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SYNOPSIS

This repert consists of the bulk engineering services rsquired to develop the appliczble land. The
budget-costs are also provided to enable the developer to make an informed decision to pracead with

the davelopment based en the expeacted return on Investment.

Nisclaimer

This report has baen prepared on bahalf of and for the exclusive use of Walerfall Managerment
Coimpany, and fs subject to and fssued in accordance wilh the agreement between Waterfall
Management Company and WorlayFarsons RSA (Pty) Lid.  WorleyParsons RSA (Piy} Ltd
acocopts ne labiliy or responsibiity whatsoever for it in respect of any use of or refiance tipon this

report by any ihird parfy.

Copying ihis report without the permission of Walerfalf Management Company and
WorlsyParsons RSA (Fy) Lid is not permitfad.
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1. DEVELOPMERNT INFORMATION
A INTRODUCTION AND TERMS OF REFERENCE

WorleyParscns RSA (Pty) Lid has been appointed by the developers Town Flanner {Urban
Dynamics) to provide an overview of tha engingering services aveliahla for the development of tha
proposed township. Tha report is reguired a2 supplemantary documentation for townehip application.
The report will sover the engineering aspects of the availability, position and capacity of bulk sarvices

necezsary to produce s suscessul development.
1.2 DEVELOPER

The developer of the property is Waterfall Managemant Company

Physical Address : Ad Outpost Building, Woodmead Morth Office Park 54,
acowel| Drive, Juksks! View, Sandton, 2181

Tel no. : 011 253 9222

Fax no. ; 011 253 82249

Postal Address ; PO Box 2506
Sayxonwold
p B

1.3 DESCRIPTION OF THRE PROPERTY
The property invelvad is Portion 406 of the farm Driefontaln 85 IR,

The property is stuated in the Ekurhuleni Metropelitan Municipallty. Tha southern boundary s
Holeburg Towrship called Plantaifon and the western boundary is Rendabult Road (KG0). On the
northarn side of the preperty lies an exlsting undeveloped stand and the property is bounded by an
existing mina dump of the ERPI mina to the east. A locality plan is atlached as Apnexume 1,

The proparty |s currenily undavaloped.

Toyg | FrEA20-I00 921 Row A EN IR
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1.4 PROPOSED ZOMING

A previous services report was compiled during August 2007 with an application for land use rlghts.
Duz to a commsreial decision the application was never concluded. A new application is now heing
farmalised and form the basis of this services report. This services report is based on the application

a6 efated in table 1 below.

Tabia 1: Proposed land use righis

£nning Land Use Erf Numbtiers MNo. of Area of % of Area
Stands Stands &
Sfreats
Resldential 1 Detached houses 3-40, 42-126 123 4,30 32,21%
240 m® arven o
Resldentlal 4 | Residantlal 1-2 2 2,04 19,44%
duelling Lnits @ (122 units)
Snecizl Caongervation 44 1 1,25 11,81%
P.O.5 Park 127 i 208 28,4%
Streets 0,83 7.04%
Total | 128 127 10,45 100%

The drawing showing the respective stande and general layout of the proposed developiment is
aftached as Annexure 2— Drawing mutnber Comet8lay S13/2012.11.18 ravizion 13,

1.5 SITE CHARACTERISTICS

The site was previously cccuplied by a mine dump. The mine dump was rehahilitated end the slte is
now very flat, The site slcpes In & south western direction with gradlents between 1% and 25,

An sarth dam structure sxsts on the nosthern side of the Public Opan Space stand. This dam is dry

mast of the time and has na purpese,

An unlined channal Is situated along the southern haundary of the Public Open Space stanc. This
channel varies in width and the purpose of this channet is alse unknow.

e pralpdts 201 Heomat x29inle wAre agconrst ad G 1Gdogin Santbeg)
Page 2 ITOER000 : GEL R A LS 0812
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The site is condensad into the following thres gaotechnical zonas:

Zone 1, 2 1 Hi-HZ { 51/ F {contaminated soiis) camorising the central and narthern pertions of
tha slte in which polentially moderately fa highly expansive clay harizens undarlie, a horlzon of moist,

compressible mine tailings and { or transparted soils.

Zone 2, 3 1 C-C1 ¢ K {hardpan ferricrele sub-cuterep} f P leonlaminated 2olls) comprising the
eauthern and easiern finge of the site around the perimeter of Zone 1, in which very competent
ferricrete undedies the site, intermittently buried benesth shallow pofentiefly coflapsible andfor

compressible transported soils,

Zone 3 2 1 G2 { P {eontaminated solfs) which comprises the south-western extremity of tha site
in which thick, potentislly fiighty eoltapsaible transperted soils overlie hardpan ferricrete at depth.

Thess geotechnical zones can be seen on the ganeral layout attached as Aqnexure 2.
1.6 EXISTING SERVITUDES

The following informatian regarding servitudes can be reported on the praperty:

16.1 ROW

A 30m wige right of way servitude, Tunning frem north te south has besn applied for on the western

side of the Public Open Space stand,
1,6.2 ERPM Pipe

An ERPM pipaiing, which transpart mine silt, runs on the nertharn boundary of ihe Fublic Open Spaca
stand. This pipsline is situated in 2 12m witde servitude (servitide not registered).

riprajelis S @anmet sEfinals vanstigocrs ol # oo (zerdbsrg)
I'Ege 3 2r0EEC-000 GE7 Rav b 30iE06.13
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2. ROADS
2.1 ACCESSES TO THE DEVELOPMENT

Access is preposed to the development from Rondebult Road and Is discussed in much detall in the

document preduced by the traffic consultant |T5.
211  Sectional Title Stands {Residential 4)

Stand 1 will be accessad from the south by Elm Strest. Stand 2 wiil be accessed from the east by the
newly construcied ring road (Road 2}. No read upgrades are foreseen on Fim Sireat, other than the

aocess onto the sita.

2.1.2  Full Title Stands {Residentlal 1)

The residential stands can be directly accessed from the foilowing existing mincr access roads:
. Rondzbult Road (K9Q) at the turning circle
» Pine Siraet
. Aeh Strest

" Beech Sireet

Beach Street wifl serve as the collector to and from these roads mentioned above. Mo improvementis
are foressen on thess roads. Besch Strest will thus be used for access to the res(dential stands.

2.2 TRAFFIC IMPACT STUDY

A Traffic Impact Study was performed by ITS Engineers, dated April 2013,

Some road upgrades are necessary to accommodate the development. Refer to Anneiurs § for the

proposad road upgrades.
2.2.1 Intersection: Main Reef Road [/ Pretoria Road

Although this intersection |s situated gulte a distance from tha developmeant, the development will
have zn affect on the capacity of the intsrasction. It s recomnmendad 1o srovida an exclusive left turn

apipraleda 20 Seoimes kEYInGR veralagiooncl fil b rG.daam [Zard )
P 4 FTGE-0 G2 Rew A RG1S-0E-14
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lane on the southam approach, a through left turn lang on the northern approach and 2 thraugh right

turn lane on the esstern anc western approachas, - not for the developer's cost.
222 Intersection: Rondebult Road / Middel Read

The axisting exclusive |aft turn lane on the eastern approach must make provision for an additional
through lane. Only this improvemsnt is necessary at this intersection to accommodate the

davalopment - nat for the developer's cost.
2932  |ntersection: Rondebult Road f Main Reef Road

The development will also have an Influenca on this intersaction and provision of an addilenal
threugh lane on scutharn and northern approaches |s required - not for the asvelopar's cost,

324 Intersection: Rondebult Road / Comet Road

The developer of Comet extension & wil only be responsfble for the upgrages at the intersection of
Rondebult Read and Comat Road and the traffic circle at Comet Street and Palm Street dus to the

law disiributlon on the other mentioned intersectlons above.

This intersection will ba the access for the residential and sectional title stands of the development.
Fravision of an additional through lane on northern approach and conversion of a through lane to a

threugh Hght luen lane on the eastern approach will be required.

2.2.5  Additienal Roundabout

A roundakout is requirad in Comet Road south st the Infersection with Palm Sireet.
2.3 STANARDS AND SPECIFICATIGNS

All internal roads will be designed In accordance with the Guidelings for Human Settlsment Planning

and Design {Red Bock).

cotmraiekie 2042 aarr 2 xEAnIG v slagioemet set B HEGaoT. (Zandbeng)
[age 5 EFU220-000 ; GR Rey A 2073-06-12
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2.4 PAVEMENT DESIGN

The proposed pavemant design is based on anticipated traffic volurnes. Ii may have to he amended

to suit in-situ geatechnical conditlons,

Anlicipated vyshicles per day : T5-220

Anticlpated bearing capacity : 0.1-0.3 x 10° E80s

Ths following pavement design s proposed:

244 Road Category UG (ES0.3: Residential Access Loog)

Refer to Artnexure 4 for the roads layout plan for the proposed development.

Carriage Way : 5.50 mater

Surfacing : 30 mm continuously medlum graded asphalt.  (Surface
tremtrment)

Bass : 125 mm natural gravel G4 compacted to 38% of maod
ARASHTO)

Sub base : 150 mm stabllized gravel (cemented natural gravei} (G4}

compacied to 96% of mod AASETO densily

Selected |ayar : 150 mm natural gravel - soil (G7} compacted to 93% of mod.
AASHTO density

Reoadbed : 150 mr rip and re-compact to 93% of mod. AASHTO dansity.

Kerbs (if raguired) : mountable {(Fig 8¢} with 150 mm wide channel on ans gide and

adge beams cn the other.

2.42 Read Catogory UD (ES0.1: Acoess Cubds-zat]

Carriage Way : 3,60 mater
Surfacing : &80 mm intarlocking paving
Sub pase : 180 mrn siabifized gravel (cemented natural gravel} (G4}

compacted (o §6% of mod AASHTO density

eiprniakte 20 ool xid rale varslagheenet et & i3z (medheng)
Fage B Frniend 1 Q21 Rev A 130813




WorleyParsons EcoNomics

resolices & energy

WETERFALL MAMAGEMENT COMPANY
SLRYVICES REFGRY FOR TIE CEVELOPMENT KNOWHN A8 COMIT EXTENSION 2

Salected laver : 180 mm naturzl gravel - soil {G7} compacted to 93% of mod.
AASHTO density

RoadRed : 150 mm rip and re-sompact to §3% of mod. AASHTO dansity.

ierhs (if requlred) : Edge beams {Fig 8c).

2.5 COST ESTIMATE: ROADS

The coet estimale deas not make provigion for the relocation of major garvices or the axpropriation of
land. The cost estimats for the road netwark is provided in table 1.

Tabla 1: Cost Estimate: Roads

Description QATY Unit |  Rate Amount
Rondebult Road and Gomet upgrades | 1 546 m? |R 1000 |R 154600000
Internal roads (5,5m) 5 280 m? R 550 | R 2904 000.00
Internal roads (3,5m) 1785 m* R 350 | R 624 750,00
Round-about {traffic circle) 693 m? R 1000 fR 993 000.00
Sub-Total ' R 6 067 750,00
Contingency 10% R 606 775.00 |
TOTAL - ‘ ~ | R e674525.00

s akla £0Fonmel wdflale versiaghaomat ad G 16.40am zerdhein)
Fugu 7 ATWEA-000 . @1 Sew A ATIG-E
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3, STORMWATER
34  STORMWATER DRAINAGE

Refar to Annexure 4 for the storm water drathage plan for the proposed developmant,

It Is proposed that an embankmant will be created fallowing the ERPM servitude that will sarve as
buffer for & 1:50 flood that might emanates from the catchment area of tha dry pan. The cut malerial
from the road excavation will be used for the embankment. Landscaplhg behind the embankment will
ba carried out that will make the Publlc Open Space more usable for the residantlal areas.

The storm water of the sectional tile stand 2 {Residential 4) wik be linked to the drainzge pipe,
running from the atienuation pond to the connaction peint to the existing netwark. Starm water from
the sactonal title stand 1 {Resldential 4) will ba linked to tha existing drainage pipe sluated in Elm

Sireet.
32 FLOOD LINES
Ths dsvelopment is not affected by any flood lines.

3.3 STANDARDS AND SPECIFICATIONS

flinimum Pipe size @ 450 mm
Plpe Maierial . Concrete B0R
Miniroum Gradient @ 1150

Catch-plts, junction boxes, man-hales and other civil sttustures: in accordance with the Ekurhuleni

Metrepolitan Municlpality Standard details.
34 DESIGK CRITERIA
Flaod Raturn Perlod: 1:5 years for pipe systems in rssidential areas
1:20 vears far the comblned pipe znd road systems

Desich Melhod: Hational method for smalier catchment areas.

stpraaldm 201 2eemicl w40 nete varalagemncl g, 5 ii.docm (zendben)
ey & ATREEC-q B2 Rav A 2013052
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3.6 BULK CONTRIBUTIONS

No stormn water and roads bulk conlibutlons are applicable to the proposed dsvelopmeni, The
devaloper is thus relieved from al bulk centributions regarding storm water and roads. The devaloper
will however be responsible for the upgrading of the roads and storm water that i3 necessary 1o

accommodate tha developmant.
3.6 COST ESTIMATE: STOREM WATER

The cost estimate for the storm water layout is providad in table 2,

Table 2 Cost Estimate: Storm Water

X Dascription GTY Rato Amount
Pond Buffer 4410 m? R 100 | R 441 000.0C
480 Congrete {500) 450 m 'R 800 R 360000.00
Manholes i7 no. | R 7500 | R 12750040
Kerb Infet (900 x 450) 8 no. | R 4800 [R  36000.00 |
Sub-Total | R 064 50000
Contingancy | 10% R 9645000
TOTAL __" R 1060 850.00

piprolhie 201 Bncl EnE s vacshifaorat aut @l doar Ezandbsng:
1*Aga & EFGREDAG 81 Rey & 2020613
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4. WATER RETICULATION
4.1 GENERAL DESIGM CRITERIA

Ths sstimated water demands and sewage outflows for the proposed develcpmient as indicated on
tha attached layout drawlng were calculatad and the fallowlng desigh standards wete usad:

. The Guidalines for Human Sattlemznt Planning and Design {Red Book).

. SABS 1200 series.

Ths material design standards of tha Ekurhuleni Metropolitan Municipality (EMM} as provided by
Mr Johin Mclean, as well 25 the typical drawings for housse conneclions, sewer sif connections, ete.

will prevail in the compliatian of the deslgn.

4.2 BULK SUFPLY

A 600 mm diameter bulk weter main was identified on the western side of Rondebult Road (K90} as

illustrated in flgure 1.

According to & letter from Mr John Melaan from EMM {attached as Annexure §), all indications werza
that there should be sufficient spare capacity In this water main for water provision for the proposed
development at an approximate static prassire of 40 m. EMM however does require GLS Cansulting
(CLS} to condust a capaclty assessment for tha development at the Develcpers expansé. Frovigion

for this has heen mads in the dishursements in table 5.

Twe possible option axists, which will be clarfizsd by the GL3 assesament, the first being 8 road
crossing to the proposed development and directional érlling. A chamber will also need to be
constructed whare tha connection will be mads to the existing 600 mm dismetar bulk water main.

The propossd water network [ayout is depicted in Figure 1 aflached as Annexure 6. EMM has
indicated that the connection i tha existing 600 mm bulk water main can ba made as indicalad onh

the drawing.

The sacond option is io tie-in at the existing connection 150mm diameater pips in Ceder Avenue, This
will ellminate any road crossings across Rondebult Road and tie-in on the 630mm diamotar stesd

pipe.

atprojalle A0 Ecnmad i Inels verslagoorl #, & Gdoom Zena b
[ega {0 PGy o BET Few A 20030610
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Figure 1; Existing Sewar Hetworks and Water main
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4.2.1 Standards and Specifications

The water reticuiation system will be deslgned with design software and canstructed in accordance
with thee materlal design standards of the EMM io facilitata the take-over of this ssrvice afier

completion of the installation thereod.
4.2.2  Design Criteria

The estimated water demands for the proposed development are summarizad in Table 4,

Tahle 4; Estimated Water Demandds

Avarage Annual Fire-Flghting
i Diemand Rad Booik Takle 9.20
Minimum
! Ert Description Todal Total Minimurm Resldual
Ha. Fira-Risk Hydrant He:xd
| AADD | Demand
Klday | Vs Calegory | Flow Rate {m)
e iUs) (Refer to
o Note {al}
3~16, | Resldsntlal 1 (123 full Low sk 8,3 G
i
42-1286 | title stands} %1 » |
| .
Residential 4, 60 u/ha, | : Moderata 28 15
12| (2,04ha) 88 1 9% ¢ msk L
Special {Consarvation) ] Low rigk I
41| {1.26ha) |
Public Opan Space Low rigk
. 43
127 | (288na) S R R
TOTAL 208,8 242 |

MHotes;

{a) The minimum residual head should ba obtained with the hydrant discharging at the minimum
hydrant flow rate, assuming the reticulation Is operating under & condition of Instantateols

paszk domestic demand at tha tima.,

uhpralakR 209 @ o nat k0N wirslachanriat ext 5 rh.doen: {zecdhem)
Pago 1% ATERE0-000  GZ1 Fow & 200 3-06-13
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4.2.5 Levels of Service

The levate of servics nlanned far this development will be:
= A metered connaction to every stand.

. For a peak factor of 4 and a maximum flow speed of 2m /s a feeder ling of 160mm is
recammiended to the residential and sectlonal tiltle stand.

. The distribution from the residentlal stands will be a diamstsr 110mm.

. Heuse connections for road crossings will range from 63mm to 32mm
4.3 BULK COMTRIBUTIONE

EI/M indicated In the letier attached as Annexure § that no bulk services contributions in respeci of
water ara required

4.4 COST ESTIMATE: WATER

The cost estimate for the water layout is provided in table 5.

Table 5:; Cosl estimate: Water

Descriptinn - Q7Y [ Rate Amouri
160 UPVC Class 12 1720 | m [R 330 | R 18260000
110 uPVC Class 12 ] 900 m |R 470 |R 423000.00
63HDPEClass 12 520 m |R 220 | R 114 400.00
40 HDPE Class 12 IR m |R 140 [ R 5600.00
32 HDFE Class 12__ | 200 m |R 50 |R 1000000
150 Valve 1 | ne. |R 2000 | R 2000.00
100 Vals B 4 no. | R 1700 [ R §800.00
63 Vale ] K . | R 600 | R 600.00
Below Ground Hydrant {Bayoned) B no. R 2500 |R 2000000
| Connection to Munlzipal 1 nc. |R 25000 R 25000.00
House connectlons (double} 48 | wmo. |R 300 [R 14400.00°
House connections {si'hgle} ) ' 31 e, R 150 | R 4 650.00 ;
SubTotal | R 80905000
| Cnntlngenc‘_-.r“ ) ' ) 10% R 80 905.00 ']
 TOTAL |  |r sssomson |

whprelskbs 201 Sos e #E wals veralagtonel ol rhi.door {zuulben}
Fage | 27020000 e ke & 20930512
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g, SEWER RETICULATION

5.1 BULK SERVICES

The axlsting main 300 mm diameter sewer outfal line iraverses along Rondebult Road (KB(). EMi4
requira GLS Consulting {3LS) to condugt = capacily assessment for the development at the
Developers expense. Provision for this has been made in the dishurgernants in table 7. This
information is requirad to determiie whether sufficient capacity exists in the existing infrastructura to
accommodate the proposad development. Mr Mclean however indicated that thetr department will in
principal suppert the application for the development hased on the previcus master plan information,
which Indlcated that capacity was still available. They wili also suppor: the utilization of the existing

sewer connections as depicted in Figure 2,

Figure 2: Exlsting Sewer Networks
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For the purpase of this report it wes assumed that the existing sewsr main outfall ling has sufficlent
capacity and that the sewer line located on the southern side of tha development can also be utllised.

The exisling sewer network layout Is deplcted in Figure 2 with the propesed attached as Annekura T,
Tha connection to the existing sewer line iz proposed at position E on the drawing.

B2 STANDARDS AND SPECIFICATIONS

The sewer reticulation system will be designed with design software and constructed in accordznca
with the material design standards of the EWMM to faciliizte the take-cvar of this servies after
completion cf the installation thereof.

5.3 DESIGM CRITERIA

The estimated sewage ouiflows for the proposed development are summarizad in Table 8.

Table 5: Estimated Sewage Quiflows

Erf Nurmber RDescription i Design flow raie ;:;aé‘:tgﬁg
3.40, 42-126 | Residentiat 1 {123 fuil title stands] 0-?“4““ | 08 |
1.2 Resldential 4, 60 u/ha. (2,09 ha) 0,8/unit 0,85
41 specia: {Conservation) {1,25 ha) _ :
127 Public Open Space {2,38ha) _ : 053
L ToTA | | 222
MNote:

Peak factor of 2.5 and 15% infiliration will he usad,

5.4 LEVELS OF SERVICE

The leveis of service planned for this development will be:
. A watar hotne sewerage reticulation system serving sach stand

" Manholz spacing will be at 100 matar intervals of directicnal changes.

- WEYS pipes with 2 minimum clamater ef 160mm except for house connectlons from the

municipal connection to the house which will be 110mm dignatar,

Zhpriafakle 200 Bomel E0ne o vasiagiasmel et GrEdoem (e Lt}
Pz 1t BTREEOLLO0 ;) U300 Re 0 201 3-05-13
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5.5 BULK COMTRIBUTIONS

EMN indicated in tha letter atizched 28 Snnexure 5 that no bulk gervices confribution in raspect of
sewer ls reguired,

5.6 COST ESTIMATI:

The cost estimate for the sewer layout is provided in table 7.

Tahle 7: Cosf estimate; Sewar

Description aTy Rate Amount
160 UPVC 1 800 n R 750 | R 1425 000.00
Rouse sonnections 125 no. | R 300 | R 37 500.00
Manholss 42 | rmo. |R_ 7500 |R 31500000
Sub-Total R 1 777 500.00
Contingency i 10% R 177 750.00
TOTAL R 1 855 250,00

reproje ke 2014nnmat afnals verdagican:: el & Gdoen [rard Rl

Faga 16
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G. ELECTRICAL RETICULATION

WorleyParsons RSA appointed Motla Consuliing Engineers to do an independent study on ihe
axisting and required slectrical natworks. The report presents bve options for the slecirlcal nebwvork.

Tha electrical report is attached hareto as Appendix 8.

phpraetda 20 Feomst sffinelo veslagtiorat el 2 rEsocn [zandbon}
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¥ COST SUMMARY

The cost summary of all the enginearing sarvices listed in section 21c 6 1s provided in table 11,

Table 11: Ergineering Servlces Cost Summary (Including Elecirlenl Dplion 1)

Disuipllnau Cont

Roads R 667452500
Storm Water K 1 060080.00 |
| Water R £89055.00 |
Sewer R 155526000 |
Electricity R 11430 637.59 |

Sub-fotal R 22011 317.59

Professiongl Feas R 354842236

Construction Maonitoring 53 g28 61275

Disburgements R 6 301.81

Suh-Total R 26 504 654.52

VAT F 3710651.63

TOTAL R 30215 206.15

The cost of servicing the stands {including the 122 sectional title units} amounis to R 123 327.78 per

stand for option 1.

Tabla 12: Englnearing Setvices Cost Summary (Including Electrical Option 2}

Digcipling Gost
Roads R 6674 525.00
Storm Water R 106095000
| Watar ) R 889 956.00
| Sewer R 1956 250.00
Eleciricity R 9651206490
Seb-total R 20 232 586.90
Prefessional Fees R 340288985 |
Construction Monitaring P 612 341.97
Dishbursemants R 308 186.43
Sub-Total R 24 555 Y8515
VAT K 3487 337.97
_TOTAL R &Y 983 523.07

The cost of servicing the stands {including the 122 sectional title units) amounts 1o R 114 260.650 per

stand far aption 2.

Ehprojedle 10 Boomed »EINAlA verslapioored exl & ridecr nen e
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Appendix 1 — l.ocality Plan
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Appendix 2 — General Layout
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Appendix 3 - Proposed Road Upgrades
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Traffic Impacf Study
Comet Extension 8
{Portion 406 of the farm Drisfontein 85 IR}

Description

Rafer to Anpendix |

| The pravious applicatlon for industrial, commerclal and

1 far this development.

A new developmeant, which consist of residential lentd
uses s proposed on Portion 406 of the Farm Driefontsin
BE --IR, located in Bokaburg,

business 2 io be developed an arven 100, 104 snd 102

' | will no longer be pursued and 1t s nropased to rezone !
- - | the abave erven to residential only.

The residential development will gensrate less peak
| hour tips than the previous application and it s
" | therefore necessary io ra-analyse the Intersections o

determine the extent of road natwork upgrading required

2 Locility ©

"| The development is situatsd an Portion 406 of the Farm

Diisfonteln 85 -IR, which is located east of the K80
(Rondebult Road between K106 {Main Reef Road) and
Commlsslener Road. Refer to Figura 1.

Appandix B,
Figurs i

3. Proposad

|| Tha development will consist of the following:

? Development.

=123 units Resldential 1 {stands)
o122 units Residential 4 (6ufha}

a. Laiant Rfghts

The following developnent was inchuded a3 tatent rights
I this study {based on the information recelved from
Council and previous studies):

= Comst Xid siugted on Portion 403 of the Farm
Driefentein 85, Helding 7, land use rights consist
of Industrial,

Comet X14 is 70% aperational, thersfore it is assumed
that this development frafiic is Included in tha traific .
volumes counted on the 5" March 2013, An additional
30% of the Comeat X14 development treffic will be added |
=5 latent developiment trafiic to the network. '

The expsected 30% (118vph} of Comet X14 Bs |atent
rights s shown in Table 2 and the trip assignment is
shewn in Figurs 2a

Appendix A, Table
2 Appendix B, ]
Figura 3a '

5. Trip

i Generation

The proposed development will generate 270 trips
| during bath the woskday Al and P peak hours, Refer

Appandik A, Table

—_

T18 297B.2 —Goried %3 - Dref: Repoil



“Traffic Impact Etud}.f
Gomet Extensmn :

[Purtlon 406 of the faim nnéfantﬁif “fBE IR} o

Rﬁféi; to ﬁppend.ix

Crevelopmént

Street. Two additional access points will he provided
vig Ash/PIne Sirests snd Beech Street.

Dazcrigtion __
ta Tahke 1 for the trip geraratlon. 1
The edditonal Cevelcpmant trafiic is expscted to!
distributed as follows: i
+20% ta the East on K106 {Main Reef Rd)
e +10% 1o the West on K106 {Main Reef Rd) A
: PR ppandx B,
: E?ﬁﬁh “ﬁéaﬁ]!’ -1 +15% to the North on K80 (Rendebult Rd)
St 1250% to the Scuth on Commlssioner Rd Figure 4a
+15% i the Wast on IX105 (Maln Reef Rd})
5% to the North on Pretoria Rd
_- s +10% to the South on Middel Rd
. Tri}:n . The expectsd trip assignment is shown In Figures 4b Appendix B,
Assignmant and 4¢, Appendix B. Figurs 4b & dc
The propused residential development will have thres
il . i ¥
£, Access to the acouss puln't?. The main access will be from a Appendix B, |
proposed fraffic circle at the corner of Gomet and Paim Figure 8 :

g, Studly Area &
existing
intsreectlon
layouts

The following intersectons were inclidad in the study
araa of this study:
1. K108 (Maln Resl Rd) / Pretoria Rd;
. K106 (Main Reef Rd) / K80 (Rondebult Rd);
. K00 {Rondebult Rd) f Pretoria Fd f Comet St;
. K80 {Rendebult Rd) / Camet Rd
. K80 {Rondaebult Rd) / Midded Rd

BN 4= L3 ba

. Palm St/ Comet St

[T Z675.2 -somet K& — Dralt keparl




Traffic impact Study
Comet Extension 8
{Portion 406 of the farm Driefontein 85 IR)

Bescription

Refer to Appendix

10 Adjacent. .
Road
Nafwark

The local road network south of the development can
be considered as Glass 4 and Class 5a& Municipal
Roads and inchide:

Comet 5t
Palm St
Fine S
Ash 5t
Beecch St
Aracia St

ah iy Ay D

It is alse envisaged that development traffic wil be
distributed io the major read network which includes
the following:

2 Kuit {Rondsbult Rd) part of R21 (Class 2): 15 a
Provincial road located an the westarn side of the
developrent that links the Boksburg area with the
N12 and W17, It is a four-lano dual carriageway.

= K106 Maln Reef Rd (R29) {Class 2): is a four-
lzne dual cartiagaway; with a eastiwest direction.
Sityated north of the proposed devalopment.

= Pretoria Road is a Class 3 road, running in an
northisouth direction. It intersects with Main Reef
Roarl {R29} and Rondebult Road (R21)

Traffic surveys were conducted by ITS Engineers during

11. Buckground | the AM and PM peak on Tuesday on the 5 of March Anpendix B,
Valumesg 2013, A growth rare of 3% per annum was used to Figure 2a & &3
eatjmate the year 2018 traffle demand.
12. Analysis Brenario 0: 2013 Trafic volumes (Existing Geometry) Aplpendm B,
Scenarlos Figura 2a




Traffic Impact Study
Comet Extension 8
{Portion 406 of the farm Driefontein 85 IR)

Deseription | Refer to Append/x

Scenarlo 1; 2013 Traffic volumes with Latent Rights Asnpandix B,
{Existing Geometry) Figure 3b
Scenario 21 2013 Traffic volumes plus Latent Rights Appeandix B,
and Developmant fraffic {Existing Geometry) Figure Sa
Sgenario 2d: 2013 Traffic velumes plus Latent Rights Appendix B,
and Developrent traffic (Proposad Geometry) Figura &b
Scenarle 3: 2018 Future traffle velumes with Latent Appendix B,
Rights [Exlsting Geornetry) Figure 83
Scenario 3u: 2018 Future raffic valumes with Latent Appendix B,
Rights (Propused Geomstry} Flgure Gb
Scenario 4 2018 Fufure traflic volumes with Latent Appendix B,
Rights and Devslopment trafflc (Propossd Geometry)

Figure 7

13. Capacity
analysas

The capacity enalyses for this study wers conducted
using the Highway Capaclty Manual 2000 intarsection
analysls methodologies for signalised and unsignalised
intersections.

The resulte of the capacity analyses are discussed
below:

In Scenaric 0, 1 & 4 all the existing intersectlons
opetate at an acoeptable leval of senvice {LO3).

f and Davalopment traffic

The fallewing intersections operate at an unacceptable
level of service durlng the AN and P peak hour,

= Intersoction 1 Preiorla Fid and Main Resf R

% Intergectlon & Comet 5t and Palm 5t

seenario 2 2018 Future traffle wolumes with Latant

Rlghts

ievel of servica during the Akl and PM peak hour

Scanario 2: 2013 Trafflc volumes plus Latent Rights

The follewing intersections operate Bt an unacoeptable |

Appendi A, Table
8 and Appendix D,
Brawing 2278.2-
G401

Appendix B,
Figure 23, db, 5a,
Gb, Ba, €band 7.

T3 22782 —Cormal A — Draft Regor




{Portion 408 of the farm Driefontein 85 IR)

Trafflc Impact Study
Comet Extension 8

Dezcripion

Kafer to Appandix

= [Interseclion 2 Rondebull Rd and Main Reef Rd
= Interzecton 4 Rondebult Rd and Comet Rd
= Interzectlon 5 Rondeboit Rd and Middel Rd

With the proposed upgradss in place (Scenario 21 and -
au), all the Intersections are expected to cperate at an
acceiHable levels of service.

14. Expected
road
upgrades

With reference to Table 4 the followlng upgrades were
proposed:

Latent Nevelopmant Rlghts:

& Pratorls Rd and Main Reef Rd: Provide an
exclusive laft tum |ane on the southern
approach, a through [eft turn lane on the
northem approach and e through right turr lane
on the eastern and westermn approachas.

Latent Develcpment Rights and Backgrountd:

* Rondebult Rd and Middel Rd: Provision of an
additional through lane on eastern approach.

o Rondabult Rd and Main Resf Rd: Provision of
an addltional through lane on southern and
norihern approaches.

Ceveloper of Comet xB:

o Rondebult Rd and Comet Rd: Provision ofan
additional through tane on novthern approach
and conversion of 4 through lane te & through
right tuen lane on the eastern approach.

s Comet Rd and Palm 3t Should be upgraded to
a traffic circle.

Appendix A, Tabie
4 and Appendix B,
Figure 8

16. Parking

| According to Ekurhulent Metropelitan Municipality

Devalopment Planming guidslines.

16. Public
Transpokt

The proposad development will result in an Increase in
the number of publlc franspart users on KE0. Provision
shatild be made to soccommodats public transpor

vehiclos safely. The eonstruction of puille transport fay-

7S 2278 £ - Comet XE — Draf: Report



Traffic Im pacét Study
Comet Extension 8
{Portion 406 of the Tarm Drisfontein 85 IR}

Description Refer b Appendix
by &t Rondebult Road / Comet Read infersection is -
therafors recommended.

11 Gﬂa'it._ Estimated cost of road upgrades R 2 639 000 (excluding Append(x A,
T

Estiniate

Table 4

18, Concluslans

Given the findings of this report, the foliowing are
concludsd:

= The proposed development will consist of residarial
land uses.

= |t iz axpected that the development will generata an
additional 270 development irips during the AM and
FM peak hour.

= The 30% of Comet Xi4 developmant traffic is
consldered as Latent development traffic. Tha
adritional 119 Letent development trips were added
to the road network.

o The existing roed natwork is currently operafing
close to capaciiy with [imited spare capacily.

= Given the road upgrading proposed in this
documant, the proposed davelopment trlps can ba

during the 2018 horizon year.

2 The estimated cost to upgrade the external road
networls ko accommodate the 2018 traffic damand of
Comat XB iz R2.563% 000, saxcluding VAT,
enginesring design  fees, contingencies, the
relocation of major services or the expropriatich of
land. In addltion, a treffic clrele is to ba implemsnted
at the Intergection of Comet Road/ Palm Avenue.

LY

davalapmeant if the road upgrading preposed in this
document is Implementad,

= The road upgrading should be designed by a
registered professional anginear with  sufficlent
roads design axparlence.

= Tha cost of the road upgrading propossd [ this
documsent should be shared amongst the Comat
¥i4 and X8 developmaent. The distribution of cost

should e negotlated  amongst  the  relevant

The road network will have sufficiart capacity to -
accommadate the trips generated by the proposed :

accammadated at an acceptable level of service

TS 2275.2 ome! K8 - Lraft Report
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Refor to Appehdlx '

develupers

18, Recommend
ationa

upgrading  recommendasd
implamented.

in

this documeant

The proposed development is supported from & traffic
snginsering  point of view provided thal the road

are

TS 2270.2 - Coreat £8 — Drafl Rapert




Table 1

Tahle 2

Table 3:

Table 4:

APPENDRIX A

TABLES AND ADDITIONAL INFORMATION

Expected trip generation of the propesed development
Trip generation for the katent rights
Required road network upgrades

External road upgrades cost estimate for the proposed

development
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COMET EXTENTION 8

AP

PENDIX A

Tabhle 1 Expacted trip ganeration of the propesed devalopment

Weekday AM Paak Hour
amgog | Resdental . 3-4DE L ea | g | om%| 75 | 34 | 161 | 135
1 L 42.126
ot X8 &4 A0 y— -
ceidentis . ]
20400 | Joouna) | 132 | 23 11 |esw| 75 | 84 | 1o | s
Total 13 a0z o
Weekday PM Feak Hour -
saopg | Fosidentisl | 3-40& . 4ng | oqq d7ew | 28% (101 | 34 135
1 42 126
Comet%8 | 54 300 e—— —
esidenta : r
| 40 Soang 18z | 22 |1 7o% | 26% | 101 | 34 13
Total 202 | 88 : 270

) Weekday AM Peak

1 Cornel %14 hdustrial | 10704 m? | €6 | wphii0Om® | 318 | 80 ! 6 B | 24 | 138 |
. Weskday PM Pealt i
; i : _ i
1 Comst¥id | hmeustial | f0704m? - 06 | wphfi0Om® | BD 316 ° 385 24 | 85 | 119 |

: i I I ! :

TG 2270 & —omet X2 — Draf Resarl




“Yakls #: Reguired road nebwork upgrates

Canstrust an |Ic:-n3.|
Eastemn thraugh right tum lene
Censtruct an addiflcnal
1 Pretoria Road and Signalised Western through right furn lans 8
Main Resf Road Northarn Canvert tha l&ft furnfane 1o B
a thougl loft tum lane, |
" aouthern Conatroct amn exclusive left
ne .
2 Rondebut Roed and Slonalised Enug:lern Gonziruct one sdditlonal
Main Rewf Road Nortbern thraugh lane per approach
Convart the threugh lana |
4 Rondebul Boad and Slanatised Fastern to & through right turn lane. [
gnali '
Gomet Road Notham | Construct an addiional
thraugh lane
Rondebult Road and ) Caonstruct one addMcnal
§ Micklel Road Signatised Eastemn thrgugh lans
Comal Streat and .
g Palm Stret Traffle Circle Provlde & trafftc clr::.re

2, Fand 8,

Note: The devsfoper of Comet X8 wil only uegrads intersection 4 and 8 because of the fow distribttion an nfsrsections

Takle 4: External road upgradas cost estimats for the proposed daveloprnent

figir ?iaﬁi#

Rondabult Road and Comat Roed witening on north =
4 Rasd approach 1846 | R 15000
5 Comet sgﬁ‘éﬁ’"d Paim Construct a hsfe gircla | 063 | R 893000

Total fexeiding VAT]

K 2538000

Ficase nole et the sbove cost osfimate was based o g Gl 1ale approsoh, which excliie
professionel faes, contingsncles, the rafoestion of maior rarvicas end VAT, Tho esfimale 1Ry also
bagsed a conseptual layaw, which was done without defalied schvices information being pvaifelia gf tie
time of fhe study, The cost esifmato ooes nof tofida the aoguisiion of fand roquired o constrlic

FOORES FOEUS,
4 FHONLO0 par soaT of & Fead,

TS 22782 ~Comet 1 — Diaf [iepart
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Flgure 1:

Figure Aa:
Flaure 2b:
Figura 3a:

Figura 3k

Figure 4a:
Figura 4b:
Flgure 4¢:

Figure Sa:

Figura 5k

Figura 5e¢:

Figure Ga;

Figure %k

Figure &a:

Figure T:

Clgure 2

APPENDIX B

LIST OF FIGURES
Locality Plan
Srenario 0 - Base year volumeas (2H13) AM &.F’M Paak Hour & enalysls results
Scenario U ~ intersection geometry

AN & PM Latant rlghts

Scenarle 1 — AM & PI Pegk Hour Base ysar volumes (2013} plus Latent Fights
traffle and analysis results

Expactad Trip Distribution
Ar Pegk Hour Trlp assignment
Pi4 Paak Hour Trip assignmeant

Seenaric 2 — AM & PM Pealk Hout Base year volumes (2013) plus Latent Rights
traffic, Development traffic and analysis results

Seanaric 2u — A & PM Paak Mour Base year valumss (2013) plus Latent Rights
traffic, Development trafiic with upgrades and analysis resuits

Scenario 2 - Intersection geametry

Seenario S — Horzon 2018 traffic volurmes AM and PM Peak Hour with Latant
Rights traffic & analysis results

Seanatic 34 — Herizon 2018 traffic volumes AN and PR Psak Hour plus Latent
Rights fraffic with upgrades & analysis results

Scenario 3 - Intersection geometry

Sranario 4 — Horizon 2018 taffic volumes AM and PR Peal Hour, Latent Rights
trafflc plus development traffic & analysfs resuls

Goneral layout and propoesed road upgrades
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CONMET EXTENTION &
(PORTION 408 OF THE FARM DRIEFONTEIN 85 IR)

APPEMDIX G

PROPOSED TOWNSHIP LAYOUT
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COMET EXTENTICN 8
{PORTION 406 OF THE FARM DRIEFONTEIN 85 IR)

APPENDIX [

PREVIOUS COMMENTS

T8 2276.2 —Comet X8 - Draf Ropall
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Ekurhuleni

METROPGLITAN MUNIGIREAUTY

%

P O Bay 38155 Regional Office; South

MENLG PARIK

Moz Infrasbuclure Serduss:
Raade, Transpor & Gill vorhe

: SAANE Bullding

Fax No : {012) 435 6300 tfa Guaen & Sellsbury Sirest
GERMISTON

Atfention : Mr J.G Zendbery P ) Box 148
GERMISTON

Enquiries : Johann Mark 1400

Tel : (014} 874 6971 Tel T 2711 AYd-7E1

Fax : {011) B74 8682 P! nmmmm

Qur ref : 15313 (1M 11.24)

Date . 07 Janugary 2008

Desr BIr

Megsts Kwezi V3 Engineers

BERVICES REECRT FOR THE FROPOSED BEFE@MEN_T COMET EXTENTION 8
Your lstier, 218270 dated 29 October 2008, has reference.

Kindly, towever, take note that Rondebut Road (K €0} was constructed entirely by tha
cralwhila Boksburg City Council and iherafore belongs to Ekurhuleni Metropelltan
Munlcipality ane not Gautrans as mentioned in your report. Similarly the raintenance of
Maln Regf Road was canisd over to Counci by Gaulrans lpng ago.

Your proposal fo do the comstuction according to Gautrans atapdards s however
accepiable,

This Directorate would like o have the impact of this development on Rietfontein/Pretoria
to the nowh of the development up to the N12 Freeway and Rondebult Road to the soufh
of the development to the Mi7 Freewey madailed and the improvament that need 1o bo
done to improve the level of service pofnted out in erder o plan and budgst thierafor.

It Is iicomprehensible why the improvements to fhe Rondebui/Mdiddle Ruad interseclion
are necessary and this Dirsctorate wishes 10 know what impact this Development will
Fave on Comet Road Scuth.

It Is further diffieuit to understand the ressoning for the widening of Randebuit hetween
Intersections 3 and 4 orly. Why is it not neceseary fo widen Rondsbult Road beyansd
thuse two Intersactions?. Furiher corunart will be given on recelpt of an amsnded repor.

“Yours falihfully

G STYRYDOM (Pr Eng]

REGIONAL DIRECTOR: 5CUTH
INFRASTRUCTURE BERVICES:

ROADS, TRANSPORT AND CIVIL WORKS
fmr




Ekurhuleni

METROPOLITAM MUMIGIPALLTY

Ragional OFfice: South

ieasis TS 1 o
e pfractratture Sorvices:
ﬁg D'fa';:?“'ma“d rescent Ruats, Transport & Givil Works
ro v s Bullding
Building ‘i elo Uueen & Spilsbiny Sirest
FPERSEQUOR FARK GERMISTGN
anzd PO Box 140
GERMISTON
1400

Attention: Dr P Pretoriug
Tal . +(2711) A71-7371

Fax: 012 349 1666 Fax: +{27t1) 874-0082
) [t l=TalMEeTai]

Enquirles : Rethabile Raplletsa

Te! : 011 8746628

Fax ; 011 8746682

Our ref : 1746373 (RR 11,278}

Date X 11 Dacember 2008

Caar Sirs

[RAFFIC IMPACT STUDY (REVISION 1) ; GOMET EXTENSION &

Your report dated Septermber 2008 has reference,

Tha contents of the trafflc Impact study far the proposad Camet Extension & is found  (+]
he in order, but thls Directorate would have oxpectsd fo have the Msin Reef f
Trichardts Intersection modelled as well,

Please updata the study in thie regard, for eubrniasion snd further cormants and/or
approval by this Directorats.

Yours @Tnful{y

GJEIR {Pr Eng)

REGI DIRECTOR: 8OUTH
INFRASTRUCTURE SERVIGES:

ROADS, TRANSPORT AND CIVIL WORKS

Copy:  Urban Rynamics
Attertion: ) Van Der Mernw::
Fax: 011 482 4131



REFERENCES
« Deparimant of Transport, South Afrfcan Trip Geherafion Retes Manual
» Institute of Traneportation Engineers. Trip Genaration, 8" Edition. 2008.

+ Transportatlon Research Board. Mighway Capacity Maoual, 2014
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WorleyParsons | EeaNomics

resources & energy

WATERFALL MANAGEMERT COMBANY
SERYVICES REPGRT FOR THE NEYELORMENT KRDWN A5 COMET EXTENSION B

Appendix 4 - Roads and Stormwater Drainage Plan
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WorleyParsons EeeNomics

resources & energy

WATERFA ). MANAGERERT COMEANY
SERYICES REMORT FOR THE DEVELLIPMENT KNOWHK A% COMET EXTERSION 5

Appendix 5 — Ekurhuleni Response: Water & Sewer




Memoranaum :
Ekurhulen

METRCPOLITAM MUNICIPALITY

MNerdhern SDR

To: Kwez V3 Engineers Infrastrusiuig Services
P {3 Box 34155
tenlo Park
0102
Waoter fenvices
our Ret: 154343 05 DREN
Your Ref: Cnr CR Swart Drive and Pretorio Road
Tell: (012 425 £300 : Kempton Park, 162(
Fooe ({012} 460 1334
FO Box 13
From: INFRASTRUCTURE SERVICES Kermpton Park, 1420
Worter Services :
fHoritern Service Delivery Region) Tal! {011} 398 2044
' Fax: {011} 394 9949
E-muail; nopenit@akurhulani.com :
whirwh ek Ldallsn),c
Date; U3 July 2007

SUBJECT: WATER AND SEWER SERVICES REGIUEST ON PORTION 404 OF THE FARM DRIEFONTEN 85 iR :
COMMENTS

Your letter regarding the servicing of the above mentionad development, dated 19
June 2007, refer,

with respect to the provision of sewer and water engineedng services to the above
township, tihls Department wishes io make the followlng comments:

Plarse note that this Department’s Draft Deslgn dpecificatons have 1o be
adhersd o {copies are availabla from this Department on request). You are
advised fo gocguaint yoursef with the contents of the document before
construction commences. .

Only one connection to the sXisting 400 mm diometer water maln located an
the weastern boundary of the '

K20 will be maid available for the development as indicated.,

The static prassure of the connection point s £40m.

The water network has the capacily to supply the proposed development.

As indicated on ihe altached pilon, the sewer connection will be maid available
on the exisling sewer network as and when required.

Please contact GLS to determing if tha existing sewer network has the capacity
fo accommodats the sewer flows.

The Developer will be responsible for providing or upgrading the necessary
external and infernal water- and sewer services, to service the each stand of the
proposed township, 1o the satlsfaction of this Depariment.

The design and site supervision ol the said services has io be done by o
registerad professional Civil Engineer, ond has to be according to this
Departiment's design specilications and requiremenis.

Dasign drowings have lo be submiitted to this Departmeant for approval prior fo
commencemeant of construciion,

Do e e nls b REAlin 5% apssro Wiy DOCUmman ik 00 - 2205008 el noolny g of tha e O eturnein 5562 (Lwed Wldac




= AHor completion of the construction, the mainienance and operclion of the
services wii be taken over by lhis Department.

= The cost of providing waler and sewer services fo ihe proposad development
las described above) will be for the accound of the applicani.

s Only affar ihe above have been complicd with will the relevan cerfificates be
issbed.

e Please be advised thal no bulk serviceas conirbutions in respect of water and
sewel cre required.

It is frusted that the above meels with your approval. For any enguines, Gwen Madizeng from
this department {felephone nurnber 398 2154) can be contacied.
aurs fofthful

C

¥
i Ledn

e, Chlef Aren Engineer: Edenvale SDA

Samumes anz Lol lihgein penak )y Jocumelsgy £lan - eeescs el o0 pn A ol Ihg farm Gridonrek 35 1R Kwa ¥ oo
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Appendix 8 — Proposed Water Layout
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WATERFALL HMAKAGEMERT COMPANY
SERYICRS REPCRT FOR THE DEVELDPMENT KNCAN AS COMET EXTENSION &

EegNomics

Appendix 7 - Proposed Sewer Network
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WATERFALL MANAGERMENT COMPANY
SERYVICES REPORT FOK THE DEVELCPMENT KHUWH A% COMET EXTENSIGH 8
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Appendix 8 — Proposed Electrical Services
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PROPQSED DEVELOPMENT OF COMET EXT 8 SITUATED ON PART
OF PORTION 406 OF THE FARM DRIEFONTEIN Me. 85 LR.

ELECTRICAL ENGINEERING SERVICES REFORT

EXECUTIVE SUMMARY

This rapott documents the expacted reguirements from tha supply authority (Ekurbulent
Metropalitan Munlcipality (EMBA)) for the provision of efectrical services to the proposed
devalgpmeni of Cormet X8 on part of portion 408 cf the fann Drigfontein No 85 iR,
Boksburg.

The development requires an estimated 986kVA, which involves the Installation of an
electrical natwork from Angelo SAR subs:ation, as electical bullc supply is not avallable
from the existing network. Two opilons ara discussed of which the main difference is the
building of & new 11kY switching substation for tha proposed davalopment. The stands
are serviced by 4 x 315kVA 11000/415V miniature substations, 8 MV backbone ring
natwork, a radial LV feeder network from the miniature substations, and distribution

kinsks from where stands are connacted.

It ts recormimended thai the developer forneally apply to EMM in order to electrically
connect the proposad development, once the development is approved. EMM shouid
further be kapt shreast of the urgency of the connection, as their current applicetion
Eskom to upgrade Angelo SAR substation may need to ba updsied to further increase

the capacity of the substaticn ta accommodate the propoged developmeant.

Weterfal Maragaorant Comp—an_y A Juqa 23 - Fogr 4 of 22
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PROPOSED DEVELOPMENT OF COMET EXT § SITUATED ON PART
OF PORTION 406 OF THE FARM DRIEFONTEIN No. 85 LR,

ELECTRICAL ENGINEERING SERVICES REPORT
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PROPOSED DEVELOPMENT OF COMET EXT 8 SITUATED ON PART
OF PORTION 406 OF THE FARM DRIEFONTEIN No. 85 L.R.

ELECTRICAL ENGINEERING SERVICES REPORT

1.1

1.2

1.3

1.4

INTRODUCTION
Scope of Report

This report provides information nn the existing electiizal sarvices, as wall as the
electrical services reguired to cater for the proposed development of GComet
Extansion 8 situated on part of portion 408 if the farm Driefonteln No. 83 LR.,
Bokshurg (hereinafter referred to as "the proposed development”.

Appolntmant
Motla Consulting Erglnesrs {Pty) Lid has bsen appointed by WorleyParsons to
prapare an Electrical Englnsering Services Report based on the proposed

development.

Locality

The proposed development is located on a part of portion 406 of the Tarm
Driefontein Mo, 88 | R.. and forms part of the Ekurhuleni Metropolitan Municipa'ity
{EMI) in the Boksburg arga, and is named Comet Exiension 8. The approximaie
GPS& coordinates of the proposed developmant is glven as: 525°12'56.817
E28°*4'14,21". The proposed development 's indicated in Annexure A.

Infarmation ohiained

“"he site was visited and existing services were rscorded for the sald property and
tha suroundlng area {Including medium voltage network and equipment, low

voliage network and equipment and telacommunicaiion redwork).

The Exurhulani Metrapallten Municipally representative responsible for Planning in

thoe Boksburg ares is Mr Simon Mkanyenl and Mr Canie Zrasmus, and a meaeting

Wiatorfal! Manegamant Co.lnpar;;r 4 June 20713 Pange 7 of #2
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2.1

was set up with Mr Erasimus in order to obtain infarmation ralateo to the proposad

davslopment, electiical capacity in the area and project reguiremanis,

EXISTING SERVICES

Elaetrical

There exiat no infrastructurs of any nature on the proposed development, with it
being open vald at this stage. The exisling established residentisl area located to
tha South of the proposed development is fully serviced with an undarground

medlunt voltags (M) and low voitage {LV) electrizal networs.

A ciouble cireuit 150mm® 11%V PILC ceble [z installed in Comeat street, turning right
Into Palm street. Tha zrea is serviced with a minigture substation sluated in Palm

straat (near erf §33). A switching substation is 'ocated opposite erf 926,

The existing slectrical network 11 tha area to the South of tha development does not
have spare capacity available, and therefore the proposed devalopment will not be

fad from this particular nelwork.

Figure 1: Miniature substation in Palm street Figure 2: Low voltage distribution kiosk

{near erf B33)

| aferm) Mamigamen! Cﬂmpﬁjj.‘;l; 4 J[.'.I?s;-?.r-ii.f.'ﬂ Page 7 of 22
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Figure 2: Switching substation in Faim street  Figure 4: Switching substation in Hespital read

{cpposila arf Y26) {opposite ety Hospital read and Cadar street)
2.2 Telecommunicatlon

The existing telacommunication services installed in the adjoining rasldartlal area
located io the South of the proposed development s an undarground Telkom
network. 1t Is anticipated that a similar network will be required for the proposed

devalopment.

Flgure 5: Underarourid Talkom netwerk

F
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3. HEW ELECTRICAL SERVICES REQUIREMENT

3.1 Land Uge, Arcas and Zoning

The proposed developmant layout provided by WorleyParsons Indicata the land use

of the proposed devalopmant, 2lso shown below in the tablz:

Zoning : Land use Erf no's No of | Total area % township
stands } fha) , ared
Residentizl 1 Betached houses — | 3-40, 42128 123 3.3¢ ha 32.31%
240m? arvan
Residentiel 4 Resldential dwelling 1-2 2 2.04 ha 19.44%
units ~ B0 units per . :
ha
Special Conservation 41 1 1.25 ha 11.91%
S L FPU PP
P05 Park 127 i | 258ha 28.4%
Rozads 0.83 ha 7.94%
128 10,48 hia 160%

Tabile 1: Proposed developmont area

3.2 Electrical load calculation assumpticns

321

Hational standards

SANS 204-1, *Enetgy efficiency in buildings” is used to caloulate the rejuire load.
Acoording to SANS 204-1:2008 (Eneqgy efficiency in blildings, Partl: General
rsguirements), the Bokshurg area falls in zene 1, whish ig classified a= "celd

intericr”. By mieans of this and others, the estimats load requirsment for the various

iand use parcals is calculated,

SANS 10400, "Buildlhg raguiations” is used fer specitying further energy efficiency

measures, and some are listed hara:

Watnfal Mansoemet! Company

4 June 2013
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« A minimum of 50% of the hot water provided is to ba by non-electrical
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resistance sources, |.e. Approved heat pump, solar geyser o gas geyser o
be instal'ad by licensed professional or speciglist with all exposed hot water
piping io be insulated with insulation with &n R-velue of 1. To comply with
SANS 10400-XA Clause 4.1.

s Further regulations with regards to architacture and construction of buiidings
are listed in the current version of SANS 10400, These regulations aim {2
maka buildings mora erergy afficient, and to reduce the building's

depandance on electriclty.

3.22 Climate
The Boksburg =zrea has tha following annua!l climatic stefistics {mourcs:
http:fmﬂ.n.w.saexplorer-.w.zafsuuthaafrlcafmimatefbcrksburg__c!imate.asp}:
fxrarage Taindsl () Average indday smperaltira {"C)
1Mol L T
i
}

E

HIS

JFMARI L ABLD

e oL
[T R - R
vrabelborac

Figure 8: Average nilght-time

temperature {°C)

Figure 7:  Awerage  midday

Figure & Avarage rainfall imm)
temiparature {"C)

Tha ares hes meoderate to high maximum terpsratures in the Sumrmer, with

ternperatures falling to 0.2°C on average in the Wintar. An assumbtian is made that

the focus zrea would be on heating during the Winter, but that cocling may be

requlrad by soma In the Summer.

3.2.3 Resideniial 1

It is assumed that the Raes 1 stands on the proposed deveiopmant anvisage
providing dwe!lings for medium income groups. Each stand will pe serviced with &
604 single-phase service connectlon at the Ekurnulsni retropolitan Municipallty
metering klosk, with the main clrouit breaker in each house being limited 1o BOA
single-phasa {ourve 2}, The recommendsc ADMID (after diversily max.murt
demand) per siand is estimsted at 3.5kVA for the 240m? stancs. Howevar, EMM

lvntarta) Manegentanf Comeahy 4 Jura O Fogs Tirof 22
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d.2.4

3.2.5

require an ADMD of 4kVA per stand. Ths ADMD selecied is due to tha amount of

stands, hiit also taking into account the medium incomea groups to be catered Tor.
It is recommenced that tha follewing energy efficiency measures be implemented:
« Solzr waler heating / Heat pumps
« (Gas cooking

As it is hard to police thess measures, the design should ba done on the probability

that soms water heating and caoking will be dane with electricity.

Rezidential 4

It is assumed that the Res 4 stands on the propused development envisage
providing dwallings for low to medium income groups. The davalopment on the two
"Residential 4" stands will be serviced by EMM with 2 bulk cennectlion at the stand
baundary. The intemal network will not be taken over by EMM. Eszch unit will ba
serviced with & 60A single-phase service connecticn &t the Bedy Corporafe
metaring kioske, with the main ¢lrcuit breaker in each hcuse being limited tc 60A
single-phase fourve 2} The recommended ADMD (after diversity maximium
dermand) per stznd is estimated at 3kVA, however EMM raquire an ADMD of AkWA
ner stand. The zoning rights allow 60 units per hectare. The ADMD selected i3 due

to the smount of units, but also taking into account the low to medium income

groups io be catered for.

It iz recommendad that the following energy efficiency measures ba implemeantec!:
»  Solar water heafing / Heat pumps

»  Gas cooking

Ag it is nard to police these measuras, the design should be done on the probability

that sorma weter haating and ceoking will ba dene with alactricity.

Spegial
Eff 44 is zored 85 “special” with the [2nd listed as "consarvation”. No structures will

be erected on this arf, and therefore does not require en electrical cannaction,

Wateriat Maheugemand Cﬂmpa.;‘.:y A e 2013 Fage 11 of 22
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3.2.8 Boads

The internal roads {including roed reserves} in the propesad developmsent use

anproximatefy 0.83ha, The Internal roads are a combination of 18m, 10.6m and 6m :
wide road reserves. Each type of road has different characteristics which require
diffarent illurmination levels for street l'gitting purposes, and requlre a variation of
luminaires and lamp typss, as well ae pole spacing. With some assumpticns mads,
the approximate length of the Internal streels js calculated to 880m, which will

require approximataly 20 sireetlights.

The positon of services in the road reserve will be coardinated with the civil i
engineering services and EMA standard guidelings. PROFESSIONAL FEES

2.3 Estirnated load requirement

The estimated load reguirement for the proposed development is celculated as per

the table below:

Standy :
Mo of AORAD (YA ot e :
2oy Lend e Moofstands | Houszs{ | Assa {n? Kvafres imi) | Lead (KVA) i
Unlts {ANS 209)
ed h - ?
Residartigt 1 |0 oo e hauses =230m 173 1% 7 98 20 492,00
BRIl
Residortial |2ty LRl —
Rocdertigte | Forvential dwslinguntia—68) o4y ds 7200 4.0 152,00
Winiis pav ha
Iy unirs - 50
Resdenttaly || cermial WRIEGURI “S0)\ ) o 2 75 12500 a0 800,00
uiits pet ha _ :
Spacial Comsarvgtion 1 9 12 E00 2 0.00
2.08, Parl: 1 a 25800 0 0,60 :
9EA00  WVA i
1
straetiights i
. I | ; ] | i
strostwidh Tﬂtﬁl.ﬂl'ﬁﬁ ofall | Anrproximata [Approxdinete| Steestiight steatilght | stractight Temp :
g () fetesnal toeds | pevcemtage | road dength (pole spatlng amnllt vating () Lead JRyi) :
Y5 (= of rodd type fm) (i 4 ’ e
_ - ! .
i
IE B 3o 015 83.07 40 ) 70 0.2 :
5 % 200 0.60 PR 1 N 0.77 '
5 L 530 0.5 585 50 7 70 0.49
1 H
" I
63923 2 o Lan e !
1
Total Eoart impeeledi: 5.4 kv :

Table 2 Estimated load reguirgmernt

Waterfoll Managsment Company T 4 Junc 2643 T Pugge 17 0f 22
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3.4

341

Table 2 indicate an estimated total load requirement of approximately S86kVA for

the entire proposed developmant.

New electrical infrastructure reguirerments

The EMI planning enginser explainad that in order for EMM o sign a 8Ervices
agreement with the developer, the progosed developnmant will be viewed as part of
the entire Comet Ext 8. It assumed for the purnoses of this raport that the SBP
provided shows tha antire Comet Ext 8, with the area-to the North of the residential

deveiopment being zoned ag & wetland with no development possible in the fulure.

The EMM planning engineer further indicated that the requiremants for an electtical
connection is for the developar to build an 11kV electrical switching substation. A
sacand option was discussed wilh the engineer, which only eliows for a cable ring
network through the development with ndswitching substation built. Although not
approved by the engineer, it s glven &s an option in this report, and will be

corsiderad by the englneer once en apolication for electricity is made to EMB.

The optlons are discussed hara:

Cpdion 1:

The requiremants for option 1 is listed here:

» Double circuit 185mm? 3-core Cu PILS 6.35/11kY cables from Angelo 3AR
substation. The use of 300mm? 3core Al PILC 6.35/11kV cable can also be

investigated instead of copper cables.

e« The cshles shove o be terminated in & raw 11kV switching substatlon,

squipped with metal-clad switchgear.

s A TOMM? 3-core Cu PILGC 6.35/11KY cable ting natwork from the new 11KV

switching substation instafied throughout the proposed development.

e Variovs 11000415V miniature substailons (with a profactive enclosuis)

Installed in tha proposed development.

» Low voliege electrical network supplisd from miniatwre substations to

zervice individual stands,

Wafcran Méﬁags-.rriar:! Coinpany ' i Sune 2073 Paga 12af 22
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3.5

Option 2:
The raguirements for option 2 | listed herea:

» Doubiz circuit 185mm? 3 core Cu PILC 6.35/11V cables from Angelo S8AR
substation. The use of 300mm* 2-core Al PILS 6.35/11kV cable can also be

investigated Instead of copper calles.

¢« The 185mm® 3-core Cu PILC 6.35/11kV cables to be installed throlighout

the proposad development.

e Varicus 11000/415V miniature substafions (with a protective enclosure)

installed in the proposed devalopment.

« Low voltage elecirical network supplied from minkature substations to

service ndividual stands.

Bulk supily availabillty

Bulk supply is cumrently not availzble from the existing elactrical network bardsering
the proposed developmant. It is therefcrs required to install & network from Angelo
SAR substation, located approximately 1.5 km North-West of the development

frefer to figure 9 below).

Angelo SAR substation |s primarily usad to sarvice the ER2M mina at 3,3k, EMM
has however applied to Eskom fo upgrade the substation to an 11kV substation,
and to increase the capacity thereof to 10MVA. EMN urged the developer to keep
them abreas. of the uigency of the propossd development, gs they may nesd to
update the application to further increase the capacity of the substation 1o

accommodate the development.

Herewith & short summary of EMM's comments in 2008. The supply option
received from EMM in 2013 diffar from this. Once a formal application is made to

ZhM, these options will be discussed in detail whara after the most suitable opiich

can ba selected.

Bullc elecirical supply not avaflable. The nearest substation to ihe slta fz
Witfield subsiation (located approximately 4km  from the proposed
develooment).  Witfeld substation was belng upgraded ai the fime fc a
3% 30MVA substaflon.  Spare capscily was estimated al approximately

Wafé?f&.'f .F,'Far'.'ﬁgmnént Camiany T une 2003 i Page T4l 22
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2004Va once the upgrade has been completed. Af the ffme, the substation

upgrade was expected fo be coinpleted during ihe course of 2008,

At the fime a new awitching substation was planned for Comet XT {fed from
Witfield substation). Once completed, this will be the closasf poini of bk

power supply connection for Comet X8.

EMY'e buik supply contribwricn policy stivulate thet the developer is raspongible to
install the Internal network of iha develapiment, ard bulk supply contributions will be
levied R1,500 par KA. [n such casez EMM is responsible to install the extarnal
{bulk} services. In cazas where less than 150% of the required supply is gvailable
in the axisting e'ectrical network, or in casas where the proposed development is
mare than tkm from the EMB's supply, & deviation report is required. Camet Ext 8
will be dealt with as & deviation repart, in light of the fact that the closest avallable
tuik supply is lcoated mora than 1k away.

A deviation report entails that the developer is responsible w install the Internal as
wall as the extarnal services. Should the value of the external services be mare
than the calcuiated bulk supp’y coniribution payeble, then bulk supply contribution
costs will ba waived by EMM. If however the bulk supply contribution calculates to
maore than the value of the sxternal sarvices, theri the developer is liable to pay the
differance. [t is anticipated that no bulk supply contribution costs will be payable in
this case, dua to the high sost of the couble circuit cable netwark from Angelo SAR
substation, which cost must be bome by the developer. It should however be noted
Hhat should a awitching substation be reguired by EMM, the costs thereof will be
calculated as part of the internal costs, due to i faliing within the boundary of the

deveiopmant, as par EMid's policy and reguiraments.

|Waforfan .".-?.'a.ﬂﬁgsm&n! Compaty 4 June 209 . Fage 13 oi#
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3.5

Figure 9: Angelo SAR zubstation |ocaticn

Servilude requirgments

The EMM requirerent for sendtudes is as follow:

Type Raeguirement
11 and 418Y cablas Inatalled 1m from the stand boundary In road reserva
11EV4T5Y Ministure . )
cubstation natalled in read reserve
Mater kiosk Installed In read resene

hMadium voltage swiishing
gubsiation

Servitude on stands (1.a, not in roed reserve) ta
aocommodats switching substation building with
aquipment installed inside the building

Tabla 3: Servitude requirements

1 f&.‘fﬁzj';.i..’u'fﬁnagﬁm&ﬂf CaImieny
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3.0

3.8

4.1

Applisatich proGess

Application for electricity must be made with the EMM Soksburg Elecirical planning

department. A gervices agrzement will nead to be signed with EMM.

o e

Responsihilities for maintenance after Installation

The developer's atfertfon |8 drawn to the following extract from the EMM's bulk

supply contribution policy {parsgraph 1.1 {}):

The engineering services agreement shalf provide that the internal electrical
sngineering sorvice shaff vest in the Councl {(free from the obiigation to pay
any contribution} from tiie dafe of handover of the service or fhe date of
publication of the relevant section 103 notice, whichever ocours last: Provided
that the fownshin owner shall in respect of such service ramain responsitie
for the maintenance and / or replacement and / or reciffication of fauffy
workmansnip or materials until the davefopment in the refevant fownship has
taken up 60% of the elactrical consumption as envisaged at the time the non-

refundafle contiibubion was calctilated by the fownship ownar's consaffant.

fn iiau of this siatement, t is important not to overstate the load requirement and

ADMD.

COST ESTIMATE

Construclion rost

Tha estimated cost o servica sach stand electricaily Is as follows.

Mote: Escalstion |s not included below as the approval and developmert timaline is

not aveilable,
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£ost estlivate: Optien 1x With swltching sub
SECTEON CESCREPTICM MATERIAL LeBGaUR TJOTLL PRICE
_
SECTION 1 PRELIM iARY AND GEMERAL R - R 10z 644,72 | B i 6. 72
SECTION 2 | 1L SWATCHING SUS aMD RELATED WORKS | R 17353 UEII]_.GEI R 237500400 |# 202250000
SECTION z | ANG EL!JSAR SUA ATLATED WORES |r ao000s0{R BO00LGI R 523 500,00
SECTION A CAELE WIS R AMBIWONG{R FEOA254% | R 44855 520.00
-‘\“:E(E"I"_Iaﬂ 5 ERCAWATICN RELATED WORK R““ 3033200 R 445 1;8':&?{}”[; _R‘_m_“%E;_?H
SECTION G MENIATURE SUBSTATION RELATED WORK B 12374000C | R GEE00G0 R 1301 zun.ué_
SECTION 7 | MISTERING HKIOSK RELETED WORY R 156500000 | R 25 aﬂumJ R 28490000
S-ECTIO_H B | STREETLIGHTS fe 13702000k ) ;'E—;zum H 215 740.00
FECTIR D TELECOMNAIM CATHCH R o3 SO0.00 T R 22 H0Aa0 | R gk Fi0.00
SECTIOM 10|  PROFESSICHNALFEES {EXCL DISSURSERENTS)| R - n MGG R g3k 138,558
SUIB TOTAL Y (EXCL VAT B EBRNGIFND|R  2ME025A | R 1L FLD
AP 10% COMTINGENCIES: R 1132 67257
sUS TOTAL 2 (EXCL VAT R 12459 394,47
VAT @ 145 ~ F 174 31530
TOTAL (INCL VAT & CONTINGENCIES}: o R 14203 710.27
Tost asthindte: Dption 2 Whhout seftching sub
SECYICM DESCRIFTIOM MATERIAL LARDUR TOTAL PRICE
EECTION 1 FREUMIMARY AN GENERAL R L R 255 FE6.EZ | R 255 L6652
BECTIONM 2 Lk Sy eHIAE SUR AMD RELATED WORES | R - |R - R -
SECTION & AMGELO SAR ST RELAYED WORKS ! 43056000 (R 4300002 | R G211 5000
SECTIOMN 4 TABLE WORKS A 5000127540 K 2R RIS (A 53510000
SECTION 3 EXCAYETICH RELATED WORK f 20085200 | R AR IEA00 (R 756 TeLOD
SECTION & WIMIATURE SLRETRTICH RELATED WORK A 113780040 (H 63 BO0.00( R 1300 200.00
EECTICHY # PASTERIMG KIOSK RELATED WORY R 253 50000 (R 2540000 | K 2EA MDD
SECTSON B STREETLHGHTS R 1B7 02000 (R BINCO R A5 40,00
SECTICH 5 TELECOA & LIMICATICH R i#3 500400 { R 72 J04% | B 85 00,00
SECTION 10|  PROFESSIONAL FEES [EXCL DISBURSEMENTS) R - R 7 ?ﬂl.d?f_ _R 788 dAT
LB TOTAL L (FECE VAT ): B TAMSYTAN (R 19X5535.20|R 056416229
ADD 10% COMTIMGENCIES: B E;ﬁ:llﬁ-éa
SUB TOVAL 2 [EXCLVAT] R 1052057852
VAT @ 1A% R 1472 BRO.9S
TOTAL IIHﬂ_}"M’ & COMTINGERCES|: R P » K 1190745051
Table 4: Coat estimate
atetial Idaraocmond Cc;i'i".-.,;:.;any 4 June 2013 i Page 13 of 22
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4.2 Bulk supply centribution cost

Thniz bulk stpply cortribution payable for the proposed devalopmant |z as listed and
quaniified below. 1t is envisaged that this fee wiill ba waived by EMM due to the fact
tha proposad development is a daviation from the polley, and furthermore that the
esiimated cost of tha external servicas t be instzllad by the developer is mare than

tha calclilated bulk supply contributicn:

Esiimated bulk load requirement (kvA): N i
EMM's bulk supply contribution payable par kWA . R 150000
Bulk supply contribution payebls: B 1479 000,00

Estimute cost of external {Bulk) services {included n pa r_agrs phda
Option 1 # 2 {switching sub and related warks are sgen as part of R 4497 974.G0

intermnal services)

Takle 5: Bulk supply contribution

5. RECOMMENDATION

It is recommanded that appiication to EMM be made as soon as possibla, in order
for them to inciude the proposed development In their application to Eskom to
upgrade Angelo SAR substation. Negotiations with EMM elactricity department will
follow thereafter it how bulk supply wil be provided to the developmant {with or

without & switching substatian).

B. ANMNEXURES

Avnexlre Dascription

A Layout plan
& Froposed 11KV bulk supply: Qption 1
c Froposed 11kV bu'k supply: Qpticn 2

Tabkhz &: List of annexures

Vatarfail Tariaganan Caimpany 4 Jure 2073 F_ﬁga 180 &2
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ANNEXURE A

Layout Plan

i June 23
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ANNEXURE B
Proposed 11kV butk supply: Option 1
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ANNEXURE C
Proposed 11kV bulk supply: Option 2
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