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E: ENVIRONMENTAL MANAGEMENT SPECIFICATION
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PREFACE

The Clty of Cape Town (CoCT) Directorate Transport for Cape Town (FCT} Planning and Infrastrusture
proposes to upgrade the Sir Lowry's-Pass (SLP} River dewnstream from the biiilt edge of the Sir Lowry's
Pass Village to the pgints of discharge.in False Bay: The main objectives if the proposed upgrades are to
protect the properties in Gordon's Bay that is susceptible to flooding on an annual basis and to free Up land

. for development next {o the. Sir Lowry's Pass River downstraam of the Sir Lowry's Pass Vilage and in the

Gordan's Bay (Firlands/ Broadiands) developmenit.dreas, The project also sagks: to address the possible
Impacts of climate change with regard to flooding Ak in existing ang future development dreas.

The prepiosed SLP River upgrade is divided into six segments, narhely: ) _
Segment 1 Southein edge of the Sir Lowry's Pass Villdge 16 T2 Trunk Road (curfent N2 National Highway):
Segment 2! From T2 Trunk Road to the.diversion channel at the edge of Gordon's Bay residential area:
Segment 3. Re-alignment of the existing Diversion Canal (at:Gordon's Bay built edgej:”

Segment 4! Edisting infrastruclure upgratie.along the natural channet of the Sir Lowry' Pass River

“Segment 5 Phased bulk storm water drainage system implementation and upgrade to storm water drainage

 System at the Fairview Golf Course; and
Segment 6. Raising of the existing culver wall on the diversion channel upstream of the Fuschla foad culvert.

Infiling of removal of material from the upgraded SLP River will be required during the operational phase of
the project, as part of ongoing maintenance. and management of the upgraded river. In. terins of the

Environmental Impact Assessiment (ElA) Regulations Listing Notice- 1 of 204, Listed. Activity 19, a Basie

Assessment (BA} process should be -undertaken and Enviranmenta! Authorisafion obtalned before
undertaking activities that entail infiling or rémoval of more than5m® of material within a watercourse, Such

infilfing or removal i5 howsgver allowed without fuither Environmental Aulhorsation if “for maintenance

purgoses undartaken in accordance with a maintenance managémient plan”. This EMPr therefore includes

a Maintenance Management Plan {MMP) for the operational phase maintenance and management of

the rived; specifically relating to sedimént removal and infilling,

The Freshwater Ecosystem Assessment: (Day, 2018) conicluded, as part of the BA process for this proposed
development, that, overall, Implementation of the proposed activities would" entail sfgrificant permanent
changes to the Sir Lowry's Pass River throughout an extensive portion of its catehmént. Day (2018}, The
specialist however.recognised that the river in the study area Is alre@dy’ eompromized in terms of natural
funclion, and is subject to' poor water quality, absiraction, the effects of past chariniel and fiow divarsions,
invasion by alien plants and a significant loss of floodplain wétlands and wetland funclion, Implementation of
1he proposed interventicns would also carry wilk them some: promise of rehabilitation of the river, with the
creation of better quality flondplain depressional wetlands -and. riverine habitat In the proposed reconfiguired
secllon {Segment 2) than odeur at. présent. Day (2018), however cautions that the risks that this vision may

not In‘practice-be accomplishiad aré considered high, for varous reasons,

In light of the above, complex and slingent mitigation measures have been proposed, with dctual
implementation of some-considered prerequisiies for implementation-of the requiréd development measures,
and nthiers emphasising the. neet for the development ¢ include rehabllitatiory of the river zlong its naturat
cotrsé as far-as the sea, Even with implementation of thesé mitigation measures, the overall impact.of the
development on freshwalter ecosystems is considerad of at feast medium: negative significance, with ihe
proposed floodplain confinemeant consldered an-approach thatwould usually be consitlered by the Freshwster
Consulting Greup as highly undesirable from an envirermental perspective. o

However, in light of the existing development of the downsiream floodplain, with the implementation of the
diversion welr, bein and diversion caral already all in place, the practical “options for achieving further
development in an ecdlogically. benlgn manner are limited, and opportunities to' redress the current situation
relating fo the diversion weir and diversion barm to a gignificant extant are not feasisle. Assuming that full
mitigation. medsures as-outlined i this EMPr are ‘allowed for and-implemented in good faith, 175 fikely that
many of the risks implicit In the proposal eén be addressed, and at lesst sections of the. river channel wdif
indeed have improved fanction and conngctivity — &.g. the lower fiatural river chanfigl, downstream of the
existing diversion. berm.

The development and implementation of envirohmental specifications is an on-going process that is ferative

-in natura,

By
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The following -documents were-used as reference raaterial in- praparation of this EMPr and MMP:
-« Cily of Cape Town Detafled Environmentai Specification, Vefsion 8, Revision-2007;

« Freshwater Ecosystems Maintenance Management Flan prepared by_
Consulting Services, 2018; and

~ Specdialisi reports prepared as part of the BA process:
o Freshwater Ecosystems
o Botanical Assessment,
o Social Impact Assessm
o Heritage Western Cape.
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GLOSSARY OF TERMS

Aligf Invasive Species: B
Planis that do not naturally eccurin an area, These plants may alsa be referred to as exolic plants, e;q. Port
Jackson (Acaciz saligna) and Rookrans (Acacia cyelops).

Applicant: )
The Déveloper [s the Applicant—.The City of Cape Town (€aCT).

Balustrade: ) ] o i
A low walt that is.placed at the sides:of bridges, ete., and that is made of a row of short poststopped by a Jong
rall.

Berm: . .
A flat strip ot land, raised bank, or terrace bordering a river or canal, An artificial ridge or embankment.

Canak: )
Ary artificial waterway {concrete lined),

Channal:
An unlined watercourse,

Construction Activity:

A construction activity is any action taken by the Contractor, his subcontractors, suppliers or personnet during

the constrniction phase and cperational phase.of the project.

Construction Camp: )
Construction camp refers to all site offices, container sites, workshops and testing facilities,

Contaminated water; o ) _ _ ) )
Means any water contamination by the Contraclar's aciivities, e.g. concrete water and run-off from plant {

-personnel wash areas:

Contractor: _

Persons/organisations contracted by the Applicant to carryout parts of the-work for the planneif upgrade. The
Contractor shall ensure compliance with the CEMPr, and shall request advice from the Environmental Contrat-
Qfficer where considered appropriate, )

Construction Activities: o ] )

Aclivities associated with physicat disturbance to the fand, ificluding the-storage machinery, equipment and
materials, )

Constriletion Camp: _

The: area designated for all the Contractor's temporary -offices, storage areas, plarit parking areas, staff
welfare facifities ete. '

Construction Phase: o ] }
The Censtructioh .Phase Is the periotf of commencement of physicat disturbance to the land, .excluding
rehabilitation activities, such as ré-vegelation and replacing af topsoil.

Constrisction Zone: _
The demarcated and pegged area where consiruction activities shall be permitted,

Corrective (or remedial} action B
Response required to address an environmental problem that is in eonflict with the requirements of the
CEMFY, The neet! far corrective aclion may be determined thraugh monitoring, audits or managemet review.

Culvert;
Alunnel carrylng a strezm of open draln under a roag or.raflway.

Xib
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Degra_ﬂéticn:

dagradation,

‘The |owering: of ‘the qualty of the environmant thtough human aclivities, e.g. river degradation, soil

Developer: )
The Developer is the Applicant - The City of Cape Town Metropolitan Municipatity

Diversion-Berm: ) .
A befm is.a level space, shelf, or raised bamier separating twa areas, Berm to divert water.

Ecological Buffer: ] ) )
A zone or an area that serves not for any anthropogenic use buf as a conserved hatdral habitat where plants’
and animals can thrive; )

Environment:

The surrguntings within' which humans live ‘and that consist of;

() the land, water an atmosiphere of the earth;’

{ii} rricro-grganisms, plant and animal Iife )

(i) any part ar combination of () and (fi} and the interrelationships. among and betwesn them; and-ihe

* physical, chemical, aesthefic and-cultural properties and ‘conditions. of the foregoing that influence human
health and- wali-being. '

Envirenmental Audit: .

A'systematic, documented verification process of objectively obtaihing and evaluating.evidence to determine
whether specified sfivironmental aclivities, events, condilions, management systems, or informatién. about
these matters conform with audit-criterfa, and communicating the results of this process tiothe client,

Bnvironmental Management: ) N

That part of the overall management process which Seeks to ensure, as far as possible; that no avoidable
mpact is caused to the environmant and that when this Is unavoidable that the consequences are understood
pricr to the imipact being caused and that the impact is then mitigated as far as possibie, )

Environmental Management Plan;

“That part of the overall management process which ricludes -organisational structure, planriing activitias,

respongibilities, practices, procedures, processes

: dUrg sses and resources for developing, implementing, achieving,
review(ng and maintaining the efvifonmental palicy. :

Eradication Programme: ) o

The clearing-and rehabilitation of land Infested by invasive alien plant spacies.

Groundwater: o o
Allsubsurface water that fils voids between highly permeable ground strata comprised of sand, gravel,

broken racks, poraus rocks, efc. and mave under the influence of gravitation.

Hazardous:
Contains an element of risk. Dangeraus or toxicte lite,

Hazardous waste: _ - .
Waste, aven iv.smali @matnts, that can cause damage to' plants, animais, their habitat and the-well-being of

hurhan befngs, £.g. waste from faclories, detergents, pasticidés, hydrocarbons, etc,

Invasive Species:
See ‘Alien invasive species’,

Impact.
A description ‘of the' potential effect or consequence of an aspect of the development on a specified
component of the blophysical, social-or economic environment within 2 defined time and space,

xiv
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Infrastructure ) )
The network-of faciities ahd ‘services that ‘are needed for economic activities, e.9. roads, electricity, water,
‘Sewerage.

Integrated: _ o
Mixing or combining all useful information and factors into a joint or-unified while. See integrated
Environmental Management, ' B

Integrated Envirenmeéntal Management {IEM): _
A way of managing the environment by including environmental factors in all stages of developmsait, This

inclitdes thinking aboul physical, social, cultural and economic factors and consulting with all-the people
affected by the proposed developments, Also-called MEM®,

l_nt'e_rested and Affected Parties {I3AP's): _ )
These indiyiduals or ‘organizations that have an interest iin the proposed development or will be directly
affected by the aclivities of the development; as identified in the environmental impact assessment process.

Invert Level: _ _ _
The base interior level.of a pipe, trench or tunnel; it can be considered the "floor” iavel.

Local Authority:
City of Cape Town

Maintenance: _ o
Actions parformed to keep a structure or system funclioning or in $érvice 'on the same-location, capacity. and
footprint. ' )

Maintenance Management Plan;

A management plan for maintenance purposes defined or adopted by the competent authority.

Method statement: _ _ _
Written statements that confain detdils about canstruction progedures required for work near sensitive

envirenments in the site, including environmentally sensitive actiities such as waste management, storage of

hazardous substances, dust control, erosion and sediment control, elc,

A work method statement s predominately used in censtruclipn t& describe-a document-that gives specific

‘instruclions .on how to safely perform’'a work related task, or operaté a piece of plant or equipment.

Mitigation: _ _
Measures designed to avoid, raduce of femédly adverse impacts.

‘Natural environment: L
Our physical surrcundings, including plants and animats, when they are unspolled by human aclivities,

Ne-go Area; _
Areas where coristructian aetivities are prohibited area referred to as No-go Areas.

Ogee weirs;. _
A-control weir that is ogee-shaped {S-shaped) in profile and allows water to safely flow aover it. The
downstream faces of overfiow spillways are often made to this shape,

Follutant: )
A contaminant at a cnceniration high enough to endanger the environment ar the public health,

Paollution:
+ National Water Act, 36 of 1998: “Water poliution means the direct or'indirect alteration 6f the physizal,
‘chemleal or biofogical properties of a watér resolrcs so-as to make it— :
{a) less fit for any beneficial purpose for which it may reasonably be expected 16 be used; or
{b) harmful or potentiafly harmful —
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(az) to the-welfare, health or safetyof himan beings;
(b} {0 any aquatic or rien-aquatic arganisms;

{cc) to the resatrce quality; or

{dd}to propeity”,

» Nationai Environmenlal Management Ael, No. 107 of 1998- “polution means ‘any éhange in tha

environment caused by — I '

(i) substances;

(i radicactive or other waves; or

(i) roise, odours, dust or heat- _
emitled from any activity, including the storage or treatment of waste or substances, construction and the
provislon of services, whether engaged in by any pérsen or an organ of state, where inat change has an
adverse effect en human health or well-being or en the.compasition, resilience and produetlvity of natural
or managed ecosystems, or on'matertals useful o people, or will have such aieffect In the fture.*

Rehabititation: _
Rehabilitation is defined as the return of a dlsturbid area to a state which approximates the state {wherever
pessible) which it was before disruption,

Return Interval (RI): )

A retum peniod, alse known as a. recurrence interval {sometimes repeat Inferval} is an estimate .of the
likefihood of an event, such as an earthquake, flocd or a river discharge flow to oceur. it is a statistical
‘measurement typically based on historic. data deneting the average -recurence interval over an extented
period of ime, and is usually used for risk:analysis (2.4, to décide whather a project should be afiowsd to go
forward in a-zone of a certain risk, or te design structures lo withstand an eventwith a certain-return pariod).

Rip-rap: . L
Rack o other material used to armour shorelines, streambeds, bridge abutments, pilings and othér shoreling.
struciures against scour and water-or-jce erosion.. C i

Seepage: _ _
Water that seeped or oZed through a porous soil.

Site

The 'site’ refers to the totgl arez where the contract will take place awardad 6 the Contractor and any other
area reasonably required by the Confractor o undértake the construction ‘sctivities in order fo fulfii the
contract.

Waste.-Managemgni: ] ) ) .
Classifying, recycling, treatment and disposal of waste generated-during construction and decommissioning
activities. i i

Watercourse and Wetland:

-All reference to wetlands and water courses in this document are based on the following definilions of
wetlands and iater courses,-as contained in the National Water Act (NWA) (Act 36 of 1998} and the 2010
E{A regulations: '

“watercotirse” means -

{a} a river or spring; -

(b} & naturaf channet in which waterflows regufarly or infermitently;

(c)-8 wetland, lake or dam inlo which, orfrom which, wefer fiows; and

(d) any collsction of waler which the Minister may, by nclite in the Gazelts, déclare 1o be a walsrcourse, and
a raferenice to a walercourse includes, where refovani, its bed and banks:

“wetland” means - _ )
fand which is transitional betwesn terrestrial and aguatic systems where the waler fable js usuafly at or near
the surface, or the fand is perivdically covered with shalloiv water, and which land in normal circumstances

supports or would support vegstation typically adaplsd ta life in saturated sof,
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Working Area: . -
Warking @rea means.any area within the botindafies of the Site where cohstruction is taking pface.
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The City of Cape Town (CoCT} Diréctorate Transpor for Cape Town (TCT} Planning and Infrastructure are
propesing upgrades and maintenance ta a portion of the Sir. Lowry's Pass. {SL.P) River and associated stonm
water managament infrastructire. The refevant portion ot-the river is downstream from the built edge of Sir
Lowry's Pass Village to the point of discharge in False Bay, In addition, porliohs of thé existing diversion canal
within the Gordoh's Bay Buill area are also proposed for tpgrades.

A Basic:Assessment {BA) Process is being undertaken for the proposed project in terms of the National
Environmental Management Act, 1998 (Act No. 107 of 1898), as.amended (NEMA] Environmental mpact
Assessment (EIA) Regulations of 2014, This Environmental Management Programme (EMPr) was prepared
in terms of the NEMA EIA Regulations of 2014, and compliance with the contents of this repart i réquired
durifg the planning and design, construction and operational phases of the proposed project. Mitigation
measures presciibed by specialists as partof the. BA process are also included in this EMPr,

Infilling ar removal of materal from the upgraded
SLP River witl be required during the operational s i MR AT
Phase of the project as part of ongding Maintenance activities are activ omed to ke
fiaintenance and managemert of the upgraded |“a structure or ystem functiening or:in service an
river. In terms of the EIA Regulations Listing | séme., location, ‘capacity. and. footprint, Jt is therefor
Notice- 1 6f 2014, Listed Activity 19, a BA process not_change th : ; :
should  be  undertaken -and  Environmantal es);
Authotisation  cbtained. befare undertaking
activities that ental infiling or removal of more
than Sm’ of material within-a watsrcourse, Such
infiling or femoval i§ hiowever aliowed without
further ~ Envionmental  Authorisation i “for
mainfénance purposes underiaken in accardance
with & maintenarice management plar”. This
EMPr therefore incledes a  Maintenmance.
Management Plan {MMP) for tfie. operational
phase. maintenance and management. of the
river, specifically relating to sediment remaval
and infilling.

aclivities that do not’
 (thus *1 3

‘Fhis EMPr and MMP: pravides a set of guidelines for. wiorks to be execyted by the Contractor and the: City of
Cape Town during the planning and- désign, construction and operational phases, so as to Kave a minimum
Imipact on the.environment. in this context, it shauld be regarded as a dynamic or ‘living” document, which
miay require updating, or revisioh during the life-cycle of the tipgrade to address new condiions as thie need
arises. It is essentially a written strategy offiow the environment is to be. managed in practical and achievabla
terms. ’

Thé efficiency of the EMPr and MMP is limited by the level of agherence to the conditions. set forth In this
report-by the Developer and the Contractor, it fs further 2ssumed that campliance with the EMPr and MMP
‘will be menitofed on a regular basis as set out-in the EMPr and contractual clauses.

The project rationale is-to protect the praperties in Gordon's Bay that'is susceptible to floeding on an annual
basis'on both the eastern and westem fiood plaing and to free up iand for development next 1o the Sir Lowry's
Pass River downstfeam of the Sir Lowry's Pass Village and in the Gorden's 8ay (Firlands/ Broadlands}

‘devélopment areas; The Filands and Broadlands development areas represent. two of the six new. urban

‘development areas identified i1 the Helderberg District Plan {(HDF) {2012) to accommodate the City of Cape

Town's medium to fong tern ‘expansion needs, The project alsa seeks o addrass tha possible impacts of
Frepared by :

Projectila, 12265 )
Description  EMPtMMP (o the SIr Lowry's Pass River Flood Allzvlation Upgradge.
Revislen No. 1.3, ’

Daie; Hovember 2016 1
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climate change wlih regard fo flooding risk in existing and future development areas. The existing SLP River
channel Has a limited-low capacity of 15 fo.25ms,

Ab the same. time, the natural river's flow regime has been compromised-by infestation of allien plarits,
abstraction.and erosion which has impacted negatively-on the river's ecalogical functions (habitat and water
quality). The majority of the potfion betieen thé Sir Lowry's Pass Village and Gordon's Bay is largely
inaccessible to-the public, and, as such, has not béen integrated Into the CoCT's.apen space sysfem, Flogid
iines and setbacks.for new deveélopment areas can only be delérmined once the rivér's channel had been
upgraded to an oplimal-and appropriate fuhictioning system.

In addition, the upgrade's wolild reslore ecological functians, provide for ecolagical butfers and linkages 1o the
Metropdiitan Open Space Systeri (MOSS), and-create an aesthelically pleasing environment for the benefit of
the public and adlacent property cwners and fiture developments. The bulk of the preposed:activities are in
line with the provisions: of the Sir'Lowry's Pass River Corridor Plan (RCP) (Nell ot al, 2013) which was
compited within the framework of the CoCTs Floodptain and River Corridor Management Plan {CoCT, 2009).

The proposed SLP River extension/upgrade s divided inla six:segments, as shown in Figure 1, namely;

-Segfent 1. Southern.edge of the. Sir Lowry's Pass Villaga to T2 Trunk Road {current N2 National Highway;

Segment'2; From T2 Trunk Road to the diversion channel at the edge of Gordor's Bay residential area;

Segment 3; Re-glignment of the existing Diversian Canal {at Gordon's Bay built edge);

Segment 4: Existing infrasiructure upgrade along the natural chanriel of the Sir Lowry” Pass River;

Segmént 5. Phasad bulk storm. water drainage systen implementation and upgrade 1o storm water drainage
System al the Fairview Golf Course; and ] )

Segment & Raising of the existing culvert wall on the diversion channel upstream of the Fuschia road cujvert.

The proposed aclivitles/interventions at each of the six segments are.summarised fn the table helgiw,

Table 1: Summary of thie praposed development,

Activities/ Interventions proposed for each Segment

eament and location

“Segment 1. SLP Riwver|

L Gonstruction of 2 rig-rap berm on the right hand side of the existing river
from the southern edge of channel to control the flow of waler in the SLP.River beneath the T2 Trunk
the SLP Viliage to the T2 Road; at the bridge. .

Trunk Read Bridge {curcent'} - An ecological buffer of 20 m wide:on both sides of the. river.fo protect the
N2 National Highway). river corridor from Sir Lowry's: Pass Village-to the N2:Trunk Road.

+ The upstream parapet.on the T2 bridge is also proposed 1o be fajsed to the
height of the: existing balustrade,

Segment 2. SLP River | River channel "upgrads® {o create a sysiem ihat will coniain: up to the 1;100

from the T2 Trunk Road to | year Returiv Interval (R} flood. ) ]

a_ point approximately { « Excavalion.of the river to achleve an equilibrium diversion profile. The fiver

2.7km downsirzam,. where will function as an unlined walercourse, ' '

its tourse infersects of | « Proposed channe| design details; '

enters  the  existing ¢ Lower floodplaln: An excavated trapezoidal channef Is propoesed, which

diversion canal. will contain the 117 year retum period fioad (38.5m base, 1.1 helght,
1:2.5 slopes; thus 44m wide). ) ) ) )

o Upper fioodplain: Floodpiains are proposed to be developed on .aither
side of the low flow floadplain. It is proposett fo be protected by rigrap
berriis wilh 1:2,5 side slopes and would contsin the 1:100 year return
period flood. o

o The upper and lower fladdplains are propesed to be 85m. wide In total,
An additional 10m.maintenance bufter-area'is proposed on either side of

_the upper floodplain, Tota! anticipated corridor; 105m.
= ‘West bank; The western berm of Segment 2 is propased to be extended
outside the buffer area by up to 65m to pravide a mieans of disposing of
excavated. matefial, and for inclusion of this area in ih

NNNNNN Preparac by:

Profictflo, 12765 ) .
Deserplion  EMPr/MMP-for the Sir Lowny's Pess River Flood Allsviation-Upgrade
Revision No. 1.3

Daté: Movambor 2016 2
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v Segment and jocaticn

Activities/ Interventions proposed for each Segment:

portions or footprint of futire developmeht plans.

The.channel will have a vedical slope of 1:230,
- Four weirs or “grade control structures™ are proposed to be constructed;

o Diee voncrete weirs and bucket raflers ars prapesed {6 be constructed
to prevent sedlmentauOn exteniding 20m downstream of each welk; with
a meédian nprap of 0.8m in diameter,

o The ogee weirs and bucket rollers will be approximately 4.9m to 5. 5m
high-and 17.5m to-38.5m In length In the flow direction,

Provision will be made for everiand escape routes by mieans of overiow

welrs and concrete Jined chahnels at the drop structures for floods'in excess

of the 1:100 year return péricd events, The auxlllary spillways are proposed

to'be positioned-on the western.bank of the river.

Some of the existing dams situated alongside the proposed channel will ba

amendediupgraded.

Thie river will have fo be bypassed or diverled during the constiuction

phase. The bypassfdiversion will take place within the. 105m river. comridor

andfor {he censtiuction cofridor.. An option would be te construct on one

side of the river with a temporary-berm between the river and the

construction area, and then én the other side affer one side has been

finished. Various other options to bypass ar divert the river also exist, The

enact method of hypassing ot diverting the’ river will- be. agreed with the

contragtor befare construction commences,

« - A 15m wide temporary construction cordder frunning paraliel to-the channel)

will furthermare be used for vehicle movement and construction access

“during the construction phass..

Segment 3. The ewisting
diversion canal as- far as
the ‘downstreams of the
existing balancing dam.

-A 10 m wide Armorflax type {or similar) lined trapezoidal channel, with a.5m

wide parallel maintenance access coridor will be developed along the
south-westam boundary of Erf 5113 to drain about 23m3{5 starmwater from
the catchment east of the river, towards the river.

Repairing of the existing campramised biesrrn will only Se required if the river
is not upgraded te contain the 1:100 year fiood, Once construction of the.
Nood alleviatidbn project {which incluges the charnine! along the south-western

‘boundary of Erf §113) s complete, the berm will no longer be. requured far

floed protection, as the proposed channal will be sufficient 4o drain the

-gatchment east of tha river, Repaiting the exisling berm therefore does not'

form part.of this proposal,

‘Aweir'is proposed.to he constructed at the end of the re-configured river

channel {Segment 2) to manage flow transition from the landscaped
channél to the diversion canal,

‘The ‘upper section of the exastmg diversion canal {from the Segment 2

{ransiifon) will be widened from about 50m o about 85m, towards the waste
water reatments. works (WWTW), ta link in with the 85m-witle. Segmint 2
channel, The evaporation dam and other facilifies at. the WWTW will
therefore be reconifigured.

The existing lined section of the diversion canal “zlang Segment 3 is
proposed io be exiended upstream ta mest up with tha. re-confi igured
chanpel {Le. Segment 2). The entire diversion canal at Segment 3 is
therefore prcpcsed to be lined with concrete.

The existing diversion canal Is proposed to be reconfiguret to be re-alighed
to a less acute apgle and greater radius. to reduce sedimentation and
doivnstraam fiaod risks. The width of-the reconfigured diversion channel will
gradually reduce from 85m (at the Segment 2 transition) to ‘50m..

The exisling non-functioning Fullon Gate at the.dlversion |

ProjsetNo, 12265 -

Preparad by:

Description:  EMPrMMP for the Sir Lawty's Pass River Flood Allevigtion Upgrade.

Rewizlan e, 13

Dale: Hovambar 20106
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v, Segment and location

Activities/ Enterventions proposed for each. Segment

channe! of the Sir Lowry's Pass River is proposed to be remaved. The
Fulton Gale is supposed to divert water into the natural channel of the SLP
River,

* Anew system will be constructed upstream of the -existing waste water
treatmient work (WWTW) outlet, downsiréam of the diversion weir, 1o allov
passage of watar (naturg] flow) into the natural channe! during winter and
surhimer months. This system wifl-be desigried in order to enstire partial fiow
down Segment 4, and partial flow downi Segment 3. The-ouilet of the
WWTW will also be relocated during the construction werk, but wil be
downstream of the diversion of water into the natural sfream,

* The existing balancing dam and throtile outlet structure at Fairview Golf
Caurse js proposed to be'removed,

= The proposed reconfigured diversion canal section will join up with the
existing diversion canal by means of a kansifion strychure.

= A wooden / steel pedestrian bridge is proposed to be constructed over the
deviated parfion of the diversion canal to alléw passage across the canal for
golfers. )

* The cument abstraction point:from the balancing dam (which is propased to
be removed) that is used for imigation purpcses by the Fairview Golf Course
will be replaced by an absiraction poinitfrom-the diversion canal,

* -Constructlon of a new green at the Fairview Golf Course, to replace the

-green and tee that wil be lost as a result of reconfiguring and re-aligning of
the diversion canal. ) e

Sepment 4 The natural

channe! of the SLP. River

from the existing divarsion
canal to its outfiow info the-
sea.

+ A number-of the existing structures, stich as channels, pipes, culverts and
bridges, aleng the natural channe! of the Sir Lowry's Pass River, from the
diversion canal to'the point whers the tverflows inlo the sea, are ‘proposed
to be upgraded. )

= The proposed upgrades will Improve the-abllity of the channel t6 contain
current and additional fiow of 8m¥/s,

Segment 5 The westem
catchment of thie SLP River
from downstream of the T2
Trunk- Road Bridge to the
diversion canal where it
passes  through  the
Fairview Golf course,

* The stermwater drainage system at the Fairview Golf Course.is proposed tor
be upgraded, Sheet flow is proposed ta be coliected upstream of the Golf
Course from the floodplain and conveyed in open channejs across the
Fairview Golf Course and discharged into the conérete. lined diversion
canal. The apen chanpgls are proposed 1o be lined with Arthorfléx™ (ar.
-similar) or riprap. ]

= _The existing channels.are mainly Typha capansis lined earth channels.

Segment -6! The' existing,

lined, diversion canal from.

the end of Segmentd as
far as the oillet of the
canal anio False Bay,

The existing diversion canal walls upstream of -the Fuchsia Road culvert 1s.
proposed lo be-raised by 1.25m to accommodate the anticipated 1:100 year
fiood of 234 m’s, The eoncrete canl wall s proposed to be extended in st

ProfectNo. 12265

Descriptioh  EMPrMMP for the _SIr'Lowry"s Pass R(\ror Flood Allevistion Upprade

Revislgn Mo, 1.3

Dats: Navambar 2018

Preparad by:
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] Segment1: Bermin.
conlrol waterfiow at the
cuiver bemeain T2

iy 1t

Sefymant & Rusing of B system at Fanview Gall-

T} et culverl valis by 1Y Course T
28 io accommodate
1100 year food

-

Vi L
%} Segment 2; River chanfid
 “VRgIde fo centaln 12500
] vear food interval

Segment 3. Construetion
1 of 16m wide channal

e

"| Segraent4; Upgradesto
existing infrastructure akong
the naluea! fiver channel

Seg YA —
: ) and vanous upgradas to

: : | fined Bversion channel e,
B - L. by ettt % ~ T

Figure 1: Locality of the six segments - read in éonjunction with Tabte 1 {base figure supplied by GISB
(2013) with.annotations provided by Liz Day {2016}, and amended)

The objectives of the EMPr and MMP are ta: ] .

+  Ta outline miligation measures almed at reducing and mitigating potential adverse Impacts to-minimal o
insignificant levels,

* To-provide a pro-active and pracfical working mechanism to enable the measurement, reparting and
monitoring of envirenmental performance on sie. i

The suprems law. of South Africa Is “The Constitution of the Republic: of South Africa”, which states: “Every
person shall have the right fo an environmeni which is not datrimental to his or her healthor well-being”,

Laws applicable to protection of ihe environment in terms of Environmental Management include, but are rigt
restricted {o: a )

» National Environmental Management Act, No, 107 of 1898, as amended (NEMAY )

« ‘National Envirenmental Management: Alr Quality Act, No. 39 of 2004, as amended (NEM:AQAY;

* Matienal Environmental Managament: Blodiversity Act, No, 10.0f 2004, as amended {NEM:BA);

= National Environsiental Management: Waste Act, No. 58 of 2008, as.amended (NEM!WA),

Prepared by

ProjectHo.. 12285 ) ) )
Cescption  EMPr/MMP for the Sir Lowry's Paas River Flood Alleylation Upgradae
Revigion No. 1.3 )

Date: Hovambiar 2016 5
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National Heritage Resources Act, No. 25 0f 1998, as amendad {NHRA);

National Water Act, No 36.of 1998, as amended (NWA);

National Veld and Ferast Fire Act, No 101 of 1988;

Occupational Health and Safaty Adt, No:85.of 1993, as amended (OHSAY)

Conservation of Agricultural Rescurces Act, Act of 1883 {CARA);.-

Sub-division of Agriciliural Land Act Repeal Act 64 of 1998 {fe: soil conservation) arid all fegulations
framed théte undéf-ard amendments there to,

I I

Ot paricular impertance is Section 28(1) of the NEMA, which places an cbligation on all individuals to-take
due care of the environment and to ensure remedial action is instituted to minimise” and mitigate
environmental impact. In terms. of the NEMA, an individual respansible for envirsnmental damage must pay
casts both to enviranment and. human heaith and the preventative measures to reduce of prevent additional
pollution andfor envirorithental damage from occurring: This is réferred to as the Polluter Pays Principle,
please refer o the Schadule of Finés in Chaptar 11 below.

The Construction EMPr should form part of the: Contract Documentation for construction contracters and is
thus a legally binding document,

4.4 NEMA, as Relevantto the MMP

The MMP compopent of this document, i.e. the Operationa} Phase EMPr, specifically refates to Activity 19 as'
listed in the -NEMA EIA Regulations Listing Notice.1 of 2014 (GN.R. 983}, which relates to-“the infifling or
dapositing of any malerial of mors than 5 cuble mefres into, or the dradging, excavation, rémoval or moving of
50il, sand; shells, shell grit, psbbles or rock bf more than 5 cubic meltes from a watercourse”™.

Ini terms of Listed Activily 15, a BA process should be undertaken.and Enviranmental Aulhorisation ebtained
‘hefore undertaking activities that entail infilling or removal of more:than 5m® material within a watercourse, In,
terms of this Listed -Activity, such an infilihg or removal. activity is however allowed if “for maintenance
-pLiposes yndertaken In accordance with & mainlenarice managemen! plan”. This MMP is therefore zimed 1o
protect the- City of Cape Town frofv being fined: or legally prosecuted fof routine maintenance of their
infrastructure in the upgraded rver or on river banks that involves the remaval er infilling of more than 5m® of:
materfal from 2 watercolrse, ' ) ' ) '

The NEMA EIA Regulations. Listing Notice 71 of 2014 defines “maintenzancé” and ‘maintenance managament
plan” as foliows;:

« “maintenance” means “actions performed to kesp a structure or system functioning orin servica on
ihe same location, capacily and footprinf'; : S o

- "mainfenance management plan” means. “a.management plan for maintenance pumoeses defined or
adopted by the compefent authority”,

The MMPis submitted fo the DEASDP as part of the EMPr for adoption. in fenns of the NEMA, EIA
Regulations of 2014. It is of the utmiest importance that the City of Cape Town adhere to the MMP in order to
prevent the triggering of fisted activities that may need to-be authorised. If in doubl, the DEADP should be
contacted before commencement of any other activilies not:specified in the MMP.

Maintenance work in watarcourses is not necessarily. restricted anly to.infiling or removal of more than 5m®
rateria! within a watercourse, Other activities might include -expansicn and sonstruction activities that require
a Basic Assessment to be undertaken. ’ )

It should be noted that -approvalfacceptance of this EMPr and MMP by the DEASDP daes not absalve the City
of Cape Town from histher general “duty of care” set out in Section 28(1).of the NEMA which states that
“Every person who causes; hes caused of may-cause significant poflulion or degradation of the envirohment
st take reasonahie meastres to prevent such poliulion or degradation from -occurring, comtinuing or
raciing, or; in so far &s sich ham-fo the environment fs authorised by law or cannot reasonably be avoided

Prapared by:

ProjectMe. 12266 o ) _
Deseription  EMPr/MMP for the Sir Lowry's: Pass River Flood Alleviation Upgrade
_Rovislon No. 1.3 ;
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or sfopped; to minimise and rectify such pollution or degradation-of the enviroiment.” When-interpreting this
“duty of care” responsibility, cognisance must be taken of the principles of sustainability a5 contained in
Seclion 2'of the NEMA,

The Developer (Gity of Cape Town) is responsible fof the implementation of the EMPr/MMP and. for.
cempliance menitoring of the EMPrMMP, The EMErMMP will be made hindihg on all contractors and sub-
contractors oparating on the site and will ke included with the Centract between the Developer, the Cepsulting.
Engineer and the Centractor. Non-Compliance with, or any deviation from, the condifions set-out in this
document constitutes a fafiiire in compliance,

51 Implementation and Compliance with the EMPr (Planning and Design, and Construction
Phases) h )

514 Conditions of Contract/ Roles and Responsibilities
Refér to the Management Structure shown in Figure 2.
5111 Authority (DEASDF)

The Western .Cape Pravincial Department of Environmental Affairs and Development Planning (DEAGDPY s
the designated. authefity resgonsible for autherising this EMPr. The DEASDP shall also be résponsible for
approving any amendmants to the EMPY (if required), snd may. also perform randoin site. inspections to check

compliance with the EMPr,
5.1.1.2  Developer (City of Cape Town)

The Developer (City. of Cape: Town} has overall respansibility for compliance with the EMPr as itis a
‘fundamenta} component of the authorisation requirements for the project.

This means that the Developer must:

+ Ensure that the professional team and the Contractors are appropriately briefed and fhiat their
appeintmentincludes environmental requirements ais relevant; )

«  Ensure that he/she is kept fully informed of the petformance of the project against the requirements-of the,
EMPr; ) . '

+ Ensure that appropriate action is taken where consistent inciderits of non-compliance. are taking place;
and ) ' :

= Ensure that any corfective.action required by the aulhorities is implemented,

5.1.1.3  Cansulting Engineer (CE)

The Consulting _En_gin‘eer {CE} is contracted by the City of Cape Town. lo design and specify't'he project’
engineering aspetts. Generally the engineer runs. the wotks contract, The GE may also fulfil the role of

Praoject Manager on the.proponent's behalf (See Ph),

This Consulting Engineer must: _

= Assume bverall responsibility for the effective implementation and administration of the EMPr during the
‘eanstruction phase; oL

«  Ensure that the EMPris included in the Contractors' eontract (including all subjcontractors); .

+ Ensure:that the EMPr and any othef relevant documéntation is provided to the Contractor -and, sub-
confractors; _ ' )

+ Undertake regular inspections of the Contraclor's site fo check for compliance with the EMPr in terms of

the specifications outlined In-this dodument;
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- Keep a register of majar incidents (spills, Injuries, complaints, legal fransgressians, ets.) and atly other
relevant issues refatéd to the EMPr _ o

«  Raport any problems {or complaints) conceming the environment arising out of the construction phase to
the appointed Environmental Confrol Officer (ECO); ’ )

= Enstire Contractor stafiare trained in-accordance with the EMPr;

= Implement recommendations of possiole audifs; and o

+  Inform the ECQ of the date of construction at least 2 months in advance.

'5._-1; 1.4 Project Manager (PM)

The Projsct Manager (PM) has averall responsibility for managing the project, contractors, and
consuitarits and to énsure that the. envircnmental. management requirements. are met, The CE majy also act
as the PM; All decisions regarding envirormental procedures misst he approved by the PM, The PM has the
authority-to stop any construction activity in contravention of the EMP in accordance with an agreed warning
prosedure,

51.1.5 Engineers Represeniative (ER)

The Eng_ineer_‘s Representative {(ER)1s the Consulting Engineer's representative on site. The ER has.the
power/mandate to.ssue site Instructions and in some instances, variation ordérs ta the contractor, following
request by the EC or ECO, The RE oversess site works, lialson with Contractor and ECO

5.1.1.6 Environmenis Oﬁ?car/'Envimnmeniap_' Manager {EQ/EM)

The Envirqnme_nial Officer/Ervironmental Manager {EQ/EM) Is appointed by the Cornsulting Engineers as
their environmental representative on site, The EQ- is not independent but must rather act on :behalf of the
consulting engineers- with the mandale to enforce conipliance inder the project contract, which must-include
the EMP.

The EO has the directive to jssue non-conformance and. hazard certificates. Further, interms of accepled
industry practice the EC cotld issue the equivalent of @ “cease -works” instruction only in ‘exceptional
‘cireumstances where serious envirohymenta! harm has been of s about to be caused i.e, in cases of exirame
-urgency and then only when the ER i$ absent,

The EO must form part of the project team and be involved in- all aspects of project planning that can
influence enviranmental conditions on the site. On certain types of projects, such &t linear develapments
{fences, pipelines, etc.), the EC must also be the Haison-between the contractor and landowners,

The EO must attand relevant project meetings, conduct daily inspections to moniter compliarice with the EMP,
and be responsible for providing reports and fegdback on potentlal eénvironmezntal problems associzled with
the devélopment tathe project team-and ECO.

The EO must convey the contents of this EMP to the Contractor site team and discuss the cohtents In detail
with the Contragtor as well as ‘underfake to conduct-an inducfion and an-énvironmental awareness talning
session prior to sjite handover-to all contractors and their workforce,

The EQ. must be sultahly experienced with the relevant gualifications and preferably competent in.
construction related methads and. practices.

51.1.7 Environmental Control Officer (ECQ}

The Environmentsl Gontrel Officer (ECO)} is an' independent appointment to objectivély monitor
Implementation of relevant environmenital legislation, conditians-of Environmental Authorisations (EA's), and.
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the EMPr for-the project. The ECO must be on sité prior to any site establishment and must endeaveur to
form an integral pait of the projéct téam.

The ECO must' be: sultably experienced with the. relevant environmantal management ‘qualifications and
preferably competent in construction relateid methods and practices, Hefshe must be proactive ‘and have
access to spacialist expertise:as and when required; these include botanist's ecologists ete. Further, the ECO
must also have access to expertise such as garne capture, snake catching, ete.

Thie ECO's duties shall Include, Jntar afia, the fallowing:

¥

Must be the lialson between the relavant authefities and the project feam,

Must communicate and inform Lhe developer and consulting enginaers of any changes to ehvironmental
cenditions as required by relevant authoritative badies, ) )

Must-ensuré thatthe registratioh and-updating-of ali relevarit EMP documenitation is-caried out,

Must handie information received from whistle blowers as confidential and must-address and report these
incidences to the ralevant Autharity as soon as possibls,

Must check whether the necessary envlronmiental authorisations and permits, -as relevant, has beer
obtained,

Must Undertake site audits once a week for the first three months ahd thereafter onee every two
‘waeks. during the Censtruction-and Pest-Consiruction Phase-ta ensure compliance with the EMPr, ‘
Must moniter and report en compliance with the-EMPr by all parties on site on a monthly basis.

Must complete the EMPr Audit ChecKiist at each. site audit, and keep ad hot record of any-and all
incidents of events on site with signficant environmental impact.

Significant impacts must be recorded photographizally with enough supparting information to locate: the

imiage on the site, preferably with an accurate GPS cocrdinate (withm 10m).

Alfrecords must be dated and accuralely catalogued, o ) _

Must submit an environmental complidnce repart on a regular basis as required by the condifions of the

EA, in wriling, to the DEA&DP. . _

Must immediately. communicate any contraventions of this EMPY, or undesirable-envifonniental impacts to

the CE. |f the' CE cannot be contacted and: urgent action Is required to preverit enviranmental damaga,

apdior if in the- opinfen-of the ECO itie response of the CE is not adequate, the ECO rriust also

communicate contraventions of this EMPr to the DEAZDP and the District: Environmental and Heritage

Management Branch of the City of Cape Town.

The ECO and the CE has the autharity lo stop works or any pertion of consfruction related activity,. if in-
isfher oplnion: ) ) o '

# any-activity i§ in conlfravention of the requirements of this EMPrMMP; )

¥ -any activity s bv contravention of relevant envirohmental leglslation/permitsfautharisations applicable

to the site andlor activityfies, or; ) )

ihe activily has caused or will imminently cause significant damage and/er ham to the environment.

If urgent action is required to' prevent envirsnmental damage as 2 result of contravention of the

requirements.of this EMPr, the ECO and the Developer-has the authority to fssue awritlen instruction

to the Site' Manager, or any person on site to stop works or any portion of eanstrustion related activity

reguiired 1o prevent such damage: ’ ) )

The ECO and-the CE may demanid thal any Ceritracior, Gonfractor's represeritative, or any employeels

not adhering to the requirements of this EMPr and/or thé instructions of the EGO e removed from the

site, Aternatively, the. ECC and the.CE may suspend all work on site until the matler ks remedied,

Report back on any environmental issues/incidents 1o the DEASDP-as repotted fo by the. Confractor,

Must remain empleyed until the completion of the constriiction phase. _

Prepare-an énvironmental audit-close-out repert at the canclusion of the construction phase,

oy

5.1,1.8 Contractor (C}

The piinciple contractor, hereafter known as the ‘Contractor' {C}, is.responsible for implementation and
compliance with the requirements of the EMPr and conditions of the EA, contract and relsvant envirsnmenital
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legislation. The Contractor must ensure that all sub-contractors have a copy of and are fufly aware of the
content-and requiréments of this EMPr. )

The contractat is mequired, where specified; to provide Method Statements sétting out In detail how the
management actions contained in the EMPr will'ba implerented

The Contractor shall:.

*  Ensure that the environmental specifications of this dosument are effettively implemented. This includes:
the an-site Implementation ‘of stéps te mitigate environmental iinpacs:

*  Monitor enviranmental performance and conformance ‘with. the specifications contained in this document
during:site inspections; ’ '

*  Discuss implementation of and.compliance with this decument with staff at routine site meelings:

* Report nop-compliances with the: EMPr and EAto the ECO iminediately (on diséavery), within 24 hours of
the event discovered o ocourfed;

* Report progréss towards implementation of and non-conformances with this docliment at site meetings
with the Developer; '

= Ensure that suitable records afe kept and appropriate documentation is available to the Developer; and

*  Ensure that construction employees are-trained it accordance with the réquirements of the EMPr,

The Contractar will conduct alt aclivities in a manner that minimises disturbanices to' and impacts on {he

environment. The Contractor is deémed not to have complied with this EMPr if;

»  Thefe Is evidenice of contraveniion of clauses within the boundaries. of the property and adjacent areas
during the Construction Phase; ) )

= If-environmental damage ensues due to negligence; )

+  The Contractor fails t6 comply with corrective or other instructions issued by the Local Authority, ECC, ar
the Ceveloper within a specified time: ' o

«  Failure totake any reasonable measure to protect the énviropmant it there is a perceived or identified
environmental risk associated with an activity that:-has hiot been defined in the EMPr; andfer

= The:Contractor fafls to respond adequately to complaints trom the public.

Application of a penalty clause will apply for incidents of ndn-compliance a5 per Chapter 11 beidw, Such fines
will be paid bythe Contractor to the Develaper and will be used to rehabliitate and/ or landscape the site.

5.1.1.9 -Environmental Sita Officer {E50)

The ESO is-employed by the Contractor as hisfher environmental representative te monitar, review and
verify compliance with the' EMPr by the contractor. This.is not an independent ‘appointment; rather the- ESQ
‘must be a respected member of the cémtractor's management team.

The ESO must enstre thal hafshie is involved at alf phases of the constructlon (ffrom site clearance to
rehabilitation). ) '

52 Environmental Menitering Committee [EMC)

An Environmental Monitoring Cemmittes. {(EMC) has to b establishad at the onset of the construction phase

and shauld remain invelved-in this project duiing the opeational phase,

The key functions-af an EMC (DEAT, 2005):

+  "To reguiarly monitor and réview the progress fowards adhering fo the specific condiions-of the EMPr
and mesl the requirgments contained in the record of decision; _ )

+ o consider any madification or adbitions 1o the original version of the EMPr that was approved By the
govermment authority; :

» o inform detision-making authorities when there js hon-compliance with conditions of approval: and-
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» o proole the participetion of key stakeholers. in a shuctured forum, thal provides exchange of

information and insights.”
The EMC-should be structured 2s follows, as 2 minimum;
+ Independent Chairperson; '
= Secretary;
+ Independent ECO;
« Freshwater ecologist;
»  Developer: . .
o City of Cape Town Envirenmental Officer;
o Gity of Cape Town Project Manager; and
o City of Cape Town Project Enginear;
»  Consulting engineer{s); .
»  Regulatory Authorities;,
o DEABDP;and
o DWS;
= NGOs as may betelevant; and
»  Community: '
o Ward Councillory ) ]
o Other comriunily representative(s) as refevant.

Funetiening of the EMGC:
« The EMC has ta be guided by a: robust Terms. of Reference, which has to set out the following, as a
minirnurn:
o The furction and purpose of the EMC,
EMC composition and membership criteria; -
responsibilities of members;
decision-making pracedure;
format of méetings; and
o selection of dulies of the Chairperson and ECO;
Quarterly medtings (bl-annuat sife visits);
Revlew reports {audits, environmental monitoring);
Open, inciusive and particlpatory discussions; and.
Provide guidance on-enviranmental management,

Doo0oo0

- % & a

The EMC should alse comply with the guidelines provided in the. following document:
DEAT (2005) Environmental Maonitoring Commitiees (EMCs), Integrated. Environmental. Management
Inforination Series 21, Department of Environmental Atfairs and Tourism (DEAT), Pretaria
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53 Management S'tml_::ture

Details of the management structurs for'this. EMPr, as applicakils to the planning -and design, and reonsiruction
phases, showing offietal communication and feporting lines, are prasented in Figure 2 helow.

Environmental Moniteririg Comniittee

Figure 2: Management Structure (figure -adabted.ﬁdm CoCT-Deta_i_l_ed Envirapmental Specification,

Version 6, Revision 2007},
53  On-Site EMPr Training dnd Awareness and Construction Phase Rules

The purpase of the environmental training is to communicate potential envirenmental impacts relating to
constiuction activities to contractars to ensure that precautionary measures are undeptaken to avoid andior
ritigate the potential; impacts. Environmental awareness training sessions. should be undertaken prior to any
construction werk eammencing by any contractor or sub-contractor on site as well .as throughout the
censtruction -phase.. The EO of the ECO-shall give inifial EMPr traifing to all senior stalf prior to ‘any work
starling on Site. The training recard must be kept on the project file for each training. o '

The maln-Centractor must provide the ECQ-or ECO with (a) a'list of all sub-contractors and their.scope of work
for the eontract and {b) a time schedule of wirks befora the initial environmiental tralning awarshess session
i5 scheduled. This will assist'the ECO fo schedufe subseqtient EMPr awareness training sessions as and
when required. Thig Developer shall inform the EO or ECO one.menth prior to stating construction, so that
training can be given. ’

The Contractor shall ensure that the constnotion team and all sub-contractorss aré familiar with the EMPr
requirements and have a basic level of environmental awararess training.

Topies to be covered by the training should include;
= Whatis meant by “environment'?
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L I T T

Why the environment needs to be profected and conserved.
How consfruction activities can.impagct on the environment.
What measures can be taken to mitigate against these impagts.
Preventian of pofiution and iitter coiitro} and the minimisation of disturbance to.sensitive araas.
The need for a "clean site” policy alse needs to be conveyed to construction workers.
Worker conduct on site which ericompasses a general regard for the social and ecdidgical wall-baing
of the site and adjacent areas, Workers need to be made aware of the following general rules of
highaviour:, ) o
»  No.gleoholldiugs to be present on site, ) ) :
- Nofifeantis permitted on site or in vehicles transporting staff to. / from site, (unless used by
secunty persorinef]. '
- Bringing pets an site is farbidden,
-~ No harvesting of firewood from the.site orfrom areas adjacent ta-it. )
- Workers-are to make use of facilities provided for them, as dpposed lo ad-fioe altematives {e.g:
the use of surrounding hush as 2 toilet facillty is forbidden).-
- Driving under the influence of alcohal is prohibiled,
~. Leaving the designated work and recraatioh.area Is forbidden,
- No workers shall be perniitted to live on sits,
- No plant ar anlmal is'to be harmed or disturbed in-any way,
- Should any bones be unearthed, the.CE and ECO is to be contacted immediately. The hongs are
le be undisturbed until-the go-ahead is givan from Heritage Westérn Capé.

3.3.1 EMPr Awareness Training Throughout the Construction Phase

EMPr awarenass-training must be given to new confractors and sub-contraciors that.start to work on site
throughout the construction phase-at varlous stages. _ ) ]

Al contractor. and sub-contractor teams irivoived in work on-site must be briefed on (heir abligations:
towards envirohmental controls and methodolagies in terms of this EMPr prior to commencement of any
construction and cohstruction related activities on an on-going basis throughout the consiruction phase..
JIn the case of new-workers coming on site throughout the construction programmie, the Site Contractar is
responsible.to ensure all new labour arriving. ort site is mada aware of the contents of the EMPr and'is
‘briefed on the Environmental Awareness Training session, _ _

A'register fnust be kept of all training given to contractors nd sub-eoniractars, indigating the date, time;
venua, aitendees; name of trainer, hame of contactor, signatures and unique numbers / identity
numbers of attendees. o o

If the construction is phased, & training session must be conducted befere the commencament of each
phase. The envirohimental issues, canstruction impacis and mitigation measures for edch phase mustbe
discussed in detail at this training session.

%4  On-Site Communicatioh Procedure (Constiuction Phase)

54.1  On Site Start-up/ Kick-off Meeting

A Faandatory on-site starkup meeting shalt e convened preferably 14 days but not less than five
working days prior to commiéncement of any site/camp establishment, earthwarks andfor construction
activities and will relate to additional discussed.information that must be complied with during he entire-
construction phase. ' ' ]
Informatian pertaining fo specific site eonstruction agreemerits that was discussed at the Kick-off meeting
on site by all the relevant parfies and agreed on.and must be récorded and included as part of the EMPr.
Any changes made to the EMPr as perthe agresments:between all parties on site must stifl fall within the
conditions of the EA. _ )
Atthe site-start-up meating, {he following issues must be discussed:

> The Construction EMPrand other rélevant sita documents;,

> Projec! to be discussed.and all uncertainties.are ¢ieared;
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Method statemenifa;

.~ Access routes; ) S

+ Road and construction area to be demarcated;

* Materials stockplle and lay dewn areas io be demarcated;

*  Methiod.of stockpiling to be discussed;

+ Firefighting procedures;

> Mandatory firefighting equipment and fire preventative measures;

»  Mandatory site.equipment and facilities;

» Sclid waste facifities and removal intentions;

= Placement; type and service of toilets to be agreed on;

+  Placement and type of rubbish bins and removal of rubbish to be agreed on;

» Environmental Education and awareness.training. session to all contraciors and onsite statiflzbour:
» - Location and establishment of concrete baiching plant faciity it required; and

» Frequancy of sile audits {once a week for the first-three fonths and thereafier once: every two

weeks),
542 ﬂj‘.'_onthly Construction Progress Mestings

+  Environmental matters pertammg to the construction phase must be mcluded as-an agenda item on the
monthly project construction progress meeting.

»  The ECO must be frviled to monthly denstidetion progress mestings to discuss findings of site audits,
mitigation measures and other issties arising periaining 1 the implementation of the EMPr conditions,

543  Minutes of Meetings

«  Environmental issugs, action items, complaints, incidents and mitigation measurés must be recorded In
miniites of monthly construction project meetings. )

» The ECO must be Tncluded in the circulation of minutes of meetings in order to stay informed of
construction progress and construction issues as they. re!ate to the recelving enviranment.

54,4 Complaints Register

« A complaints register must be made avaflable for. any complaints.to be recorded related ta the
construction phase.

55 [mple_mentation and Compliance with the MMP (Operatiorial Phase)

Refer to the *Skifls and Expertise” and “Compliance and Moniforing” columhs in the tables ih Chapter 10 for-
the peoplefpositions rasponsible for implémentation of and compliance with the MMP during the: aperational
phase.

The Contracter shall submit written Method Statements to the CE and ECO" for all environmentally sensitive
activities, as per the Methnd Statement proforma to be pmwded by ihe Gity of Cape’ Tawn.

The following Method Statements shalt be provided by the Contractor 14 days after receipt of the
Letter of Acceptance:

MS 1: -Aecess routes

= LUpgrading and construction of access routés,

+  Rehabilitation of temporary access routes.

+ Location of proposed access roles.

»  Traffic safely rieasures with regard to entry and exit on public roads and the control of construction traﬁ' (3
Prepared by:

. ProfectMNo, 12266
Description  EMPrMMP for the- SIr Lowry's Pass River Flood Alleviation Upgrade
Rewision No. 1.3

Date: Havember 2016 14

445



WDAVIDS4
Rectangle


—

MS'2: Alien plant clearing _
+  Method of control to be used for the.eradication er.control of alien vegetation,

M3-3: Bunhding and Chemical $torage
+  Method of bunding for static plant,
«  Method of chémical storage.

MS 4: Camp establishment _

» Layout and greparatioh of the construction camp, )

+  Methed of installing fences requlred for *no go” areas, warking areas and-construction camp areas.
« -Preparation of the working drea.

MS 5. Cement Jconerete biatching _ _
+  Locafidn, fayout and preparation of cement/ concrete haiching facilities including the methods employed
forthe mixing of concrete ie_l_c[ud[n_g the managament of runoff water from such areas,

M$ B: Contaminafed water _ _ _ _
+ Contaminated water management plan, including the contaiiment of runoff and polluted watsr,

MS 7. Demelition
«  Proposed method{s).of demelition.

MS8; Drilling and jack hammering _
- Methed.of drill coring with water or coclant lubricants.
= Melheds to prevent pofiution during driling operations.

MS9: Dust
»  Dust control,

MS 10: Earthworks and Spoil Management

+  Methed for the contral of erosion during bulk earthwork operaticns,
» Methed for undertaking earthworks, including hand excavation and ‘spoll management {including topsail
and excess spoil management/disposal}: N )

Ms ‘l‘f:__Emergency'
«  Emergency construction method statements,

tS 12; Environmental awarenéss training
» Loglslics for the environmental awareness colrse far all the Contractors' employees,
+  Logistics for the envionmental awareness course for the Contractors’ management stalf.

MS 13: Erosion centrol _
+  Method of erosion cantrel, including etosion. of spoil material.

MS 14: Exposed aggregate finishes.

» The method efcontral, freatment and disposal with respect to expesed aggregate finishes.

'MS 15: Fire, hazardous and poisonous substances

4 Handling and stérage of hazardous wastés..

»  Emérgency spillage procedures and eompounds to be used,

» Eniergenéy pracedures for fire,

»  Use of herbicldes, pesticides and other poisenous substances,
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»  Methods.for the disposal of hazardous building materials including ashestos, fibre claddings, refrigerants
and covlants.

MS 16; Fuels and fuel spills

« ‘Methads of refueliing vehicies.

»  Detalls of methods for fus spills and tlean up operations,

+  Refuslling of construction vehitles in high flow areas [or in the 1 in 50 yaar floodplain].

Ms 17: Piling, Jacking and thrust boring
+ The method of piling operation (e.g, driven or bored) or in silu casting or pre-cast pite structures.

MS 18: Rehabilitatio_n_ )
» Rehabilitation of disturbed areas and revegstation afier construction Is complete.

MS 19: Riverine corridors | River Diversion

+  Details on how stormwater will be managed duritig construction,.

»  Method of divarting the river diring construction.

«  Details -of methads to contrel downstream sedimantation {refer i ‘the relevant series of guidelines,
detatled by réach, available from Stormwater Management).

- Details of methods to contral Instream and-floodplat erosion,

= Details of methods to cross rivers or sireams dufifig eonstruction activities.

« Details of the release of any construction refaled efftuent water into any natural stream of river.

M5 26: Rock breaking
= Details of chenical applications to be used for rogk breaking,

MS 21: Sensitive enviranments ) .
= Proposed construction methods within any sensitive envirasnments including wetlands.

MS 22; Settlement ponds-and sumps
~ Layout and preparation of sétilement ponds and sumps,

M&5°23: Solid wasle management

'+ Solid waste control and removal of waste from site,

«  Methads forthe disposal of vegetation cuttings, tree trunks and or bullding materials.

&S 24: Sources of materials
»  Details of materials imported to the site (where applicable).

MS 25; Traffic Coritral. )
«  Traffic safety measure for entry/ éxit-ontof off public roads.

MS 26: Vegetation clearing
»  Method of vegatation clearing during sité establishment,

MS 27: Wash'areas
« Location, layout, preparation and operatlon of all wash areas, including vehicle wash, workshop washing
and paint washing and clearing.

-Prapared by:
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The mitigation meadsyres to be implemented during the planning and design phase are desciibed below,

7.4 Detailed Design-and Landséaping Plans

» The detailed planning and design team should include, as a minimum, a civil engineer, freshwiter
ecologist and tahdscape architect.
+ A Project Steering Commitiee should be established duiriig the, detailad design phase ta ensure that all
relevant City of Cape Town Depariments’ issues are considered in the detailed designs.
-+ Detalled landscape plans must be elitilated to the following Departmerits for comment ence thiey have
beén prepared;
¢ Cily of Cdpe Town: Spalial Planning and Urban Disign Department
o City of cape Town: Community Services, City Parks Department
s~ The cited resiriction on trees and plant height by the Freshwater Ecdlogy specialist, comes from the
hydraulic madelling for‘the project (réport by Prof Bassen), These restrictions ate based an contralling
hydraulic roughness to prevarnit overtopping of the berms and in the case of trees, protecting the integrity
of the structures. Prof Basson rioted, however (e-mailed comenents to Liz Day - August 2016} that some
of the vegetation could be higher {up to 2m} provided that average hydraufle roughness: remains in line
with that of the model, The praposed final spatial layout of the-shrubs/plants that will be established in the.
fiver corrider should be evaluated in a-20 numerical hydrodynarmic model during the detailed design
phase

7.2 Freshwater Ecosystem Aspects.

‘The planning and design phase conditions arid mitigation méasures below were sourced fiom the Frestwater
Ecosystems Impagt Assessment Repont prepared by Dr Liz Day, 2016 (-Appendix G2 to the BA Repont).

T.21  Segmenti

Table 2:-Segment 1'_ planaing and design phase Freshwaier Ecosystemn mitigation measures..

=ACH vity: Impat itigation Méasture

Implementation | lmproved river “This would be a positive Tmpact, ikelihood. of achieving success
of river buffer { | functign, would be ingreased by.

ecologlcal connectivity and | 1. Including allowance for the reshaping of -stdep, ercdéd river
setback rehabilitation banks in.order {e improve bank stability through planting.

' potential Z. Shaping should bé. carried aut with input from a rver ecologist
and shoilld-alm to achieve banks that.are no steeper than 1:4 in
miost reaches; Shaping should allow-for dense planiing of the
river bed and adacent banks with appropriate, locally
indigenous plant speties, including the establishment of Palmiat
{Pricnium serratum) in the wstied channe! (see Annexure B for

list of recommended plant species),

7.2.2 Segment2

Table 3: Segment 2 plafining-and desfgn phase Freshwater Ecosystem mifigation measures,

“Activity: Mitigation:Measure

River channel ] ni 3. The details of the River Corridor Flan {2013) {Annexure € to

“upgrade”™  to | natural tiver this. EMPH/MIMP) for this. segmint of the river [Section 8,2 of the

create & { function’ RCP between the T2 Trank Road and the Diversion Canal in

system  that. Mell st af {2013)] must be implemented as stateéd in the

will cantain up document. The following practical exceptlons/deviation from the
Prepared by:
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Activity

i} Mitigation Measures:

tc the 13100
year -Retumn
Interval (R}
flood, with the,
planneg.
approach-
-comprising.
-pre-excavation
of the river
channel, and
establishment
of stable
channel slopes
of 1:230 by the
installation of
four. weirs that
will act as
grade contrel
structures.

2,

a)

.'c}

ancouraged, as this spec:es Dlays = role ji

RCP will apply:
« ‘Page 31, second last bullet Trées and houses-wil; indeed:
be ailowed on the 65m wide berm.

- Page 32, second bullet: The flattening of the side siopes will
only be possible where the-longitudinal profile allows forit.
Issues of longitudinal fragmentation along the tpper and lower

floodplains must be addressed by

Flattening of the slopes {where the langitudinal profile ailows far
it) betwesn the 1:7 year flood channet and the-upper fiood
¢hanriel - slopes of 1:5 or flatter are:recommended, to allow a.
belter transition betwaen habitat types: to improve-the stablllty of-
the edge of the upper floodplain, to reduce erasion scour and to’
lessen the érosive Iripact of smaller floods {e.g. 1:7 to 1: 10-
year Rl).on the lowar floodplain.

Flattenmg of the proposed 1:2.5 side slopes of the main low flow
river channel, to an average slope of 1:4, but with allowance for
variation in sfope. to'a gradient as fat as 156 or 1:7 in places, ‘o
provide a léss symmetical initial. shaping, bearlng in mind that
Bassan's {2012) model cutput showed that the channe! slopes
would be dynamie, even at 1:2 Rl floods.

Attention-to the establishment of locally mdlgenous vegetaﬂcn
appropriate to the provision of [ow levet shalter to riverine fauna
withina band prefarably‘wm in width, abutting at least one side
of each of the. -amestor weirs: Eﬁectweiy. this- ‘means that the
10m ecologicaf and maintenance buffer along at least.ong side-
af the river in these areas {i.e. .dbutling the arrestor welrs) would
need to.be vegetated with a more complex diversny of plant
species than the “rough grass™ envisaged as a minfmum
requirement in the RCP {2013). This detail will have to be
planned In conjunction with the detail design feam o
accommodate this in the design. The objective of these
vegetated spaces is that they would allow a transition from the .
vegetated floodplain upstream or downstream. of the welrs, up
into the bufler areas, and back. down (downstream.or. upstream)
onte the ﬂocdplain thus bypassing the significant interruption

_craated by the Weirs at these points.

Issues of lateral fragmentalion would be addressed’ by

: rmplementatlon of recommendations in the RCP- {2013} for open

space areas'in adjzcent developments to. link directly with the
River Cormidor, rather than existing as isclated enfities — this
would need to be a condition of development in adjacent areas,
This will only be addressed when the develtpers: apply for their
deve!npmem plans for each fownship.

Sterilisation of jong (up to-20m) reaches .of the river with riprap

-downstream of each weir would be addressed by interfiling

large fprap with smaller sized stones and sediment: zimed at
providing substrate jn which vegetation can establish. It is

recognised that such materfal would be eroded from the channg!

during high velnclty périads — nevertheless, the establishment of
vegetation in these reaches is considered important from a
habital improvement. perspective, and {he successful
establishment of plants such-as Palmiet (Prionium serraturty in
permanientiy weited sections of these reaches  should be
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Mitigation Measures

attenuation and associalec
to be desigred in- conjunctioh with e detail design tear.

5. The effects of flondptain-shrinkage and rasultant channe| down
cutting would be addressed through effeclive indigenols
planfing and . alien clearing’ maintenance. activities in the
floodplains and iowflow channel.

6. The proposed design measures, as described in Table § of this
repoft, and as are based on Basson (2012) should: be

Implemented.
Encroachment 1. Encroachment of the flood channel onio the remaant Elecchar’s
ontd remnant fimosa wetlands on the western side of the channel cannot be
floodplains mitigated -against; this impact could however be offset by the

creation of high quality, 5easonaiiy tnundated, perched watiands®

within the overall reconfigured river chiannel — provided that the

operational phase malntenance measures regarding peribdic

replacementirehabilitation of such habitat following flood

damage are adhered to; the design and localions of these

welland depressions shculd he dstermined on sife in

consultation with 2 weiland! river écclogist.

Creation of deep, | Safety Issues must be addressed-as follows:

standing  water | 1. The rolfer buckets should he fitted with litter traps. Best practice

habitat in ogee _should be folfowet during the design process.

weir rofler buckets | 2. Litteriraps must be maintained on 2 regular basis, if the- function
of the rolfer buckels is lo be maintained.

3, ‘This has been incorporated, &long with others, Into an
Operatmnai Phase Erwironmental Management Plan {OEMPr)
for the river corridor, forming part of the EMPT.

No mitigation ‘measures are recommended for ecological issues
such as nuisance species development:

Further 1. Attention to the design-and localion of bridges across the river:
fragmentation as § .a) T_I'i_é‘ number of vehicle_-and pedestrian bridge crossings.over the
a result of bridges rivef should be minimised. Bridges other than those- already

approved as part.af the-N2 and Bloubos Road upgrades shoutd
preferably cross at the point of the ofee weir drop struttures
only, and should not further-fragment ihe river corridor.

.Basson (2012;142-113), ideniified and invastigated four possitle-
sifes for futire bridges. The fouf sltes invesfigated are: the
preferred future N2 bridge, and three site- altematives far’ the
Bloubos Read bridge. Flood levels #nd velocity vectors were.
measured in the physical model ihat was run (Basson, 2012)

Table 8.3.6 in Basson (2012) gwes the recorded maximum.
water levels, and Apperdix D in Bassen (2012} shows the
simulated. flow directions at the brldge sites. This information
should be used to orentate the bridge piers,

by Whera bridges crass the channet, their design must énsure that’
it does not negate ihe longitudinal connectivity allowed by the

. pravious mitigation measure.

c} Provision must be made in the design of the cgee weirs fof the
incorporafion of sleeves, conduits or otherdevices that will atlow
for their immediate or future use to convey electrical cables,
watsr pipefines and sewers across the channet atexisting pomts
of obstruction, rather than. atiowing for multiple crassings. fof

_such services in the future.
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; Miligaﬁon Measure:

d) In the case of the approvéd Bloubos Road crossing, ihe
fallowing: measures misthe implemented :

i.  Thebridge shoufd span the full width of the cross-sectional
area of the-channel {up to 86 m]), with the location of plers
placed within thls area subject to approval by a ffuvial
-geomorphofogist: and )

. The placement of piers within the low fiow portion of the
channel fie. the section below the 1710 year floodiine)-
should be subject to approval by a fluvial geomerphologist,
ysing tie recommandations, of Bassan (2012).

2. [n d@ddition, the bridge. shauld -allow for _plers that extend across.
the full buffer area, and maintain longitudinal connectivity, it
should also’ allow for pedestrian {non-molorised transpord)
moverent under the bridga,

2. Any ddditional river. crossings to address agéess, must be
catered for:and addressed.during the datail design process.

Planning  and
design of the
river bypass or
diversion

Sedimeniation;
erosion and flond
damage

1. The river will have to be bypassed or diveried durmg the
construction phase. An oplion would be to construct on ane side
of-the river with a temporary berm . batween the river and the
construction area; and then on thie other side afier ane sidé has
been finished, Various other options to bypass or divert the river
also exjst.

-a. The: bypassfdiverslon shall take.place within the 105m river
corridar andfor the construction corridar,

b. The sxact method of bypassing or diverfing the, river will be
agreed with the contractor before construdtion dammences.
The ECO and Freshwater Ecologist should provide. input into
this method before # is agreed between the contractor and
the City of Cape Town,

c. The ECO, with assistance from the Freshwater Ecologist,
should furthermote also update the Gonstruction Phase EMPr
By :ncludlng measlres o mitigale any potenfial impacts
associated with the identified rver bypass/divarsion method. .

7.3 Segment3

Table 4; Sagment 3 p[anmng and design phase Freshwater Ecosysiem mitigation measures

Upsirgam  of
the Gordon's:
‘Bay WWTW

sRemoval of
the balancing

dam at the

sAclivity: LR
Including Lass of and | No mitlgation measures. are proposed — rehabiitat of_ & natural
activities: disturbance 'to | channelis considered to be a more ecologically important ohjective,
«Extension of | artificial '
the lined | wetlands
Diverslon Sedimeniatian 4. The thrattle-structure should ideally be left in place. until removal
Canal to the'| and pollition of /- of ali'organiz debris in the reaches upstream has taken place.
“existing disturbante to Allematively, another mechanism for effective  sediment
diversion downstream collection during construction must be found. The detail design
‘berm canal phase will idenfify the best way to reconstiuct the canal.

2. Removal of sediment and vegatation from upstéam of the
thrattie- structure as far as the current diversion berm must take
placa in_sumimer when only the WWTW effluent 5 likely o
require. diversion past the construction works. This effluent must
not.-be-diverted into the natural channel during construction but
shoukl_be piped or otherwise conveyed in a controlled mannar
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Mitigation Measures

Falmew Golf '

Course  and
its  “throtile
outlet

= Constrilction
of & transition
structure
bebween
diversion
berm and. the
extended
Diversioh
Canal

« Consiruction
of a 10m wide
chahnel aleng

the

the south-
westarn
boundary of
Erf 5113 '
+ Construction
of a
pedestrian
bridga
«Use of water
frem the
Diversion
Canal for
irigation

past the canal construction works.

Interventions

‘agsbciated with

the naturaf

channel,
comptising;

« Canstruction
of a welr at
ihe énd of the
re-configured
river ehannel

* Replacement
of the Fulton
Gate with 3
new welr {
structure 1o
allow the
pagsage of up.
to . Bmdfs
during  mazjor
flows into the
natural Sir
Lowry's Pass
Channe!

« Conveyance

Effacts
rehabllitation
potential of the
naturat channel

on

1. The welr. or other structure at the downstream end of the

reconfigired channel must be designed .se as 10 allow natural
low flows from. the SLP River to pass. into the natura) channel
{Segment 4) downsiream, These mifigation measures are
considered crucial to mitigating the ‘cumulative impacts
-associated wilh the project as a whole, and to meeting the
Desired State for the river in these reachies, as stipulated in Nell
sf al. {2013).

a) The structure must be located upstieam: of the- pomt at.which

-effluent from the -Gordon's Bay WWTW enters the diversion
canal.

b} Flows up fo 1 rn’!s from the upstream river channel must be’

passed into the hatural river chanriel,

c) Flood flows in axcess of 1.m*fs from fhe Sir Lowry's Pass River

upsiream of the structure, should bé diverted into the canal.

d} Effluent flows from the Gordon's Bay WWTW should be diverted

Into the Diversion Canal downstrea of the diversion structure.

e) During storm events, runoff from the eastern catchment up to

volumes of 7 m’fs should be passed Into the naturat channel,
where it will play & role in-fhishing.of debris and sediment from
the channel, improving water quality and stlmulalmg river
agquatic. ecosystem function - these flows should comprise, in
theory, 2 hefler quality of runoff than thase from the Sic Lowry's
Pass caichment, although water quality data indicated that
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Mity:” Mitigation Measures
of flood flows:| {presumably} currént agricultural activities along Channel
from the result in elevaled concentrations of nutrients in fow flows from
eastern this part of the catchment, under currant land use,
catchment to f) The structure replacing the Futton Gate. sinicture should be.
efiter at the designed so as to feed the required flow volumes info the
diversion weir, | - ‘natural channel, allowing for upsiream collection and freatment
and its of sediment and Jitter, and ensiiing through design that the
passage inio passage of natural river low flows are allowed to pass into the’
the  natural nalural rivér channel downsiream.
channel via g) The structure should b demgned such that 1hie passage of base
the riew weir " flows inio the natural channel is a default sCenario; and does not
at the Fuitop require active management.
Gate or where h) Both strictures must be designed fo address physical terrestrial
raguiréd.. cannectivity leng the river corfidar — a]though the structures will
Position of the provide unmitigable barriers to longitudinal instream mavement,
weir to be they shauld at least. include temestrial coriidors; preferably 10m
determined in width, on at least one: side of the- stmcture, vegetated with
during the indigericus vegetat[on that provides verfical cover ang habitat
detail  design quality lo.a river ecolagist's spécifications
phase.- 2) The des:gn of the above sfructures sholld be fiialised with input
from a nver ecologist; and should be formally signed 61T by the
latter as meeting the stipulated requirements of the above
mitigafion measures,
Passage of [ if all flow is{1) This system hasto be designed in order lo ensure pariial flow
water  (natural | diverted to dowrn Segment 4, and partial flow down Segment 3.
flow) from | Segment-4: Loss:
upstrearn of the | of the .current
WWTW  oullet | difution of the
inte the natiral | WWTW effluent,
¢hanne! '
{Segment 4):

7.4 Segment4

Table 5: Segment 4 planning and desigh phase Freshwater Ecosystem mitigation measures.

'Mltlgatmn Measiires

Existing infrastructire upgrades to the natural river channel, including various .¢hanges downstream of the
diversion berm along the riatural river channel and at points where roads cross the channel, to
ascommadate the required flows of Bm™s received from the Sir Lowry's Pass River System..

River . lning: | Loss of lateral | 1, The stepped .gabion mattresses should be designed so
Lancaster Road | connectivity; poor- that the lowest step s no higher than 30cm above the
to‘Faure Marine | instream  ~ habitat; .assumed- summer baseflow level of ‘the dhahnel,
Orive: increasing. sterilisation depending an iand avallability.

of channel 2. Awidesill" should be created at this level (0:5m in width)

on which wellandfiiverine vegetation can establish, in
order {o provide & less ecologically sterile Habitat than that
afforded by stéep gabions, whith would be elevated too
high to aliow the establishment of vegetation. This “siI
would rin the length of the channel on belh sides, and
would improve longitudinal connectivity and create a
vegelated zone above lie permanent!y inundated .water
jevel.

3, Suggesuons for plant species o establish in this zoné
Prepnred by ;i i
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P

“Achivity.

i impact:

1 Mitigation Measures:

include Palmist Prionium serratum: as well as hardy
sedges (e.g. fsolepis profifer and Carex spp.). The
exposed gabion: shelf should include a hidem lining and
interfiling with top ‘soil, ta endourage establishment of
plants,

. Hardy indigenous ereepersfothier law fnaintenance p1ants

should be established on the. gablon higher up — this is
less fo create habitat and rather to promote shading and
reduce the need for.mowing and cutting of plant caver,

Creation of .an
unlined
{rapezoidal
channe}
hetween
Dennehof  and
Lancasier
Roads ‘and
downstream of
Admiral's Drive:

Channel simplificafion;
lost rehabilitation
opportiinity; '
perpetuation of present
undesirable situation

iy

The proposed channel design for these reaches should be
amended so as to create a wide, vegetated river corridor,
with genlly graded banks (no’ stéeper than 14 and
preferably.as gentle as 1:7 in places. These banks should
be planted wih locally indigenous vegeétation -
establishment of 2 nursery has been fecommended (Nell
et al; 2013) to make such measures more affordable. The.
channel should -be-allowed to meander within the open

space, rather than being convéyed as a-stralght iine, and

& fluvial hydraulics specialist shouid. be consulted with
regard to-the right feval of sinuasity to strive for,

If setting of channel depth is required to guide long-term
maintenance measures, then it is suggested that the
éhannel could be lined with Armorfiex (or simiar} on the
hase, with rénd -on the: sides, and naturally vegetated
banks, provided that the reno are fined with a-bidem or
other: geotexﬂle to-prevent undermining and the-erosion of
fine sediments.

The need for removal of alien trees and/or ofher
vegetation along this zone should be established on’ site
prior to construction,with input from a river ecologist.and
the .project engineer, noting that bank rehabilitation
possibilities. shotld not be limited by the presence of allen

irges,

‘Road, Faure

Changes in
pipeline  oullet
fevels {Clipper

Marine. Drive):

Possible bank
destabilisation, erosion
as  a result of

concentrated  flows,

bank disturbance

tiver bank méan that the existing bank ¢_profile would

. Energy dissipation meastres rhust be incluged at .each.

outfet, ideally, these should take the ‘form of re-grading the

bank and vegetatlng it- so that energy d|ss:pat|on is

achigved by vegetatlon, In the case of Iarger cutlet pipes,
this would not be.adequate and measures suth as riprap
or reno mattressing must be used to address: erosicn, In

-such-cases, these devices must be set into the river béd

andfer banks in a manner that allows them to blend over

timé into-the natural vegetated bed and bariks of the river.
- Rehabilitafion meéasures for the river in this segment

réguire- the river bank to be graded o slopes ng-steaper.

Ahan 1:4, where space parmits. Changes In pipeline

aullets should actively seek to address this, by re-grading
the bank along a length of 10m in the area of the
intervention and setting the pipeline back accordingly.
Allowance must bz made far pianting of the banks that are.
thus disturbed, using locally indigenous pianis. Note that
this measure may not always be practicat - in the case of
the Fawe Marine Drive outlet, other servies and
stormwater-otillets and the availability of space alung the
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Activity:

22| Mitigation Measure

probably need fo be kepl,-and attention to dissipation
meastres would he feqmrad The use of Palmiet alung
the weitted baik of the rivér-as a flow dlssmatmn measure
should” also- be ronsidered as ‘this would contribuie
positively to fiver habitat In‘igmvement

Instaltation of
1arger
‘additional p:pes
culverts at road
crossings
{Admiral's
Drive,
Lancaster
Road, Faure
Marinie Drive)

Improved flood
conveyance and. |’
reduced erosion,

desfruction of banks.
and infrasiructure. in
ficods

Na mitigation measures required; assuming pipes- and culverts
are. sized appropriately

Alteration in
existing.
pedastrian
bridge height or
widith:

« Loss: of
opporiunities for
fature bank’
rehablitation, if new
bridges are’
designed and

placed according to
existing steep-sided.
banks;

» Localised scour and
bed or bank erosion
as a result of the
placement of
structures  in  the,
main channel;

« Erosion-as a result
af debris dams
caused against.
extruding structures
{handrails elc.)
during floods.

1. The width of any new pedestrian brldge ‘should take
cognisance of recommendations for fiver bank re-grading
and rehabiltation through planting. Bridge structures
shauld thus bie widened in design, to aflow for gently
sloped banks (1:5).Idéally such aclivities sheuld feim part
of general reliabilitation. activities, and bank widening. and
planting should precede bridge replacement. Note that in
the:case of the Faure Marine Drive bridge, the planned
gabion lining for the already-confined chanpe! will limit the
‘extent of bank widening thatis possible.

2. Asagenersl principle, pedestrian bridges should: ‘span the
whale river, but whera supports/fiers are required, these
should be located ouiside of the low-flow channel.
Pedestrian bridges located within the 1:50 year floadline
{this would probably a@pply to mast of them) shoud be
designed,se that handrailingsfother structures sbove the
bridge base that are likely to snag debris during floods, 5o
as to:snap off rather than bhecome the cause of a-major
debyis dam.

3, The use of new culverts across the channel to create
pedestrian crossings should not take plate, as these
would further fragment flows’ and river habitats within the
river comidor,

1.5 Segment§

Table 6; Segment 5 planning and. design phase Freshwater Ecusystem mitxgatlon measures.

mipact:

Mitigation:Measure:

“Activity
Upgrading  of
the stormwater

gystém  at the

drainage.

Fairview  Golf
Course, o allow
for the passage
of flows
anficipated  fo

he generated in

Reduced water quality
amehorat:on and Toss
of poor quality reedbed.
habitat

1. Davices that address poor wafer quality from the goif
course and adjacent developments should be included in
the management of runcHf from the goff course and
adjacent resideniial development and parking areas. Any
apprapriate device -that will -allow for the collection of
sedimenit (mainly) and refnoval of liter, as well as {ideally)
the: reduction of nutrients.(mainly phosphorus) should be
inclided, with the Ge_drgia- Manual for Stormwater
Treatment (Gecrgla, 2001) being recornmended as a
starting point for deas for approprisie’ approaches.
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Activity | Impact: { Nitigation Measures

this part of the Possible options. could nclude extended (dry} swalés;

eatchment forebays, detention ponds or simple sedimenf and |itter

) traps at channel outtets. Although removal of phesphorus
from starmwater would usually be accorded high priarity in
suth recommendations (e.g. CoCT, 2009), the golf course
discharges into: sewage effluént in a canal just upstream
from: its marine outlet, such appreaches are therefore not
considered reasonable,

2. The above sediment and litter traps would need o be
included in operational maintenance and management
appraaches for this area of{hé caichment,

3. The establishment of hardy, low-growing wetland
vegetation such as fsolepis profifer should also be
considered for the Tower-lying, wetter channels, where this
plant will assist with trapping of sediment. w]thnut posing &
threat in térms of channé! capacity.

7.8 Segmentb

“Talile 7: Segment B planning and design phase mitigation measires.

Activity:

Jmpact;: Mitigation Measures:

Detailed design | Impeded maintenance | 1. Maintenance and access for emergencles sheu

of the proposed | and ACCEss for addressed. durmg the detailed design phase of the: ra:sed
raised  culvert | emergencies due o culvert wall,
wall higher culvert walls.. 2, lnput from the City of Cape Town: Spatial Planning and

Urban Design Department. shouid be obtained during the
detailed plannirig and desigr of the raised:culvert walls.
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During the construction phase, the activitiesfinierventions: proposed for the six segments of the Sir Lowry's
Pass River will be implemented, as summarised in Figure 1.

The need for Method Staternents {MS) to be prepared and submifted by the Contractor(s) are indicated
helow where relevant. )

&1  Community Relations

. The Contraglor shall eract an informatien board containinig background Infarmation fer the construction
activities-and listing (he retevant contact details for complaint. The number and location of infermation.
boards for this project will be defermined when drawing up the-tender document.

8.2 Environmental Awareness Training

* Ali-the Contractors’ employees and Sub-Confractors' employees and.any suppliers' employees that
“spend more- than one day a week of four days in a menth on site, must attend an Environmental
Awareness Trainind course presented by the EC ar the. ECO, the first of which shall be held within one
week of the commencement date. Subsequent courses shall be held as and when required, _

o The ECO/EQ or -sultably qualified representative ‘will present the: environmeantal awareness
fraining course:to the Contractors employaes on the site, o any new. employees. coming orit
site 2nd o the Contraétors sybcontractors and suppliers, o

‘o Na mare than 20 pecple shal| aitend each course and the cost, venue and logistics for this/

_ these coursefs shall be for the Contractor’s responsibifity. ' '

= Within seven days.from the commencement date the coniracter shall ehsure that the first coursers isfare
held far as many of {he employees {hat are-available at this time.

+  The:Contractor shall supply the ECO/EQ with-a monthly repert indicating the number of emplayaes thaf
will be present on site during the following month and any changes in this number that- may-eceur during
the month,

Also refer to Section'5.2.1 of this EMPr.

| Method Statement (MS] 12: Environmental Awarensss Training

821 Construction Personnef Information Posters

+  An A3 constiuction personnel information poster must be-laminated and erected i the. eating area. The
specifications for the posters-will be included in the Contractors’ tendar document.’ ’ '

+  The Contracter shall ensure that the construction personnel information paster is not damaged In any
way, and shallteplace it if any:part of it becomies illegibla,

8.3 Constructior Camp Estabtishment

+ The-location for the establishment of a consiniction camp for the storage .of materlals, site office,
containers, ahlution facifities ete. shall be identified by the Contractor in consultation with the ECO and:
remain in-the same location for the duration of the development activities. )

+  The construction.camp shall not-be located in an.area of environmental sensitvily and shall contain an
adequate wastewaler management system for ablution facilities a5 well as other waste waler generating
activities, -

»  No-vonistiuction camp shall bie estabilished within 32 metres of any watercourse {wetland, river, drainage

_charingls or fiaad plains) orin an area with sensitive archaeolpgicai resources,

Prapurud.by:
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The construction camp shall be fenced off and the suitable signage shall be placed on the entrance.and
perimeter ferice,

‘The construction.camps shal] be kept neat and tidy af all fimes. Materials and equipment must be kept

in designated areas and stoiing/stockpifing shalf be kept ordedy.
The Confraclor shall submit.a Methed Statement indicating the location, preparation and layout of the
censtruction camp. )

[ M5 4: Construction camp establishment

8.4

Landscaping and Nursery Establishment and Maintenance

A pursery should be established and maintained for the propagation of plants from local Heldarberg
basin {Sir Lowry's Pass or, Lourens Rivers) or Eerste River catchmeant miaterial, )

Propagation will require at least a #2-month lead-in lime for $eed collecting, germination and rooting of
cuttings in thé apprapriate seasons, and growing in' preparation for planting out i the field in-autumn,
Only. planits propagated from local material may be-used for landscaping/rehabilitation. No-material may
be braught in from cther nurseries, since this could negatively impact the genetics of local paptilations.

Mainfenance of the Construction Site and Waste Management

The Contractor shail ensire that'all fitter is collected daily from the.work area, Siniflarly, &f bins shall be
-emptiad daily and the ivaste disposed of at a permitted landfill sife.

Wastewater from construction activities {e.g. mixing cement) is to be capiured and disposed of at a
licensed hazardous fandfill site with proof of safe disposal,

Waste bins and skips iust be used for all waste and litter, .

Waste bins miust have lids to prevent content frem Blowing away or accumulating fain water. _

All waste material shall be stored in a way'lo avoid stormwater run<off or ground eontamination due 1o
rain, .

The Contractor shall ensure that the construction site, working and eating areas are maintained in.a
cléan, hygienic and orderly state. ’ )

‘Separale bins should be provided for various materials. fo facilitate recyeling. The bine should have liner
bags far edsy control and safe disposal of waste,

The excavation-and use of rubbish plts on site'is forbidden.

Fhe burning of waste is forbidden. _

Contaminated saif (resulting from oil spills, etc.), unwanted cement bags and water used for washing
cohcfele equipment &re regarded as hazardous waste and should be disposed at a permitted
hazardous waste Jandflll sité. _

All hydrocarbens, including fuel, oil, tar or bitumen and its associated contaminated sofl or wastewater,
shall be disposed of:at a fioensed hazardous waste site and dispasat cerlifictes obtained:

Ne hydrecarbons shall be: disposed of by burning or burial ‘and unused material ta be returned to the
supplier or disposed.of in the manner descfibed above,

Hydrocarbons from vehisle and machinery maintenance may be stored in approprate containers in &
bundad area with impermeable surfacing for up to. 30 days before disposal al'a dcehsed hazardous
waste disposal site.

I MS 23; Solid waste management

8.6 -Staff Management, Ablutior and Eating Facilities:

Workers are. 1o -make: use of the ‘chemical toilet to be. provided. Under no ciicumstances may
rieighbouring open areas or the suirounding bush be used as a toflet facllity. ' )

Projecto, 12265 L
Deserlption  EMPRMMP far the Sir Lowry's Pass Rlver Flood Allaviation Upgrada
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« The Contractor shall provide one (1) tollet for évery: 15 workers on siteé or as stipulated by perfinent
legislation.

= To prevent toilets from bTo\wng over, they must’ pmperiy be"secured, cantaining a functioning door and
lock.

. Chemu:al toilets shalt not be located within 32m of a-watercdurse.and emptied on a regular basis. Care
shall be taken that spillage of tollet contents does not occur-during content removals.

«  Chemical toilets that will be utillsed during the construction phase must be located such that it does not
posa & risk of water polilition and its-contacts-must be dlsposed of at an appropriate facility.

+  No toilet shail be located in sensitive enwronments (l e. ir.or nearwatercourses or wetlands).

«  No food-may be left cutside unattended, No food may be disposed of in the surrolinding areas.

- Washing facilifies for construction teams shall be provided with flow reduction devices and adequate

catchment fo contain wash water, Only biodegradable soap shall be- allowed (as provided by the
Contractor]

»  Water from wash.basins shall be re-used wherever possible,

«  Thie Contractor In assocfalion with the Developer shall meniter the perfarmance of workers to ensure
compliance with good environmental practices: and general conduct -as per their environmental
awareness induction training:

+ Buming of any sort by construction-warkers are forbidden on site.

» The construction site shall stay clean and orderly at.ail times.,

87 Site Demarcation

= The boundaries of working areas shall be fenced offidemarcated [Consliting Engineer {CE) (o specify
type of fencing to be used],

= The Contractor shall majntain-in good order 2ll demarcation fencing and’ karriers for the duraiion of
construction activities, or as otherwise :nstructed

8.7.1 Special and No-go Environments

« . Alltrees, which are to be retained, areto be clearly iridicated on.a siie- plan and demarcated.

« Treas o be demarcated shall be clearly marked Under the supervision of the. CEIECO!EO Marking
techniques include danger tape, paint (be awaré of ong term aesthetics), strapplng or pegs. Tagging by
axclusion shall be considered, i'e. where the number of trees to be cleared is fewer than those to be
retained then mark trees for fefingand all other trees shall automatically be retalned.

+  Démarcation shall remairi in place fof-the duration of works on site, f damaged, demarcation shall be
repaired or replaced immediately;

« Special features shall be marked on a site [ayaut plan prior to any works cammencing’ on site. These
areas may be designated "MNa go"-areas.

« Identified No-Gofsensitive areéas shalt be fenced off {Consulting Enginesr {CE) to specify type cf fencing
to be used;.

«  No unauthorised entry,- stockpﬂlng, dumping or storage-of equipment or materials shaill be dilowed within
the demarcated "no go” areas,

»  Outérops, rock faces, trees and natural vegetation of any other ratural or special features inside and
autside the site, shali ndt be defaced, palnted for benchmarks faor surieéy or any other purposes or
otherwise damaged in any way without the prior apprcl\ral of the: Engineer/EGO/EC. These features shali
be demarcated as "no go™ areas and shall be fenced or simflarly protected, as determihed by the
Engineer/ECO/EQ.

«  Wetiands:

o Damage to weiland areas shall be minimised. The ECO/ED shall approve demiarcation of work
area extent. All wetiand areas shall be marked clearly on the plan ang the Contractor shalt
submit a Method Statement for review at least 14 days prior to commencing constriction In a
wetland.

Prupared by:
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6.8

& The Contracior shall rmove all wetland vegetation, as indicated by-the ECO!EO with their root
“ball intact; This vegetation shall be kept moist at all times and shall be placed in the shade anid
coverad with moistened hessian cloth until replantmg within a-spacified-time pariad,
o No construction materials shali be stockpiléd in any wetland dreas.

Acceess and Traffic Control

‘The Contractor shall ensure ihat access to the site and.associated infrastructure and equipment s off:
‘Trmits to the public at alf times. during construction, -Additional areas restricted to the public' and

suggested detours shall be clearly marked on the lnformatmn boards to the satisfaction of the ECO/ED,
The ekisting access roads shall be- utlised where possible,

Property owners' access ta their properties miust remain clear at all times.

Existing. private access roads ulilised by vehicles for construclion purposes must be maintaingd at all

times, Maintenance rncludes adequate drainage and side drains, dust control and restriction of edge

use,
Damage o existing access roads as a resull of construction actlvilies shall be repaired to the

satisfactlon of the ECO/EC, using matetia! simifar to that anginally used. “The cost of tha repairs shall

be-bome by the Cantractor,

The movement.of any: veh[chss and! or personnel outside of the: designated workmg areas shall not he
parmittad without the written authorisation of the Engineer/ECCIEQ.

Existing private access roads damaged during the consiruction phase. must ba rehabllitated to the state

‘in which they were before” construction.. Rehabilitatibn is to etcur withln-an agreed pericd with the

[2ndowner from the data of ident:ﬁcatlon

All Centractars, subcontractors and staff shall be Tdentified by clothmg with company logos and be In-

possession of valid SA identity documents,
Dafiveries, removals etc, to be'completed during gate opan times only.

All personng! shall bé off site by gate closing time unless permission to stay an site provided as part of

the-construction certract,

Parking of censtruetion and related vehicles, and offfoading of materials shill be on site and in
demarcated eonstriction afeas only.

Construction staff is notto enter any properties-atinear the construction site, other than the property en
which wark is commencing.

The Carnitracter shall, at his cost; document with photographs the. existing candition of all access roads:
prior fo the commencement. of: constructlon

‘Should any dimage oceur o the ascess road-as a result-of the upgrade activiies, the. road: will be
rehabilitated to its original state with all costs bome by the contractor. Al unused materials must be.

removed from the site af the end of construction. ) ) ]

On public roads atjacent ta the site, vehicles witt adhare to-mukicipal and. provincial traffie ragulations,
Should an addltional access route be required; the access must be agreed upon with the relevant
property owner in conjunction with: the contracter, A writen agreement must be In place, prior to any
canstruction of the said access route. ’

Upgrading of the acéess roads shall be undertaken within the. exlshng confines -of the rcad unless
otherwise agreed with the Enginesr/ECO/EQ.

All public roads shall be kept clear of mud and sand, Mud and sand that has been deposited through
construction actvities shall be cleared regularly.

All femporary access routes shall be.rehabililated-at the énd of the cantract fo the satistaction of the
Engineer/fECO/EQ: ) o

All users of haul roads shall not exceed 45 km/h (carsy 15 ki (rucks).

| MS 1: Access routes

ProjectNo. 12865
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.

a.8.1

Traffic Control

All vehlcles will-be legally compfiant.

Altdrivers will b2 competént.and in possession of an.appropriats valid driver's license.
~The Contracior must coritrol the movement of all venicles (consiruction and private) Including that of his,
suppliers so that they remain on designated routes. ) )
Temporary road signs and fraffic warning signs must be ergcted and mairitained during the construction
phase. ) )

Traffi saféty- meastires, to the.satisfaction of the Engineer/ECC/ED, shall be considerad in defermining
entry { exit ontd-public roads. ] -

Attention shall be paid to minimising disruption of the flow of trafiic and raduging the dangar o other
read users and pedestrians. ' .

Trained and equipped flagmen shall be-used whers the access road intersects with any pubile roads.
Single directional traffic shall be contralled through a stop-go system or any other appropriate kraffic
contro! method. )

All traffic accommodation measures afe to conform to the latest edifion of the Sauth African Road Signs
Manual, .

No member will B& permitted to drive-a'vehicle under the influence of aleshal or narcotic substances.

[MS,

28y Traglic contral:

8.9

Bust Control

‘Generation of dust shall be-minimized and dust nuisance for the surreunding areas shall bé keptto &
minimum wherever possible. ' _

Dust from expased soll surfaces shall be minimized at all times, using water spraying during extremaly
windy condifions or during the compaction process of thé' berms and rivér construction. Dustex can alsa.
be used fordist control,

Reasonable meastires must be implemented by the contracior to ensure that any expésed argas and’
materfal.stockpiles are adequately protected against the wind, o '

Dust suppression measures must be implementat for heavy vehiclés such as the wetting of graval
roads on a.regular basis and ensuring that véhicles used to rmove soil ete. are fited with tarpaulin or
covers,

| ms

9: Dust Centro)

B.10

Fire Control

The Contracter shalf take afl feasonable and acfive steps to avoid. increasing tha risk of fire through their
activities on Site: )

No fires may be lit except at places approved by the EndineeECO/EQ.

The Contractor shall supply all site ‘offices, kitchen areas, workshop areas; materials, stores and any
other afeas [dentified by the Enginest/ECO/ED with tested and approved fire-fighting equipment, to the
satistaction of the Municipai Fire Chief. '

Fire-and "hot work™ shall be resticled io 3 site’approved by the Enginear/ECO/EQ.

Spark quenching will be minimised by wetting down, )

A braal facllity may be considered at the discretian of the Engineer/ECOIED. The area shall be. away
from flammable: stores. All events shall be under management supervision and a fire extinguisher shalj
be immediately availatle, “Low smoke" fuels shall be used, Smoke fres zoning redulations shall be
considered. ) ' ) )

Fires within Nature Reserves and nalural areas are prohibited, Cooking shali-be restricted to bottled gas
facilitles unider-strist control:and supervision.

ProjsctNo, 12265 = o )
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The sensitivity ¢f the surround:ng land uses and oceurrence of natural indigenous vegetation must be
considerad when assessing the risk of firgs.

The Coniractor shall take precautions whan warking with welding or grinding squipfaent near potential
sources of combustion.  Such precautions fnclude having. 2 suitable, lested and approved fire
extmgulsher immediately at hand and the usé of welding curtains:

“The Municipal Fire Chief must be informed and consulted in {ems of the relevant Fire Regulations.

Al fire requirements:shall be camled gul as containid in the National Building: Regulations SABS 0400

-and the safety code of the Natlonal Fire Protection Association of the South Africa (NFPA),

The: disposal of any matter by bufning is prohibited, )
No smoking will be.allowed on site, except in dasignated smoking points.

{ MS 15 Fire, hazardous and poisonous substances

8.11 Safety and Emergency Procedures, Risk Management and Training

The applicaticn of alf Occupatlonal Health and ‘Safety Regulations must tie. ensured. This includes {he
distribution and use .of protective clothing and equipment to at ledst intlude safely shoes, -averalls,

‘gloves, dust masks, and where appropriate ear muffs and eye/face protection shislds.

Hand ‘out and use of safely and. protective equipment must be recorded, Staff who fail to use the

-protective equipment provided by site staff must not be allowed te work af the facility,

Emergency procedures fof fire, adverse -conditions due {6 inclement wealher, 5p|1|ages stoppage of
operations due 10 refusal to woik by employees, ‘ete, must be included in the efnérgency procedires.

‘Al staff working oh-site shall be-trained in all relevant aspects of the Cecupational Health and Safety Act
No, B6-of 1883 and relevant reguiations promulgated under this act.

E MS 11: Emergency _
i MS15: Fire, hazardous and poisonous substances

812 Leaks, Spills and Chemical Storage

Any accidental spills shall be cleaned up and the area re:instated to the approval ¢f the ECO,

The site shal have a supply of absorbent matenial feadily available to absorb. ‘any emergency
hydrocatbon .spills, and where poséible. js desighed to- ‘encapsulate miner hydrocarbon spillage. The-
qu]antity of suth-materials shall be able to absorb /-deal with & minimum of 2001 of hydrocarben ligiid
splll

There are a number of praducts on the market, which are designed and sufiable to absorbents and
entapsulate, The following are examples of thosé products.used {o contain incidental spillage:

o, Spill-Sorb — ail and chernical absersert and encapsulatmg praducts.

o Drzzat Pads {021 531 5335

o Enretech Powder — Absorbent and encapstation (021 683 1858)

o Ol spm kits are.alsc available from Pinelands. Enviranmental Technology (021 531 3749) )
Treatment and- rémediation of spil areas shall be undertaken 16 the' satistaction of the
Englneer!ECOfEO
The source of the spillage shak be isolated,

The contracter shall contain the spillage: using sand berms, sandbigs, pre-madé hooms, sawdust or
absorbent materials,

Netify the: Enginge’ECO/ED and the Sty of Cape Town Pollution Centra! Inspectorate.

Oil containment facilities should be pravided for.any oil fitted equipment onsite,

Care should be taken fo.prevent’ any, potential ol spillage duting construction activities.

Sufficient measures:should be pitt in place to ensure-that-any patenna] oil spills are mitigated.

In the event of an-ail spi, piaase refer to the City of Cape Town's Standard far. Ofi Spill Clean-up and
Rehabilitation.

ProjectNo. 12266
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Should- an ail spiil oecur during construction aclvities, the eii_ spilled should be contained as sopn as
possible and the procedure -as set out in the. Standard for. Ol Spili Clean-up. and rehatilitation bé
followed, ' ' _ _

Re-fuelling of vehicles shall be done in & desifnated area within the construction camp,

Drip trays shall be used at all times when re-fuelling vahicres'-_on'-site or for any motor-driven eguipment

-{e.g. generators, pumps etc.),

All vehicles to remain within the designated vehicle tracks and parking areas. on the site when not in
use.

Refuefling or maintenance involving the use of hydrocarbons-shafl nat ‘occur within 32m of a.
watercourse. _

Regular maintenance should be undertaken on construction vehicles to avoid possible. spills and leaks.

{f accidental spillage of hydrocarbons oceurs, the area shall be demarcated and isolated befare clean-up
SOmMBRCes. 3 Tisoiate E E
Any contaminated scil shail be excavated and'dispossd of at a licensed hazardous landfill site with proof

-of safe disposal,

The Contractor shall ensure that any nin-off from re-fuelling arsa(s), stockpiles or hazardous materials

‘site Is cantained, No run-off shall enter the ground or watercourses.

Construclion materials shall only he stored ondemiarcated construction sites, _
The Contractor shall ensure that ail. materials {0 be moved between locatiohs are properly secured

andfor covered Op during. transport.

The Conlractor shall ensure that the pick-up andfer- drop-off ‘of matetials is handled in-a safe and
environmentally acceptable manner as prascribed in thfs EMPr. )

The Contractor-shall ensure that the suppliers are aware of the conditions of this: EMPr when moving
matétials to/from the construction site. ' ’
Storage of any materials shall not take place within 32m of any watercaurses or sensitive environrhents,
Fusel, oll and any other Hazardous substances and hamniful materials shall be stared in suitabie
containérs within adequatély bunded areas (with 110% of the capacity of the volume of the cantainer)in
a dry, secure environment, with concrete or sealed floaring. ’ ’

Material Safety Data Sheets must be kept for all hazardeus matefials arid substances and a copy of the
Material Safety Data sheets made available o all workers'to ensure thai the reqiired safe handling and
necessary précautions are taken when usifig the malerials. ) .

The Contractor will-erisure that materials storage facilties are cleaned/malntained an a regular basis,
and that leaking containers are-disposed of in a manner that allows rio spilage anto the bare soif o
surface water, ' ' o _

The' mariagament of such stefage facilities and rheans of securig them shail be agreed to by the
Contractor with the Developer,. _ '

All hazardous substances on site have to be.locked away at all times and diresily. atter use of the
substance In designated area, ) o

The Contracter will only provide ‘selected individuals with keys to Specified ivcks securing hazardous
substances;

MS 3: Bunding and Chemical Storage
MS 15: Fire, hazardous and poisenous substances

843 cultural Heritage

If any human remains or. archaeslogical remains. (e.4. fossils, bones, artefacts etc.) be exposed or
‘uncovered duting excavations, the Contractor shall stop'work immeidiately and infoim the ECO who
must contact Heritage Westem Cape (HWC) for infortination on the appropriate course’ of action to be
taken, HWC contact detail; 021 483 5958.

Should any findings be made, the Contracter shall not recommence working in that area until he has
received written permission from the ECO, ’ )

ProfectNo. 12265
Deseription  EMPr{MMP:for the Sir Lowry's Pass River Flogd Alteviation Upgrade
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+  Note'thatlhe Conlractor miay not, withaut a permit issued by HWC; destroy, damage, excavate, aIT.er_
.deface or othérwise disturb any archaaclogical site or archaeclogical mateiial. The latter is a criminal
.offence underthe. Heritage Resources Act.

814 Work Hours

= Normal working hours wilt apply as laid cut by bulldifiy legistation and as prescribed by Jocal nofse bi-
laws. Working hours will be limited batween08:00 and 17:00 on waekdays {Mon- Fri),.as welt as on
certain Saturdays

- Mo work is permitted on Sundays.

B.45 Noise

» The Centratter shall adhere to fhe local by-taws and regulafions regardlng the noise and associated
hours.of operations.

+  The Contractor shall limit-nolse levels ({e.g.:install and malntain snencers on magchinery). The provisions
of SANS 12004 Subclause 4.1 regarding “built-up® area shall apply to all areas within audible distance
of residents whather in wban, peri-urban or fural areas.

- Construction and demelition activiiies gensrating oUtput of B5dB or:mbre. shall he fmited to normal.
working -hours and not-allowed during weekends to limit the impact of noise of neighbours.

= Shoidd-the contractor nead to work oultside nommal working hours @ncluding Sundays from 07hQ0 to.
17h00), any affected lhdividuals shall be Informed prior to the work taking place.

«  Noamplified rhusic shail be:allowed on site,

8,16 Temporary Site Closure

» I the' Site |5 closed far a period exceeding one week, the Contractor In. consultation with the' CE and
ECO shall carry out the checklist procedura requlred by the Project Specification. In the event of
temporary site clasure, the Coniractor's Safety Officers (as defined by the ‘Otcupational Health and
Safety. Act) shall check the sife, ensure that tha condltions contaihed in the Datajled Sperification.

817 Soii Eresion and Sedimentation Control

« During construction, the Contracter shall protect areas susceptible o erosion by installing nacessan_.r
temporary and permarient drainage works as soon as possible arid by taking ather measures necessary
to preventthe surdface water from being concanirated i streams and from scouring the slopes, banks or
ather-areas..

« A Method statement shall be developed [m consultation' with. a speclalist if necessaryy and submitted to
‘the Engineer/ECTVEQ to deal with efosion issues’ pnortu bulk eafthworks operatlons commencing,

» Any runnels or ercsion channels developed during.the construction period or during the vegetahon
esfablishment period shall be backfiled and- compacled, and the araas restored to a proper condition,

»  Stabilisation of cleared areas te prevent and control erosion shall be actively- managed. The method of
stabilisation shall determined in-consuiltation with the Engineer/ECO/EQ and a specialist if necessary,
‘Consideration and provision . shatt ‘be made. for the- following méthods {or- comibination); {chiogse
.apprapriate method}

& Brushedt packing

o Mulch or chip cover

o Straw stabilising (at the rate of one bale/m? and rotated inte the top 100mm of the completed
earthworks)

Watering

Planting / sodding

Hand seeding € 5oiving

Hydroseading

Soil binders and anti erdsion sompatnds

O 0o io
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o Mechanical cover of packing strictures:
% Gabions & matiresses
Geofabric
Hessian cover
Armerilex (or sirmfiar)
Log / pole-fencing
Retaining walls
Traffie: and movement over stabillsed areas shall be restricted and controliéd, and damage to stabilised

YUY Y

1(_

areas shal! be repaired arid maintaingd fo the satisfaction of the Engineet/ECO/EQ,

Anti-erosion compounds shzl consist of an organic or morganlc material to bind soil particies together-
and shall be & proven preduct-able to. suppress dust and ercsion. The application rate shall canferm to
the manufacturer's recommendations, The material used shall be of such a gualily that grass. and
fynbos seeds may germinate and not prohibit growdh,

Al vehiclés to ratnain within the designated vehicle tracks:

Existing-access tacks must be utilised insofar possible,

Stabilised . areas where through-fare is hecessary for Vehicles and excavation equipment shall be
monitored carefuily and traﬁ“ it kept tt & minimum.

Minimum/ne moviement I areas, alfeady eroded.

Erosion gontrol.shoutd form part of the on-going construction site manageméent.

After excavation, the affected area shall he stabilized accardingly to. prevent any erosion or sediment
Tunoff, Statilized areas shall be demarcated accordingly:

! MS 13; Eresion conirol

8.18 Stormwater Controls

The Contractor shall take réasonable measures to control the erosive effects of stormwater runoff.

The Contractor shall use siliscreens to prévent averland flowing water from causing erosign.

The use of straw bales asfilters, 'which are placed across the flow of overland stormwater flows, shall be
used as an etosion protection measure.

The ploughing-in of straw offers limited protechun against stormwaler runoff-induced erosion and shall
be used as an erosion protection measure.

The Contractor shall be [fable for any damage 6 dewnstream property caused by the diversion of
averand stofmiwatér flows.

Contariinated water by siit, cement or any eiher - constryclion materials shall be diverted into a
temparary setilement pond or suitable containers to setlle out materfals before the water can be
decanted into the ground and/or Watercourse, The setlied material shall be disposed of in an
environmentally acceptable manner,

8.19 Cement and Concrete Batching

Lecation;

Concrete shall not be mixed directly on the ground.

The conerefe batching activity shall be located in an area of low enviropmental sensitivity fo. be
identified and approved by the EngineeyECC/EQ:

The permitted location of the. batching plant {indluding the location of ‘cement stares and sand and
aggregate stockpiles) $hall be indicated on the site layout plan and approved by the Enginest/ECO/ED.
A Method Statement indicating the layout and preparation of this facility is reguired in this'regard,

Mixing activities must take place-on an impermeable surface and the mixing area’should be bunded to
contain any.ligulds fo prevent contamination of soil and storm water.

ProjectNe, 12268
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Maintenapice:

_All wastewater Tesuiting from batching of concrete shall be disposed of via the wastawater management

system.

The cement/concrate batching works shall ba kept neat and cléan at all tifes. No batchig. activiles
shall oécur on unprotected subsiratum of any kind.

All runoff from batching afeas shall be. strictly controlled, and cement-coritaminated water shall be
callected, stored and. disposed of at a site approved. by the Engineer/ECO/EQ, Dagga buards, mixing
trays and impermeable sumps shall be used &t alt mixing and supply points. Contaminated water shafl
be disposed at a wasta disposal site approved by the Engineer/ECC/EQ.

Cantaminated water storage fagilities' shall not be allowed to overflow and appropriate profection fram
rain and flooding shall be implemented.

Contaminated water treatment op -site shall raquire a method statement approved by
EngineerfECOiED )

Unused cement bags are to be stored 5o as not to be effected by rain or runcff events.

Used bags shall be stored in weathemoof containers to pravent wind blowny'cement dust and water
contamination, Used bags shall be disposed of on'a regular basls via tfie solid waste management
system, and shall not be used for any oiher purpose.

The re-use-of discarded cement bays ¢n site is forbidden.

Concrete transportation shall not result in spitlage: ) )

Cleaning of equipment and flushing of mixers shall not result in poliution of the surrounding
environment Care. shall be taken to collect .contaminated wash water from cleaning activities. and
dispose of it in a manper. approved by the Engineer/ECO/ED, To prevent splllage onto roads, ready mix
trucks shall rinse offthe delivery shoot into a suitable sump prier o leaving Site.

Suitable screening and containment shall be-in place to prevent wind-blown contamiination assoclated
with bulk cenfent sllos, loading and batching.

With respect to exposed aggregate finishes, the Contracior shalt col[ect all contammated water & fines
.and storg it in sumps for disposal at an approved waste site:

All -visible remains of excess concrete shall be phisically rémoved on complétion of thé plaster or

-eonerete pour seclion and disposed off. Washing the femains inta the ground is- not acceptable. Al

excess agyregate.shall 2i56 be removed,

Concrete and cement shall preferably.be ordered from the supplier; otherwise only sufficient quaniities
shall be mixed at any cne time,

The Contractor shall.be respon_s]ble to’ implement céllettion facilities for cement/concrete waler and

"matter,

The visible remains of the batch and concrete, either selid,.or from washings, shall be physically
removed immediately and disposed of as hazardous waste.
Excess concrele shall be disposed of in‘a safe manner at a liceénsad fandfilt site.

LE

5: Cement { concrete batching

B.20

Deiiolition

Hazardous and non-hazardous matetials shali be. separated at site and disposed of in @ manner
approved by the Engiheer/ECO/ED.

All butldings -older than 60 years require a permit from South Africdn Heritage Resources Agency in
terms of the National Heritage Resources Act {no. 25:0f 1999). o
A demalition permait s, also required from the local authority in tefms of the Natfonal Building Regilations
(this applies to the demclition all buildings, irespective age}. )

Municipal and ether services shall be Isolated.prior to any demolition cecurring.

Hazardous bullding mateérials {e.g. asbiestos, fibre tladdings, refiigerants, coolants; substation coofing
oits} shal be identified prior to demolition of the building ‘and dealt with in accordancé with the safety
and health legislation. A Methed Statemant outlining the proposed approach o the dispozal of these
materials, must be supplied for approval. hy lhe EngineerECOIED

ProjectNo. 12266 . .
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Safety legislation shall be striclly adhered.to in demolishing buildings.and structures.

A Safety officer shall be appointed fo oversee the safe demolition of buildings and structures.

Demolition sites shall.be kept in a neat, tidy and safe condition. _

Hazardous and non-hazardous' materials shalt be separated on site and disposed -off at appropriate
lieensed disposal sites. The Goritracter shall supply the Englnesr/ECCQ/ED with a certificate of disposal,
Prior to demalition taking place, the Contractar shall ensure that sultable anti-rodent measures are
implemented at any biilding requiring demalition.

| MS 7; Demolition

8.2t Drilling and Jackhammering

The Céniractor shall submit 2 Method Statement detalling his propasals ta prevent poliution during
drilling operations. This shali be approved by the Englheer/ECO/EQ prior to the onset of any drilling’
operations, B

The Contractor shall take all reasonable measures to finilf dust ‘generation -as a result of drilling.

dperations.

Noise and dust nuisances shall comply with the qppiicahle standards, )
‘the Contractor shall ensure that no pollution results from drilling operations; either as a result of oil and
fuel dips,. or from drilling fuid,

‘Al affected parties shall be informed at Ipast one week prior fo the onset of the propasad drilling!

jackhammering cperations, and their concerns addréssed,
Any areas or structures' damaged by the driling and associated activities. shall be rehabilifated by the
Contréctor fo the satisfaction of the EngineerECO/ED,

| MS 8: Drifling and Jackhammering

8.22 Earthworks

The exeavation of any. material on site shall be done in accordzance with SABS. 1200 D or DB and PED
or PSDR, as applicable, o _

Prior to earthivorks {including 'site clearance) starting of'site, a search and rescue operation for bulbs
and other Indigetious plants of value, as-detailed in the Revegetation Specification shall be undertaken,
All eardhworks- shall be- undertaken in such a manner so as to minimise the extent of any impacts
caused by such activities,

Defined access routes to and from-the atea of bparation as wéll as ardind the are of operafion-shall be
detalled in & Method Statement for approval by the Engineer/ECO/EQ.

No- equipmant associated with the activity shall be- allowed outside of these areas unless sxpressly
permitted by the Enginesr/ECO/EQ, All vehicles fo' theréfore remain within tha designated vehicle
tracks.

Care ghall be takeh to preserve all vegetation in‘the immediate area of these temporary stockpiles;
Stockpiles should ideally be lotated to dreate-the feast Visual impact and must be’ maintained ta avold
erosion of the matetial and gontamiriation of surrolinding environment,.

Stockpile areas shll ba re-instated e its atiginal state after the removal of material.

Excavated material shall be reused and temporarily stockpiled in areas approved by the Developer,
shall be subject 1o the saine condition as.ather stockpiléd materials.

Top soil shall be removed Separately and'stockpiled separately from other soil.base layers,

Topsoll areas must be demarcated in.arder fo ensure the safekeeping of tapsoil.

Any topsoil removed during the planting process must beé backfilied or levelled on site; 2nd ensure that
the topsail is replaced on the surace and net below the ground.

Topsoil storage areas must-be convex and.should not exceed 2m in height,
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Topsoli.must be treated with care, must not be buried or in any other way be rendered unsuitable for
further use {e,g. by mixing. with spoil) and precautions must be taken to prevent unnecessary handling

‘and cempaction,

In particular, topsell must hot bé subject to compaction grsatér than 1 500 kg/m? and must not be-
pushed by a bulldozer for more-than 50 metres, Tricks may not be driven aver the siockpites.

The Contractar must ensure that the materiai does not blow ar wash away. _

Specific attention:should be-given tothe areas that may heuse rare-and threatened species,

| MS 10: Earthworks and Spoil Management

8.23

Piling, Jacking and Thrust Boring

Plling operations require a Méthod Statement, which shall detai] the type of piling operation as well.as.in
sittt -casting or pre-cast pile striiciures. In sty piles. shall {ake cognisance of possibla groundwater
impaets.

The Gantractor shall take preventative:measures, such as screening, muffling, dust:contral, fimirg. Pre-
nofification of affected parties-shall be implemented ta minimise complaints regarding dust, hoise and
vibration nuisapces,

The area shai be adequately fenced and warning signs erected.

{ Mg 17: Piling, jacking and tarust bering

B.24

8,25

Power Tools

The- Contracior shall take preventalive measures, such as sereening, muffling, dust contrdl, timing and
pre-notification of affected parties shall be Impleménteéd to minimise comiplaints regarding ditst, noise
ang vibralion nuisances.

Pumping and Sumping.

Pumps shall be placed'nver a diip tray in order to-prevent-fuel spilis and leaks from. contaminating. the
waterin the pumped area. ) ) )
Contaminated water may not be discharged info. existing watercourses or streams and a Method
Statement for discharge of this contaminated water shall be required. )

Silt-laden water shall be cleaned by using a perforated 200 drum centaining sarid and stone separated
by geotextile fabric with a central délivery water pipe _ )

Silt-ladén water shall be ‘cleaned by ensuting that the averland flow of water disperses. widely through
vegetation.- ) ) '

Silt-laden water shall be cleaned by tylng a gectextile sock oh the delivery. pipe of the pump. Other
filtration méthads may-be used and shall be approved by the EngineeECO/ED.

{ MS&: Contaminated water

8.26-

Settlement Ponds

The Contractor shalt submit a Method Statement propesal in connection with settlement ponds prior to
the constiuetion of any such ponds. The Contraglor shall size seitlemant porids it accordance with the
envisaged scale of cparation..

Suspended solids-and caritaminants including oils shall be removed and disposed of by the Contractor
at frequent intervals at a site approved by the Engineer/ECO/ED, ) ’

| MS 22: Setflement ponds and sumps
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8.27 Rock Breaking

»  Mechasdical methods of rock breaking, including Montabert: type breakers, jackhammers and "botslder.
busling”, have neise and dust impacts that shall be addressed, Boulder buster use. requires that
blasting protocols shalt be followed. ) )

= Residents shall be notified at least one week prior ta these activities’ commencing, and their concems
addressed. ' ' ' _

= Chemical breaking shall require a Method Stalement:approved by the EngineerECGIED.

1 MS 2D; Rock breaking

‘8,28 Stream Crossing

*  Temporary bridges shall be bullt in order for the Contractorto gross tivers and, where appropriate, the
structyre: of the bridge shall be such that there is.nothing placed in the: water (i.é, the iridge shall be
*bank-to-bank” in a single span), ) _ ) )

+  The fording -of rivers.by machinery and véhicles shall be undertaken-at sfow speed and with clean
vehicles (i.e. nio &l leaks, efc).and along a single track, The methodology of vehicle crossings via fording
shall be detailed in a Method Sfatement. ' ’ )

8.28 Temporary Site Closure

In the event of tempardry site closure the Contractor's Safety Officers (as definad by the Oceupational Health

and Safety Act) shall check the site; ensure that the following cond ftions pertain and repoft on compliance
with this clause: '

Fuels f flammables { hazardous materials stores:
Fuel stores are as low in volurie as practicable.

+ Thete are no leaks.
The outlet is securs and {ocked,

» The bund is emply.
+  Fire extinguishers are serviced and acceisible, ) )
+ Thearea'ls secure from accidental damage through vehicle coliision-and the [ike.
«  Emergéncy and contact numbers-anz avaitable and displayed.
»  There are no sfores-or containers within the 1:50 year flood fine..
Safety:

= Sitesafety officer checks have been carred ot in accordance with the Oceupational Healthvand Safety
‘Act{No. 85 of 1993) prior fa site closure. ) )

+ Thatthere is aninspection schedile and log for use by security or contiacts staff.

= All'tratiches and manholes are secured. o

+ Fencing and bariers. in place in accordance with the Occupational Health and Safety Act {Mo. 85 of
1993), ) '

= Applicable nofice boards are In place and.secured,

+  Emergencyand Managemant contact detzils are prominently displayed,

« Security perSonnel have been briefed and have the facilities 16 contact or be contacted by relevant
indnageinent and emergency personnel, )

= Night hazards such as refleciors, lighting, traffic sighage. elc have been chetked.

- FHiie hazards identified-and the incal atthority notified of any potential threats e.g. large brush stackpiles,
fuels ate. ’

+  Pipe stockpiles are wedged secured,

»  Scaffolds are secura,

= Siructures vulnerable to high winds secure.

Frepared &y:
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Erasion:

.

Wind and dust riitigation measures such-as straw, brush-packs, irrigalion etc are in place:

Excavated and filled siopes and stockplles are-at a stable- ‘angle.and capable of atcommadating nomal
expected water flows.

Re-vegetated areas have a water schedule and the supply to sich areasiis secured.

There:are sufficient defentiori ponds.or channels in place,

Water contamination and poflution:

4 4 " o m oo

8.30

B.31

Hazardous fuel stores are secure,

Cement and materials storés ate secured

Toilets are empty-and secured

Refuse hins are emply and secured

Bunding is clean dnd treated 6.9, Spill Sorb or Enretech #1. powder or similar approved product
Drip trays empty and secure.

Visual As_pe_cls_

No high mast; spot-fight or up-lighting security lighting should be allowed. Down-lighting to be used.

The construction camps shall be kept neat and tdy at all imes. Malerials and equipment must be kept
in designated areas and stoting/stockpiing. shall be kept orderfy..

The location for the establishment of a-construction site. for the storage .of materials, site office;
containérs and abiution facilities must clearly be indfcated on site and remain with in a constant location-
for the duration of the development activities.

Freshwater Ecosystem Aspects

The informatiol below was sourced from the conditions' ahd mitigation mieaswres of the Frashwater
Ecosystems limpact- Assassment undertaken by Or Lz Day, Freshwater Consuling Services, 2016
{Appen dix G2 to tha BA Report}

8.31.1 S_egment 1

Table'7: Segment 4 construction phase freshwater ecosystem mitigation measures.

‘Activity: Potential Impact::| Mitigation'Meas i
Construction of | Welland 1. The fiver should be regarded as a no-go area during the
a 105m long. disturbance. and- construction of the berm, from.at feast 3m. from the tap of the
riprag berfn dewnstream river bank; and prefersbly 10m where space pemits. The
paliutions” Panmsetum macrourum wetland should alse be regarded as no-
sedimentation go areas during the constniction and the, from at least. 10m from.
. ' the wetiand edge.

2.. The above no-go areas should be clearly fenced off fer the
duration of the berm construction period.

3. Access io the berm working area should avoid both the river and
the wetland — this means that a cénstruction phase access. rouig
for vehicles. must be created off the T2 if possible, north-west of
the existing bridge and south of {he wetland.

4. The construction of the berm in Segment 1, involving excavation
and earthworks, should be limited to the x:ir:.lr where possible, to
Hmit the chances of wash-off from disturbed areas of tonstriiction
ZOnes,

5. The CEMPr {ineluded in the EMPf) must be implemented, i
details practical measures that should be emploved during
construction to prevent the passage of construction-associated
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;-1 Mitigation Measure

10,

. 1fthe river bank or bed, or the Penniselum macrourum wetland is

.o a freshwater -ecologist, and in ecologically appropriate - time

‘must be minimised, -
‘buried* portion of the berm, and (provided that this measure will

‘areas-sutlined above) excess soil should be used to landscape

1. The. atove landscape” and planting phase should include

. The 20m-ecologice] setback should be Implemented along the

contarinants {e.g. sediment, spoil, fual, litter) into the river or the
wetland, and to manage construction camps, stockpiies, veticle
and fuel storage and the passage of personnel and vehicles, so
as fo prevent contamination andfor disturbance of aquafic
ecosystems, _

The CEMPr must be implemented under the .supervision of an
experignced Environmental Control Officer {ECO} or person of.
sirriilar designation. ' _
Where the ramaval of waody 2alien planis is reguired or. desired,
this' should be carried out with-Input from éxperienced alien
vegetation femoval specialists, and including measures to
prevent the re-sproliting of cut material. Bulldozing or other
earth-disturhing measures used in free removal should net-take
place, unless required from an ecological perspective (e.g. to
prevent root masses forming. erosion khick-points an the river
bank).

damaged of distuihed during construction as a result of
accidental or other aclivities associafed with the project;
rehabilitation of such damage must take place to the satisfaction

frames, )
The disturbance footprint associated with the berm in Segment 1

The riprap berm.should be packed with s¢ll excavated from the
not fmpinge. on' the wetland or river bank, within the sethack

the berm such that if is gently shaped into the surounding
landscape. Thus treated, the berm should be planted with losally:
indigenaus, low-growing shrubs, grasses, restios and athier plant:
lypes, selectad in consultatich with a botanist, and excluding
trees that might threaten berm infrastructure, so as o faciitate
movement acress this bemn by welland-associated and cther
fauna that wotld nofmally utllise such comidors. '

dllowance for short-term maintenance {weading, imgation and
plant replacement} over at least two summers.

tiver in {Hese reaches; after the construction phase, to improve
geological connectivity and condition.

Razising the T2
parapet

-and  downstream

River disturbance

paliution and
sedimentafion

-Allowance must be made for the adaquate_.rehab_iritaﬁon'of any

The EMPr should-be implemented. It details pracfical measures
that wil be employed during censtruction to prevent the passage.
of ‘construcion-dssccialed contamiriants (e.g. sediment, spoi,
fuel, liter) inta the river or {albeit less: likely in any case) the
wetland, and fo manage construction camps, vehicle and fuel
storage and the passage of personnel and. vehicles, so as o,
prevent contaminatich and/or disturbance of aquatic écosystarms.
The CEMPr mus! be implemented under the- supervision of an
experienced Environmental Centiol Officer {ECO) or person of
similar designation.

areas of the river channel or wellands that are damaged during
congtruétion,
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Potential impact.

Mitigation Measure:

Implementation | Bed and  bank | 1.
of river. buffer / | disfurbance

ecological

sathack

The shori-term disturbance associated with construction phase
aclivitles are gssumed to be outweighed: by the long term
apelatlonal ‘phase benefits to the river ‘ecasystem that would
actue as'a resull of establishment-of a stable river corridor that
fended towards. 2 more natural condition- than that curremly in
place and at least moving towards the Desired State for the river
in this.reach.

The CEMP (includad in the EMPr) detalls practical measures that-
wili e employed during construction to prévent the passage of
copstruction-associated contaminants (e.g. sediment, spoil, fuel,
fitter} into the river, and to manage construction camps, vehicle:

-and fuel storage.and the passage of personnel and vehiclzs, so

as {o prevent con_taminahpn andioi  disturbance of aquatic:
£cosystems,

River rehabililation measures involving bank reshaping -ahd
disturbance at the berm in Segment 1 should be limted o the dry
season .where possible, .dllowing  adeguate time for the re--
establishment -of indigenous plant cover on the bank and, in
particilar, the. wetted channel edge / bottom of the banks.

8.31.2 Segment2

Table'8: Segment 2 construction phase freshwater ecosystem.mitigatiun measures.

| Potential impact

Mitigation Measur

River channel
“upgrade” lo create a-
system  that  will

contain up to the
1:100 year Retum
Interval * (R} {lood,
with the planned
‘approach compiising
pre-excavation of the

Tiver channel, and
establishment. of
stable channat

sldpes ©f {:230 by
the installation of four
weirs that will act as
grate contrel
siruetures.

lL.arge-scale

disturbance of the

river
and

existing
channgl
floodplain

1. Careful attention must be paid to the phasing of waorks
betwsen the Diversion Canal and the T2, so {Hat the final
ecolagical and hydrolagleal outcomes of the project are
.not compromised by issues: such as flooding and erosion
of landscaped areas,

A defailed consfruction works programme. must be
complled during the delalled design phase, with input from
the river ecologist, the landscapér, the project engineers
and the contractors, fo ensure that the implementation
plan faliows a logical course, that will allow fis. approved
-ecological ‘and ather objechvss to be met in practice, and
to' ensure that- the whole project feam shares a common
vision for the new tivet channel. The detailed construction
works programme should ba.compited before appolniment
of contractors, and the programme should be included in
the call for tender documents. This will enable contractors
to evaluate their risk at tender stage, ‘which ‘should
mitigate the risk of increased costs.

The CEMPr (included in the EMPr} should be
implemented, it otllines standard Best Practice and. other
‘measures that must be inclugded in the approach to projéct
implementation. In order to minimise impacls fo
frashwater ecosystems and allow for the re-dress of such
impacts whére they inadvertently or acmdénta‘lly oceur.
The natural sintosity. of the lowflow fiver channel must be.
allowed for in & pre.excavated low-flow channel, as
recommended In Basson (2012) as well as'in Nell et al
(2013).. implementation of this measure should reduce
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Mlttgatum Measure::

* | Potential Impact

planting of a relatively stabie Iow flow ( a'h.nél.' f'urt'ﬁ'ér'
assisting to-reduce aroslon,

. .Allowance must be made for an inftial intense planting

phase, with adeguale availabiiity of plant materal,

personnel and finances for this to take place as follows:

a. Only leeally indigencus flant material should be used
in the lowflow channel and lower flocdpiain,

b. Edeally. Iacaﬂy indigenous vegetation ‘should be used
in the upper floodplain as well, although it Is
recognised that financial constraints may: limit the
extent to which this can occur. This portion of the
thannél sould instead by grassed, provided that thie
grass_species Is hardy, droughl-folerant, erosion
resistant, preferably indigenous {e.g. Cynodon
daclyfon) Iz not kikuyu grass {Pennisetum
candestinum) and is able to.survive,

e.. Planting of the low flow channel should fogys on the
channel margins, which should be shaped initially as
gently shelving banks, ‘with gradient less steep than
1:4 {up 1o 1.7 in places}, and shaped sc as fo merge
genlly into the lower flogdplain, The: full extent of the
channel margins should howevér be planted alorg
‘this. segment of the river, using species inéluded in
Annexure B), of cihers as apptoved by the project

. botanfzal speclalist and the wetland ecclogist,

d. Planting of the lower floodplain and the side slopes
leating 1o. the Upper floodplsin should be carried out
at 4 siinilar intensity to the lowflow channel, A pian!ing
objective- of 80% {if practically pessible),. cover of
-appropriate, ecologically desirable vegetation should
be the target to be achieved by the.end of one yaar
fram planting. Preject costing must. allow for this —
planting should begin with imrediate effect when
shaping of ‘the channel {of sections ‘of the. channel}
has been completed. ’

&, The side slopes leading from the lower flscdplain to
the upper flocdplain should: be Tlattened, to slopes of
14 and preferably less, and planted with looally
indigenous plant specles that are known ta be
erosion-resistant and draught tolerant,
Recommendations in Nell af af (2013) for blinding of
riprap by topsoil and smaller rocks along the upland
slopes of the upper and lower flocdplain should alse
he implemented, to provide an adequate gitality of
plannng areas,

f. Planting of the buffer area(s) should: be as outfined in
Nell et af {2013)..

g- Allowance. must be made for imigation of the lower
and upper ficodplaln as.well as of the buffer areas,
through af feast 1iwo summers following:
implementation, i}

h. Allowance -must alse be made in the construetion-
budget for-the large-scale replacement of vegetation
and possible reshaping -of the channel-as a result of

Prepared by:

EMPrfMMP for the St anry s Pass Rlver Flood Aflevlation Upgrads

Date: Hovember 2016
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Puotential Impact::

- Mitigation Measure:

‘erosion damage before plants have adequately been
established In the channel (measure to he
Iimplemented by the relevant. contracter).

i. .An.intensive period of weed ahd alien removal must
be allowed for in the frst two years following
imMpiementation, across the whole.naw channel and fis:
allseated buffer areas, to ensure that'such material is
‘not allswed o overshadow or take over indigenous’
plantings, This measure should form par of the
fandscaping £antract.

Sediment’

Receipt of
sediment-rich

runcff  inte  the

tiver channel as'a
result of wind -or
water borne
from
stockpiled areas
on the adjacent

Standard Best Practice measures are. included in the CEMPY.
{as part af the. EMPr), and should be implemented to minimise
uncontrolled sediment runoff into lhe channel.

floodplain

GContamination  of Standard Best Praclice measures are included in the
downstream: CEMPr and should be Jmplemented ta minimise
areas including uncentrofled sediment unoff,: as well-as {and particularly)
newly  created the passage. of cement or other construction-asscciated
flowdpiain materiafs intg the channg],

depressions  with ‘Manitoring of basic river water quality should. take place
construction during. consfruction, and the resultant data. used to
material determine the: efficacy and alisw educated rhanlpulation

of, the approaches to- pollution management dufing
canstruction.

Regular end frequent (af least weekly) ciearing of litter
fraln the entife excavated channe! should be allowed far
throughout the canstrction phase of the programme,
noting that some of fhis &ctivity would. entail collection of
liter washed in frotd upstream, untl the RCGP's
recommendations. for the reduction of liter in the
upsiream river reaches find effect.

8.31.3 Segment3

Table 9: Segment 3 construction- phase freshwater ecosystem mitigation measures.

e
{Removal of the

balanging dam a{

‘Segment 3.

Loss of fish
population in the
talancing dam,

Before ccnstructlon cemmences undertake a onhce-off
assessment of the balancing dam {whlch will -be
removed), for identification of the fish species. In the
unlikely. avent that a spacies of conservation concern is
identified, Hs relocation has to be undertaken o the
specifications of CageNa tre

[nelding activities:
«  Extension of thé
fined

existing sversion

! Diversion
Canal 1o the

Sedimentation

and pollulion of ¢
disturbance  to-
downstream canal

taken glace.

. The throtfle strocure should idgally be left in place until

removal.of all prganic debris i the raaches upstream has
Atternativély, another mechanism for
efféctive’ sediment collection duiing construction must be

found, The detail designphase will identify the best way to

ProjectNe.
Dascription
Revision Ho. 1,2

12265

Date Hovemter 2016

Preparod by
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““throttle™ outlat

transition
‘structure

between the
diversion  bemn

berm  Upstream.
of the Gordon's
Bay WWTW

Removal of the
balancing dam at
the Fairview Gaolf
Cotrse &nd ks

Construction of a

and the gxlended
Divarsion Canal
Construction of a

10m ‘wide:
channel  along
the. south-
westam

boundary ‘of Erf
5113
Construction of a
pedestrizn bridge
Use of .water
from ‘the
Divérsion- Canal
for irrigation

2,

reconslrucl the-canal.
Removal of sediment.and vegetation from upstream of the’
throtile structure.as far as the current diversion berii must
take place in summer when only the WWTW efuent is-
likety to require diversion pastthe consiruction warks. This.
effiient must not be diverted into the natural channel
dur:ng conslructmn but should Be. piped or ofhierwise’
conveyed in a. controlled manner past the canal
coristruction warks.

ifiterventions
associated with the
natural
comprising:.

channel,

Construction of
a.weir at the end
of the re-
configured river
channel

Replacement of
the Fulion Gate
with-a new weir /
sfructure. fo
-allow’ the
passageof uplo
BEmdfs  durng
major flows into
the natural Sir
Lowry's = fass
Channel )
Conveyance of
flood flows from
the -easfemn’
calchment- o

enter  at  the

Sedimenation,

compaction,

disturbance. fo the
ghannel, its
vegetafion  and

adjacent wetlands

a}

&)

d

—

2)

The design phase mitigation measures outlined above
shiculd reduce the likelihadd of cancrete contamination.by
impact avoidance, In-addition;

Wetlands along the ‘allgnmentt of any - stormwater
conveyanee system must be identified (by a freshwater
gcologist) and fenced off as no-go areas during
construction, -with the fence-fine. set back 10m from thé
wetland edge!

Most of the construction and shaping of the channel
should be undertaken during the. dry season as far as
possitie,

Allowance must be made. for the planting of the channeI
and its buffer area, so as.{o create a quality habitat, aibeit
highly modified, through = developing urban envirohment
adequate levels; and,

When the. exnshng Fulton Gaie is removed, concrete and
other waste malerial associated with the .dismantied
structure should also be removed entirely from the river
channel and its flondplain.

The CEMPr outiines the standard Best Practice and other
medasures that must be included in the approach to project
impfementation, o minimise impacts to Feshwater
ecosystems.and allow re-dress of such impacts where!
they inadvertenily or- acmdentally occur,

Project Nb,
‘Beacriplion
Revistan Na,

12286
13

Date: Navembisr 2016 .
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weir

'dwersmn

and its ‘passage
into the naturat
channe! vig .the
new weir at the
Fulteri Gate or
where reqguired.
Posltion of the
to be
determined
duflng the detatl

weir,

design phase.

8,31.4 Segmentd

Table $0: Segment i construction phase freshwater ecosystem mitigation tmeasures,

Mitigation Measures

T
a)

by

a)

B

a)

River lining mitigation
Construction actviies should take place quidide of the
wet season, when.channeé! flows are lowest; if possible.

Measures ta reduce runoff of sediment from construction
‘stackpile and spoil areas are included in the GEMPr for
these activities.

The channel would stil provide habitat for mosquite
larvae during summer and possibly blher szasons as well,

However, allowiny low flows through means that there wil!
‘tend to be more flows than at present at least in simimer,

and thus {potentially) a reduction in the stagnant water
that mosquiloes thrive in. 1t is however stressed that
management. of the system to avoid quﬁe natural wetland
Taunal elements such as mosquitoes is not recommended
from an ecological perspective. Not only would creation of
a more complex functional system aliow for colonisation
by a more diverse faunal ‘commurity, thus reducmg the
chinges that particular nuisance groups will dominate, but
it is noted that there are numerous other areas of
standing water it the area, all Ykely to give rise to
mosquitces.

Mitigafion against Impacts from river regrading as a
trapezaidal channel,.

Constructioh activities should preferably take place
culside of the wet season, when channel flows are
lowest. Measures to reduce .runoff of sediment from
construction stockpiie and spoil areas are included in the
GEMPr for these agtivities.

Mariagement of the' system to avoid quite natural wietland
faunal edlemefils such as mosquidees. is  not
_fecommended,

. Mitigation against: impacts from inst_a!!ahon of additional’

pipes or culvetts at road crossings:

The disturbance zone during construgtion must be limifed
to 10m up- and downstrear of iHe affected structure. The
need for the removal of alien trees andfor other

“Achivity: impact

All activities » Shon tem.
disturbance 1o
downstream
systems,  entalling
the. passage of
sediment, . plant
material and -other
debris resulting from.
excavation of
upsiream areas;

« localised )
disturbance to the
beds. and banks of
the patural sfream
and its tributany;

+ possible diversion of
flows.

Pro]u:t'h!o. 12266
Description-

RevislenNo. 1.2
Data: Hovembar 2046

Prapa red by,
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Activity:

| :Mitigation Measures’:

)

B

vegetalion afong this zone should.be established on site

prior to- construction, with input fromi a fiver ecolagist and

the project engineer, noling that barik rehablitation
pcss[bllltles should not be limited by the presence of alien
traes,

The GEMPr specifies practical measures that will be

employed durihg. consfriction to pravent the passage. of

construction:associated waste (e:g: sediment, spafl, fuel,
litter) into the channal during constniction,

¢} Oid pipes, nibble; sedimént and other waste must be
removed with immediate effect. Aréas that are disturbed
diting construction should be rehabilitated by regrading,
'shaping and planfing as. consitdered necessary by a river
ecologist..

d} Construttion should preferably take place during the Tow
flow period,

4, Mitigation agalnst impacts fesultihng from the lowering of

the Steenbras. pipeline;

The disturbance Zone during construction must be limited

1@ 10m up- and downstream of the pipeline, if possible.

b) The CEMPr specifies practical measures that will be

" employed during construction {0 prevent the passage of
construction-associated waste {2ig. cement, sediment;
spoil, fuel, [itter] into the-channal during construction.

e) Qld :pipes, rubble, sadifent and other waste must be
remaved with Immediate effect, and areas that are
disturbad during construction should be rehabilitatedt by
regradlng. shaping and p!antfng. as considered necessary
by a river ecologist. )
Construction should preferably take pface during the low
flow-period.
5. Mitigation against impacts resuling from changing the
pipe inflow levels into the river:
The disturbance zone during cn_ns;rur_:ﬁo_n must be limited
to 10m of bank, and a construction zone .along the
pipetine itself 6f no widerthan 10m. All excess spoil must
be removed. it disposal by spreading in grassed
terrestial areas in the open space areas of the broader
river/open space corridors would be acceptable provided
that this was undertaken such that it did not negatively
affect dver, wetiand or sensitivefimportant terrestrial
habitats. )

b} The CEMPr specifies practical measures that wili be
employed during eonstruction to preveni the passage of
construstion-assoclated contaminants {e.g9. cement,
sediment, spoil, fuel, Jitter) into the channel durng
construction, '

c) Oid pipes, rubble, sediment and other waste must be
removed and areas that are disturbed during: canstruction
shivuld be rehabifitatstd by regrading, shaping and-planting
as recommended by a river ecologist; and, '

@) Censtruction should take place during the Jow flow period
as far-as posslble.

6. Mitigation against impacts resulting from the alteration |n

b

—

a

d

—

-

——

Prepared by
ProfectNe. 12286
Descrlption  EMPrMME for Lhe Sir Lowry's Pass River Floed Aleviation {pprade
Revision No, 1.3 )
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Mitigation Measures

a)

b)

¢}

c)

d)

existing pedestrian bridge height or widih:-

The' CEMPr specifies praclicel measures that will be
empioyed during. construction 1o prevent the passage of
copstruction-assaciafed contaminants. {e.g. cement,
sediment, spoil, fuel, liter) into the channel during’
congtruetian,

Od pipes, rubble, sediment and other waste that doss: fail
info the channe! during construction should be removéd
with immediate effect and araas thatare disturbed should
be rehabilitated by regrading, shaping and planting as
considered necessary byaa river ecologist,

Consiruclmn should 1aKe place during the low flow period
as far as possible,

Mitigation against impacts resulfing from the raising of
headwalls: ]

The disturbance. zone during construction must e limited
to, 10m of bank length In the viclnity of the affectéd
structure, ) )
The CEMPr specifies practical measures that will be
employed: during consiruction tc prevent the passage of
-censtruction-assaciated  contaminants {eg. cement,

-sediment, spoil, fuel, liter} intc the channel during

constiuction,

Old pipes, rubble, sediment and other waste that does fall
into the channel during eonstruction should be removed
with immediate effect and areas that are disturbed should
be rehabilitated by regrading, 'shaping and planting as.
considerad necessary.by a river-ecologist,

Censtruction should fake place during the low fiow period
.asfar as possible. ]

River {ining mitigation: Construction activiies should take
place eutside ofthe.wet seasan, if possihle, when channe!
fiows are lowest, Measures t6 reduca runoff of sediment
from construction stockpile anid spoil areas-are included in'
the CEMPr for these activitles,

Rehabilitatiori should take place in the areas of the natural
channe! where shaping and other construction activities
took place. This should not comprise of grass, but suitable
indigencus vegetation ' as. defafled in the RCF for
Segment-2, Input should be obiained from the Ereshwater
Ecologist,

8.31.5 Segment s

Table.11: Segment 5 construction phase freshwater ecosystem mitigation measures.

‘Patentialdmpack:

Mitigation*Measure

Dite: Hovembar 2016 -

Release. of | 1. Excavation/ dredging of channéls .and iaying of
stormwater drainage | sediment Into Armotflex™ {or 'similar} shoild be carried out dunng dry
system  at  the | downstrean canal periods anly when there. is no flow or standing water in the
Fairview Golf chanpels, if posalble Alternatively, methods . should be
Coursé, to allow for :mp!emented fo prevent the release of sedlment-
the passage of flows downstream,
-anficipated {0 be 2. Excavated materfal should be disposed of resporsibly,
. Freparedby:

Project Mo, . 12265

Description  EMPRMMP for the &ir Lowry's Pass River Floog Alleviation Upgrado

Re\ristun Na. 13
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Potential impact .

Mitigation Measure:

generated in this part:
of the.catchment

3

suchthat it will not result in damage to wetlands,

guring .construetion. Implemientation of thase measures

watercoursas, of other sepsitive- ecu]ogtcal -areas,;

The above measures are included in a. CEMPr, which
addresses -all construction related actlvities, and outiines
prattical méasures to reduce impacts.te: sensmve systemis

must be overseen by a compatent ECO or similar.

8316 Segment6

Table 12: Segment § construction phase freshwater ecosystem mitigation measures.

Activity: Potential Impact::] Mitigation Measaure™

Raising  of  the | Contamination’ of { 1, The CEMPr specifies pracfical measures. thal should be
-existing culvert walls' | canal Wwater .and employed during construction to prevent the-passage of
on  the Diversion | bed of canal with constiuction-associated contaminants (e.g, sediment,
Capal upstréam of | sediments, spail, firel, Iltter) into the canal ~during raising-of the canal
the Flchsla Road | construction wall.

culvert by 1.25m to {waste andfor | 2, Rubble, sediment and other wasté that does fall into the
accommadate  the | cement:ladén canal during construction should be removed with-
anticipated 1100 {water . immediate effect;

year ~ flood”  of 3. Construction sheuld take place durling the low flow peried,

234m’fs. if possible, when lhere is relatively easy agcess to the:

canal flocr,

8.32 Biodiversity ! Biclogical Aspects

The Caontractar is referred to the conditions and mmgatlon measures of the Botanical Impact Assessment.
undertaken by Dr-David McDonald and Mr Paul Emms from Bergwind Botanical Butvays & Tours CC,
attached as Appendix G3 to the BA Report:

8321 Segmentt

Tabfe 13: Segment 1 construction phasa botanical/biological mitigation measures.

- Activity:

Potential Impact:

‘Mitigation Measur

Vegetation clearing

Loss of végetation
and ecological
processes. at
Segment 1 (Wild'
glive grove)

1.

‘Whare it is not feasible from an engineering perspective to
protect the wild clive grove, the loss of the habitat could
be mitigated through the- re—estahhshment of the species
within the Sir' Lowry’s Pass RCP (2013) and/or nearby to
the original habitat s. préseribed by the RCP.

8.32.2 Segment2

Table 14: Segment 2 construction phase botanical/biclogical mitigation measures,.

Potential. Impact

:Mitigation:Measire

~ channel
"Upgrade” ta create a
system  that  will

contain up to the

11100 year Retum
Interval (Rl flood,
-with the planned
approach comprising

 wellands
Short-tenm loss of

Creation of
seasonally
JInundated
flosdplain
depressional

Requirements of the RCP (2013) for the planhng of these
wetlands with locally indigenous: planis are included to
Improve. bmdwerslty, and their maintenance over ffme by alien
clfearing and replanting as:required, must be implemerited.

instream river

Mitigation measures are not recommended for this impact. It is

Freject o,
Ciescription
Rovision No.

12265
13

Date: Hovember 2016

argued that the creation of.a better guam hahitat in as short a
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- Activity =1, Potential Impact::| Mitigation Measure
pre-excavation of the- habitat’ time frame as possible should . ralher be the cbj
river channel,. and cansiruction phase mitigation,

establishment of { Sedimentation” of | Propased mitigafion:

stable’ channel | downstraam 1. The {desired) hydrological connection between the new
-slopes of 1230 by | aquatic channel in Segment 2 and the: natural river channel
the instalfation of four | ecosystems as a downstream (Segment 4) should, if practically possible,
weirs that will act as ; result of upstream ot be established untl landscaping of Segmerit 2 has

grade control ¢ disturbance and

_structures,

arusion.

resulted in a systemn that is deemed relatively stable and
unfikely to discharge large volumes of sediment into the
réhabilitated sections of the natural channe! downstream
of the Fullon Gate.

2. -Allowarite must be made for frequent removal of
sediment from the downstream reaches of the diversian
canal during the construction and establishmetit phasas
of this project. Jt should be noted that the more effort that
is put info raptd establishment of plant cover in the naw
channel,. the less likely sediment 15 to wash into
downstream reaches,

Disturbance. to
adjacent aquatic
ecosysiems of
high impottance

‘Wetiands jdentified in' this: study as -of conservation

Importance, and any natural wetlands outside .of the
excavaled channel, but within the direct vicinity of the praject:
areéa, should be treated. as no-go argas-during the course of
the construction phase, and fenced off with substantial

{orange safefy netting or preferably wire) temporary fencing

throughout the copstruction perdod, to ensure that neither
vehicles nor personnel access these areas, Note that such
fenging should be in place biéfore the sfart of any construction

n this segment,

Loss of vegetation

and  ecological

processes
{especially at the

CBA1b slte) along’

Sagment 2

1. Implement the RCP (2013) and Include the spec:es
recommended by Boucher since these would re:create, in
part the original habitat and associated F_.'COIOQICEJ
processes.

2, Planting must be camied out as sdon as possible after

construction, hut preterably in autumn to prevent drought-
siress and to capitalize on the peak growing season.

3. Prior t6 any construction that Imporiant gecphvtes must.

be removed, housed in a nursery arid translocated after
construction along the rehabilifated area in the RCP
{2013). . .

4. The popuiation of Omnithogelum thyrscidss between
waypeints 063 -(34° 8'778.54"S: 18°52'41.46" E) and 085
(34° 8'37.48"S; 18752'32.22"E) on the sastern side of the
river should be removed and. replanted if the habitat is
impacted, S

5. I the bulbs cannot be replanted in the same locality for
some reasoni then these {and any addilionz| geophytes
found subsequent to this survey) should be planted

 elsewhere in the RCP {2013} along Segment 2;

B. Any threalened species found subseguent to this survey |
should be similary transiocated. ]

7. The CBAs along Section 2 on the westem side of the river
must not be fragmented.

ProjectNo. 12265
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8.32.3 Segment§

Table15: Segment 6 construction phase botanicalfbiological mitigation measures.

Activity’

-1 Potentfal fmpact.-

-Mitigation. Measu.

Raising of existing
diversion.carial walls.

Loss of vegetation
and ecological
processes’ (CBA
1k site) along
Segment 6

Froposed mitigation:.
1.
2.

‘The CBA 1b sites must be rehablhtated i disturbed.
Rehabilitation: should  include” propagation ‘end fe-
‘introduction of local species such as those [isted in
Annexure B,

Planting must Be carried out as saon as possible after
construction, and preferably in autumn, to'prevent drought
stress and to capitalize on the-peak growing season.
Existing ecological links must be riaintained between
adjoining CBAs and ESAs.

If any imporiant remnant species are found subsequent to.
this report, thesé should be translocated and incorporated
in the RCP (2013} rehabilitation,

Appropriate plant species as described by Boucher
(Annexure B) must be propagated at least two years in
advance of implementaticn of the RCP (2013). Species
must be:locally sourced as far as practicaily possible.

8.324 Segment 1.to § (Overall impacts)

Tahle 16: Segments 1 to & (overall impacts) constmczmn phase botanlcalfb:ological ‘mitigation
measures,

Potential fmpact::F:

Mitigation: Measur:

Implementation  of
the proposed
activilies

Segments 1, 2 and B

‘Loss of vegetation

and  ecological
pIDCEssES

‘Segments 1, 2

and 8§ (Dverall
Impacts)

Proposed mitigation:
The following mitigation measures should he applied for
Segments 1, 2 and 6

1.

An. eaﬂy spring-survey has to be done to.identify and mark
individual bulhs that fall within the propased developmient
zone. Marked bulbs should be translacated out of the
construction area before construction commences and
planted at no-go -areas or used for revegetafion after
constnigion,

An  Envirohmental Conlrol -Officer (EGQ) must be
appointed to ensure that all mitigation measures arg
implemented during fHe construction and operational
phases of the prject.

It is imperative that all invasive alien plants are regularly
cleared since this is likely to be an ongeing problem
requiring regutar clearing, In-sfreani clearing of invasive
species must also be carried out,

Vegetation cover must be monttored along all rehabllitated
areas, with specific attenton to the RCP (2013)
Vegetation cover should be measured using subjectivaly
positivhed 4m x 4m vegetation plots whereby &pecies
cover abundance is measired, along wih fixed-point
photography; to compare covar change over iime.
Ménitaring shotld take place every 6 months for a period
of atleast two years,

Areas with poor vegetation cover or erosion must be
replanted or stabilized until an. acceptable level of

ProjectNo. 12265 ) ) )
Description  EMPrMMP far the SIf Lowry's Pass River Flood Allaviation Upgrade

Ravision Na. 1.3

Dato: Havember 2018
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vegetation cover is reachad.

6. All construction related activities shotld be restricted to
the development {ostptint and previously highly disturbed
or cleared areas, Vehicle movement over areas of natural
vegetation should be avoided,

7. No clearance-of vegetationis permitted jn the surfounding

arga.

- No. animals,. including mammats, birds, snakes and

_invertebrates may be harmed-orkilled.

8. .Advise neighbouring landowners ta keep afl animals away
fram the construction sife.

8.33 Socio-ecopomic Aspects

The Contractcr [s refarred to the ‘conditions and mitlgation measures of the Secial. Impact Assessment
undertaken by Mr Tony Barbour; 2016, &ftached as Appendix G4 to the BA Report:

Tabte 17: All segments,

construction phase socio-ecenamic mlt!gation measures,

Potential Impact

_Mitigation Measyre:

Creaation’ ‘of
employment
opporiunities
Income  during-

construction:phase

and
the

Recommended enhancement measures include:

in-ofder to enhance local employmént and husiness oppuHunities asscciated

with the tenstriction of Segments 1 to 5, the following enhancement measures

should be implemented:

1, Where reasonable and practical, the CcCT shaould appoint local contractors
and’ lmplement a.locals first' poficy as far as possible, especiaifly for'semi
and low-skilled Job categaries;

2, Where feasible; efionts. should be made to employ local contacters that are
compliart with Broad Based Black Economic Empowerment {EBBEE}
critena,

‘3, The recruitment selection process: should seek to promote gender equality

and the  employment of women wherever possible. The -patential for
ernploymg women is likely o be highest fr the. re-vegetation component of
the praject,

Potential  loss  of
structures. and jand
-due to estabilshment
of SLP River Corridar

Affected property owners shotld be compensated for loss of structires-and land_
Compensation: should be at'market related prices, |n line with relevant legislation
and. current policy,

Risk pased by
construction workers
safety and security of
households

It js not possible to effectively mitigate dgalnst opportunistic srime, such as thefts
and household robberies. Howevér, the patantial fisks can be reduced by:
Informing focal residents and local rate payers associations of the timing and

duration of the construction phase. This would enable households take
‘measures to improve securlty and be more vigilant during the construction

phase.

Patential poise, dust.] 1. Consiruction relatéd aclivities should be confined fo 8h00 and 17100 from

and saféty. impacts Mornidays to Salurdays o activities should be underiaken Sundays.

assoclated with { 2. Dust suppression measures, such as regular wethng of surfaces and access

construction  related reads should be implemented if possible;

activities 3. The movement of heavy vehicles associated with the construction phase
should be fimed to avoid weekends and holiday perfods;

4, Dust suppression measures must be implemented for heavy vehicles such
a5 wetting of giavel toads on a regular basis and ensuring that vehictes used
to move soil efc, arefitted with tarpaulins or covers; and

5. All vehicles must be road-worthy and drivers must be qualified and made
aware of the polentisl road safety Issues and need for strict spead fimits.

Prepared by: -
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A

Potential Impact

Mitigation Measure

Influx -of Workers to.
the Area; The
“temporary construction
team employed to
‘construct the proposed

faciliies Wil have an

impact on the:
sumounding

landowners and
residents as there wil
be an increase in
people and associated
increase- in movement

1 to.and from.the site;

1. The construction team- wilf only be present on site from Mondays to
‘Saturdays and during werking hours.

2. Siaff will not be allowed to freely move in and out of the. site afer working
hours,

Waste: A small

amount -of waste/ fitter

and’ building
rubblethazardous

material will  be-
generateéd during the.

construction ‘phase of
the SLP River
upgrade,

1. Solid waste {construction waste and builders.fubble) will be collected by the

appelnted contractor and disposed of at:the. registered Ifcensed mummpal
{andfill site in with proof of safe disposal as required.

2. The confractor shall ensure that the construction site, working and eating
areas are maintained in a clean, hygienic and ordely state,

3. Separate bins should be provided for various materials to faciitate recycling.
The:bins should have finer bags for easy control and safe disposal of waste.

4. Sufficient quantities of suitable hydrocarbon absorption ot remediafion
materials must be present on site at ali imes..

ProjectNo. 12285
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The post-construction phase relates o the activities that océur ence construction is completed, It is. important
that a meeting be held on. stte between the Developer (CoCT), the CoCT's Environmental Branch, the CE, the
ECO and the Contractor-to. approve all the remediation measures and to-epsure that sections of the site have
been retumned to ks natural state as relevant, and other areas vegetated as perftie RCP, as relevant, io a
condilion'that [s appraved by the ECO. '

The post:construction phase will come to- an end once all the miligation measures befow. have been

94

successfully implemanted,

Construction Site

Alf structures camprising: the: construction site are to'be removed from the site and the area restored to
its ariginal cendition,

The aréa should kie inspeeted for spills such as from vehicles, & any are found the Cantracter needs to
dispesed thereof acdordingly and rehablitated as necessary. -

Land Rehabhilitation

Any damage caused by vehicles 1o the site {including temporary roatis) must he rehabilitated upon’
completion of construction activities. C

All unwanted soft froin the construction phase is to be reméaved from the site.

The site is to be free of litar and surfaces are to be checked for wasle products,

Matefials and Infrastructure

All remaining building materiafs and equlpmént shall be.removed from the-site by the Contractor once

construction Is complete,

ProjectNo, 12265 o
Description  EMPrMMP far the-Sir Lowry's Pass River Flood Alleviation Upgrade
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.The--ape_rat_ional phase relates to: activities post construction. The City of Cape Town wil be responsible to
implement and maintaiit-the following measures and requirements identified during the Basic Assessment
process.

Thé tables bélow include the Method Statements as are relevant to this MMP.
0.1 Updating and Revisions of the OEMPr/MM®

This Cperalional Phiase Environmental Marniagement Programme (OEMPr), also referred 1o as a Maintenance
Management Plan {MMP), was compiled prior ta finalisation of the detailed design for the proposed river re:
alignment, reeonfiguration and structural “upgrading”. As such, it is important that if the works are-authorised,
the OEMP/MMP should be raviewed and If necessary revised on completion éf actial implementation of the
works. This would” allow for design -of other changes that have oceurred during implementation fo be
incarporated inte the programme, as weil as any additional Broblems or potential mahagement challenges not
included in Ihe programme ta bé added, and measures that In praglice appear irrelevant or inadequate fo be
revised accordingly, so that the OEMPH/MMP that is Implemented Is a practical but thorough dociiment that
adequately addresses management of the Sir Lowry's Pass River in its-affected teaches, with a view (o
meeting long-term management objectives as specified in the River Corridor Plan (Nell st af, 2012).

The information below was sourced from the Freshwater Ecosystems Maintenance Managemenit Plan
prepared by Dr Liz. Day, Freshwater Consuiting Services, 2016, attached as Annéxure D-to thiz document.
Operational phase mitigation measures-from the Freshwater Ecosystems Specialist Report by Dr Liz Day,
Frashwater Consulting Services, 2016, which are not caverad by the MMP, are also included below, ’

The OEMPHMMP below are-structured to include:

» General acfivitles applicable to all segments of the dver in the study area; _

+ Maintenance management activities specific to particular river reaches or segments, or similar groups
of segments — note that Segment 3 management activities. have however been separated jnto those.
pertaining to the canal and the diversion structures; and

« Segment 2 operational phase mitigation measures (which are not.already included in the maintenarice
managerment activities ‘above).”

10.2 General Activities Applicable to.all Segments
10.2:1 Water Quality Improvement

Crifical to meeling the required mariagement objectives for the Sir Lawry's Pass River in the. present study
area is the requirement, specified in bolh the River Corridor Plan and the specialist Aqualic Ecosystems:
Report for the rivér recanfiguration (Bay, 2016), to address. existing water quality and litter-issues that have-
thelr source in the river reaches upstream of the study area — specifically in the informal setflements and other
poorly serviced areas in and immediately abuiting Sir Lowry's Pass River Village. While the:installation of
adequate servicing in these areas Is cléarly both necessary and.the most desirasle outcorie fromm both human
and. ecosystem needs perspectives, the requirement to address water quafity itself in the. receiving
_downstream river reaches could be at least in part be addressed, in the shortterm, through interventions such
as the [nstallation of stormwater diversions to seiwers, litter traps. and improved management -of sewers to
reduce the-effects of blockage and overflows,

The above interventions should be implemented as a matter of urgency.
Waler ‘qualily monitoring at the upstream end of Ségmérnit 1 should inform the degree to which this:

requirement has been met. in order for the river to meet its Desired Condition of PES Category C upstream
Prepared hy: ;
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of the T2 with regard to water quality, it would at least need to meet the water quality criteria for Category
for the variables outlined in-the table below. )

Table 18: Threshold values for variables included in the City of Cape Town's E-Wal for non-saling.
river systems. (aftér Day et al, 2012}, [For all variables éxcept pH and DO, listed values represant
the upper threshald for sach PES Category. For DO, valles shown represent the lower threshold
Tor each PES Category; for pH; the value must fie between the pH-min and pH max values for each
PES categary threshold range.}

FOTP

M I
‘Suspended Soli

ds

nductivity, TiN: Totel inorgank Nitrogen;

In addition to.méeting or improving upon the Categary C. criteria outiined i the table above, faecal coli fimits
should also coriform with minimum acceptable levels for safe: partial contact recreation, as shown in the table

below (after Day of a/, 2012),

-Table 49: Water quality gradés and corresponding thresheld cohcentrations for faecal coliforms
(inctuding E, colf} for rivers in the City of Cape Town .- tahle after Day.et al. {2012},
rade; ourit: i

i e TR S
E af 1 wetnl s Usbally expressed as 5 of cotany-ferming unils (CFU} par 100 ml, whichs a
measyra of the number of vizbla celis in & particular sampla, wherd & colony represents an oggragate of calls darivaid from a
‘single progenitor cefl ’ -

10.2.2 Alien Plant Clearing

Ongoing removal of allen plants is required throughot the river reaches, The species befisved to be of key
concern at the time of comgliation of this CEMP/MMP, as-identified in the befanical appendix Yo Nelt et af
{2013): )

»  Apacia saligna;

»  Acacia cyclops;!

= Abacfa mearnsi;

«  Arundo donax {Sparish reed);

»  Commefina benghalensis {(wandering Jew),
- Echium plantagineurn (Pafterson’s curse);
«  Eucalyplus camaldufensis;

+  Ipamaea.spp. (Moming glory;

«  Tropaolum sp:(nasturtiums);

+  Rorippa nasturtivm aquaticum {watercress);
»  Sesbanid punicea {sesbania);

+ _ Xanthiug: strurharium; and

Freparad by:
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Pennisetum clandestinum (kikuyu grass).

In addition to the.above, t is likely that over time other problem species will also invade the river channel and-
its. buffers, particularly where these have'been disturbed for rivel works, or after large flood or fire disturbance.

The above

-species must be' maintained oufside of the river coridor (Including upper and lawer flosdplains}

and #ts buffer in all segments.. Given that construction phases wif entail complete stripping of the existing

riverine topsoil material in many areas, thi
alien contrél management measures.

5. measure is considered feasible: The table below- outlines general

Table 20; Operational phase alien plant ntanagement measures for-all river segments,

: Details:

ompliaty
& Monitoring:

Alian

clearing

plant

1. Hentify problem or potential

prablem species in the: fiver
or its buffer areas.

Apnual  inspection
of river ségments.

‘Sufficlent

hotanical
expertise o
identify. potential
problem specles,

X Identify appropriate control f

Update annually i

remeval measures based on | necessary. clearing

eurrent best practice that specialists as
‘takes -cognisance of the required wilhy
praximily of . aquatlc regards to alien
ecosystems. clearing methods,

Consillt with alien

3. Remove and prevent the
ongoing establishment of

alien plants: as listed above
in. the river channels and
thelr butfer areas - cleared
plant materidl to ba removed
from the river channel,
floodplains and buffer areas.
Manual labour’ with “harid
held too!s only,

Alieri clearing to be
carried olt &t least
annually in each
river -segment -
praferably h
quarterly.

Supervised alien
clearing.

in developments abulling the.

planting of indigenous plants

river channel,

. identify and remove other | Annual Inspections | As per (1) {above)
-alflen plant species thal { and Inclusion’ of '
ogeur over time in the river | new  ‘specles  of
channel and. biffer areas, | concern in clearing
particularly those listed In [ activities as
NEMBA invasive alien plant | required,
species lists. ’
. Reduce the rigk. of futyre | Input into | Erviranmental’
invaslon by encowraging | developrment officials
{ideally by stipulating) the | applications and

Jandscaping plan.

Records  of

alien
clearing,
aperafions
to be kept
by the City
af Cape
Town and
made
available
upon-
request.
S-yearly
independent
inspection f
audit fo.
identify
problem-
areas and
species.

1b3 Maiatenance management activities spedific to sach river segment

10.3.17 Segmentd

The management agtivities outlined for Segment 1 focus on thosé activities reguired for the maintenance of
the niver channei and banks in a PES Category C, as well as for the maintenance of the. required levels of

‘Prepared by
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Pt .,

function of their-ecological setback areds, comprising 20m wide stris on elther. side of the river channei,
measured from top of bank.

10.3.1.1 Maintenance Management Activities in the R_."ver Channel

The table below oullines management activities for the river channe! and banks.

‘Table:21: Segment { maintenance management measures for the river channei and banks,

1. Details

Water guality
managsment

Implement - measures -as per

Section 10.1.

Ensure = that stormwater

oullets ara irgated with

required WSUDS measures

{see Day 2016j,

3. Monitor water quality in each
segment  to identify
segments in which point
sowrce or other pollution
results in a deterioraticn in
water qualityfrom jts desired

PES class (see Table 18).

2

As  per Sectian
10.1.

Design phase and
angaing

Monthfy monitoring.
of listed water
quality vatiables at
end of each
segment’

“As per Section

1.4,

Engineer  andfor
envirenmental
official

Water  qguality
monitofing
technician  and
analytical
taboratory

As per Sectien
104.

Alien  plant | Implement measures as.per. Section 10.2.2.
managesrient
Removal of | 1, Where rubble or other waste | As'raguired Maintenance teamn | 5 year audit
dumped is dumped in.or -along the ’
waste rver coridor. and its: buffer,
this may be removed using
machinery, and disposed of
outside of all 11100 year
‘flocdplains and aveiding any
welland or other sensitive
ecological areas, )
Sediment 1. ldentification of the néed for | Annual inspaction | Engineer  andfor -G-yearly.
dand  dabris clearing of sediment andior | in  late  spring | CoCT Independent
clearing -debris dumped or washad | (October) to identify | Environmental inspectian 7
into the channel blocked " { Offigial audit to.
) ' culvertsibridges or identify
large ] problem areas
accumulations  of - PES
sediment or other assessment to
solid  waste  in determine
¢hannsi status in this
2, Clearing of sédiment rom [ Unless  motivated | River -segmenit
the channef with regard  to | maintenance
a. May be undertaken with ! unusual levels of | team, -undar

machinery or manual
labour - provided
tehabilltafion carried out;

b. Excavation to ensure that
deepening of the channe!

does. not -oceur — bridge .

levels to be used as

disturbance  {e.g.
large floods, fires,
upstieam

disturbance) such
measures  should
not be caried out

more  frequerntly

supervision of the
CoCT
Environmental

Official and- with.
input as required:

from  freshwater
ecologist

ProjectNo. 12265, o .
Descripllon EMPH/MMP for the Sir Lowry's Pass River Floog Allevigtion Upgrade
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3.

ga_ﬁge:

. Areas of sediment ramoval
to be minimised -
wholesalé. excavation of
the river channel not
accommodated  in this
activity; )

. Sediment and  other

dredged materia} to be
removed within 48 hours -of
excayvalion and disposed of
olifside of the buffer area,
the 1:100 year fioodplain
and avoiding any welland
of other sensitive
ecological areas;

. Excavation to be followed
by rehablitation  of
disturbed areas, allowing
for:

i. ‘Reshaping of banks to

1i4;
Planting of appropriate
logaliy indigenous vegetation
on destabllised banks as
required,

' "t 2n :t'u'vp's'(ear'!'y' '

grades no steeper than

Sediment removal

to be in late
summer
{January/February)

gnly, - followed -by
rehabilitation

Litter cleating } 1. Lifter to be rémoved on a | Monthly remaval | River Annual
regular ‘basis from the river | using manual | maintenance | inspection by
“channel to prevent.local and | labour team, under | municipal
downstream visual supervision of the | Environmental
degradation -as well as CeCT  ~ | QOfficerr
prevent . blacking of Environmental To be
culverts/bridges  and  flow Official considered in
pathways, -5 veary audit..
Eroston 1. Channél to be inspected | Annual inspection | Engineer  andfor |5 yearly audit
repalr  and ahnually for signs.of bank or { at end of wet | environmental ’ ‘
control ‘bed erosian; season  (October) | officlal
) -as well as on ad )
hoebasis,
2. deally, eardy intervention ! As-required Construction  to
should limit maintenance i engineering and
requirements = ecologival
2, !dentify and remove riéw specificatioris . -
obstructions _causing under supervision
erosion —manusl idbour; of the CoCT
b Reshape localised bank: Envitonmental
collapse and replant with Oficial and " with
indigenaus bank input as required
stabilising species;. from freshwater
3. Whefe erosion s more | As required ~ Bl | ecologist
significant, and struciural | potentially subject
interventians are considered | to Basic
. - Prepared by;
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necessary, these may only | Assessment andfor
be utilised with support of an | general

aguatic  ecologist, faking | authorizatioh
cognisance of thie need o | through DWS s
limit areas of channel or bed | structural

linlng and 16 favaur the use | intervertions.

of saf  engineering  or | considered,
enginearng that allows for
the establishment of plants
(e.9. gabions wih adapted
planting fedges).

10.3.1.2  Management and Maintenance Activilies in the River Buffer

Uses of the buffer areas:

'Th_e buffar area may be utilised for the following aclivities:

Provision of play areas (on.open grassed spaces);

Space for walking, riding, running aleng the riverine corridor;

Space for the- pravision -of aesthetically landscaped sreas that can be designed to double up 35 siorm
water ameliorafion devices; ) ) . )

Areds that have high ecological value as temestrial, indigenous landscapes, that confribute to the
ecological value of the riverine corrdor, while atthe same time affording local residents with ptlvacy and a
low-maintenance amenity; ' ' . _

Ateas for the management of stormi water, by integrating WSUDS approaches (swalés, shallow detention
ponds; filtration areas; seasonal watlands, “bubble Ups") into the broad riverine landscape:

“The following-activitles are NOT considered suitabie for btiffer areas:

The use of hardened surfaces — dther than a narrow path-along ifs upland edge. (<1,5m in width),
constrticted 'of porous material fo facilitate infiltration, to permit maintenance and palicing; '
Alien vegetation - the buffer areas must be planted and maintained with [ocally Indigenous vegstalion;
Uncantrolled horse crossings — If required, these should be designed sich that they de not result in
erosion knick-points'in the river bed or banks, do not atfect buffer function and de not interfere with the'
flow regime..

10.3.2 Segment 2

The:sections of the river corddor addressed balow aré as described ih Day (2016), and comptise;

The lower flendplain, comprisig an excavated irapezoldal channel, 38.5m at base, with he'_ig_ht 1.4m,
side slopes-of 1:2.5 and thus 44 m in total width, which would laryely contain the 1in 7 year fetum period

flood;

A fow flow channel, set within the lower. ficodplain — the low fiow channel is infendett to meander fréely

‘within the fower floodplain, atthough its Inifial alignment wolld be as per the naturally “preferred” channel

configuration delermined by Basson (2012); ) .

The Upper floodplains, on eithet: side of the jawer flopdplain, which wouyld be grotected by riprap berms
of side slope 1:2,5, and which would contain the 1 in 100 year return peiigd ficod fine. "'With the lower
floodplain, the total channel width is.some 85y _ _ B o

The Ecelogical and Manzgemeént sethack zone or buffer. area, comprising an additionat 10m width on
either side of the upper floadplain, resuiting in a folal anticipated corridor width of 105m;

ProjectNe. 12265 ) . .
Qescription EMPAMME for the Sir Lowry's Pass River Flood Allevistion Upgrade
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+ .An [optionai} multi-purpose sethack zone, up lo 15m'in width, extending outwards trom the Ecological
_and Management setback.zone or buffer.area to the- development edge

10.3:2,1 Generat Maintenance and-Management A_ct;-w!:es

The activities outlined in the tale below are likely to be applicable at varymg frequenmes to most areas of the

river Sorndor in

Segment 2.

Table 22! Segment 2 mainfenanca_management measures for the river channel and banks in.

establish and becore Invasive in

after the end of the

training of the

1. Implement measures a5 per { As par Section [ As per Section } As per Section
Section 10.1. 1041, 10:1, 10:1,
2, Ensure that stormwater ouliets ; Design phase and | Engineer
are trealed with required | ongoing andfor the
WESUDSE measures {see Bay, o CoCT
Water quality 2018}, g?g:::? ental.
management 3. Menitor water quality in each { Monthly manitoring | Water quaiity
segmment. to identify segments | of  listesd  water | monitoring
in which point source or ather 1 quality variables at | technician and
pollution  results  in  ajend  of each | analytical
deterloration in water quality.} segmeant. {aboratpry,
from its desired tlasg (see
Table 18).
Alien plant ¢ Implernent measures as per Section 10.2.2
| _maznagenient ' .
o Depending {iargely} on soil and | Cutting of Typha | River S-ydarly
-water  salinity levels, Typha | capensis reeds | maintenance. | independent
capensis and for Phragmiles | shouldtake placein | team  under | inspaction i
gustralis  are ‘highly likely to | late sumimer only ~ | supervisioni /| audit

the river channel. Ttie following | bird breeding | CoCT )
management  measurss are | season and befors | Environmental
recemmended = seeds set In late | Officlal,
1. Typha capensis should be cut | summer {usuafly
Management’ back ‘ori a two yearly basis, & February).
of invasive reduce the lkellhood of setting | Freguency of
Indigenous or {(nulsance) seeds and o | cutfing should be at
cosmopeiitart prevant senascence. -~ cutting least two-yearly as
spacies should be carred out using | seeds set
bush-cutters or other handheld ! approximately
fools and all’ piant material | every two year.-
should be- removed from the | Rotation of clearing
niver corridor; o of different sections
2. Phragmites agusiralls is not | of this®  river
tonsiderad'a pest species and | sagment may be
-should he allowed fo establish | made oq this basls,
in the event that cundltrcns
supportits growth,
Management { The river corndor represents a
of ather large area of open space, the long
‘Prepared by
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planted areas

term management of which- must
epsure that it retains hydrological,
ecological and aesthetic funclion.
The following measures. apply -io
its iong-term mahagement, over
and above those pertdining to

indigenous. and  alien

contfols {see previgus); '

1. The low. flow channél and
lower floodpiain, as well as the

plant

side slopes & the [ower

floodplain, leading o the

upper floodplain;.

+ Pericdic  culting  of
senescen! material and
s ‘replanting;  with
‘species as listed in
Annexure B;

= No mowing of -these

aréas;

» Removal of grasses ih_a_t
threaten to  dominate
systems.

2, The upper fioadglain:
» 'Grassed areas of the
upper floodplain may

At teast four-yearly,
in late: summer
(February/ March)

As required

As required

Maintenance -
feam at
request of the
CoCT
Envirenmental
Officlal.

be  mown  using
tractors, [Ewnmowers
or other mechanised
approaches., .

1. Identify areas where rubble /| Annual inspection | Engineer S-yearly
other’ waste” has  been|in ~ late  spring:| andfor the | independent:
dumped, and remove -~ | {October) to identity | CoCT inspection !
machinery may access the | problem ‘areas;. | Environméntal | audit
muitipurpese  and  ecological | river segment must | Official.
seétback zones for rubble { be  walked by
reémaval; removal of such | officials. during
material from the fisodplains, { inspections. :

Remaval of thelr embankments -and the '
dumped low-flow channal itself must.be
waste and carmied out using  mianual
other debris labour equipped with hand
“held todls f equipment. _

2: Note that the areas -most
vulnerable {o dumping will be
the setback or buffer dreas,
and required installations such
as bollards {d prevent vehicde
access for dumping purposss
should be maintained.

Litter removal 1. Removal of wind- and water- | At least monthly Maintenance | Annual
T : borne.Iitter accumulated in the i removal using | team;  4ndeér | inspection  by:
Prepared by:
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low flow channel, the
flocdplaln :areas or fhe buffer /
ecological management or
multi-plirpose sétback.Zones,

mantial labour,

Official.

the CoCT
Environmantal

municipal
Environmental
Officer;

To’ be

Sediment
removal

corrider in this segment. The
following sequence: of activities
shoutd be foliowed; '

1.

idertificalion of the need for
clearing of sediment and other
debris {s.g. branches, iree.
trunks) washad ar blown into
the fiver corfidor —. note that.
this measure Is not intended to
allow for mi¢ro-management :of
the river chanriel through
removal of all debris - small
debris {twigs, leaves, branches)
can play a useful role in
increasing  instream  habitat
quality .and diversity, and as
such should ‘be removed only
when they are of a size fikely to
create debrs dams or other
ercsion-inducing blockages;
Determination of the  need fer
this * interventon sholid be
based on both thé effect on
flood capacity (over tima the
channel will st up with
distance upstream from the
weir  stuciures) and  the
prapensity far- alien vegetation
ie establish on  newly
sedimenfed areas’ in wetted
channels — establishment of
fixed. point measuring poles
that indicater design ievels
wouid ‘be required, to guide
maintenance cperatlons.

Clearing of sediment from any
areas: other than the setback
areas:

areas where
sediment has’
accumulated to
problématic levels | Engineer
andfor

Urless molivated | CoCT

the

with regard o Environmental

unusual levels of | Official.
disturbance  {e.g.
large - fioods, fires,

upstream .
disturbance} such
measures  should

not be carried out
more: fregUently
than twio yeariy.
Sediment rémoval
to be in late
summar )
{January/February)
only, in - dry
contitions, followed
by rehabilitation

River

maintenance
team,  under

Project e, 12265
Description
Revision No. 1.3

Date: Hovamber 2016

a. Must be undertaken with supérvision of
manuzl labour, using hand. tha CoCT
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2, Remaoval of Htter from litter consideied in 5
tfraps and -culverts on the. yearly atidit.
adjacent davelopments, o )
prevent its massage info tha
river corridor,

There will be requirements over t Annual inspection ‘Syearly

time for the removal of sediment {im lat¢  spring indepandent

from areas of the. overall fiver | {Qctober) to identify inspection !

audit fo identify

problem areas -
audit to be
compared
against
management
objectives  far
this segment as
per Day (2016)
and Nell et af,
2013}
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held tools;
b. Must be carried out with a
view to rétaining the
heterogeneity that s
required te simulate natural
gondiions - thus the rough

surface comprising
depressions  and  low
mounds that Wwas-

developed -during  the
‘construction phase should
be  emulated  during
maintenance activities;

¢. Areas of sediment removal
to be minimised -
wholesale excavation of
any of the sections of the
river  corfider i thig

‘segment s hot
accommodated in  this
.activity;

d. Sediment and  other
dredged malerial fo be
removed within 48 Hours of

excavation and disposed of’

outside of the buffer areas,
the ;100 year floadplatn
and avoiding any welland
or other  sensitive
ecological areas; _

e. Excavation to be followed
by rebabilitation  of

disturbed areas, te design.

specifications  (see  Day,
2018)% '

f. Planting of appiopriate

locally indigenous
vegetafion on destabilised
banks and surfaces as
required.

-3, Clearing of seédiment from the

satback  zreas  including
stormwater  ponds and
sediment traps -may be carfied
out with machinery, provided
that rehabllitation of cleared
areas 'to design specifications

‘ocours ~ e.d. depressional

wellands created in these
areas are re-esiablished and
planted. as per thel original

design.

Environmental
Officiat and

Note that as @ principle: jt would

with input -as
required  from
freshwaler
ecologfst

ProjectMo. 12255

Description  EMPr/MMP for the Sir Lowry'a Pass River Flood Allgviation Upgrade

Ravision Ne. 1.3
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be preferable for small volumes of

sediment to be_cleared from the

corridor. (mainly the low flow
channel and lower floodplain) .o

a more frequént basis than for

majntenance to take plage only
onee critical loss of capacity has
accurted, and then  entailing
largescale disturbance of
extensive areas

Maintenance
of flood
capacity and
structural
Integrity

.« Sediment to be removed as
per previous aclivity {above),
1o, maintain flood capacity in
the river Corridor; '

»  No trées should.be planted or
allowed fo -establish in the
lowffow channel, upper or
lower floodplain or "on the
berms,; )

Vegetalion pianted In the river

should. not exceed 0:8Bm i

height on the  upper
‘floodplains and berms and
should not-exceed 1.0m in the
lowflow chanriel, or the lower
floodplain-and its banks;

= Ogee weir hucket. structures
to be checked on-at |east an
annual  basis  and  any
sediment or otherdebfis {e.g.
‘waste, [tter, -plants, logs}
accumulating 1 these
struciures to be removed
using manual labeur,

As per previous

- Annual inspection

Annugl inspection

Annual ihspection-

Engineer
andfor the
CoCT
Enviranmentai
‘Official

S-yearly
independent
inspection i
audit to identity
problem areas

interventions post floodior atherlarge-scale disturbance

Pre.construction sediment movement mddels conducted by Basson (2012) showed that, “during flocds
probably in‘excess of +:5 year events, significant levels of erosion betiween the drop weir structures, and
specificaliy along the lowfiow channel-and the upper bank of the ldwer fiootpiain, would be expected, During
larger fioods, erosicn of the upper floodptain, potentially exposing its tprap side sippes, might. also occur.
Such outcomes are addressed in the following management stipulations.

Projectile, 12265 L .
Description  EMPrMME for the Sir Lowny's Pass River Flood Allevialion Upgrade

RevisionNo., 1.3

Date: Hovembaf 2018
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‘Ré- 1. An indigenous plant_ nursery | Ongoing Indigenous 5 yearly audit,
establishment with hardy plants suitable for plant _ measured
of 2 Fiver establishrment _!n_erq_ded areas culti\fai:ol:l. and _agalnst _
comider that should be established and propagation’ management
ests its maintained, se that plants-are chigctives I
meets, ‘ available on a long term Basis Day {2046)
m:gaaeizg‘er_‘- for planting in the rivering
ih’cljudin;i?s corridor. All plants” in the o ‘ )
desired niirsery shoutd be propagated | Annual  inspaction. Engineer
Ecological from local Helderberg basin{at end of wet andfor the
State {5ir Lowry's Pass River or | season {October) | CoCT _
- .ourens River) or Eerste | as wellas op an ad | Enviranmental
Prepared by
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Experti

River catchment materal
Propagation will require at
least a 12-month ledd-in tme
for seed  collecting,

‘germiination and roofing of

clttings i the appropriate

‘seasons, and growing In

preparation for planting cut in
the field in autump; -

_ ldentification of " needs for

engineering aridfor

landscaping Interventions fo

address eroston:

« Eroded pathways I
walkways ‘through  the
riverina corridor should be
reinstated " to  design
specifications, unless an
improved design is
dvailable  that  meets
ecological,  -hydrological
and hydraulic requirements
to the same degree or
better: i
o Broken of  fgiled

structures should be
remeved;

o Hepairs. should be
undertaken with manual
labour, =

o, Distarbed areas around

" the pathways =~ of
boardwalks should be
reinstated, again using
manua! labour, to fill in
or shape.erosion areas
and remove debris;

o Repajred structures
shoutd follow previous
alignments unless

motivation  to-  the
contrary is approved by
the engineer and CaCT.
Envirohmental Officia;
= Erosion of the lowflow
charne] following mingr
flogd ‘avents In the systemn
should be actively
managed: .
o Channel incision should
be addressed through
the installation of minor
gaﬁl‘;ion weirs, set into

hpc basis following
storms fikely fo be
in excess of 1: §
year events

Offizial,

Construction
{0 ‘engingering
and .ecological
spacifications -
under
supervision of

the CoCT
.Environmental
Officlal and

with: input as
required  from
freshwater
ecologist

ProjectNo, 12266

Description’ EMPriMME for the Sir Lowry's Pass River Flaod Alleviation Upgrade

Revislon Mo, 1.3
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the banks “of the low

flow channel;
o Bank erosion should be
left largely

unaddressed, as parl of

the deslgn allows for the.

meandering of the low
flow channel across the
lower flendplain, — in the
event that erosion of the:
outer sfopes of the
lawer fiaodplaln up to

the upper fioodplain are .

threatensd,
considerafion should be
given to addressing
erosion  with  manuai
teshaping  {(flattening)
and planting of the
channel banks and
 beds'in affected areas;

« Ercsion of * the lowdlow

channel.  and [ower

floodplait following major

flonds (it excess of the 1:5

year event) must be

addressed with
landscaping and planting
sufficient to re-establish the
vegetated design templale,
noting that "the. better the
plant cover, the less
frequent the need for such

Interventions:

Exposed ribrép on  the

upper and lowear

ficodplzins following major
floods' must be re-covered
with  -soils  {potentially
soyrced in  part from
sediment removal activitias
elsewhers i the system)
and the desfabilized areas-
planted with lpcally
indigenous vegetation

Hkely to provide stability In

flood conditions, noling

that:

o Ne trees should be
planted or allowed ta
establish in the Jovflow
chanfigl, upper or lower
floodplain_ar on  the,

As reguired -~ but
potentially subject

fo Basic
Assessmant andfor
general
adthorization
through DWS if
new structural
interventions
cansidered

Description,
RevizianNo. 1.3

Date; Novembef 2016

&6

EMPFAMME for the Sir Lawry's Pass River Flood Allevistlon Upgrade

497

" Preparad-hy;



WDAVIDS4
Rectangle


o Vegetation planted in
the river should  not
exceed 0.8m .in height
on the upper floadplains
and berms -and should
not exteed 1.0m in thé
lowflow channgl, or the
lower flocdplain and ils
hanks;

+ Where 1arge flaod evenls
resultin signlficant damage
ta the system, the use of
machinery to move soil and
shape the riverine and
floodplain areds may be
considered, subject to
approval / supervision from
the CoCT Environmental
Official,

160.3.2.2 Restrclions on Aclivities In Different Zones of the River Corridor

Activities.in the Ecological and Managemen{ seiback zones or buffer areas:

These areas represént the minimum setback, and can be used for the following purposes only:

5m width sbutting the edge of the berm / upper fioodplain bank.fo be planted with {ocally. indigenous

~vegetalion to create a terrestrial / flood fime ecological corridor;

Remaining 5m may be grassed with water-wise hardy indigenous grasses;

‘Satback area intended 1o provide management-accéss to the river corridor — e.¢. for sediment, littér and

plant clearing-actvities;

1m wide path permitted to allow wa!klng along the corridor;

No vehicular access te the river fioodplaing to be permitted {use of bollards mcluded in authorised desfgn)
other than for-required mowing.of upper ﬂoodplams {see abpve).

Activities in the muitispurpose setback zones:

“These areas may be utlisad for the folowing actvitles:

Pravision of play areas {note that play-surfaces may ot be |ined Ihardened or sub;ecl te channel:zed
drainaga into the rivérina corridor); = ) )

Space for walking, Tiding, running along the riverine corridor; in a safe environment where there is
stirveillance from adfacent communities, as opposed to down In the main river channal;

Space for the provislon of aesthetically landscaped areas that can be desfgned fo. double up as storm
water amehorahun devices; ) )

Afeas that have high ecoldgical value as lerestial, Indigencus landssapes, that contribute to the
ecological value of the riverine carridor, while at the same time aflording iocal residents with prlvacy anda
low-maintenance amenlty;

Areas where developers can meet their obligations In terms. of storm water management, by integrating:
WSUDS approaches {swalés, shallow detention ponds; filtratlon aréas; seasonal wetlands, “bubkle ups™}
into the bread riverine landscape;

Areas where developers can meat part of thajr. obligations with regard 1o the provision of open space-

ProjactMNo. 12265

Frepared by
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areas - such areas will have enhanced opportunities within the averal| riverine corridor,
The following activities are NOT considered suitable for buffer areas:

+ The use of hardened surfaces —~ other than.a narrow path along its upland edge {<1.5m Jn wigth),
constructéd of porous material 1o facilitate infltration, to permit malntenance and policing;

+  Alien.vegelation - the buffer areas must be planted and maintained with:{ocally indigenous vegeatation =
(indigenous) grassed areas aré pemitted;

« Fencesthat exfend.intc the buffer area,

Activities in the upper and lower fioodplains and the lowflow channel area;

Cantrolled access to the river fioodplains and low flow channie! Sholld be éncouraged, ta ensure‘that these
areas are valued by local communities as important pads of their Incal space. Howaver, the follawing
restrictions to access apply:.

« Acces$ should be-for passive-recrealion. only — walking, bird watching, cyeling — but not for play parks;
fishing, grazing of animals, cultivation or coliectlan of plants; ) ) S

- Livestock grazing in the river channel andfor its buffer areas should nol be permitted and active
management against this impact must take place before néw precedents are set;

+ ‘Access should be along demarcated pathways, iaid out In consultation with the hydraifiés 7 sediment
specialist and aTiver ecologistto ensure no unintentional éffects on flow-or habitat gality;

= Dormiestic animals {f.e. dogs) should be allowed into the rivér.corridor only i on.a leash;

= IFaccess.is permitted by a pariicular development abutting the river, then provisian must alsc be made for
the collection of litter and-other material from the pathways; a ' '

+ Access routes should incude *awareness” sign hoarding, highlighting the. ecological and otheraspeits of-
the river corridor to add to & culture of best praciice in local communities; o

+ Unless sanctioned as part ‘of flood malritenance activiies or mowihg of the upper floodplain dnly, (see

specifications in this regard), ho vehicles should be permitted inlo these areas,

10.3.3 Sgment 3 and 6 Activities (the Ariificial Canal)

The management activities outlined for these Segments {table.balow) fosus simply on-addressing flood
capacity, hydraidle functicn and aesthetic Issues such as fitler. The system is arlificial and the natural river
channel (Segmant 4) s ‘considered-an esological priority. )

Sédiment 1. ldentification of the need for

icafiol g ne Annuat  inspection-| En . S-yearly
and  debiis clearing of sediment andfor { In  late  spring | andfor the i independent.
clearing debris- dumped or' washed | (October) to idenlify | CoCT inspection ¥ audit
into:the canal. blocked culverts or { Environmental |0 . identify
large. Ofiicial " | problem areas

-aceumulations  of
sediment or other
solid  waste  in

‘ganal,
2, Clearing of sedimen! from | Sediment remaval | River
the canal; in  low flow | maintenance
a. May be undertaken with | conditions onily. team
machinery. .or- manual.
labour;

b. Sediment and _ other

Preparac by:.
ProjectHp. 12268 . . . )
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dredged materiaf to be
emoved Within 48 hours
of .excavation and
disposed.of outside of the
1100 year floedplain and
avoiding any wetiand or
‘other sensilive ecological

areas.
Litter clearing | 1, Litter to be removed on 2 | Monthly removal River Ta be considered
reqular basis from the canal mainienance in 5 yearly. audit
lo ~ prevent local and team.

{padicularly)  downstraam
visual degradation,
2, Cledring of litter fromi the
canal ]
a. May be-undertaken with-
machinery or manual
tabour; )

h. Litter to.be removed- with
immediate  effect and
disposed -of at an
appraved waste disposal.
site,

10.3.3 Segment 3 Structures: Ma_i'ntenam:e of Control Structures Between Segment 2, Segment 3 and
Segment 4 ' ) '

The manageinent activities cutlined helow focus on maintenance of two control struclures (namely. a diversion
weir or other eontrel struéture at the end of the re-configtired river channel (Segment 2) and construction; of a
new diversion weir { structure to allow the passage of a tolal of B m¥s during major flaws into the natural Sir
Lowry's Pass Channel downstream, with this. water detived from both the Sir Lowry's Pass River and the-
Eastern Catchment, which enters Segment 2 upstream of the first diversion weir.- All excess flows are passed
inte Segment 3 {the canal}, whare they. join with treated efiuent. from the Gorden's Bay Waste Water
Treatment Works,

Note that desfgn details were notvat available for this stnucture at the time of writing and the. management’
aclivities outlined below must be revised once-the stucture has been constructed.

Table 24: Segment 3 mainfenance management measures.

Rt

; Exgertise:
Sediment 1. ldenificalion of the need for | Twice yearly | Engineer S-yearly
and  debyis clearing of sediment or bther | inspections in late | andfor the: § independent.
clearing debris dumped or washed | spring  ({©ctober) | CeCT inspection { audit
i into-either structure. and late surimer | Environmental { — to be checked
({February) to check | Official against PES of
that the low flow ‘Segment 4,
release system inta which is
Segment 4 is” fully ‘dependent  on
functional. ihese
2. Clearing of sediment from | Sedimeni / debris | River ‘maintenance
the.structures mmoval in low flow | maintenance ;| measures.
_______ Frepatad by:
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Management |
Measure .

SKits 7 &
Expertise’

Compliam_:e_ &
Monitoring :

a. May be undariaken with
machinery &r mantal
labaour;

b. Sediment. and other
dredged matertal “to be
removed immediately
and disposed of oltside
of the 1:100 year
floodplain and avoiding
any wetland or other
sensifive ecological
areas.

‘conditions only,
bnless emergency
intervention

required as a result
of  high flow

Gldckages,

team

“Litter clearing

1. Clearing of litter from the
siructures: ) )
a, May be undertaken with
machinery .or manual
{abour;

b. Litter to-be removed with,
immediate &ffect and

digpdsed  of at an

approved- waste disposal
site.

Manthly removal

River
maintenance
feam

To be considered
in & yearly audit.

‘Ecological
-connéctivity

along the
river corridor

Both. | structures
temestrial comiders, at [east 10m
in width en at jzast one side of
thie structure. These corridors
must be maintained as
characteristically vegetated with
indigenous  vegetation  that
provides vertical cover and
Wabital quafity to a river
ecolégist's specifications,.
The following measures apply to.
its leng-term management:
1, Periodic cutting of senescent
_material -and its replanting,

With .specles as listed. in.

Annéxure B Is required;

2. ‘Mowing of these areas is not
permitted;

3. Removal ‘of grasses that
threalen  to  dominate
systems is required;

4. Removal of litter and
dumped waste is required: o
be removed with immediate
effect and disposed of at an.
approved waste disposal site-

5. Alen  plant  control s
required (as per Section
10.2.2)

include.

At least four-yeardy,
in  late summer
{February/ March}

Annual
maintgnance

‘Monthly

As. per section
10.2.2

Maintenance
team at
reguest of the:
CaoCT
Enyironmental
Offigial

To be considered
in.5 yearly audit

ProjectNo. 12268 .
Description  EMPrMMP for the Sir Lowny's Fasy River Flood Alievintion Upgrade

RevisionNa. 13
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10.3.4 Segmerit4

The mapagement activities outtined for Segment-4 'fn_'the table below focus on those agtivities required for the
maintenance of the. river channe! and banks in 2 PES Categary D, as well as for thé maintenance of the
required levels of function of their-ecological setback areas; compriging 20m wide strips on either side of the
river channel, measured from-top of bank, .

10.3.4.1 Mainlenance Management Activities In the River Channel

Table 25: Segment 4 mainfenance management measures.

nagizment; |- Delatls. R ming/tréqgienc
1, Implemen! measures as per i As  per  Section | As per Section | As per Seclion
Section 10.1. 10, ' 10.1, 10.4;
2. Ensure that  stormwater | Design phase and | Engineer
oullets afe treated wilh | origoing.” and/er the
required WSUDS measures CoCT
{see Day 20186). Environmental
' Dffielal,
3. Monior water -quaiity at | Monthfy monitoring | Water  quality:
Water quality upstream” and downsiream | of  fisted  water monitering
management ends. of the segment, and if | quality variables at | tachnician and
-relevant; © undferake |end  of ° each | analytical
additional ~ sampling {0 ¢ segment, laboratory,
identlfy segments in which’
point  source or cther
poliviion  results in  a
detaripration in water quality
from it§ desired class (see
‘Table 18).
Alienplant | Implement measures as per Section 10.2.2;
‘management
1. Litter to be removed on a | Monthly  temaval | River Annuzl inspection
regular basis from the river | using manual | maintenance by the. CoCT
chanhel to prevent lotal and | labour. team,  undér | Environmental
Litter clsaring downstream visual supervision of | Official,
degradation as well as the CoCT | To lie considered
prevent blacking of culverts | Etwironmentat | in 5 yearlyaudit
and flow pathways. Officlal
1. Where ubble. or other waste | As raquired Maintenance & year audit
Is dumped ‘ini or aleng the team
] fiver corridor and its buffer,
.Removal of this may be removed using
dumped machinery, and disposed.of
waste outside of ai 1100 vyéar
finodplains and ‘aveiding any
wetland or other sensitive
ecqlpgical areas
ecificmeasures for the Unlinad sections. ;
Roads and downsiream of Admiral’ R
‘Plant and Plait  management aclivities | 5 year audi,
sediment | must ensure. that the channel is checked against
management | maintained. as a functional, read reguired PES
‘to retain and_sedge - dominaled - system, ‘categary for this
Prepared by;”
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ST,

“floodficow as follows: )

capacity 1. Plants an the channel banks
or bed may ‘be " cut] Nomere frequently
actdsionally:  fho more i than every three River
frequerdly than every three § years, and ‘maintenance
years} using manual fabour | restricied to late team to be
only and enswing that ; summer/autumn | trained in
indigenous  plants {mainly | only, allowing the ‘canservative
reeds) are cut off above their | vegetation to Tiver
bases to facifitate rapid | establish during the | management
regrowth rather than baing | late spring and
gxcavated out with ‘their | summer months:
rools ~ exposing the channel
"bed or bank by excavation
must be avoided;

2. Nl cleared plapt material
and other debris to be
removed within 48 heurs of
excavation and- disposed of
‘outside of the 1100 year
fioodplain- and avoiding any
‘wetland or other - sensifive

. ecologicalareas; )

3, Where  plant  clearing
activities trigger erosion, this
should ‘be addressed as
oullined balow.

1. Ghannel {o be inspected | Annual inspection | Engineer 1§ yearly audit
‘annually for signs of bank or [ at  end of wet | andior the ’
bed erosion -season  (October) | CoCT

2. ideally, eafy Infervention | as- well as on' ad | Environmental
should  Jimit ~ maintenance ; hoc basis. Official
tequirements —

a. ldentify and remove new | As requirad

obstructions ‘causing
_ erosion —manual labour;’
h. Reshape: localised bank

collapse and replant with

indigerious bank

Aidressing stabilising speties; )
erosion 3. Where efosion lis more.} As Jequired — bul | Construction to
significant, and structural [ potentially  subject [ engineering
‘interventions are donsidered | {o Basic | and écolagical
necessary, these may only | Assessment andlor | specifications
be utilised ‘with support of an{ gerieral under
aquatic ecologlst, taking | autherization . { supervision of
cognisance of the need to [ through DWS Hlthe  CoCT
limit areas of chanrel or bad | structurat Environmental
lining and to favour the Use | inferventions Official  and
of 'soft: engingering *ar ] considered. with input as
engingering that allows. fér required.  from
the establishinent of plants freshwater
{¢:5. gabicns with adapled ecologist. _
] Praparad by:
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Management |- Details:
Measture:

:Expertize

planting ledges),

1. Identification of the need for { Annual  Inspection |- Engineer S-yaarly
clearing of sediment andfor { in  fate  spring | andfor the | independent
debris dumped -or washed | (October) to identify | CoGT _ inspgction / audit
inte the channel. blecked éltverts or | Environmentat | 1o idantify
aceumulations  of { Official.. problem areas -
sediment or dther PES assessment
solid  waste in to. determine
channel, - stalus  in  this

segment

2. Clearing of sediment from | Unless  mativated | River
the.channé/ myst; with  regard to : maintenance
a. Ber caried out wusing | Unusual evels of ! team, under

manual. fabour anly, and | disturbance.  (e.g. | stipervision of
waorking to sel channel | large floods, fires, [the CoCT
levels, provided. in. the | upstream Enviranmental
channel as part of its | disturbance) such{ Official and
‘dasign spectlicalions ! méasuras  should | with input as

{see Day, 2016); not be carried out ; required fom
b. Minimise the extent of | more frequently | freshwatar -
sedment removal - | than two yearly ecologist.
) wholesale excavation of | Sediment ‘rémoval
Sediment the river-channél s noti{to be in late
and debris accommodated  in this | ‘surmer’
clearing activity: {January/February)

c. Sediment and  ather | only, followed by
dredged material to be.| rebabiltation. )
removet wilhin 48 hours
of  excivation  and
dldposed of oulside of the
buffer area;, the 1:100
year floodplzin  and
avaiding any wetiand or.
olher sensitive ecological
areas; i )

d. Excavation to be followed
by  rehabilitation  of
disturbed’ areas, allowing
for.

i. Reshapihg of ‘banks to
grades no stegper than
1:4; '

3. Planting of appropriate
lacally indigenous vegetation
on destabilised banks as
required,
C ure

e [inad:sections

Flant management activities 5 year audi,

Plaitand | mustensure that: ) checked against

sediment 1. The lower vegetated gabion River reqilired PES-

managemerit step as well as areas higher maint2nance category for this
] up the Ined bank must be tearn trained in | i
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avoided’ during  routine
channel-clearing operafions;

. Plants:  on thé lower

vegetated gabion step or
upper bank may be cut
occasionally  (no  more,
frequently than every three.
years) using manual labour
only: and ensuring that
ingigenous plants {miainly
reeds) are cut off just abave.
their bases fo facilitate rapid
regrowih rather than being
excavated out -with their
rogts;

. Clearing of vegetation from

the rend mattress on the
channel base should take
plice in lale summier /.
auturan_ only, allowing the

No mare freguently’
than every thres

“years;-and

restricted to late
summer-f autumn
only, allowing the
vegetation to

_establishi. during the

late spring-and
summer months

Anrically if
required, but
restricted to late.
summer fautimn
only

conseryative
river
management

vegetation to  establish
during the jate spring and
summer months; ’

4. Al cleared plant material
and other debris to be
remaved within 48 hours of
ekcavalion and dispesed of
outside of the 1;100 year
flocdplainy and avoiding any
wetland or other ‘sensitive
ecological areas:

10.24.2 Managemeént Mairitenance Activities in the River Buffer
Uses ofthe buffers areas:

"Where adequate: space is available’ for buffer-areas to We rétaied, they may be ufilised for the fallowing.

activities:

+  Provision of play areas (on open grassed spaces);

= Spatefor walking, fiding, rinning along the riverine corridor;

= Space for the provision of aesthatically fandscapedl areas that can be designed to double up.ds storm
water ameliorafion devices;

+ Areas that have high ecological value as temestridl, indigenous fandscapes, that contribute -to the
geological vahie of the riverine cotridor; _ N

+  Areas for the management of storm water, by integrating WSUDS approaches {swales, shatlow deterition
ponds; filtration areas; seasonal wetlands, “bubble ups” into the broad riverine fandscape;

The foliowing gctiv‘ftigs_ are N'DT.cnnsidared suitable for buffer areas;

= The use of hardened surfaces.- other than a narrow path alony its ‘upland edge {<1.5m in width),
constructed of porous material to facilitate infitration, to pérmit maintenante and policing;
«  Alien vegetation - the buffer areas must be planted and-maintained with locally Indigenous-vegetatian.
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10.3.5 Segment5s

The management aclivities- outlined Balow for this segiment focus on-allowing the conveyance of stormwater
runoff through controlled swales, intothe artificial canial.

Table 26: Segment 5 maintensnce management measures..

ningfire

Sediment removal Riyer - S-yearly

Sediment . Clearing «of ‘sedment from :
and  debris the capal:  { lotake place in |ate }-maintenance | independent
clearing a. May be undertaken with | summer t6 autumn | team inspection
) machinery or manual {and in low flow audit to identify
labour; conditicns anly. problem-areas ;.

b. Sediment and  other
dredged- material ‘to be
removed within' 48 hours
of  extavabon  and
disposed of outside of the
1:100 year floodplain and
avoiding any wetland or
-other sensitive ecological

. areas.. )
Litter clearing | 1. Litter to be rémoved 'on 2 | Monthly removal River Te ~ be
regufar basis: using malntenance | considered in 5

machinery or manual fabour; team. yearly-audit

2, Liter fo be removed -with
‘Tmmedizte effect and
-disposed of -at an approved
waste disposal site,

10.3.5 Biodiversity Aspects

Table 27: Biodiversity mair_ﬂen_a_nce management measures.

:Potential Impact: itigation Measures:

Rehabilitation and |« Itis imperative that all invasive alien piants are reguianly cleared since this
restorafion of vegetation is likely to be an: ongoing problem raquiring regular clearing. In-stream
and ecclogical process - clearing of invasive species must also be carried out; )

Implementation of the|. Vegetaloh cover must be monitored along all rehabfitated ‘areas, with
preposed Sk Lowry's specific attention ta the RCP (2013), Vegetation cover shouid be measured
Pass RCP (2013} Using. subjectively positioned 4m x 4m vegetation piots whereby species

cover abundange is measured, along with fixed-point photography, o
compare. cover change over time, Monitoring should take place every 6
months fora period of at least two years.

»  Avreas With podr vegetatior cover or erosion must be repianted or stablized
until an aceeplable levei of vegetation cover is reached, )
Safely issues — trapping | The new canal must include rmechanisms for the safe and easy exiting of he

of small fauna {including ; canal by small terréstrial fauna as well as hurnans.
pels and people) in '
canal

o Prepared by
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104 Segment 2 aperational phase _mit_i_gatinn measures

Table 2B: Segment 2 operational phase mitipation measures (additional to the above maintenance
management measures),

:Potential bmpact: itigation Measure

impacts 25 a result of 1 The following must be made conditions_of authorisation / included in the title

ancroathment of | deeds for any déveloprent of adjacent garce[s of tand that have been_freed up

sources of disturbance, ; for develcbment as a result of the changes in fiood line’ aliowed: by this proiset:
pofiution and ongoing | 1. Land use:

degradalion along the a} High density, low cost heusing should not abut the fiver corridor but

river corndor should be set back from the edge of the river buffer, with a zone of

) other landuse - non low-cost housing, commercial areas, other -
forming & zone bebwesn the. tiver corridor and the ‘zans of hrgh impact
land use, as and-wheré practically possible,

b} Low-cest housing areas must be deslgned so as 1o address the
enviconmental and -human. health issues of backyard dwellings’
responsibly, by either:

i, Prevention of such dwellings in design (e.g. double storey or
duplex ‘type settlements with managed public open spaces
tatween, that do not-allow-for :nfnrmal setilerment) OR:

ii. Allowance forbackyard seftements in destgn, by:

»  Providing waler, sewerage and domestic drainage systems
for backyard dwellings: _

+ Ensuring that sufficient capacity is included in sewage
pipelines servihg the development, tb accommodate the
additional wvolume of seWage generated by addiiopal
dwellings - nate that.in some cases, single plots may house
‘three addiional backyard dwellings, increasing sewage
.volume by four tmes the original potentially catered fer, for a
single residence only.

‘s incluslon of jow-flow diversion systems in stormwater design,
t6 afiow for the diversion of coptaminated jow flows to the
sewers if necessary in the future - note that siténtion to the

management of backyard settiements will reduce the nead for

sich mesasures to he inftroducad, and the costs of their
inclusion from a sewage:-treatment.capacity perspective.

t) Incfusion of the following additional measures vith regard to the
development of high density, léw cost housing in areas abulting
the river corridor: _ )

+  Adequate provision and maintenance of adequate litter and
waste collection services from the start of development.

* Control of livestock — fivestock kraals, i required in
settlerments, shauld be managed so that the:r organic waste is-
conained, and: does not seep or flow infe water courses;.
ideally, livestack kraals are not recommended for inclusicn In
urban land use. _

= Inclusion of well-designed areas in which activifies suéh as
abattmrs. meat ‘and fish stalls and fruit and vegetah[e vendors
€an npemte in hygienic conditians, designed such that runeff
or wash off is passed into bunded areas. and thence into the
sewers, rather than into the stormwater systems.

«  Attention to the development layout; such that open spaces,
particularly those along fiver or ofher draipage lines, are hot
readily accessible By vehicles,'and as such, are Jikehy to.
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—

Mitigation Meastres

atfract dumping of waste
¥ Minimising the extent of open water channels {other than the'

SLP River and -other main waler courses) I.hrough

developfnent areds, by managing stormwater underground in

pipes where practical.
d) Other developments abutting the fiver corridor;
+ Slormwater management for different land vses must be as.

'strpula{ed in the stormwater masterplan for these areas (see-

Day 2014, Appendix D},

»  Setback areas / buffer areas:

- The minimum 10m ecoiogical and maintenance buffers:
allowed for in the current design of fhe channel in this
segment allows for fitlle mtegralmn of use between.
adjacent developments and the river corndor The
operdtional phase of the river corrider would however be.
more sustainable-if the river corridor was incorporated
inte’ ad;acen! land usas, and recommendauons cuffined in
the RCP (2013) for the deslgn and use of.ait expanded
‘uffer zone, (refarred to as a “Multi-Purpose- Setback
Zong" in Nell of af {2013)) along one or bath sides of the.
river, should be considered in this regard;:

= The resttictions of usa on both the. minimum eoological®
‘znd maintenance buffer and tha optional gxpanded buffer
area should be as outiined in Nel of af {2013);

) Other land use constrdints:
»  Livestock . -grazing in the river chapnel andfor’its buffer aréas
should not.be permitted and active management against this
inpact must take place before new precedents are set,

Localised scour and
poor wafer quality as a
result of ‘inflows of
stormwater from
adjacent developments

1. Stermwater runoff intd the river channel must be addressed within
development areas upslope.of the river commidar and its 10m buffer zone so
as to meet the requirements .of the CoCT's Management of Urban
-Stormwater tmpacts Poficy {CoCT 2008);

2. Stormwater {once treated as above) should not be piped directly into the
river channel, but should be aowed to be conveyed in landscaped, planted
channels. actoss the floadplains and allowad to poc! and thin- dissipate in
the Iower floodplain. Sugh channels must be vegetaled with plants -able to
withstand channelled flows, and should be maintained as such;

3. Sediment and litter traps must also be aflowed for upsiream of the river

channel on all stormwater gutléts from adjacent {or other} devefopments

Loss of buffer furiction in
order te allow space for
recreatidnal and “other
aclivities

1. Incorporate expanded buffers into development plans as per. Nell ef &l
2014y to allow for activities; 'as outlined below; to be Tneorporated into the
rivgrine corridor;

a} Provision of play areas.

b) Space for walking, riding and runnrng atong thie rivering corvidor n a
safe envionment where there s survellanceé from .adjacent
communities, as opposed ta down in'the main river charinei.

c) Space forihe provision of aesthetically landscaped areas that-can be
designéd o double p as storm water amelioration devices.

d} Areas lhat have high -ecolagical value as tejrestrial, indigenous
fandscapes, that contribule fo the ecolbgical vajue of the rverine
corrider, while at the same time affording local residents with privacy.
anda Iow-mamtenan::e amemty

¢} Areas where dievelopers can meet their obligations in terms of storm

Project Mo. 12285
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Mitigation:Measure

water management, by integrating WSUDS approaches {swales,
shallow detention ponds; filtration areas; seasenal wetlands, “bubbie
ups”} into the broad rivérine iandscape. )
2. Areas where developers can meet part of their obhgations with regard ta the
provision of open space- areas. Such areas will have snhanced
apportunities within the overs]| riveririe corridor,

Pefiodic repeated
disturbance -6f the river
and its floodpfains. as &
result of the need to

install  services {e.g,.
water and sewage
pipelines, elactricity

cables ete) across the
river, to service the new
developments that
would be facilitated by
changes in ‘channel
floodlines.

Provision must be made in the design of the ogee weirs for the' incorporaiion of
steeves, conduits or other. devices that will allow for ‘their immediate or flture.
use to convey eleclrical cables, water plpelines and sewers across the charinel
at existing.polnts of obstruction, ralher-than allowing fdr multiple crossings for
such services i the fiturg,

ProjectMo. 12265
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The Information below was sourced fram ihe Freshwater Ecosystems Assessment prepared by Dr Liz Day,
Freshwater Consulting Services; 2016, attached to the BA Report.as Annexure G2, i

111  Background

Among the recommendations for impact miligation measures jncluded In the. sections abovs, is a requirefnent
for monitoring of implementation of the CEMP/MMP and CEMP. While menitoring Rself is not a mitigation
measure, it does pravide 4 toc! for establishing the efficacy of the recominended mitigatioh measures-and,
coupled with an effective. respénse plan, can allow informed decisions to be ‘made regarding the need to
amend or adapt management activities. o

importantly, menitoring of change needs ta begin with-adequate data regarding basefine conditions, and a
clear understanding of the variables thal need-td be measured; fo track changes. résulting: from particular
activities. if the variables selecled for monitering are incorrect or insensitive tothe kinds of change likely fo be-
triggered by an activity of coricern, they will not assfst in system management.

Thie following section provides a broad overview of the kinds of variables that shouid be‘- monitered in the
study area, in order ta inform construction and operation phase management. This wolld rieed elabaration
and expansioni o a formal monitering programme;, in the event that fHe projéct was authorised,

11.2  Monitoring variables:

Thee variables listed below néed to be fricorporated it a formal monitoring programine, which. includes
Identification of “different threshelds in indicator variables that -shiculd prompt particular management
réspanses. Note that some variables {mainly water quality) are aiready meonitored. on a regular basis by the
City of Cape Town. Additlonal manitoring sites would however be requlred, in order to irack parficular
-activilies and their implications within the Broader study arga. ' '

The varfables listed in Table 28: should thug be micnitored, with the number of sités fo be determined during
detalled monitaring programme compilation, and the frequency of monitoring Tikety to-vary from weekly {during
some construction-acfivities) to monthly, quarterly or even-anmually, in the case of some.varlables such as.
Present Ecological State, Amendments {o the monitering programme: shauld be affowed for an an erigoing
basis, provided that they can be motivated for in terms of improved efficiency, interpretation or the effitacy of
-each component. ' '

Flow -Allow for calculation af pollitant Ivading and provide a récord overtime of the

river hydrological regime ~ flow measurements should be allowed for in
Segment 1,-Seginent 2, the récénfigured Eastern channel and the natural
channel downstream of the diversion weir

SASSE Indicate water-and habitat quality — will allow monitoring of efficacy of
macroinveriebrates | reconfigured.channelin terms of its riverine habitat quality; imited baseline data
area dlready available; additional baszline data ideally required

Fish Pravide a measure of the effécts of longitudinal river fragmentation; alse of the
presence and population trends in different reaches of imporiant populations. of
the éndemic, genetically distinet Galaxias spp.

Water quality;

Escherichia coli- Provides a measure of risks to human health asscciated with contact with

veater, and can be used in pollution tragking to isolate sources of faecai

contarmination

i Total suspended Allow for measure of tisk of downstream sedimentation, and if separate znalysis
: Prapared by
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SOlldS

of crgamc: and |norganrc components oceurs, will ind

te extent of upstream
erdsion and srganic. Iaadirlg

Major nutrients -
Total phosphorus,
onhophosphate;
{otal ammonia,
Nitrate and nitrite
nitrogen, pH, EC
and-dissilved

Allaw trénds-in water quality to be tracked over time — noting that the data
mdu:ate instantaneous.quality-only

oxygen

Diatoms Provide. an additional measure of water qualily, nat dependent cn habitat
availability, that ‘allows water guality to be gauged from the recent past into the
medium term

Vagetation Plot measurements should be used in-the recenfigured channef to indicate the

extent of indigenous plant cover, its diversily, and tfia extent of allen plant
invasion '

Present Ecological
State

Frovides a measure:of river and wetland conditien and can be used is highiight
prnblem areas and the extent to which Desfted State objectives are being met-
in diffarent parts of the river, |

PrajectMo. 12265
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1241 Fines

Fines will be issued for the transgressions listed below, Fines may be issued per incident at the dis_r:retidn of
the Engineer. Such fines will be issued in addition to “any reémedial costs incurred as- a fesult of non-
compliance with this EMPr. The Enginesr will inform the. Conltractor of the confravention and the amount of

the firie, and will deduct the. amount.from monies due under the Contract:

Fines for the. activitiés. defalled bélow. will be imposed by ihe Engineer on the Contractor andior his Sub-
contractors. ) )

“fable 30: Fines to be impased far non-compliances with this: EMPr.

-A 1-Any persons, vehicles, plant, or thing related to the Contraciors’ operations within the
designated boundaries of a“ne-go” area. ) F-4 000.00
E | Any vehicle' driving in excess of designated speed limits. (R.1000.00.
C | Any vehlcle being driven, and jtems of plant or materials being. parked ‘or stored outside. )
the demarcated boundaries of the site, R 200000
C i Persons walking outside the demarcaled boundzrias of the site. R 500,00
E : Persistent and un-repaired oil leaks from machinery. 1he use of inappropriate methods
of refuelling such as the use af a funnel rather than a pump, o | R 300000
F | Litter pn site. ) H1000.00
G { Dellberate lighting of illegal fires. o site. R 5 000.00
H | The eating-6f mezls on sTte outside the defined eating area. Individual not making use
of the site ablution facilities. R 1000.00
I Any person, vehicle, item of plant, or anything related to the’ Coniractors cperations
causing a publlc nuisance, R .2-000.00
J_{ Other EMPr conifraventions.not listed above. R 2.000,00

For each subsequent sitnilar offence the fine may, at the discretion of the Engineer, be doubled in value to a
‘makimum value of R100 000, o

The Engineer shall be the judge as to what constitutes a transgression interms of this clause, subject fo the.
provisions of Clause 60{1) of the General Conditions of Contract. in the event that iransgréssians continue,
the Caonlractors” atiention is drawn o the provisions of ‘Sub-clause 58(1){b){vi) of the. General:Conditions of
Contract-under which the Engineer may cancel the Contract,

Penalties:

1. Where the Confractorinflicts noti-repairable damage upon the environment or falls to comply with any
of the environmental specifications, hefshe shall be llable to pay.a penalty fine over and above any
other contiactisal consequence. {in terms of the Conventional Penalties Act-(1952) a credifor is not
entitled: fo.recover both the penally and damages. Accordingly, were a Conlractor ciuses damage, )
the Employer can either énforce a pepally or make the Conlraclor make good the damage, but not
both} ) )

2. The Contractor s deefned NOT {2 have complied-with the this Specification if; ) )

a, within the boundariés of the site, slté extensions and- haulf access roads-there-is evidence of
‘cantravention of the Specification; '
b, environmenial damage ensues.due to negligence; _
c. the Coptractor fails to.comply with cerrective or other instructions issuéd by the Enginear with in
a specific lime;- . '
d. the Conlractor falls ta.respond adequiately to comptaints from the public. ]

3; Payment of any fines in terms-of the contract shall not absolve the affendsr ffom being liabté from

prosecttion interms of any faw,

ProjectNo, 12265 . _ _
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4. An Envifonmental Performance Guarantee of 5% of Contract Valué shall be déposited by the
Gontractor with the Engineer. This fund shall be Used in‘the event of penalties or rehabifitation costs
for hon-conformance or contraventions of the EMP, The balanca shall be given back {5 the Contracier
at Contract clpsure.

5. The penaltles suggested for transgréssions are provided in fhe table helow.

Table 31: Penalties for transgressions to this EMPr.

4. ; Erosion A penally eyyuivalent in.value {o tha cosf of rehabifitation plus 20%

b, | Ol spills A penalty equivatent in value lo the cast of ciean-up operation plus 20%

c. [ Damage to .indigenous | A penalty equivalent in value to the cost of restaration plus 20%.
vegetation . . .

d, | Damage 1o sensilive | A penaltyequivalent In value to the cost of resforation plus-20%.
environments

e. | Damage 10 cultural sites | A penaltylo a maximum of R 100 000 -shall'be paid for any damage o any
eulturall historical siles

f.. i Damage io frees A pena!ly to a maximum of R100 000 shall paid for each tree removed
without priar permission, or @ maximum of RS 000 for damage to any tree,
which Is to be retained on site.

0. | Penalties for removing or damaging trees!

Ginh of funk (Im above | Replacement value per tree
ground lavel)

G~15mm Rtoo.00
16 — 30 mm R200.00

31 -50mm R500.00
5175 mm R1000.00
76 - 100 im R2'500.60
101 =150 mm RS 000.00
150 — 300 mm R10-000:00

Larger-than 200 mm R15 000,00 to R100 000,00

124, Measurement and Payment

The séctions bélow provide more information on-thé ‘reasurement and payment of m:trgation measures
preseribed in this EMPF.

12.1.9 Environmental Awareness Training-

+ The erganisation and attendance of thie educalion course will be rmeasured as 2 sum.

» The tender sum shall caver the. time cost. of all personnel. attending the course, the provision of the
venue -and-for any other cperation necessary o comply with the requirements of fhe environmenital
‘awareness caurses to the satisfaction of the EngtneerfEGO!EO

12.1.2 Refuse Removal

«  The unit of measurement shail be a sum forthe removal of refuse.

« Themte shall include the collection of retuse, for providing, maintaining and running the refuse vehicles,
refuse bins and special refuse enclosures; and forall foading, unltading and double handling as
required.

12,1.3 Sife Demarcation

«  The supply, instalfation and removal at the end of the construction of all tempcrary fances- shall be
measured. by length for each type of fence schaduled.

' o Prapared by
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12.1.4 Dust Control

« The unit of mea_surement.shall' be a sum for watering.and/ or straw stabilisation.
» The rate shall inclutle the eost.of obtaining, transporting and -applying the water and/ or -straw
stahilisation including supplying and maintaining suitable water bowsers.

124.5 Puqiping.

= The unit of measurement shall.be a sum for pumping water into or out of settlement pands.

+  The tendered raté shall include full eompensation for supplying, instalfing, operating and maintaining the
pumps and pump hoses, ' _

+ Inthe event of the.contents of a setllement pond being removed by a sucticn tanker such removal shall
be deemed to be allowed for. ’

42.1.6 Supply and Ereition of Publi¢ Information Bosrds

+  The supply and erection of public information boards shall be measured by number,

« {0} AZ copy(ies) of the poster for {he board shall be supilied to the Contractor. The rate shall cover the
‘cost of sectring the pasters to-the backing boards, the cost of al labour, materials, plant and equipmerit
necessary for the grection, maintenance and removal on campletion,

12.1.7 Supply and Erection of Construction Personnel information Boards

+  The.supply and erection of egnstruction personnel information boards: shall be measurad by number.
» The'tendered rate shall cover the cost of-all printing, labar, materials, plant and equipment, necessary
for the erection, mainteriance and removal on.completion.

12.4.8 Speed Limit and Route Marker Signs

-« The supply and erection of speed limit signs and signs to indicate the route Up the access road to the
site.shall be measyred as 2 sum.. -

. The tehdered rate shall cover the cost of all iabour, materials, plant and equipment, necessary for the
erection, maintenance and rémoval on completion. ) o

12.1.8 Fire Contro!

« ‘The complianca with fire contra] requirements shall be measuredas-a sum.
. The fendéred rate shall covel the cost-of alf labour, materials, equipment and any other. operation or
thing necessary to camply with the requirements including maintenance and replacement of defective or

daniaged.equipment; and refiling.
12.1.10 “No go” Aréa Demarcation.

«  "No go” area fehcing will be maasured by length for each type of fence scheduled.

i The tender rate shall cover the cost of all labour, materials, plant and équipnient necessary for-the
suphly, instaliation and removal of the fences, including for all excavation, femporary sinstting, batkfiling
of holes with earth, finishing and trimming and for any ‘other operation necessary to complete the work’
to thé satisfaction of the EngineerfECOIEQ.

12.1.11 Al Otirer Requirements of the Environmental Management Specification

+  All other work not measured elsewhers; associated with complylng wilh any requirefent of the
environmental mariagement programme shall be measured as a sum:
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Revision Ho. 1.3 ' ' ' '

Date: Hovember 2618 83
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The tandered rate shall.cover any cost associated with complying with:the envircnmental management
specification and shall incfude for all matenals, labour and plant required to exectte and compléte the.
work s specified, deseribed in the Schedule of Quantities or shown-on the drawing(s).

Any major Issues not coverad in the EMPr as submitted shall be addressed as an addendum to the EMPT,

submitted for zpproval by DEAZDP and Co€T District Environmental and Heritdge Managemént Branch prior
ta.Implementation.

. Prapared by:
ProfectNe. 12265 : o

Descriplion.  EMPUMMP far the SirLawry's Pase River Fiood Altevlation Lpgrade
RevislonNe, 1.3 ’

Date: Novamber 2016 B4
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SiIWEST Environmantal Divisicn
nit 112 Wentwart Buliding, Sormerset Links,
- I Beers Avenue, SomerselWest: 1128
Caps Towr, Westen Cage, South Alrca
Suile-299, Privals Bag 15, Somersel West 1129
Cape Town, Weslem Cape; Bouth-Africa

Tel  «27 21852 2988
Fox'  +27 27 652 2660
wwwshestcoza
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H: HEALTH AND SAFETY SPECIFICATION
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HEALTH AND SAFETY SPECIFACATION; 5[R LOWRY'S PASS RIVER UPGRADE PROJEGT.

FOREWORD

This Health and Safety specification has been compiled under the guidelines of the
Occupational Health & Safety Act 1io.85 of 1993 and améended Construction
Regulations.

Huge emphasis is placed on the requirements of the New Construction Regulations
2014 under the Occupational Health and Safety Act and the Baseline Risk
Assessment that form the basis of this specification.

Coniractors are encouraged to not oni_y_ read thise two documents inn isolation bt
must consider the By-Law Rélating to Community Fire Safety 11257 and Relevant
National Building Regulations SANS Codes 10400.

Should there be. any contradi ction between then document and the Act; the-Act
must take preference except where explicitly stated.

Stmilarly, where this docuent is silent on a specific Health & Safety requirement,

the Act must be used as the minimum requirement.

Shotld you be unclear about anything set out in this.document, please contact this
office.

Ensuring you of our best.intentions-and sérvice always

-Stephan Julius

FRONTLINEE SHEQ

CO"\I u i\’“i"
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HEALTH AHD BAFETY SPECIFICATION: SIR LOWRY'S PASS RIVER UPGRADE PROJECT,

1. INTRODUCTION AND BACKGROUND

1.t Background to The Health and Safely Specification
1.2 Purpose of The Health and Safety Specification

2. HEALTH AND SAFETY SPEC_IFICATION

27 Scope

22 Provision for Health & Safety Cost

3. INTERPRETATIONS
31 Application

3.2 Definitions

4. MINIMQM.ADMINISTRATIVE REQUIREMENTS

4.1 Nolification of infention to-Commence Copstruction Work

42  Assignment of Contraclor's Responsible Persons to Manage and Supervise Health and Safety on Site.

43 Competency of Principal Coniractor Responsible Persons

44 Compensation for Octupational Injuries and Diseases Act (Coida) 130°0f 1993,

45  Occupational Health and Safety Po_]icy

46  Health and Safety Organogram,

4.7 Preliminary Hazdrd Jdentification and Risk Assessment T

' Fall Protection Plan: Scaffolding / Working at Helghts including Rescue Pian {This Includes Excavations13

Edge-Protection and Pénefrations {This includés. excatations} 14
Health and Safety Officer 8(5) 15
Medicals 16
Heglth-and Safety File (HSF)
The HSF Shall Includa At Least The Following Information:
Health arid Safety Representalive(3)

o ) M i O I LT Nen O en

Health and Safety Commitess
Health and Safety Training
Induction

Awareness

Health and Safety Site Rules
Competéncy

Environmental

Water Environments

GENERAL RECORD KEEPING

HEALTH AND SAFETY AUDITS, MONITORING AND REPORTING
Interrial Audltsfinspections

EMERGENCY PROCEDURES

FIRST AID BOXES AND FIRST AID EQUIPMENT

ACCIDENT / INCIDENT REPORTING AND INVESTIGATION
HAZARDS AND POTENTIAL SITUATIONS _

PERSONAL PROTECTIVE EQUIPMENT [PPE) AND CLOTHING
OCCUPATIONAL HEALTH AND.SAFETY SIGNAGE
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HEALTH AND SAFETY SPECTICATION: SIR LOWRY'S PASS RIVER UPGRADE PROJECT,

CONTRACTORS
NO-GO-AREAS _
. PHYSICAL REQUIREMENTS
154  Demolition During Canstructioh Process- (Method Statement/Procedure)

152 Cranes {Al) including a Crane Management Plan, Rescue Plan & (Emergency Procedures)

163  Confined Space Entry {if Applicable)

154  Constuction Vehicles
155  Deliveries
156  Hazardous Chermical Substances (HCS)

{57  ‘Stacking of Materials

158  Civlls Work

158  FExcavations, Shoring, Dewatering or Drainage
1510 ‘Erosion and Sedimentation Contrl

15841  High & Low Voltage Electrical Installations
1542  Installation-and commissioning.of mechanical equipment
1513  Removal of Rubble & Debris

1514  Permits:

1515 Access Routes/ Hail Roads

4516  Plantand Machinery

15,16.1 Pressure Equipment Regulations:

16.16.2 Fire Extinguishers.and Firefighting Equipment
15.16.3 Hired Plant and Machinery

15.16.4 General Mackinery

1517 Poriable Efectical Tools

1518 Welding Equipient

16, -PUBLIC AND SITE VISITOR'S HEALTH AND SAFETY
17. NIGHT WORK )

18, OCCUPATIONAL HEALTH

181 Occupational Hygiene

182  Noise

1821 Noisé Induced Hearing Loss

183 Dust '

184 Welfare Facilities

185 Waste Management
186  Alcohol and Clher Drugs

19, ANNEXURE A- ACKNOWLEDGEMENT OF H&S SPECIFICATION
20,  ANNEXURE B APPOINTMENT OF PRINCIPAL CONTRACTOR

21, ANNEXURE C BASELINE RISK ASSESSMENT
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HEALTH AND SAFETY SPECIFICATION: SR LOWRY'S PASS RIVER UPGRADE PROJECT.

! INTRODUCTION AND BACKGROUND:
Backgrotind fo The Health and Satély Specificatio

The Construction Regulations (February 2014) place the onus on the Client to prepare ‘&
preconstruction Health and Safety specification, hightighting ali risks not stccesstully efiminated
during design setting standards for Health and Safely during construction phase, The ‘Health
and Safety Specification will be based on the findings of the Bageline Risk Assessment.

To assist i achieving compliance with the Occupational Healthy and Safety Act 8511993 and the
promulgated Construction Reguiations (Febrary 2014) fo. reduce incidents .and injuries. This
specification shall act a5 the basis for the drafting of the constriction phase:Health and Safety
plan by thie Principat Contractor, '

The specification sets:cut the requiremerits to-be followed by the Principal_ﬁontractqr and their
Contractors so that the Health and Safety of all persons potentially at risk may receive the same
prictity as ‘other facets of the project e.g, Cost, programme, enviranment, quality efe

'HEALTH AND SAFETY SPECIFICATIO!

This specification covers 'the-re_quiremiants for-ellminating and mitigating incidérits and i:"_lju'l'ies

-on Sir Lowry's Pass: River Upgrade Project

Th:e‘-scope includes:

= ‘Temporary Works {concrete work)

Gabions

Extensive Civil works.
+. Deep Excavations.
# Elettrical Work {Instafiations arid decommissioning)
" Maving of Overhead Flectrical Lines

The scope also-addresses legal compliance, hazard identification and risk assessment, risk
control and promoting a Health and-Safety culture-amongst those working on the project. The
specification also makes provision for the protection of those perscns other than employees.

The Principal Contractor and their contractors shall make adeduate provision for the cost of
Health & Safety Measires during the construction process as required by the: Consiruction
Regulation 5(1)(g}. and must allow for (but not limited 10) adequate funds for at least one Full-
Time Safety Officer unfil all activities have been completed including Night Work if applicable,
Equigment, Signage, Training. for all relevant. personnel, PPE, Edge Proteclion, Safe Adcess,
Emergency/Rescue and Equipment, ‘on site monitoring, adequate-supervision, safe removal of
rubble especially from elevated areas (e.g. Chutes, loading platforms ete.), adequate welfare
facilities, Medicals. ' :
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HEALTH AND SAFETY SPECIFICATHON: 5IR LOWRY'S PASS RIVER UPGRADE FHOJECT. HAY 2019

INTERPRETATIONS

This specification is a compliance decument drawn up in terms of the South African'!eglsiatmn
‘and is therefore binding. & must be read in conjunction with relevant leg!slattcn as noted
previously.

The definitions as listed in the Occupational Health and Safety Act 85/1993 and Construction
Regulanons (February 2014) shall apply

“The appointed CHSA shall inform the Provincial Director of the Department of Labour in writing
gs per the Annexure 1 in terms of CR3.

A copy of the issued. Constructlon Werk: Permit must be clearly displayed on the site notice
board and atthe site entrance.

The Principal Contractor shall submit management and supervisory appointments as weil as
any relevant Appointmerits in writing (as stipulated by the OHSA and Construction Regulations),
‘pricr to commencement of work. Proof of competency must be included,

Note: All appointments shall be done by the Chief Executive Officer/Managing Director or
histher agssistant in terms of Section 16 -of the OHS Act 85/1893 with exception to the
Construction Manager in terms of Construction Regulation 8. The Construction Manager
shall be-full time on site unless ‘an Alternate Competent Construction Managsr has been
appointed in writing.

Sectlon 8 (OHS Act 85/1993) General duties of employers to their employses

“ensuring that-workis performed, and that piant or machinery is used under the general
supervision of a person trained to understand the hazards associated with it and who havethe
autharity to ensure that precautionary measures taken by the-employer are implemented; and”

Management and supervision of construction work

8. (7} "A-constructlon manager must in writing gppoint constrution supewlsors Tasponsible for
conistruction activities and ensurlng occupational health and safety compliance on the
copstruction site”,

(8} “A contractor must, upon having considered the size of the project, in wrifing appoint ong
or mare competent employees for different sactions thereef to-assist the constructlon
supervisor. contemplated in sub regulation {7), and every such employee has, to the’
extent clearly defined’by the contractor In tha letter of appointmeént, the same dutles as
the constructlon supervisor: Provided that the designation of any such employes does not
rélieve the construction supervisor of any perserial accountability for failing 1 his or her
supervisory dutles i1 térms of this regulation”.

523



WDAVIDS4
Rectangle


e

HEALTH AND SAFETY SPECIFICATION: SIR LOWRYS PASS RIYER UPGRADE PROJECT,

Competendy of Priniclpal Contractor Responsible Pérs:

The Principal Contractors' competent persons for the various risk management portfolios shall
fulfi the criteria as stipulated Under the Definition of Competent in- accordance with the
Canstruction Regulations {February 2014}, Proof of competence for the various appointments
must be included prior to start of work.

Conipenisation for Occupational Infiries and Diseases Act (Colda) 130 OF 1993

The Principal Contractor and their contractars shall submit a valid Lefter of Good Standing from
their Campensation Insurer-FEM or Compensation Cammissioner to the Client's Representative.
as proof of registration before they commence work on site..

Note:

A client must ensure before any work commences on a site that every prncipal
contractor is registered and In good standing with the compensation fund or with a
{lcensed compensation Insurer as confemplated In the Compensatlon for Occupational
Infuries and Diseases Act, 1993 (Aot No. 130 of 1993);

A principal contractor must ensure prior to work commencing on the sife that every

_contractor Is reglstered and [ good standing with the compensation fund of with a

licensed campensation Instirer as contemplated in the Compensatlon. for Occupational
tijjuries and Diseasas Act, 1993;

© Occupational Health'dnd Safety Pollc

"The Contractor and thelr Contractors shall submit a Health and Safety Policy signed by their

Chief Executive Officer, The Policy must outline objectives and how they will be.achieved and
implemented by the Company / Contractor

Galth and Safety Organogram

The Principal Contractor: and. their Contractors' shall submit an organogram with contact
numbers, outlining the Health and Safety Site Management Structure including the televant

"appomtments -/ compétent-persons. In cases where appointments have not been made, the

organogram shall reflect the infended positions. The organogram shall be updated when there

-are any changes in the site Management Structure:and. miust be site specific.

i Rigk Assessment

The Principal Contractor and their confractors shall develop Risk Assessments and Method

statements by a-competent-person forthe risk that they foresee during construction.

-All Risk Assessments shall be conducted by the appointed Risk AssessorTeam PRIOR

to start of any work. Note: This shall apply for all contractors.

Note, the Prmcrpal Contractor shall ensure, that a competent Risk Assessor Is appointed
in writing and shall be Full Time on site for the duration of the project.

Priricipal Contractor to provide a 14-day Look Ahead Hazard [dentification Risk

Assessment (HIRA) for upcoming activities hefore they are encouritered on a bi-weekly.

basis and forward an slectronic copy to the appointed Health and Safety Agent.
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HEALTH AND SAFETY SPECIFICATION: 5IR LOWRY'S PASS RIVER UPGRADE PROJECT,

Furthermore, the Principal Contractor-and their contractors to ensure that Daily Safe
Task Instruction/ Planned Tasked Observations are conducted prior to any. activity with
‘proof placed on file. Contracters may use thsir own Farmats/Tamplates.

Thefollowing'is a gite-specific source of risks that have been identified but is not limited

to and must as a minimum, be appropriatsly addressed by the Principal Contractor. in
their Health & Safety Plan with Control Measures but is not limited to:

Site Establishment
Offioading of Sontainers/site office
Secure'/ Safe Storage of Matetial, Plant-& Equipment
_Abiution Facilities '
Ealing faciliiles _
“Vehicle Access to Site
Location of existing Services:
Hoarding Permils {If Applicable)
Dealing with existing structures and Traffic
Provision for drinking water for all staff

. 8 0 O F ¢t 5 8 B

Crane Management System {i.e. Al Cranes)
Competency and Medical Cerfificates of Operator
Load Test Certificates
Rescue Plan _

. Crane Management Plan/System to be provided

{Emergenty Procedures)
CR 23 and Driven Machinery Regulations (2015) must be adhered to

 Relevant Inspections conducted by an LMI as per DMR 18 (2015)

‘Hoarding & Access Control
Public Ltability / Access Control./ Compliance to Section 9
Site needs {0 be Adequately Secured.
Retevant Genstruction Warning Signage
Daily inspections with proof placed on file

. ‘Hearding to be in line with approved Drawings'

Public Liability

» Effect of Construction Work on members of the public:and existing propenty e.g.
Neighboring Propery
Noise¢ Cantrol '
Bust Contro
Temporary.lighting
Relevant signage
Hazardous Chemical Substances

Working near existing services

= ldentification and protection af axisting services
+ Electrical Cables, Telkorm, Data elc.
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HEALTH AND SAFETY SPECFICATION: SIR LOWRYS PASS RIVER URG RADE PROJECT,

Civits Work

» Compfiance to Construction Regulation 23

+ Excavation & Compliance te Construction Regtilation 13
¢ Persons/Equiptrient falling into Excavations

-+ Edge Protection

= Asphalt

+ Road Cleaning to'be maintained daily

The Use of Traxlers: Contractors to enstre compliance and provids i.e.
- License for use of Troxler and density material and equipment
Leak Test Certificates
Galibration Cerlificate
Procedure when transperting with relevant signage displayed
Risk Agsessments -
" Proof of Competency for operators

Plant & Machinery,
« Principal Centractor to provide designated areashould any pléant ahd machinery be parked at:
night. Plant to be fully secured to aveid possible unauthorized access,

Scaffolding and Working at Heights

Principal Contractors and their contractors to compile. & Site-Specific Fall Piotection Plan in
Line with CR10,

" The Scaffoidlng must-comply with. SANS 10085: 1.2004, fully cladded including Catch Nets or
similar equipment:
Process to Remove Equipment, Tocls Scrap, Matefial etc. 0 and from Elévated Positions.
Compliance to Environmental Regulations for Workplaces 6{3).
System to Protect Persons / iterns -or saterial faliing through Geilings or any - elevated
positionsfareas.
Design Drawings to be provided by a'competent person’
Temgorary Works Designer to be appainted in writing.

Temporary Works

Campetent Temporary Works Designer {o be appeinted in writing

Erecting and Stripping of Temporary Works

Autherization for stripping to-be given by the structural engineer

Design Drawings.issued by a competent person

Casting of Cancrete”

Driling / Cytting into Slab

Adequate Fdge Protection- No Danger Tape

Authorization {0 be provided in writing by a compétent person (Before Concrete Pour) and
Heindover Certificales/Signed off by a Competent Pefson before Stripping any temporary
works structures

= ‘Daily Inspections to be conducted

" & ¥ B & 4 W

Structural Steel
Principal Confractor to submit Task Specific Methed Statements and Task Specific Risk
Assessments of their lifting and instaliation procedures e.g: Manually or Mechanically.
Full compliance with CR 9, 10, CR 23 and DMR 18 {2015)
Guide Ropes shall be used as far as reasonably prachcable when busy with all fifting
-operations to assist with possible uncontrolied Inads especially duting inclementweather and
restricted areas.
Only competent persons te condyct.operations

-Rev: 00
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HEALTH AND SAFETY SPECIFICATION; SIR LOWRY'S PASS RIVER UPGRADE PROJECY.

» TasK Specific Fall Protection & Rescue Plan
= All work areas shalt be adequaltely demarcated with spotters’ present

Unplanned collapse of Material or structures- Contractor fo-provide control measures

+ Principal Contractor to provide adequate protection to.avoid Talling objects e.q. Crash Decks,
Catch Nets, Apron Fans elc. or any other similar protection as and where needed. Principat
Contractor 1o assess all work areas prior to start of work,

. Bfructure to be inspected periodically by a competent person to render the structure safe.
The sfructure to be maintained in such a manner sothat it remiains safe for  continuous
use.

Records of Inspections ard maintenance are to be Kept on fife and must be made available-
on request {o an inspector.. '
Principal Contractor to provide full method statement and risk assessment

Traffic Management Plan to include but is not limited toi.e.: (The entrance road to site is”
being used by.community} _
= Delivering of Material and Eqiipment
= Advance construction Signage, Competent Flagmen and Compliance with all refevant
regulation and fegislation including the South African Road Traffic Signs Manuel {SARTSM)
Chapter 13, '
Plan to be Monitored and Reviewed at feast monthly {Every 30 Days) or as the building
programme/activifies changes _
Adequate barriers-and delineators to be provided and placed strategically as needed
Procedure for maintaining road signage
All employees warking in or close to the road to wear Hi-Viz vests at all times
Flagmen shall be provided and readily avaflable to assist with all Deliveries

Demdlition during canstruction phase
.Adequate measures to ensure the safaty of public
Identifying services of live services

PPE

Relevant signage to be displayed

Noise- Procedurs to control noise to be in place,
Use of Portable Power Tools

Combustibles

Housekeeping

Dempilition- method statemerit

Dust inhalation

" EEEEEEEE

Public Liakility N

¢ Effect of Construction Wark on members of the public.and-existing property eg
Neighbouring Property aind members of the public. '
Nalse Control
Dust Control
Temporary lighting

. Relévani signage-

Hazardous Chemical Substances

Lifting and Installation Procedures _ _

» Principal Contractor to submit Full Method Statements of their iifting and instaliation
procedures e,g9. manually or mechanically, _ _

= Alllitting. equipment to.comply with Driven Machinery Regulation (2015}

Rev: 00
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HEALTH AND SAFETY SPECIFICATION: S1R LOWRY'S PASS RIVER UPGRADE PROJECT,

Lifting and Installation Procedures
» Principal Contractor to submit Full Method Statemients of their lifing and instaliation
procedures e.g. manually or mechanically.

Waste Management Plan/System to be-implemented

« Rubble to be sfored neatly in bags/bins and collected as needed.

« Principal Contractors to provide sufficient Bins /Bags always and must be removed on'a
regllar basis-or as and when needsd.

= All hazardous material to be stored separately and must be disposed of at an authorized
landfill site. Proof of Disposalto be provided

= Rubble shall not be:alloived o accumulate on site and shall be removed at regufar intervals

Haot Works

= Principal Contractors apd their cantractors {o ensure that Fire Equipment and adequate
precaltion measures are in place when grinding, welding / hot works efe. including PPE and
demarcation
Hof wark permits to be issued once the area has been inspected by a respansible person
and declared safe with proof placed on file. {Note- All permits should not excead one (1}
working day)

« Compliance with CR'25& 29

Temporary Flammahle LiguidiMaterial Storage
Principal Contractor fo ensure. that-adequate vendilation is provided with Relevant Signage
ang Fire Precautions provided.
Adeguate Fire Equipment to be- readﬂy avallable.
Complince with all relevant legistation and reguldtions including the Community Fire Safety
By-law Compliance and CR 25& 29

Working near of Electrical Cables

» Contractor to provide full method statement and risk assessment when working on live
efectrical Cables. Must be communicated to all staff prior to the activity.

» Al Staff must bé provided with the relevant Personal Protective. Equipment {PPE)

Procedure to identify HV/Electrical Cables
Electrical Installations — High and Low Voltage
Comgpliance to the Drivei Machinery Regulations (2015}

Installation of Sub-station

» A competent contractor must be appoirited to install ali $pecialized cables such as
low/high/mega voltage cables in and around the site

o Must be carried out under supervision

» Excavalions

» Cable laying/Stringing

+ Lock out procedures _

s Working with live cables/live installations

s Working in existing/new substations

o Tying in of new power lines onto existing lines
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HEALTH AND SAFETY SPECIFIATION: SIR LOWTTS PASS RIVER UPGRADE PROJECT,

Safe Use of Portable Electrical Equipment

» Efectrical Drilling Machine

» Angle Grinder

¢ Kango / Jack Hammer

= High Pressure Equiprnent

« Any Other Equipment used by Principal Contraclor

Emergency Preparedness
» Emergency Evacuation Plan with Relevant Emergency Numbers
¢ Revision.of Emergeéncy-Plan
+ Principal Contractor to monitor site conditions and conduct E\.racuanon Crifls as and when
needed with proof placed on file (Roll call, report to be placed on file etc.)
Enough workers are Trained (Competent) in the use of Fire: Extinguishing Equipment
‘Emergency assembly peint fo be established with thé relevant signage displayed.
* Air fiom/{alarim/siren to be provided on site

‘Dust Control
-» Principal Contractor to provide a procedure o control dust

Noise Control

= Principal Contractor to provide a proceduré to cortrol riolse

Manual and Mechanical Handhng

Machanical Installatmns

Protection of Storm Water System _
¢ ‘Method to-Prevent Run Off into Storm Water System

Health Hazards _

Threats by bees, snakes, etc,

Existing storage of hazardous materials:
Poliuted diinking water

Working with cemerititious material

Dust

MNoise

Contarhinated fand

Vibration

inhaling of Bituminous and cementifious materal
. Exposure to. Anime-bases epoxy products

Environmental Management

» Working with fuel, lubrications and other chemicals
Contaminated Lanhd/\Water
Airand Dust Pallution;
Noise Pollution;
Water Pollution;
Soil Rofiution;
Neormal-ahd abnormial operations;
Lessons learned from incidents;.

- Pofential emergency conditions;
The resulis of Internal ard Externat Audits;
Waste Management practices;

Rei: 00
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HEALTH AND SAFETY SPECIFICATION: 5|1R LOWRY'S FASS RIVER LPGRADE PROJECT.

Additional Activities foreseen on site

Public Safety- Relevant precautions to be‘taker (Hoarding/Physical Barriers, signage eic.),
Process to move equipment, tools, scrap material, efe, to and from elevated positians.,.
Sloragefcontrol of Hazardous stbstances

Wet Works

Concrete Works

.Use of Temporary Access

Landscaping & Planting Plants

Mass Earthworks '

-Guard Rails

Unforeseen activities

Principal Contractors and their contractors ta ensure that the risk. assessments, as well
as other risks identified by them, are updated at least every 30 days or as the risk

‘changes are recorded and communicated to all relevant parties with proof placed on fila-

CR 9. Note: Al reviews must be signed off by the appointed Risk Assessor:

Note: All identified risks and hazards must be based on & documented method {method
statements).

The Principal Contractor shall comply with the Occupational Health and Safsty Act
85/1993, Construction Regulations and all relevant Legislation,

‘Furthermore, the Principal Contractor and their contractors shall provide a Monitori'ng

and a Review Plan incfuding a Risk Register indicating all activities.

Mote: Principal contractor must ensure as far as is. reasonably practicable, ergonomic

related hazards are analysed, eviluated and addressed in a risk assessment.

cludes' Excavatlo

Wotking at heights. includes any-work that takes place iri &n elevated position, The Principat
Contractor and their confractors-must submit a risktask-specific Fall Protection Plan in
accordance with Construction Regulations 10. The Fali Piotection Plan must bé job specific, be
reviewed at least manthly (Every 30 Days) or as the risk changes or after-any incident.
Contractors to ensure that medicals are provided for all pefsons exposed to elevatet positions.

Scaffolding must comply with the requirements of SANS 10085-1:20D4, Scaffolds are vsed

extensively by Contractors and strict control measures must be in place to prevent Unauthorised

alterations to scaffolding such as. removing ties and ‘'scaffold boards.

Competent persons to be appointed in writing to;

» erect scaffolding (Scaffold Erector/s)

» act as Scaffold Team Leaders

«inspect Scaffolding: daily and after inclement weather {Scaffoid Inspector/s).

«The Staffolding must comply with SANS 10085:1-2004, fully cladded including, Crash Decks
etc. as and when needed

Note: No Trestle or Walkthrough Scaffolds may be used on site,
Furthermore, the Contractor shall provide a site-specific Risk Assessment based on theif
Fall Risk,
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HEALTH AND SAFETY SPECIFICATION: IR LOWYRY'S PASS RIVER UPGRADE PROJECT,

“Written Proof of Competency of above appointees to be available on Sita.
Where scaffolding orwork from scaffolding ray negatively affect the public, it must include a.
scaffold farvapron or access tunnel, Shade cloth must be used to'enclosé the scaffolding below
the first fanfapron, Sheuld-the scaffolding be adjacent to an existing pavement of similar public
walkway, a pavement gantry and crash deck wilt be required (overhead protective structure).

All employess working on heights must have a Medical Certificate issued by an
Occupational Health Practitioner (OHP)

Note, Tha Principal Contractor shall provide a programme for the training of employees
working from a-fall risk position and the records thereof;

A fall protection plan must. inc!_u_c[e-

a) arisk assessment of all work carried out from a fall risk position and the procedures and.
‘methods Used to address all the risks identified per location;

b)-the processes for the evaluation of the employees’ medical fitness necessary to work at a fall
risk position and the records thereof;

c)-a programme for the fraining of emgloyees working from.a fall risk position and the

d) records thereof;

e} the procedure address;ng the inspection, testing and maintenance of all fall protection
eguipment; and

f). a rescue plan detailing the necessary procedure, personnel and suitable equipment required
to affect a rascue of a person'in the event of a fall incident to ensure that the rescue
procedyre is implementad |n'1med|ate-|§;r Tollewing the incident.

ge Pratection and Penelrations (This Includes exeavations):

The Principal Contractor and their contractors must ensure that all exposed excavations and
penetrations are guarded and demarcated always until permanent protection has been erected.

The Principal Contractor has the following options when contemplating the protection -of
openings, slabs-and gdges..

» A physical barrier at the edge of the excavation, which must be strong. encugh to carry the
‘weightof a person inthe process of falling.

= Any other suitable means of protection may be used that will prevent a falt,

« Aliernatively, any other means of protection may be used that wifl prevent a fail.

Any person working near. an unprotected/exposed excavation edge to wear fall prevention
devices, like safety harness, lfelines efc.

The Principal Contractors' risk assessment- must include these items. E.g. all other:
openings and areas where a person may fall.
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HEALTH AND SAFETY EPECIFICATION: SIR LOWRY'S PASS RIVER UPGRADE PROJECT.

The Principal Contractor shatl appaint at least a Full-Time Senior Safety Officer on-site until al
activities has been completed including Night Work if applicabls with proof of competency to be
attached to-each appointment: ' '

Note: The Safety Officers shall be registered with the South African Council for the
Project and Construction Management Professions (SACPCMP) with proof provided,
alternatively proof of the SACPCMP latter must be provided

Note: This applies to all contractors and their sub-contractors.

“No contractor may appoint-a construction health and safety-officer {o assist in the contro! of
health and safety related aspects-on the site unless he or she is reasonably satisfied that'the
construction health and safety officer that he or she intends to appoint 15 fegistered with a
statutory body approved by the Chief Inspector and has necessary competencies and resotirces.
to assist the contractor”

Furthermore, The Principal Contract shall ensitre that all appointed Sub-contractors have
a competent safety officer who shall visit the site as often as needed but at least once a
manth

Note: All Site Visits shall include Physical and Administrative inspections and attend to
all Health and Safety Requirements-

Tlie following health & safety officer related duties will bs required to be carried out:

a) Health & safety audits and inspections including administrativé and physical audits-of all
Confractors' heaith & safety plans, files and activities, and record.findings in the-form of audit
reports fo be kept in the health & safety file; _ _

b) Weekly .inspection reports — site hazard survey findings recorded, and actions taken

" recorded; . _ '

c) Assess, and finally approving sub-contracter H&S plans;

d) Maintain and co-ordinate the Principal Centractor's health & safety management pian and
file; '

e) Investigate near misses, incidents and injuries;

f) Co-ordinate the function of reviewing the hazard identifications and risk assessments;
) Assisting with method statements and safe work- procedures and checking whether the

" responsible persens follow these safe work procedures;

h) Enforcing discipliie on the site’ and checking on compfignce with safety procedures,

standards and rules;
I} Co-ordinating health & safety induction training and weekly safety awareness sessions;
i} Implement and-enforce the site hot woric parmit system;
k) Ensure that public protection protocals are adequate and well maibtained; _
1) Conduct planned job observations to check whether workers are carrying out activities in
accordance with the safe waork procedures;
m)Fire risk assessments and enforcemaat;

Nate: "No contractor may appoint a canstruction health and safety officer to assistin the control
‘of heaith and safety related aspects on the site unless he or she is reasonably safisfied that the
construction heatth and safety officer that he or she intends to appoint is registered with' a
statutory body approved by the Chief Inspectar and has necessary competencies'and resources
to assist the contractor®, however an exemption was issued and all Safety Officers/Practilioners
rust now provide confirmation .of applicationy for registration of the construction health and
safety discipling with the SACPCMP should he/she nict be registered asyet.

Rev: 0D
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The Principal Contreictor to ensure that all his or her employees including all appointed
contractors have a valid medical certificate of fitness specific to the censtruction work: to be
performed and issued by-an Occupatiorial Health Practitioherin the form of an Anriexure 3.

Furthermorg, the Principal Contractor must ensure fhat- a Biological Menitoring Plan .is
implemented and conducted on all employees exposed/or working close fo-a sewer area or
exposed to raw sewage. These employees must undergo a Hepatitus Antibody injection.

The. Principal Ceniractor/s and their contractors shall, in terms of CR 7(1} maintain the HSF on
site always: The-HSF is. a file with permanent fecords containing information on -aspects of the
construction project - which will be necessary to ensure the health and safety of ‘any persons
who may be affected by the construction work.

The HSF must include all documentation required in terms-of the Act and Regulations and must
also Include a list of all Centraciors an site that are accountable to the Prineipal Contractors ang
the agreements between the parfies and details of work being done.

The Principal Contractors shall appoint a sultably qualified person to-prepare the HSF and to
keep it up=to date for the duration of the contract.

a) Permit/Nofification of Consfruction Work {CR 3}

b) Copy of CHSA {updated) (GAR 4.)

¢) Proof of Registration ahd goéd standing. with a. COIDA Insurer {CR 5(1){j) (The Principal
Contractors shall submit a etter of good standing with the compensation Insurer, at-the
tender stage).

d) OHSP agreed with client |nc1ud|ng the underpinning Risk Assessment’s & Method
Statements CR %{1)

e) Designsidrawings including scaffelding and Tefmporary works {form work)

T} A list of Contractors (Sub-Contractors) including coples of the agreements between the
parties and the type of wark being done by each Contractor {CR 7)

g) Appointment/Designation forms h) Registers

h} Inductions

The HSF/CD shall be handed over to the Client on completion of the corifract. it must contain all
the decumentation as sef out above, or as instructed, as well as anyhanded to the Principal
Contractor by any subcontractors together with a record of all drawings, desigris, materials used
and other similar information concerning the completed project.
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HEALTH AND SAFETY SPECIFICATION: 5IR LOWRY'S PASS RIVER UPGRADE PROJECT,

The Principal Contractor and their Contractors shall ensure-that competent Health and Safety
Representative(s} are appointed under consultation-and trained to carry out their functions as
soon as the lotal workiorce has reached a number of 20 employees or more. Should the
Principal Contractor and their confractors have less than 20 employees, then the accumulative:
amaunt shali apply. The appointments must be in writing, The Health and Safety Représentative
shall cany out regular inspections. at least- monthily, keep records and report all findings-to the
Responsible Person forthwith and at Health and Safety meetings.

Note: The Principal Contractor and their contractors shall ensure that all certificates’
provided are issuad by -an accredited service providar as required by the National
Qualification Framework Act 67/2000,

The number of representatives for each contractor shall be as per Section 17 of the OHS'
Act 83719893, but as a minimum, The Principal Contractor shall -appoint at least one
competent Health and Safety Representative on the project,

Principal Contractor shalt organize ‘at least monthly Health & Safety mestings. Minutes and
records shall be kept, Principal Contractors Health & Safety representative and responsible
person shall attend this meefing. Principal Cohfractor to ensure that .all Contractor
Representatives attend these mestings.

MNote: These meetings shall bs conducted regardiess how many coritractor_s are

_appointed,

F'ﬁnqtpal Contractor shall ensure that all {including site visitors efc.) undergo site- specific
induction presented by a competent person and proof placed in the Safety File prior to start of -
work. Employees t roof of iInducti o '

The Principal Contractor shall ensure. that, on site, foolbox tatks take place at least once per
‘week. These talks should deal with risks relevant to the construction work at hand. A récord of
attendance shall be kept in the Health and Safety file. All Principal Contractors have to comply
with this minimum requirement. Contractors to -ensure that the discussion is recorded on file
(Topics with notes).

The Principal Contracters-must develop a Set of Site-Specific Health-and Safety Rules that will
be applied to regulate the Health and Safety aspects on Site. Security ahd Access. control mtst
be included in the rules and those rion-employees or visitors will not be allowed on site
unaccompanied. '
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4.16.4 Competency,

In accordance with the Construction Regulation the Principal Contractors. shall -appoint, in
writing, competent persons (in addition to the Corstruction Managers — CR 8 {1%2) &
Construction Supervisor/s-8(7){8) responsible for supervising construction work for the Tollowing
work situations that may he expected on the site of the works, as applicable fo the project.

A competent person. may be appointed for'more than one part of the construgtion work with the.
understanding that the person must be suitably-qualified and ablé to manage and supervise at
the same time the construction work on all the wark situations for which he/she has been
appointed.

The appointment of competenf persons to supervise parts of the construction work does not
relieve-the Principal Contractors from any of his responsibilities to comply with all requiremenis

of the Censtruction Reguiatians.

Note: The Principal Contractor and their contractors shall ensure that all certificates
provided are issued by an accredited service provider as required by the National
Qualification Framework Act 67/2000 ‘and the South Afiican Qualifications Authority
(SAQA) '

‘The Contractor must énsure. that alt its sub-Confractors, employees and all persons entering the
site during construction are fuily aware of the environmental fssues Hetailed in the CEMP.

The Contractor shall submit to the Client, for his approval, a SHEQ Plan (Safe, Health,
Environmental and Quality) as part of the proposal for the works as welt as Method Statements
foractivities to be-undertaken, for approval by the Engineer.

It is the Contractor’s responsibility to stay within the parameters. of hisfher activities and
to execute said tasks within the applicable regulated Norms and Standards.
It is the responsibility of the Contractor to;

= Report to the Engineer any environmenta! incidents, e.g. hazardous substances spillage,
damage to vegetation, public complaints, etc. _ _ _ . _

* Cary out instructions issued by the Engineer, required to-fuifil hisfher compliance with the
‘GEMP.. ' ’ '

Water Enviyonmen

When construction work is carried out over or near the-water's edge, the foliowing must be
considered:

= Prevent persons fromfalling into the water i.e. body hamesses; edge protection/barrier
netting or catchynets; S _

= Rescuing persons in.danger of drowning — have rescue rings on hand;

* Should there be a danger of persons drowning when falling into the water, they must be
provided-with and wear [ife jackets. '

Demarcation by means of orange barrier rietting is the minitaum requirement and must ba
set back 1.5m from the actual edge. Signage must also be posted up on the netting
indicating the danger of falls.and/or water environment — risk of drowning, -
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HEALTH AND SAFETY SPECIFICATION: SIR LOWRY'S PASS RIVER UPGRATE FROJECT,

Construction Regulation {CR) 26

26. (1) A-contrattor must:ensure that where construction work is done over or in close proximity to water,.
provision is made for-. ) '

{a) preventing persons from falling inta water; and

{b} the rescuing of persons’in danger of drawning.

{2] A contractor must ensure that where a person-is exposed to the risk of drowning by falling intd-the water,
the parsonis provided with and wears a (ife jacket. )

When construction work is Tamet] out over or near the water's adge, the following must be considered;

The Principal Contractor and their Contractors shall keep and maintain Health and Safety
records to-demonstrate compliance with this Spacification,-with the OHS Act 85/1993, and withy,
the Construction Regulations. (February 2014},

The Principal Contractor and their contractors shall ensure- that all. records -of incidents /
accidents, emergency procedures fraining, inspections, audits, ele. are kept in a Health and
Safety file-held in the site office.

The Principal Contractor must ensure that every contractor keeps arid maintains. its own Hezlth
and Safety file and must be readily avaflable at all times. (The file must include the Contractor's
health and Safety plan). These records aré cruclal for inclusion in the Principal Confractors’
consolidated health and safety file for handover to the Ciient on completion of construction work.

HEALTH AND SAFETY AUDITS; MONITORING AND REPORTING

The Client's Health & Safety Agent shall conduct 2 weekly Health and Safety

‘auditsfinspéctions with follow up audits of the work. Operations including a full apdit of

physical site activities as well as an audit of the administration Health- and Safety. The
Health and Safety Agent may conduct unannounced visits as and when needed.

The Principal Contracter and_their contractars are-obligated fo conduct similar audits. on their
Caoritractors.

Detailed reports of the audit findings and results shall be' reported on at all levels of project:
management meetings.

Copies of the reports shall Be kept en file and must be readily -available-for inspection. The
Principal Contractor must audit their Contractors and keep records of these audits n their
Health and Safetyfilés and must be available on request.

Note: The Principal Contractor shall ensure that-all contractors documentation is assessed and
approved prior to start of work with proof placed-on file.
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HEALTH AHD SAFETY SPECIFICATION: SIR LOWRY'S PASS RIVER LPSRADE PROJECT.

nternal Audits/fiispections

The Principal Contractor's  safety manageriresponsible person must conduct weekly
inspections/audits wifh-a detailed report, A copy of these inspections/audits must be placed on
file for perusal by the Health and Safely Agent

Nate, these reports shall include-photographic evidence.

Principal Cont_ractor to provide a Corrective Action Plan within 3 days for all non-
compliances noted inthe Audits conducted by the Client’s Health and Safety Agent.
Note: This. Plan shall include proof that all non-compliances have been rectified and an
electronic copy shall be sent to the Client Representative including the appointed Health
and Safety Agent as proof of items closed out.

7. EMERGENCY PROCEDURES"

The Principal Contractor/s shall submit a detailed Emergency Procedure and Evacuation Plan
with -assembly point and contact-detéils in the case of any emergency. The procedure shall
detailthe response plan including the following key elements:

List of key competent personnel; Details of emergency services:

Actions or steps {o be faken in the. event of the specific types of emergencies: Information
on-hazardous materigsituations.

Emergency procedure(s) shall include, but shall not be imited o, fire, spills, accidents to
employees, use-of hazardous substances, bomb threats, major incideritsfaccidents, ete.

The Principal. Contractors shall advise, inform and notify the. Client, Agent, Engineer and all.
relevant authorities forthwith, of any emergencies, toegether with a record of action taken. This
shall be confirmed in writing as soon as possible after the incident.

A contact list- of all service providers (Fire Depattmient, Ambulance, Police, Medical ard
‘Hospital, ete.) must be maintained and available to site personnet. These procedures- shall form
part of the OHSF. The Principal Contracter to ensure that the relevant staff is trained to perform;
such duties as required by the OHS Act. All emergency procedures must be monitored on a
regular basis and must be in ling with the buiiding program.

The-Emegrgency/Evacuation plan and routes must be revised on a regular basis for all
employees and ¢onfractor (including staff) should any unforeséen event take place during the
implementation phase/s of the project; Evaclation Drilis must be conducted as and when
reeded. Conlractor to assess all activities to ensure this is implemented with proof placed on
file.

FIRST AID BOXES'AND FIRSTAID EQUIPMEN

The Principal Contractor and their Contractors shall appoint in writing First Aider(s).

The appointed First Aider(s) are to be sent for accredited first aid training. Vaiid certificates are.
to be kept on site. All Contractors with more than & employees shall supply their own first aid
box. Principal Contractor with more than 10 employees shaf have frained, certified first aider on
site at all fimes & First aid Box stocked always.
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CCIDENT 7 INCIDENT REPORTING AND INVESTIGATION

Injufies are to be categorized into first aid, medical, disabling. and fatal, The Principal Contractor
and their contractors. must stipulate’in its construction phase-Health and Safety plan how it wil
handle each of these categories. When reparting injuries to the Client, these categories shall be
used. Al contractors must investigate and report on thé 4 categories of injuries to the Principal
Confractor at least monthly. '

Confractors must investigate injuries-ard accidents ivolving their émployees within seven days -
of the-incidentin the form on-Annexure1 {General Adminisirative Regulations) and forward a
copy on the investigation report to the principal contractor forthwith, '

All incidents reportable in terms of the provigion of Section 24 of the. OHS Act 1983 must
be reported to the lccal Dept. of Labour in the prescribed mannet.

Should construction work be finished/completed within 3 days after any occurience, the:
investigation shall be conducted befors such construction work is completed,

The Principal Contractor and their contractors- must report alt injuries to the Client in the form of
a spreadsheet, which-includes. alf contractor injuriesfincidents including neaf misses, property
damage and man-fours worked-for the month.as well as the cumulative total. This report must
be done on & monthly basis and must form pairt of the Principal Contractor's progréss report.

Note: Principal Contractor must provide an Incident Register and must resord all
intidents when applicable

The Principal Contractor shall immediately notify the Client and Client’s Health & Safety
Agent of any hazardous or potentially hazardous situations that may arise during the

performance of construction activitias immediately or within 24 hours by means of a flash
report..

Furthemmore, the contractor shall liaise with the Client prior to any communication with
any source of Media

AZARDS AND POTENTIAL SITUATIONS
The Principal Contracter shall immediately notify the Gliant and C!ient‘s Hea!t_h & Safety Agent

of any hazardous or potentially hazardeus situations that may arise during the perfotmance of
constuction activities. h

The Principal Contractor shall ensure that all workers are Iss_ued'and-wear"but_is not fimited to
i.€. hard hats, protective-footwear, Hi-Viz vests and overalls. The Principal Contractor and their
Contractors shall make pravision and keep adequate quantities of SANS approved:PPE on site
always,.

Contraciors to provide contro! measures should employeés confinucusly fail o use the
prescribed PPE.

Contractors to provide control measures should employees continuously fail to use the
prescribed PPE.

Nofe: The Client wilf remove any person from the construction site who is working
without necessary personal protective aquipment andfor clothing.

Rev: 00
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HEALTH AND SAFETY SPECFIDATION: 5IR LOWRY'S PASS RIVER UPGRADE PROJECT.

42, OCCUPATIONAL HEALTH AND SAFETY SIGNAGE

Thie ‘Principal -Confractor shall pravide adequate on-site QHS signage. Including but not fimited
to: “ne unautherized entry”, “report to site office”, “site office”,-and “hard:hat area”. Signage shall
be posted up at all entrances o site as well as on Site in strategic locations e.g. Access routes,
entrances to structures and buildings, scaffolding and other pofential risk areas / operatlons. Al
Contractors to adhere,

The Principal Contractor shall ensure that &l Confractors appeinted by them comply with this
Specification, the OHS Act 85/1993, and Construction Regulation {February 2014).

The Principal Contractor may only appaint & contractor after approving the contractors health &
safety plan with-proof placed on file, The Principal Contractor must audit each of its Contractors
at ledst monthly, with- audit reports filed in the health & safety file on site.. The audit must include
an s?dministraﬁve assessment as'well as a physical inspection of the contractor's health & safety
systemn

The Pnnmpal Canfractor must stop any Contractor from carrying out construction work that is
not in accordance with the Principal Contractor's or Contractor's health & safety plan or if there
is an immediate threat to the health-and safety of persons,

The Principal contractor shall take all reasonable steps necessary to ensure co-operation
between all Contraciors. to-enable each of those Contractors to comply with the provisions of
these regulations;

The Princrp_al Contreclor must ensure that their Contractors are registered -and in good standing
with & recognized compensation fund or with & licerised compensation insurer prior o work

commencing on site;

The Principal Cornitractor thust ensure that potenfial Contractors stibmitting teriders have made
provision for the cost of heaith and safety measures during the construction process; The
‘Principal Confractor shall discuss:and negatiate with-their Contractor the contents of the health
and safety Plan and shall finally-approve that plan for implementsition;

Principal wntfacto_r and their contractors to avold all no-go areas and ensure that_'all relevant
‘parties/employees and visitors are informed. These areas will beidenfified by the Client.

The Client/Principal Conlractor must ensure that a demolition pemmit is obtalned from the Local
Authorlty prior to demolition work commencing on site. Proof of the permit must be placed on file
for inspection.

The Principat Contractor and their contractors shall appoint @ competent perscn in writing to
supervise.and control all Demolition work on site at ail fimes.

Prior to-any demelition work. being carried out, the Principal Contractor shall submit.a method
statement and a détailed engineeting survey for approval by the ClientEnginear. Accéptance
will then be issued to the Principal .Contractor to proceed with the demolition work, The
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Prin_c‘ipal Contractor shall ensure that. de_moiitio_n work complies with the Construction
Regulaticns section 14 (February 2014). Principal Contracter to ensure that:

All Demolitlon werk to comply with the Engineers methodology, procedures,
requlrements and drawings. '

Work should be canied out by competent operatives experienced in demolition work under-
the control'of an experienced, competent supervisor.

' Restricted areas and.safe distances should bé established.
Underground ‘services to be considered, including electrical cables, water malns, etc: {If
-Appllcable)

« Al services should be disconnected priorto demolition.

» Adeguate precauvtions against accidental collapse of the structure or adjacent structures
shouid be in place.
Pre-stressed reinforced concrete should be demotished: under: supervision of a stitability
qualffied and experienced engineer. (If Applicable)
‘Measures should be taken o protect the public, e.g. 2m high fence, debris fans, etc.
Floors shiould not be overioaded.
All plant and .equipment. should be suitable for the task, well maintained, and inspected and
tested in accordance with: Iegrs{ahon

. Measures should be taken fo protect persons working at height, e.q. working platforms,
harness, nets, etc.

= Appropriate perscnal protective eguipment {FPE) shouid be warn.

« Adequate Dust Control

The Principal Contractor and all Contractors shialt ensure that fifting machinery and tackle is

“inspected before use and thereafter in accordance with the Amended Driven Machinery

Regulations (2015). There must be competent lifting machinery and ifting tackle mspeotors who
must inspect the equipment daily or before use, taking.into-account that:

« Confractors fo plan carefuily when crane work is required. Overhead electrical cables to be
Kept'in planning.
Alt fting machinery and fackle must camy a load test certificate and must have an inspector
register.

+ Alllifting machinery and tackle have .a.5afe working load clearly indicated,

= .Regular inspections and servicing are carried out

Note: Records are kept of inspections and of service certificates conducted by an

approved LI

» There is proper supervision in terms of guiding the loads. that includes & frained
banksmanirigger to direct liting operations and check lifting tackle,

« Rescue Plan to be provided

« Inventoryto Beé provided and updated as and when needed

The operators are competent as well as physically and psychologically fit:to work and in
possession of a medical certificate of fitness to be available on site,
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HEALTH AND SAFETY SPECIFICATION: SIR LOWRY'S PASS FIVER UPGRADE PROJECT.-

Confined Space Entry (If Applicable)

The Principal Confractor to prepare a confined space procedure in fine with General Safely
Regulation (5} ©HS. Act including Task. Speuf c Risk Assessments, Method Statements and,
Emergency Procedures,

Construcfion Vehicles and Mobile Plant may be inspected by the Glient prior to being allowed-on
a project site and suppliers-of hired vehicles, plant and equipment will be required to comply
with this specification as well as the OHS Act and Regulations.

Construction Vehicles and Mobite Plant {Construgtion Vehicles & MP} ta be:
of acceptable design and construction’
rmaintained in good working order
used in accordance with their design-énd intention for which they were designed
Cperatedidriven by trained, licensed competent and authdrised. operators/drivers, No
unatthorised persons to be allowed fo drive or-operate Construction Vehicles & MP
Operators.and drivers. of Construction Vehicles must be in possession of a valid medical
certificate declaring the operator/driver physically and psychologically fit to operate or drive
Construction Vehicles.
fitted with adequate signalling devices to make movement safe inciuding réversing
excavations and other-openings must be provided with sufficient barriers fo prevent
Constmctlcn Vehicles from falling into same
Provided with ioll-aver protection, appropriate seat fitted which shall be-used during
Construction Vehicle operations.
inspected daily before start-up by the driverfoperatoriuser and thefindings recorded in &
register/log-book
Construction Vehicles to be fitted with two head and two taillights whilst operating under poor
visibility conditions, in-addition they. shall be equipped with *hazard warning’ lights; which
must be-used whenever the Construction Vehicles s on site:
Construction Vehicles used for transporting persons must have seats firmly secured and
suffi c:ent for the nurmber of persons being transported
O_perators ta be issued with Personal Protective Equipment as required and identified by the
Risk Assessments
Only licensed and road worthy vehicles will be.allowed on the publicroads

No person may-ride-on a Construction Vehicles except in-a safe place provided by the
manufacturer for this purpose.

The construction site must be orgamzed to facilitate the movement of Construction Vehicles so
that pedestnans and other vehicles are not endangered. Traffic routes are to be suitable,
sufficient in number and-adequately demarcated,

Conslruction Velicles left unatiended after hours. adjacent to roads and areas where there is
traffic movement must be fited with lights reflectors or barricades to prevent moving traffic
encountering the pariked Construction Vehicles.

In addition, Construction Vehicles left Unattended after hours must be parked-with all buckets,
booms etc. fully lowered, the emergency brakes engaged and, where necessary, the wheels
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chocked, the transmiission in neutral and the motor switched off and th__e-i_gniiion key removed
and stored safely,

Workers: employed adjiacent to, or on p_ubii_:_: roads must wear refiective safety vests
Alf Construction Vetilcles inspection récords must bé kept in the OH&S File,

Delivery of materials and the safe movement of construction vehicies-will be controlled by the
Contractor always to alleviate any cengestion or interference in the main road leading 1o the

consiruction site,

Principal Contractor shall énsure vehicle management procedures are in place by way of
flagmen-contrel during contractor deliveries, : ’

* Nocontractor vehicles aré to be left unattended during deliveries.
+ Existing parking bays, other than what has been agreed for the use by the Gontractor, are
not for the-contractor or canstruction.vehicles.

The Principal Contractor working with Hazardous chemical substances to obtain copies of all
the {MBDS) Material Safety Data Sheets and this o be Kept on site in the Health and. Safety
File. Risk Assessments to be compiled, First Aider to have copies of MSDS.

All tiazardous .waste shall be disposed of at an autharised landfill site and proof of
disposal shall be provided upon request. Employaes shall be provided with suitable PPE
including Respirators as and when needed. Adequate control measures shall be taken to
avoid exposure to employees and members of the Public.

' Stacking.of Materlals’

The Principal Contractor shall ensure that there are sufficient appointed stacking suUpervisors
and all meterials and equipment are $tacked .and stored safely. Double handling of material
should be-avoided and for this purpose, pallets and other stacking options should be used,

Principal Contractor 10 ensure that they comply with Construction regulation 23 and that the
followinyg is undertaken during civil work;

« Acompstent sife superviser to bie on sife ‘always,

» Piant and equipment inspected daily, and registers kept.

+ All operatérs of plant and vehicles trained, competent ahd physicaily and psychologically fit.
Certificates to be putin Heaith & Safely File. ' o

« Workers that are working close 1o the traffic fo be visible and.wear reflective vests,

 Adequate safefy signage to be posted ahead of any work area in the road. (if Applicable)

s Al signage, including delirieators ta be maintained and kept clean-at all times.

+ The required PPE mustbe worn always (Hard hats, safety shoes; overalls, ete.)

+ Risk assessinerits to be conducted on all activities,

= A competent site supervisor to-be on site always,

* Road Cleaning to be mdintained dally
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Laying of Pipes / Backfilling
= A competent site parson to supervise lifting operations always.
+ No employee to stand under any suspended load.
» Loads must not be slewed over personnel, plant, site huts or property.
All lifting equipment and accessorigs must be marked with the Safe Working Load.
Slirigs: must not be ptaced on sharp.edges.
+  Workers to wedr proper PPE always.
Work to be stopped when weather conditions prevent safé operations during trenching work
or lying of pipes.
« Everyoneto stand clear of area bemg backfilied by misbile plant;

Method statement te be developed for connection to main sewer line and o water mains,

Excavattons, Shoring, Dewaterlng or Drainag

The Principal Contracter and any relevant Principal Gontractor shall make provision in.their

ténder for shioring, dewatering or- drainage of any excavations as per this specification.

The Principal Contractor shall make sure that;

= Excavationsiirenches are inspected befare every shift, after biashng after unexpected fall of
ground, after substantial dam age of supparts, and after rain.

+ Avrecord of these-inspections must be Kept;

« The location and nature of all existing services must be established biefore trenching
operation is undertaken.
Safe work procedures have been'communicated fo the warkers:
The-safe work procedures are enforced and maintained by the: Principal . Contractcr s-and
Conlractors’ Responsible Persons always;

- Safe-access/egress is provided to all levels;
‘No load, material, plant or equipment is- piaced or moved near the edge of any-excavation or
trench-which may undermine the stability of the same unless adequate sfeps are taken to
prevent the sideés from collapsing;
Adt excavations and frenches that are adjacent fo public access routes must be barricaded
and illuminated. The barrier shall be at least orange plastic webbing of 1m height (day and
night) with delineators.arid orarige traffic fights for night-time;
- All excavafions next to existing buildings ta be carefully monitored during such an operation.

Pemit to be provided by competent person prior fo entering the Excavation

Shoutd an HV cable be discovered, the Principal Contractor and their contractors shall cease all
current works and activifies, make the.area safe and then immediately contact the Efectrical
Consultant/Principal Agent to provide a method statement prior to re-commencement. Proof.of

Commurication shall be provided..

Furthermore, the Principal Contractor and their contractors shall ensure that the excavated
$ides are haftered and inciude-considering dewatering/creating site run offs during winter,
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1510 Eroslon dnd Sedimentation Control

The Cantractor shalf take all reasonable measures to limit erosion and setfimentation dug to the
construetion activities and shall, In addition, comply with such detailed measures as may be
required by the Scope of Work.

Where erosmn andfor sedimentation, whether on or off the Site, occurs, rectification shall be
carried out in accordance with details specified by the Engineer.

Where erosion and/or sedimentation occur due to the fault of the Contractor, recification shail
be carried out-to the reasonable requirements of the Engineer, at the Gontractor's cost,

‘The Contractor shall ensure that the Municipality storm water system is kept free from sediment
arising from the Works.

Anyrunnels or erosion channels developed-during the construction period of during the

vegetation -establishmerit pariod shall be backfilied and compacted, and the areas restored to a

proper condition. Stabilisation of tledred aréas fc prevent and control &rosion shall be pro-
actively managed by the Conlractor. The melhod of stabilisation shall be determined in
consultafion with the Engineer.

joh & Low Voltage Electrical Instaltation

Should high voltage elecirical linesffencing he present on the site perimeter, the Contractor
must take extra caution and demarcate as far as reasonably-practicable.. These demarcations
must be maintained for the duration of the construction work. The minimum safety clearances

‘as per Efectrical Machinery Regulations must be. adhered to.

The Principal Contractor and their confractors must ensure that prior notice is given to
Local Authority Electrical Department of any work involving slectrical installation, A lock-
out certificate’ must be issued to the relevant Princi'pa! Contractor. Tha- Principal
Contractor must ensure: that a lock-cut procedure is adhered to by his/har employees
whenever rsqmred The Principal Contractof must ensure that safety measures
stipulated in the Electrical Installation Regulations, Machinery Regulations, General
Machinery Regulations and Construction Regu]atlons are adhered to at alf times.

All installations must comply with SANS 10142 & the requlations of the OHS Act 851993
and Construction Regulation 24,

All temporary electrical installations must be inspected at least weekly with proof. placed
‘'on file.
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15.12" instaliatlof drid commissioning of mechanieal dgvipment

A contractor mwst, in addition to compliance withi the Electrical Installation Regulations and the
Electrical Machinary Reguiations,.ensure that -

befare construction commences and during the progress thereof, adequate steps are taken
to ascertain the presence of and guard against danger to workers from any electrical cable or
apparatus which is under, over oron the sfte; _

all parts of electrical installations and-machinery ate of adequate stréngth to withstand the
working condifions on construction sites; _
the control of all temporary efectrical installations. on the construction site is designated fo a
competent person who has been appointed in writing for that purpose; _ '

all temporary electrica! installations used By the contractor are inspected at least once a
week by a competent person-and the inspection findings are recorded in & registar kept on
the construction site; and _

all electrical machinery is inspected by the authorized operator or user on a daily basis. using
& relevant cheécklist prior fo use and the inspection findings.are recorded-in a register kept on
the construction site, '

15.13" Remioval of Rubble & Debrl

The Principal Contractor must ensuré- the safe removal of debris #nd rubble from all levels
where demolition oceur, A safe work: procedure or method statément detailing the removal
procéss and steps. to be taken to contain the debris and rubble must be drafted and placed on
File. ' ' '

All relevant permits must be obtained from Local Authority (where needed) before any
demalition and construction work commences. (Site- hoarding permit, demolition. periit, way

lzaves ete.)

On the Site' and, if so required, within such distance of the Site as may be stated by fhe'
Engineer, the Coniractor shall contfel the movement of all vehicles and construction equipmant,
including that. of his-suppliers, so that they remain on-désignated routes, are distributed so as
not-to cause an undue conceniration of traffic, and-that all relevant laws are complied with.

In addifion, the movement of such vehicles and censtruction equipment shall be planned anid
operated to minimise disruption to regular users ¢f the routes. _

As far as possible the Contractor shall use existing access and haul routes. Damage to existing
access roads because. of construction activities shali be repaired to the safisfaction of the
Engineer, using: material tike that originally used. The cost of the repairs. shail be ‘borne by the
Contractor. New temporary access or haul routes may only be’ established with the prier

‘approval of the Engineer, The rehabilitation of such foutes shall be o the Contrattor's own cost’

and ta the approval of the Engineer.

Any directional signage reduired by the Contractor for thie purposes. of directing the movement-
of his own vehicles and construction equipment (or that of his subcontractors or suppliers) inust
be of & design and in-a location approved by. the Engineer, Directional signage may not ba
erected in.such a manner that it interferes with sight Tines or padestrian moverment..
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15.161. Pressure Equlpn

The Principal Contractor and their contractors shall comply with the Pressure. Equipment
Reguiations and SANS 10087, Induding:

Providing competency and awareness training to the operators,

Providing PPE or clothing, '

Inspect Equipment regulariy and keep record of inspections,
Providing &ppropriate firefighting equipment (Fire Extinguistiers) on hand.
‘Correct storage of cylinders '

15.16.2 Fire Extingulshers and Firefighting Equipmie

The Principal Goniracter shall provide adequate, regulary serviced fire-fighting equipment
located at strategic polrits an site, specific to the classes of fire likely to oceur: The appropriate
noticés and signs must be posied Up as required. All fire extinguishers to be handled and
inspected by competent persons i compliance withi CR 29.

The Principal Gontractor to provide an ‘initial Fire Risk Assessment. Note: The Principal
Contractor shall ensure that sufficient and suitable storage is provided for ali flammablé fiquids,
solids and gases.

The. Principal Contractor shall ensure that anou_gh.v_.rorkers- is trained in the use of Fire
Equipment,

The:Principal Contractor shall ensuré that any: hired plant and machinery used on site is safe for
use. The necessary requiremients as stipulated by the OHS Act 85/1993 and Construction
Regulations (February 2014) shalf apply, The Confractor shall ensure.that aperators hived with
machinery are competent and that certificates are kept on site in the Health and Safety file. All
relevant Contractors must ensure the same. '

The Principal Contractor shall enswre compliance with the. amended Driven Machinery
Regulations: {2015}, which inciude inspecting machinery regularly, appointing a competent
person fo Inspect and-ensure rhaintenance, issuing PPE o clothing, and fraining those who
operate machinery.. ' '

pabte Elesiigal Too

The Principal Gontractor and-their contractors shali ensure that the use df ail partabile electricat
tools follows relevant legisfation, _

The Contractor shall ensure that ‘all electricat tools, electrical distribution boards, extension
leads, and piugs are keptin safe-working order, Regular inspections and toclbox talks must be
conducted to make workers aware of the-dangérs and control measures to be implemented eg.

Perserial protection equipment, guards, etc..

A competent person to underiake .routine/daily inspectigns and records are kept.. Only
atithorized trained persons to use the tools, the safe work procedures fo apply. Awareness
training to be carried out and compliance enforced always, and PPE and-clothing are provided
and maintained,

Rev: 00
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Note: All power tools shall be inspected by the Authorised Operator daily with proof

-placed on fila..

15,18 Welding Equipment::

Only authorized / trained persons to use the equipment,
Welder using correct FPE - eyef faceffool/body/respirator. _ _
Flashback-amrestors fitted at cylinders and gauges whén using gas weiding equipment.
Fire prevention methods to be applied. L _
Where efectric-arc walders are used, equipment only to be used in-a dry area, protected from
welness., _ _ _

' All welding to:be carried out in designated area, where not-applicable welding screens to be
used. '

» Demarcation and sighage

16 PUBLIC AND SITE VISITOR'S HEALTH AND SAFETY.

Both the Client and the Principal Contractor have a duty in terms of the OHS Act B5/1993 to do
ail that is reasonably practicable o’ prevent: members of the public and site visitors from being
affected by the construction activities, Site visitors must be briefed on the hazards and risks they
may be exposed to and what measures are in place or shouid be taken to control these hazards

"and risks. A recdrd of these inductions must be kept on site in accordance with the Construction

Regulations.

‘Appropriate Nets, Canoples, Hoarding. Fencing, Gaitry's and Crash Decks efc, must be
provided to protect members of the public and their vehicles passing / entering the site, in
accordance with Construction Regulation 27. Sufficient Safety, direction Signage and Flagmen

to be placed to direct fraffic near the site.

Principal Contractor fo ensurs.that ne unauthorized persons enter the consiruction area
by implementing access control measures / ragisters,

Where work is required to be done during the night, ar_:d approved by the Engineer, the

‘Contractor shall make adeguate provision for additional ighting to ensure that the equipment

and the areas where work is to be done are fighted. For this purpose, the Contractor-will not be
allowed just to make use of the lighting-on the equipment, but to provide such floodlights on the
Pplantand along the road to énsure 200 fux lighting levels. ' '

The Contractcr shall also make sure that this additional Itghting is provided such that it does not
interfere with the general traffic. Adequate lighting/illumination to- be provided where required
with backup generators. Security to be provided as and when needed. All emergency
procedures to be in place. Adequate PPE to be provided for all employegs é.g. Hi-Viz Vests.
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18 OCCUPATIONAL HEALTH

17 Qctiipational Hyglens’

Exposure of workers to accupational health hazards and risks is very common in any-work
envircnment, espacially in construction. Oceupational exposure-is a major problem and Principal
Contractor must ensure that proper health and hygiene measures are put in place to prevent
exposure to {hese hazards,

The Risk to ba looked at Includes: Ventilation

Adequate ventilation / extraction / exhausting in. hazardous areas e.g. chemicals/ adhesives /
weiding / petrol or diesel’ motors running and in confined spaces /basements.

Tasks identified where noise exceeds 85 dBA. All. reasonable steps to be taken to reduce noise
levels at the source. Hearing profection ta be used where noise ievels cannot be-teduced below
85dBA. :

18.2.1, Nolse Inducéd Hearlng Lo

Where noise is idenfified as a hazard the requirements of the NiHL regulations must be
complied with and the following must be included / referred to in the Health.and Safety Plan?
* Proof of training with regards to these regulations,
Risk assessment
Monitoring carried out by-an AlA-and-done according to SABS 083,
Medical surveiffance programine establiskied and maintained for the necessary employees.
Engineering methods considerad
Admin contral (number of employses-exposed) considerad
Personal protective equipment considerédfdecdided on
Deéscribe how records ‘are going to be kept for 40 years.

Principal Confractor to ensure that employees working with grinders, drills, etc. are issued with
dust masks and dust exposure -to. be minimized at all times. Suitable measures to be
implemented by the Principal ‘Conbractor to ensire that members of the public are not.
detrimentally affected. by. such activities. Working Area fo be fully clad with a Hundred. Percent
Shade Gloth or anything similar,

alfaré Facilitics:

The Principal Contractor to provide at least onie sanitary facility for every 30 employees on site,
including changing facilities.& hand washing faciltles. Safe and adequate eating areas must be
provided. Waste hins must be sirategically placed and emptied regularly. Safé and clean
storage areas must be provided for workers to store personal belongings and personal
protective-equipment.

Waste Manigeme:

Principal Contractor. must impiement their waste management-in line with Environmental Terms
and Condifions.
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The Principal Contractor and their contractors to ensure that nolaicohol and other drugs are
allowed on. site. No person may be under the influence of alcohal or any other drugs while on
the. coristruction site. Any person on prescription drugs must inform his/her superior, who' shall
in turn repoit this {o the Contractor forthwith: Any person suffeiing from any illness / condition
that may have a negatlve effect on his/her safely performance must report this o histher
superior, who-sheli in turn report this to the Principal Contractor forthwith,

Any person suspected of being under the infiluence of alcohol or other drugs must be sent home

immediately, to report back iHie next day for-a preliminary inquiry.

The Contractor congerned must follow a full disciplinary procedure and a copy of the disc:plmary
action miust be forwarded to the Pfincipal Coritractor for his records, No-Smoking i allowed on
site,

Stephan Julius

FRONTLINE: SHEOD

CONSHLTANTS

ORI Inasatitpde e v ATt
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49 ANNEXURE'A-ACKNOWLEDGEMENT OF HES SPECIFICATIO

Annexure A: Acknowledgement of Health and Safety Specification

Acknow]’edgementlof Receipt of the Health and Safety Specifications:

representing

_Contractor

Have satisfied myself with the content of the construction Health and Safety
$pecification and shall ensure that the Contractor and its personnel comply
with all ebligations / requirements in respect thereof,

Signature of Principal Contractor

Signature of Client Agent

COMMENTS:
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20, ANNEXURE R APPOINTMENT OF BRINCIPAL CONTRACTOR

Appointment of Principal Contractor -
IN TERMS, OF

OCCUPATIONAL HEALTH AND SAFETY ACT, ACT 85 OF 1993 & CONSTRUCTiON
REGULATIONS 2014

CONSTRUCTION REGULATION 5(1)(k)

Client Responsible Persan,

fo_r,...,,_'.__..-.; ..... et ........ besasieareemeeeneneees 40 hEFEDY-AppOING

as the Principal Contractor

Responsibilities:

Preparea Health and-Safely Plan fo- comply with the fequirements of the Construction
Regulation 5(1){b}, and in-compliance with the Health and Safety Specification for the Project.

- 'Ensure co-operation befween alf conlractors. to enable each of those contractors to comply

with the provisions of these regulations.

¥ Pravide ali contractors with the requ!red safery specification for their.area of respans;bmty
- Appoint.each contractor in writing in accordance with. Construciion Regufations,
- Ensure implementation of the contractor's health and safety plan

Stop contractors Trom warking if nof In accordance with the cfient specification

Provide health and safety-information to contractors should their dégign chanige

Ensure afl contractors are registered and in goad standing with the compensation
commissiener

» Enstife contractors submitting tenders have made. prowsron for heatth and safety during

W
-~

consiriction
Ensure risk assessments are conducted & the identified controls are communicated to aft
employees and visiicrs.

 Ensure Compliance to Occupational Health and Safety Act 85/1993, Construction

Regulations 2014, Community Fire Safety Bylaw and Relevant Sans Codes.

Signature: ... FOTV

Client / Principal Agent

1.

eaeaiensan i areran e caaren weensnanee NETEDY BCCEPt.and acknowledge that | understand the

requirements of-this appointment,

Signature: ... v v ngaenenns Date: .....ccovevvnieens SPTEOPHI
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NEXUREC BASELINE RISK ASSESSMENT

Bassline Risk Assessment for Health and Safety Specification: Sir Lowry’s Pass River Upgrade

Project

Confrol Measure

Off-loading of
Materlal/deliv
eries and

v Possible load
falling

o Pubilic Safety-
potential injuries
to workers and
mambers of the'
public

» All work areas {o be-adequately
demarcated-All Activities to done under.
supervision

« Ensurg B spotter is-available if and
when néeded.

« Once sits has besn secured it must be
maintaired fo aveid unauthorised.

« Site security to be availabla,

» Relevant construction signage te be
displayed, ) )

» Contractors to ha aware of livé
sarvices g,g: electrical cables,

« Possible
Collision/coritact
with property or
stationary
vehicles,
workers and
mambers of the.
public ~

» Driver to be in possession-of a valid
driver’s licence.
+ All notices and signs to ba obeyed,
‘Driver toradhere fa the spaed limits:
Employer and Driver to ensure that he
i not intoxicated and must be of sober
habits. )

Carrying of
material

+ Possible
Contact with
fellow.
employses and
resultinto
possible
injuries,

=+ Emplojees 6-take eaution when
walklng on site

» Employeas to keep materiel 25 close to
themselves or stfucture as possibla to
avoid possible.contast with parsons

¢ Ensura youiF vision Is not-obstructed.

» Watch your blind spats and get
assistance when camying haavy and
large objects

» Possible Falling
matenial-and
possible-foot
and bedy
injuries.

+ Operatives to'ensure that all material
are adequately secured. Appropriate
PPE to be wormn at all times. Don' garny
material in precarious {dangerous)
positions:soas to ohstruct your vision
eté,

» Possible.
Ergonomics
{Possible back
Injuries

« Employees to ensure that they use
carrect banding techniques. Please get-
assistanca when liffing heavy objects.

Dif-sloading of
contalnars by
means of
Cranes

» Possible:
Uncontrollad
release.of
Contalner and
-matarial

= All work argas to be adequately-
demarcated with relevant signage
displayed,

» Competént fliagman and:riggers to be
present

+ Only competent parson ta execute
liftig operations ]

= All operators to have relevant.
docurmantation as per CR- 23 and DMR
18. . .

» Task Spacific Risk Assessments and
Methed Statament mustbe raadily
available and communicated fo all
relevant parsons with proof placed on
file

» Load test certificates for all liting
equipment.and lifing Machingry.
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- All Contracters to ba informed of live
senvices a.g. electrical cablas,

+ Only ceriffied and load tested Lifting:
Equipment and Machinery shall ba
usad, Lifting equipment shall be of
good stendard with comoct latches ele.

» Fossibia
Collision with
property.or
stationary
vehicles,
warkers.and
members of

= the public

« All work areas t6.be adequalsly
demarcated with relevant signage
displayed.

» Competent flagman and riggers to be
present

= Only compatant parsan to executs
fiting operations.

+ Ali dativeries shalltake placein the
designated areas -

= Possible Fall of
parsong wiile
placing or
removing
chairis fram
containers

= Safe Access Io be provided,

Tower Crane
Erecting and
Dlsmantiing

+ Pessible Fall of
Persons and
Material

s Possible |
‘Malfunction of-
Equipment

« Possibla
Coltapse of
Crane dué to
inelement
waather failure
of coforete
bases, over
loading, nofi-
cempliant
equipment

= Malfunction to
‘Hue,
unattharized
entry ar ldck of
training

+ Personal hanm
to employses
and members of
the Public

+ Principal Contractor shall. comply with
all relevant legislation and regulstions
and shall inclide but is not imited to
i.e.DMR 18{2015), CR7, 8,10, 20, 22,
General Safety Reguiation and Section.
8 & 9 of the OHS Act,

« Furthenmore, the Principal Contracter
shall ansure that the following is
provided.and enforced pricrfo any
activities and shall include it |s-not
limited 1at.8. ' '

+ 1.Task Specific Methed Staternents
and Risk -Assessmants.

» 2 All employees shall be adequately
informed with proof placad on file,

*3,0nly campetent and medically fit
employess shall operate and conduct’
all oparations _

+4 Adequate controf measures shall be
provided with ragards to Inclement

- Waather

-« 5 All equipment shall conform with the
relevant standards and DMR 18{2015)

= B.All work aress to be-adaquately

demarcatad

Handiing of
ashestos
related
progucts,

.Possi_b]e_ exposure
fo Ashastos fibres.

« Moniioring of exposure to be done
-once a week by AlA.

» Ashastos PPE {o be issued; ex. FFP2
dust must, disposable full asbestos
overalls, T

-+ All workers to make use of the
decontaminiating ared will be
established prior to work starting..

» Disposal of asbastos to be done at

“Vissershok end obtaining of an
Asbestos disposal certificate.

Excavatlons
with Plant and
Manuaity

» Possible
Elactrotution
die to unknows
glectrical cables.

+ Only Cémpetent Persens to conduct
Activities: Task Specific Risk
Assessments lo be provided. All
gperators 1o comply with CR 13 and

Rév: 00
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CR 23, .

» Way laaves or drewings to be obtained
from tha Client. Whers way-leaves are
not available adequate control
maasures must be implementad ey
using & Cabie Detector fo deferming
the presande of possible services
especially electrical cables.

» All work to be conducted under
supervision

» Damags for
axisting.
saryices

* Way leaves or drawings {5 be obtained
fromn the Client. Where way-leaves are
not avatfable-adequats control
measufes. rmust be implemented ey
using a Cable Dstector to detemine
the presence of possible services
especially electrical cables.

» Only competent persons to excavate,

« Campliance with CR 13,

-« All vrork to ba conducted under
supepvislon

* Possible
Excavation.
collapsa

« Compelent person appoainted inwriting
o superyvise excavations,

« Daily inspections to be conducted

« Adequala bracing and sharing required
as ahd when needed, Plant to stay at
least 1m clear of Embenkmant

« Excavation inspected regularly (as per
fegal requiraments) to ensure stability
{régister completad), -

+ Accass provided at |east every 6
matars, ]

-+ Shoring and bracing whenever
necassary in opinion of competent
pEerscn.

= Backfiiling done as soon as practicable,.

« Appropriate personal protective.
equipment issuad,

« Underteking to wear sighed ahd
wearing anforced,

s Relevant Signage io.be provided and
displayed

« Possibla falling
of Persons iito
excavation

» Task Specific FPP by competent
persen,.

+ Physical barrier of-at least {-mater-high
must be provided with relevant signage
displayed '

« Backhiling to ba done as scon as-
practicablo. ]

Opetating of
‘Motlle plant

« Colfiding with
.employess,
public, podsibly
‘fatal, Damage
to'property

+ Only Compatent Persons to conduct
-Activities, Task. Specific Risk
Assessments to ba provided. All
oparators to comply with CR 13 and
CR 23, )

« Competent person who is medically fit-
must aperate )

« mobile plant. This is also required from
hifing cornparies: .

» Always be awara of other plant in your
area and Ifihie plant comes.too close ar
in yourworking area rather stap
operaling and be safe. Never revarsa-
withaut checking behind you to ensure
thatit is-safete do so. Operator must
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WY 219

b on tha lackalt for fallow employees
and members of the' Public coming
-onta site unnoticed: All plant shall a
Sully functional reverse buzzer,

- Vibration of

plant can lead .
to falling cbjects
fram hucket

» Do not operale loader if thars Is
-anyone in the working area. Don't,
overioad [oading bucke! and ensura

that material is adeguately secured

* Possible Risks
when plantis
stationary --
People driving
inte plant.

+ Mohbile plant must have appropriate
lighting or reflectors in order to identify
the location of the plant, Paik in
designated areas with boom lowered or
ralsed

-» Damaga to

structure or
plant, Loss of
Maching

o Machina must be locked, and keys
taken with.operator or.giver to
Supenviser to prevent unauthorized
persen operating mathing.

Brickwork
and stacking
thereof

= Possgible cuts;
fractures o
amployees’
bedy. Stacks
falling over or
colfapsing, or
bricks knocked
from seaffold
platform,

» Only Competent Persens to conduct
Activities. Task Specific Risk
Assessments tobe provided.

«Stacking of bricks. must not be higher
than tws palléts and when stacking,-
Bricks shalt not be staicked higher than
toa boards whon working on.scaffolds,

= Staycledrof suspérided feads and
ensura that only authorised persons
give signals to crane operatar when
applicable,

Working
‘with Cement
(Baggmg.-’F[a
stering,
Mortar etc.)

‘» Cament duist,

Respiratory
problems.

» Only Competent Persons to conduct
Activities. Tesk Specific Risk
Assessments o ba provided,

¢ Dust masks to be used when spending
evan short perieds of fime in high-dust
araas and when using concrate
sawsfcutters or cement mixers.

» Possible
‘Contact with
.cement
dermalitis, skin
burns, skm
irritation

» Avold contact with the skin as far as
reasonably practicable. Ramove
clothing that has beep contaminated: by
wet-concrate.

+ Waar suitable PPE 8.9, Gum boots.

= Wash hands thoroughly after contact
and-uge a'bamier cream,

« Passible Eye
“injuries

« Fofiow Safaty instructions {MSDS)
when using concrate addilives,

» Faulty hand
tonls and-the
_BXEeEsive’
inhalation of
cement dust.

~» Hand tools ta be in good condition,
Persons riiking mortar should wear
dust masks when reqiiired.

Lifting of
Pipes

* Unplannad
release or
‘dropping of
doad.

» Task Specific Method stataments.and
Risk Assessmants.required as par CR
2 Excavators/digger-ipader safe
warking load must be greater thantha
forésesable waight of 1oads to be lited.
Load Test certificates of chains and
slings to ba-obiained and put ofi file.

s Compliance with:-CR 23 and DIMR 18,

= Objetis falling

fram
boomibucket

« Lifting to be supaivised to ensurs the:
stability of the machine ‘and the load,
Loads must not be slewed over
personnel, public vehicle or where
there 13 a risk afpossible. Injuries or
propérty damags. A
banksmani/rigger/spotter s to be usad
where diver's vislon Js.impaired or

565



WDAVIDS4
Rectangle


A

L,

HEALTH AND SAFETY SPECIFICATION: SR LOWRY'S PASS RIVER UPGRADE PROJECT.

whare operating in congested areas.

Hazardous
Substances

Working wth,

* Pogsibla
Respirafory
problems,

= Respiratorsto be used wheri spending
‘evenshort periods of time. Adequate
venlilation required. Ensure that.al
containers are clearly identified when

decanting

» Darmatitis, Skin
burns, Skin
sansitization

« Avoid contact with the skin et far as
reasonably practicable, Usa bamier
creamn if possibla,

+Pogsibla Eye
injuries

» Remove tlothing that has been
contaminated by wet hazardéus:
substances.

+ Wear suitable PPE aslisted below.
Wash hands idroughly affer contact
and Use a bafrier cream,

» Follow Safely instructions {M3DS) as
indicated by the MSDS. ~

Storage-o!
Hazardous
Subistances

* Passible
Explosionfres
Possibla

= Comply with-CR 25 & CR 29. Store all
Hazardous Substancss in the comeet
‘categories. Store all Rlammabls
materal sepsrataly Ensure relevant
signaga is clearly displayed, Adeguats
fire extinguishers to be réadily
availabla. Fire Risk Assessment to be
conducted by a'comipetent persen.

Hazardous bins lo ba provided

Electricat
Installations .

s Possibla
Elecimcution,
even fatal,
Damags to
aquipment

-4 Task Specific Method staternents and

Risk Assassmants required as per CR.
9

» Competent confraétor o ba appaintad
if necessary. N

» Equipmiznt to be used to detect
biva/high voltage cables,

» Rastricted areas fo be'identifiad,

« All inatatlations must comply with SANS
10142 & the reguiations of the OHS Act:
85/1893 and Consbruction Regulation 24
and Electrical Instaliation Regulations:

» Toalbox Talks ta be-conducted on Risk
Assessments wilh declarations f
acknowladgement signed daily,

= Relevant PPE to be used,

a Lockeut procedures t ba. provided
whare applicable.

» Only compatent persons to be used
with proofof compstency o ba”
provided,

-« CaC must be issued for all electrical

instalfations, )

» Al temporary electrical installations to
be inspected at least weskly.and prior
touse, )

= All cables to be ireated as five.

Working at
Helghts
including but
i5 not limited
to'Scaffolds”
and Ladders

« Possible Fall of
persons.
Possible Death

+ Task Specific Method statoments and
Risk Assessments required as.per CR
9. '

» All work to be done under supetvision.

» Gomplfance with Fall Protectian Plan.

+ All exposed fo héights to medically fit
Issued by OHRIGHN,

« Scafiolding to be SANS 16085-1:2004
compliant.

« Daily inspections {o be conducted as
par GR 12, PPE to be wom at all imes.

«Possibia Falling

= Az far.as reasonably practicable, all
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Objects /
Equipment.
Falling/slipping

equipment to be tied to rope.

» Mo ltems to be thrown from elevited
positions but must be safely lowerad,

» Na parsons to work undemeath
overhead work area-er ground.

« No work on apen structures at haights
during inclament weather. '

« No work on scafiolding during wat
eonditionsfinclémarit weather,

Scaffaid,
erecting &
dismantling

‘» Possibife Falling
of persons,
Collapsg-of
Scaffold
stiustures and.
damage
property and
employees,

 Design Drawings required,

» Work on seaffolds to ba coordinated by
&ppoinied scaffold supervisor.

» Lanyard to be used when erecting &
dismantling scaffoldirig. (Scaffold
srectors) Compliance with SANS
10085-1:2004, CR 72 anid CR 16,

» Al scaffolding to ba inspected daily and
aftet inclement weather and findings
recorded in a register,

« Fully boarded platforms must ba
pravided at all times

» Only those ermiployees who are
authorised'may boe on the scaffold,

+» Where safa platforms cannot ke
erected, safety harnesses are-
compulsory.

» Guard rails ahd toe boards compulsory.
» PPE raquired for gersons working on
scaffolding: safe shoes; harghats.

_»Area below to ba cordoned off,

» Piatforms to be cleaned on a daily
bagis. ) i

= Only compatent erectors fo change
striciurs of scaffold. o

» No ovarloading of scaffold, PPE used:
Safety hoots, helmets, overalls.

Working with
Power Tools

» Possible
‘Contact with
maving pans.

« Task Specific Method statements-and
Risk-Asseseimants required as par CR
g

. _C_;nly campatent personnel should
nperate these tools.

.. Machines to be checked bafore use,

guards are correctly fitted and work
propeary.

« Moise above
850ba

« Employaes o ba issued with refevant
PPE ihcluding hearing protection.

s Possible
Malfunction pf-
Blade ~

«+ Blades should ba regularly inspeciedto

ansure they are sharp/igood condition

» Possiblé Back
injuries

« Emplayees to be trained on proper
lifting and banding technigues,

WoTKing VA
Hand Teols

« Possihie Eye
feiury

» Visual checks must ba compisted by
opuratives on tools prior 16 their use,

.= Eyé protection is to be provided and

used whenaver work is done using cold
chisels or other tools where thare s,

risk of fiying particles or.other pieces of
the tool breaking off.

+ Possible Injury
to hands, feet
&nd bady

¥ Tools are raquired to be suitabls forthe
purpose for which they to be ussd.

» Open bladed knives, screwdrivers, and
ather shamp-tools ars to be camted and
ussd so.as not to cause injury to the
user arothers.

» Pogsible

» Tools shouid not be left lyving afouhd,
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HEALTH AN SAFETY SPECIFICATION: SIR LOWRY'S PASS RIVER UPORADE PROJECT.

‘Tripping over
tools

they constitute a severe tripping hazard
‘and they are liable ta gat damaged.

Litting |
Operations

= Uncentrolled
rélease of
material

« Task Specific Methed Stateranls and
Risk Assessments required with pract
of communication.

= Rescue Plan. and task specific Fall
Protection Plan required, to ba
compiled by competent parson.,

» Compélent Banksman/Rigger to be
readily available

. Banksman.’nggef to have sigrialling
davice

« No person ta be under suspended-load

» No Crane operations when
banksman/Rigger is not: auaﬂab[e or
prasent-.

» Only appeinted banksman/rigger fo
assist with'lifting oparations.

Working in
Confined
Space

» Possiile Body
Injuries,

- Property
Damage,
Possible

* The Principal Contracter to prepare a
confinegd space procedura in fine with
General Safety Regulation (5} OHS Act
inciliding Task Spiecific Risk
Assessments, Methad Stataments and
Emergency Procadures. Ensure that ali
work areas are adequately demarcated

« Ensure that all ducts. are adequataly
secured and that it can take the
relevantioads

= Respiratory
complication
due to Lack of
Ventilation

» Hazardaus
Material being
usad e.g.
Sealants elc.

» Safe Access Required at afl imes.
Adeguate Ventilation and suparvision
requirad at all times

» All hazardous substances to be
assessed and ensure that MSDS are
provided, all emp{cyees to:be informed
and First Aider has coples

Steel Fixing

« Hand, back
injurjes

= A competent contractor to be
appointed. Manual Kandling te ba
minimizad by the use of lifting
aquipment.

» Cuts.and
abrasions

« Only competent persens will use
grnders and equinment.

* PPEto be supplied and ussd, including.
gloves.

+ Trained steel fixers to ba used who

understand bending schediles and
drawings.

»Steel fixers will only work in areas that
are pratected with handrail when above
2 meters or use sditable fall amest
syslam.

» Ladders to be ramoved of boarded up
to prevent access nu'tsw.!a working
Hours:

Temporary
Works

* Poasible
Coliapse of-
Structura

» Task Specific Risk Kssessmenl sand
Method Statement Requirad prior to
activity

» Complignee with CR 12,

» Competant Contractor fo be appointed:

» Temporary Works deslgnar to'be
appointed

« Dlesign drawings to be approved by
enginaer and must be curant i

» Handover. Cerfificates required Before
‘Concrete Pours and Before Stripping
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any Temporary Werks material {Procf
{o be placed on fita}

= Task spécific risk assessmentto be
compiled and Formwork-to be
inspected daily by competent person
with proof placed on file

« Falling of
Persons/Mateti
alfEquipment

» All material to be adequately securad

» Task Specific Fall Protection Plan

» Adeguate Signage and Damarcation
required,

-» Only Autharised persoins fo enter these

areas- erecling and stipping. Area
mizst be declared safe prior to any
person enfering decks

» Complidnte with CR 12,

» All RISK zssessments.and method
statements 1o be communicated with
relevant pefaons {Froof placad on file:)

Work at-

Wark
including.
Ciladding,
Trisses and
Purting etc,

HelghtsfRootl.

« Fall of parsons,
Possible Death

» Task Specific Fall Protection Plan, Risk
Assessmants and Mathod Statements
required

.» PC shali comply with CR 8.and CR 10,

» All employeas shall bein possasaion of
Waorking at Heights Training issued by
an Accradited Service Provider

-» All work to.be dong under supervision:

+ Compliance with Fall Protaction Plan.
s+ Rescue kit o ba available on sits,

"s PPE o ba woin atall times.

wLifa Tines fo be Installed as and when

needed-ad must be secured to a fixed
“stnucturs

* How the roof work was
rlannad/Mathod Statements.

« That the roof workers are-competent

{frained, expertenced, knowledgeabla)

« Lifz lines (Proof of Certification) and
anchor points {Load Tested) are
provided and instalied by a competent
person.and with proof placed on fila

» That no Roaf work is carried during
inclement weather.or where conditions
are hazardous to workers.

= That fragile matetialiareas are
demareated; and signs posted.

« That suitahlg platforms are provided
whira fragile materals exist;

» That there are:suitable and sufficient
-guardrails or bamars and toe boards ér
.othisr similar means of protedtion to
prevent the fall of any person. msterial
or gquipment: Rescue Plan.

» All eriployses exposed to halghts. must
‘be declared medically fit by an
Occupationat Health Practifioner,
{Annexurs 3}.

» Note: The Principél Contractor and
hieir contraclors shall ensure that aff
life lines are load tested and all Safety
Harnesges shall b inspected on'a
Daily basis by a competent person ‘with
proof of Inspections placad on file.

» Fallthg Obfacts /

= As far as reasonably possible, all
aquipment to ba tied o rops.
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HEALTH AND SAFETY SPECIFICATION: SIR LOWRY'S PASS RIVER UPGRADE PROJECT.

Equipment. » Mo ltems to be thrown from rocf, but to

Fallingfslipping ba safely lowered.

« No persons fo work undemeath
overhead work ares or ground,

» No work on open structures at heights.
in wet weather; ‘

+ No work-on scaffolding during wet
‘conditions.

» Malfunctien of = Proof of natification ta the DOL to be
lifts-and lifting obtained
equipment * {Annexure 1}

« Load test certificates to ba obtained,
Competent contractor to bs appainted:

Note: Ali Activities {o be re-assessed by the Principal Contractorand their contractors
prior to start of worl and must be communicated with ali relevant employesas with proof
placed on file.

Compiled by: - . U
Stephan Julius (Construction Healih & Safety Agent with SACPCMP - CHSA/014/2014)

Assistad by:
Carion Hendriks
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CITY OF CAPE TOWN
WATER AND SANITATION
CONTRACT NO, 256Q/2019/20

SIR LOWRY’S PASS RIVER - 2.7 KM RIVER UPGRADE FROM THE N2 TO FALSE BAY, GORDON'S BAY

C3.6 Annexes

CONTENTS

Annex1; ‘Monthly Project Labour Report

Annex 2: B-BBEE Sub-contract Expenditure Report

Annex 3: Joint Venture Expenditure Report

Annex 4: Targeted Labour Contract Participation Expenditure Report

Annex 5. Targeted Enterprises Contract Participation Expaenditure: Rep_ort
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