including compacting, pipe lying, backfilling etc.;
Temporary stockpiling and removal of excavated material;

Transporting material;

Cutting into existing sewage line;

All work carried out from scaffolding;

Exposure to raw sewerage;

All work carried out on live electrical installations;

Welding in confined spaces;

Working at heights;

Roof work;

Cladding;

Formwork / Support work;

Demolition work;

Working with hand tools;

Working with portable electrical tools;

Asphalting; AND

All health hazards that can be present during any of the above activities and should
include individual dusts, gases, fumes, vapours, noise, extreme temperatures,
illumination, vibration and ergonomic hazards due to any of the above activities.

The above list is by no means exhaustive and should not be limited to these activities but must
cover all activities that forms part of the said construction work. Each activity must be split down
to individual tasks and all associated hazards identified and listed in the risk assessment. This
ensures that critical tasks and subsequent critical hazards are not missed.

The risk assessment to be included in the Health and Safety Plan must clearly indicate:

The methodology used to do the risk assessments;
Frequency, likelihood and consequence;
Breakdown of processes and activities covered; and
High risks anticipated.

All risk assessments are to be conducted by a competent person as appointed under paragraph 6
of this document. The plan must include a declaration in this regard or the risk assessment must
contain the signature(s) of these appointed persons.
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8. APPOINTMENT OF EMPLOYEES AND SUBCONTRACTORS

Health and Safety plan

The Contractor shall appoint his employees and any sub-contractors to be employed on the
contract, in writing, and he shall provide them with a copy of his documented Health and Safety
Plan, or relevant sections thereof. The Contractor shall ensure that all subcontractors and
employees are committed to the implementation of his Safety Plan. To this end the Employer, or
the Engineer or Agent on his behalf, will, in terms of Regulations 4(1)(d) and 5(3)(c), carry out
audits on a regular basis to ensure that the Contractor as well as any sub-contractors in his
employ, do implement the Contractors Safety Plan as well as the Employer's Safety
Specifications in accordance with the Construction Regulations.

Health and safety induction training

The Contractor shall ensure that all employees under his control, including sub-contractors and
their employees, undergo a health and safety induction training course by a competent person
before commencement of construction work. No visitor or other person shall be allowed or
permitted to enter the site of the works unless such person has undergone health and safety
training pertaining to hazards prevalent on site. The Employer or the Engineer on his behalf will
carry out audits from time to time to ensure compliance by the Contractor.

The Contractor shall ensure that every employee on site shall at all times be in possession of
proof of the health and safety induction training issued by a competent person prior to
commencement of construction work.

9. APPOINTMENT OF SAFETY PERSONNEL

Construction Supervisor

The Contractor shall appoint a full-time Construction Supervisor with the duty of supervising the
performance of the construction work. (Refer Regulation 6(1)).He may also have to appoint one
or more competent employees to assist the construction supervisor where justified by the scope
and complexity of the works.

Constructions Safety Officer

Taking into consideration the size of the project and the hazards or dangers that can be
expected, the Contractor shall appoint in writing a full-time or part-time Construction Safety
Officer if so decided by the Inspector of the Department of Labour. The Safety Officer shall have
the necessary competence and resources to perform his duties diligently. (Refer Regulation
6(2)). Provision will be made in the schedule of quantities to cover the cost of a dedicated
construction safety officer appointed after award of the contract if so ordered by the Engineer.

Health and safety representatives

In terms of Section 17 and 18 of the Act (OHSA 1993) the Contractor, being the employer in
terms of the Act for the execution of the contract, shall appoint a health and safety
representative whenever he has more than 20 employees in his employment on the site of the
works. The health and safety representative must be selected from employees who are
employed in a full-time capacity at a specific workplace.

The number of health and safety representatives for a workplace shall be a least one for every
100 employees.
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The function of the health and safety representative(s) will be to review the effectiveness of health
and safety measures, to identify potential hazards and major incidents, to examine causes of
incidents (in collaboration with his employer, the Contractor), to investigate complaints by
employees relating to health and safety at work, to make representations to the employer
(Contractor) or inspector on general matters affecting the health and safety of employees, to
inspect the workplace, plant, machinery etc. on a regular base, to participate in consultations with
inspectors and to attend meetings on the health and safety committee.

Health and safety committee

In terms of Sections 17 and 18 of the Act (OHSA 1993) the Contractor (as employer), shall
establish one or more health and safety committee(s) where there are two or more health and
safety representatives at a workplace. The persons selected by the Contractor to serve on the
committee shall be designated in writing.

The function of the health and safety committee shall be to hold meetings at regular intervals, but
at least once every three months, to review the health and safety measures on the contract, to
discuss incidents related to health and safety with the Contractor and the inspector, and to make
recommendations regarding health and safety to the Contractor and to keep record of
recommendations and reports made by the committee.

Competent persons

In accordance with the Construction Regulations the Contractor has to appoint in writing
competent persons responsible for supervising construction work.

A competent person may be appointed for more than one part of the construction work with the
understanding that the person must be suitably qualified and able to supervise at the same time
the construction work on all the work situations for which he has been appointed.

The appointment of competent persons to supervise parts of the construction work does not
relieve the Contractor from any of his responsibilities to comply with all requirements of the

Construction regulations.
10. RECORDS AND REGISTERS

In accordance with the Construction Regulations (2003) the Contractor is bound to keep records
and registers related to health and safety on site for periodic inspection by inspectors, the
Engineer, the Employer, trade union officials and sub-contractors and employees. The following
records and registers must be kept on site and shall be available for inspection at all times.

(a) A copy of the OHSA 1993 Construction Regulation 2003;

(b) A copy of the Client's Health and Safety Specification;

(c) A copy of the Contractor's Health and Safety Plan (Regulation 4);

(d) A copy of the Notification of Construction Work (Regulation 3);

(e) A health and safety file in terms of Regulation 5(7) with inputs by the Construction Safety
Officer (Regulation 6(7));

4] A copy of the risk assessment described in Regulation 7;

(9) A full protection plan and the corresponding records of evaluation and training of
employees working from elevated positions as described in Regulation 8;

(h) A register for recording of findings by the competent person appointed to inspect

construction vehicles and mobile plant (Regulation 21(1)(j)).
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11. CONTRACTOR’S RESPONSIBILITIES

For this contract the Contractor will be the mandatory of the Employer (Client), as defined in the
Act (OHSA 1993), which means that the Contractor, as employer in his own right in respect of the
contract, will be responsible for all the duties and obligations of an employer as set out in the Act
(OHSA 1993) and the Construction Regulations (2003).

Before commencement of work under the contract, the Contractor shall enter into an agreement
with the Employer (Client) to confirm his status as mandatory (employer) for the contract under
consideration.

The Contractor's duties and responsibilities are clearly set out in the Construction Regulations
(2003), and are not repeated in detail but some important aspects are highlighted hereafter,
without relieving the Contractor of any of his duties and responsibilities in terms of the
Construction Regulations. Safety reminders in the form of a checklist of some of the more
important aspects of safety as related to personnel on site, must be displayed at a prominent
position at the site (see Annexure 1: Safety on the site of Works).

(a) Contractor’s position in relation to the Employer (Client) (Regulation 4)

Section 4 of the Regulations by implication requires that the Contractor shall at all times
liaise closely with the Employer, or the Engineer on behalf of the Employer, to ensure that
all requirements of the Act and the Regulations are met and complied with.

(b) The Principal Contractor and Contractor (Regulation 5)

The Contractor for the contract under consideration is the equivalent of “Principal
Contractor” as defined in Regulation 2(b) of the Construction Regulations, and he shall
comply with all the provisions of Regulation 5.

Any subcontractors employed by the Contractor must be appointed in writing, setting out
the terms of the appointment in respect of health and safety. An independent
subcontractor shall however provide and demonstrate to the Contractor a suitable,
acceptable and sufficiently documented health and safety plan before commencement of
the subcontract. In the absence of such a health and safety plan the subcontractor shall
undertake in writing that he will comply with the Contractor's safety plan, the health and
safety specifications of the Employer and the Construction Regulations 2003.

(c) Supervision of construction work (Regulation 6)

The Contractor shall appoint the safety and other personnel and employees as required
in terms of Regulation 6 and as set out in paragraph 7 above. Appointment of those
personnel and employees does not relieve the Contractor from any of the obligations

under Regulation 6.
(d) Risk assessment (Regulation 7)

The Contractor shall have the risk assessment made as set out in paragraph 7 above
before commencement of the work, and it must be available on site for inspection at all
times. The Contractor shall consult with the health and safety committee or health and
safety representative(s) etc. on a regular basis to ensure that all employees, including
subcontractors under his control, are informed and frained by a competent person
regarding health hazards and related work procedures.

DWS: Construction South 9 Clamwilliam Dam



Health and Safety Specification

No subcontractor, employee or visitor shall be allowed to enter the site of works without
prior health and safety induction training, all as specified in Regulation 7.

(e) Fall protection (Regulation 8)

Fall protection, if applicable to this contract shall comply in all respects with Regulation 8
of the Construction Regulations.

(f) Scaffolding (Regulation 14)

The Contractor shall ensure that all the provisions of Regulation 14 of the Construction
Regulations are complied with. (Note: Reference in the Regulations to “Section 44 of the
Act” should read "Section 43 of the Act’)

(g) Construction vehicles and mobile plant (Regulation 21)

The Contractor shall ensure that all construction vehicles and pant are in good working
condition and safe for use, and that they are used in accordance with their design and
intended use. Workers or operators who have received appropriate training, all in
accordance with all the requirements of Regulation 21, shall only operate the vehicles
and plant.

All vehicles and plant must be inspected on a daily basis, prior to use, by a competent
person and the findings must be recorded in a register to be kept on site.

(h) Water environments (Regulation 24)

Where construction work is done over or in close proximity to water, the provisions of
Regulation 24 shall apply.

(i) Housekeeping on Construction sites (Regulation 25)
Housekeeping on all construction sites shall be in accordance with the provisions of the

environment Regulations for workplaces (Government Notice R2281 of 16 October 1987)
and all the provisions of Regulation 25 of the Construction Regulations.

() Stacking and storage on construction sites (Regulation 26)

The provisions for the stacking of articles contained in the General Safety Regulations
(Government Notice R1031 of 30 May 1986) as well as all the provisions of Regulation
26 of the Construction Regulations shall apply.

(k) Fire precautions on construction sites (Regulation 27)

The provisions of the environment Regulations for Workplaces (Government Notice
R2281 of 16 October 1987) shall apply.

In addition the necessary precautions shall be taken to prevent the incidence of fires, to
provide adequate and sufficient fire protection equipment, sirens, escape routes etc. all in
accordance with Regulation 27 of the Construction Regulations.

() Construction welfare facilities (Regulation 28)

The Contractor shall comply with the constructions site provisions as in the Facilities
Regulations (Government Notice R1593 of 12 August 1988) and the provisions of
Regulation 28 of the Construction Regulations.

DWS: Construction South - 10 Clamwilliam Dam



Health and Safety Specification

(m) Non-compliance with the Construction Regulations (2003)

The foregoing is a summary of parts of the Construction Regulations applicable to all
construction projects.

The Contractor, as employer for the execution of the contract, shall ensure that all
provisions of the Construction Regulations applicable to the contract under consideration
are complied with to the letter.

Should the Contractor fail to comply with the provisions of the Regulation 3 to 28 as listed
in Regulation 30, he will be guilty of an offence and will be liable, upon conviction, to the
fines of imprisonment as set out in Regulation 30.

THE CONTRACTOR IS ADVISED IN HIS OWN INTEREST TO MAKE A CAREFUL STUDY OF
THE ACT AND THE CONSTRUCTION REGULATIONS, AS IGNORANCE OF THE ACT AND
THE REGULATIONS WILL NOT BE ACCEPTED IN ANY PROCEEDINGS RELATED TO NON-
CONFORMANCE TO THE ACT AND THE REGULATIONS.

12. TRAINING
Each Health and Safety Plan shall indicate the following regarding training:

¢ Name and contents of the following training courses which have to be conducted:

- Induction Training;

- Training regarding hazards identified and any corrective measures in place;

- Training regarding all applicable regulations; and

- Specific training regarding applicable competencies.

Attendance registers must be kept as proof of training provided.

Method of informing visitors and other persons entering the site of hazards prevalent site.
Method providing personal protective equipment to visitors and non-employees.

An example of ID training card for each employee (if used).

Methodology to be used in the issuing and communicating of written instructions/safe work
procedures.

13. GENERAL REQUIREMENTS

Personal Protective Equipment

The procedures for issuing and control over PPE shall be indicated in the Health and Safety Plan,
as well as the enforcement for the wearing thereof.

Hired Plant
The responsibility for the safe condition and use of all hired plant shall be that of the contractor.
Transport of Employees

Transport of employees shall be carried out in terms of the National Road Ordinances.
The Health and Safety Plan shall detail the arrangements and methods of the transportation of

workers.
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Signs

The Principal Contractor shall indicate in his Health and Safety Plan the arrangements regarding
the posting of danger signs.

Certificates of fitness

The Principal Contractor shall include in his H&S Plan copies of all employees that require
medical fitness certificates under the following regulations where applicable:
e Construction Regulations (2003) Regulation 21 — Construction vehicles and Mobile plant

operators.
Site Visitors Register

A site visitor's register is to keep on site and steps are to be taken to ensure that all visitors sign
the visitor's register before entering the site. A sign should also be provided directing all visitors to
report to the site officer.

14. MEASUREMENT AND PAYMENT
(a) Principles

It is a condition of this contract that Contractors, who submit tenders for this contract, shall make
provision in their tenders for the cost of all health and safety measures during the construction
process. Special reference is made to the following:

i. Safety personnel

All safety personnel and competent persons referred to in clauses 9 will normally be members of
the Contractor's personnel, and no additional payment will be made for the appointment of such
safety personnel.

However provision will be made in the schedule of quantities for payment under the contract for a
Construction supervisor in terms of Clause 7.1 and for a dedicated Construction Safety Officer in
terms of Clause 7.2 on the instruction of the Inspector of the Department of Labour.

i Records and Registers

Provision will be made in the schedule of quantities for payment to the Contractor for the keeping
of health and safety-related records and registers as described in Clause 8.

(b) Scheduled items

Payment will be done under :

CWDO01SC 5.4.1 Health and Safety and Environment Unit : Sum
The sum shall cover all the Contractor's time-related costs related to complying with Health and
Safety standards and the Environmental Requirements including the appointment of dedicated
Construction Supervisor and Health and Safety Officer and up keeping of records and registers.

Payments for these items do not absolve the Contractor from his responsibilities and liabilities in
terms of Regulation 30 of the Construction Regulations 2003
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ANNEXURE 1: SAFETY ON THE SITE OF WORKS

The basic day-to-day requirements for safety on the site of works are listed below. Compliance
with these aspects does not relieve the Contractor of any of his obligations and responsibilities
detailed in Regulations 4 to 28 referred to paragraph 9 of the Safety Specification.

1. Fall protection
(a) All unprotected openings in floors, slabs, hatchways and stairways must be adequately

guarded, fenced or barricaded or similar means must be used to safeguard any person
from falling through such openings;

(b) Notices must be placed conspicuously at all openings where the possibility exists that a
person might fall through such openings;

(c) Where roof work is being performed on a construction site, the contractor shall ensure
that:

(1) No employees are permitted to work on roofs during inclement weather
conditions of if weather conditions are a hazard to the health and safety of the
employees;

(2) Prominent warning notices are to be placed where all covers to openings are not
of sufficient strength to withstand any imposed loads and where fragile material
exists; and

(3) There is suitable and sufficient guard-rails or barriers and toe-boards or other
similar means of protection to prevent, so far as is reasonably practicable, the all
of any person, material or equipment.

2. Cranes

The Contractor shall ensure that where tower cranes are use, that:

(a) The tower crane operators are competent to carry out the work safely; and
(b) The tower crane operators are physically and psychologically fit to work in such an
environment by being in possession of a medical certificate of fitness.
3. Construction vehicles and mobile plant
(a) The contractor shall ensure that all construction vehicles and mobile plant; are operated

by workers who:

(1) Have received appropriate training and been certified competent and been
authorized to operate such machinery; and

(2) Are physically and psychologically fit to operate such construction vehicles and
mobile plant by being in possession of a medical certificate of fithess.

(b) The Contractor shall furthermore ensure that:

(1) No person rides or be required or allowed to ride on any construction vehicle or
mobile plant otherwise than in a safe place provided thereon for that purpose;

(2) Vehicles used to transport employees have seats firmly secured and adequate for
the number of employees to be carried; and

(3) When workers are working on or adjacent to public roads, reflective indicators are
provided and worn by the workers.

4. Use and temporary storage of flammable liquids on construction sites

(a) The Contractor shall ensure that:

e Where flammable liquids are being used, applied or stored at the workplace
concerned, it is done in a manner that would not cause fire of explosive hazards, and
that the workplace is effectively ventilated. Where the workplace cannot effectively
be ventilated:
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(b)

(c)

5.

(a) Every employee involved must be provided with a respirator, mask or breathing
apparatus of a type approved by the chief inspector, and
(i) Steps must be taken to ensure that every such employee, while using or applying
flammable liquids, uses the apparatus supplied to him or her.
No person smokes in any place in which flammable liquid is used or stored, and the
contractor shall affix a suitable and conspicuous notice at all entrances to any such areas
prohibiting smoking;
An adequate amount of efficient fire-fighting equipment is installed in suitable locations
around the flammable liquids store with the recognized symbolic signs.

Fire precautions on construction sites

The contractor shall ensure that smoking is prohibited and notices in this regard are prominently
displayed in all places containing combustible or flammable materials.

6.

(a)

(b)

Construction welfare facilities

The contractor shall, depending on the number of workers nd the duration of the work,
provide at or within reasonable access of every construction site, the following clean and
maintained facilities:

1) At least one shower facility for every 15 workers;

(2) At least one sanitary facility for every 30 workers;

(3) Chancing facilities for each sex; and

(4) Sheltered eating areas.

The Contractor shall also ensure that:

(1) No horseplay between employees or aggressive or threatening behaviour by
anybody is allowed on site;

(2) Workers shall wear appropriate protective clothing for particular tasks, including

protective eyewear, gloves, boots, ear protection, masks, etc. Workers shall not
be allowed to wear loose clothes of footwear.

(3) Workers executing tasks in manholes for sewer and storm water systems shall
be made aware of the existence of hazardous gasses in closed areas, and shall
be issued with masks as necessary. Only specialists shall be allowed to work in
gas-filled chambers;

(4) Blasting must be done by specialists in accordance with the Explosive Act;

(5) Workers shall not be allowed to make open fires on any part of the site, unless in
designated areas approved by the health and safety manager,;

(6) No vehicle or equipment shall be operated on site if it produces noise above 90
decibels, measured at a distance of 10m from the unit;

(7) Adequate signage shall be used on site to indicate:

e  Non-smoking areas on the site;

Safety exits / emergency exits from buildings under construction;

Stairs (temporary and permanent works);

Toilets;

Fire fighting equipment;

Fire assembly points;

Fire escapes;

Overhead works;

Areas where members of the public are not allowed; and

First aid facilities.

(8) Visitors to the site shall only be allowed to enter the site by pre-determined
procedures, including safety induction training. Records of visitors shall be kept
in the health and safety files.
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