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MaidamSie,

GEORGE MUNICIPALITY: THEMBALETHU WISP FROJECT: REVISED BULK SEWER
:ggﬂngsﬁLﬁ Revislo 3: TECHMICAL REPDRT FOR ENVIRONMENTAL AUTHORISATION

1. Introdoction;

Dug 10 recent changas in tha MIG allocstion 1o Ihe Seorge Municipallly, the municipallty reduasied
that Aurecon review the cument proposals regarding Ihe buk s#wer seraces required for the
Thambaledbu UISP project.  The George MunitipalMy requested Aurecon o ook into possile
allernalive programmes 10 senvice the naw hausing eress in a practical way, Inese allsnatives must
be chzely allgned to Iha avadsble fundng a1 the Mumicipality, a5 well as aligning wilh 1he UISP
houting project bo avoid ary implamentatian dalays,

We therafore take thie opportunlty b suggest an allernatlve progremme for the bulk Sews
infrasiruciung rédqulrad in Pacefsdorp and Thembalebio far ihe Thembalathy UISP Houwslng Projaci.
Al discussions will need to be read In comjunclion with drawing Me. 102428 GE 4404 Revision F.

The prapasad now propoaed inckides the Tollswing:

1y Froposed Bulk Grawlly Sewars calering for sewarage Mows arovnd Area 3 ranging frons
approcdmately W Uz to F20 12H0m leng AM0mm dameaier and §30m long 350mm dismdaer
PYCu [Un-plessticised Polyvinyl Chiosidah sewer Class 34 (heavy duty] pipalines,

2} PFroposed BOmM concrabe plpa-bridge. for S00mm diametar gravity sawer. svar the Schaapkep
Fivar ributary,

3 Major upgrada of Pacslizdarp Mo 1 Sawer Pump stalion! desis flow increases am current
125 t's to imbarim dasign fow of 345 Lg, with design conaderation for 8 final desinn fiow of
F s al the pump slation with future developinents), with a naw 4m wide paved access rosd
¢epproxam gledy S00mM [ong) alsa included,

4) Upgrada 1100 m lang Pacalisderp Mo, 1 Pump statlen elsing main with an addiional 7o0mm
deirnaler GRP [Glass Reinforced Polyssder), sewsr rsing maln adjzcent o e axisting
AAmn dearnatee fibra cement riging main, wilh twe (2] miner span concrate pips bridges,

5] Proposed Mhm posttensloned conaele pipe-bhidge, fod S00rmin dismeter ofavity aewer, over
it Schaspkop River (New propaesal) adjacent 1o Pacatsdonn Mo, 1 sewer pump slation,
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6} Upgrade 710 m kong Thembalethy Mo, & Pump station rising main with an addillanal S00mm
cismeder GRF (Glass Foinforced Resing, Class 18 sewer FiEing mdin adjpcant to the axisting

250mm diamelar PYC-0 elslmyg main,

71 Magor upgrade of Thembalethu No, & Sewer Pump stalion: curmenl design fow Increases from
&0 U's to gpproximataly 185 L% with design conslderalion Ior a final dessgn fiow of 380 B &t
1t pump stalicn with futura davelspments, wilh a new 320 ¥ inlel works, wilh mechanlcal
sereans, with oo new 1.5 MVE emargency power generstor. The exisling 3506VA EMEgerncy
gensratar wilf than ba installed in e necl mast ailical sewarege pump stalion a& par of this

coniract,

B) New Bulk Gravily Sewers far LIISP Areas 1, §, 64, 6B and 2; in two sactions, cateny for
sewdraga flows from 10 U o 116 Us! Firsd geclion appronimatety 2086m kng (959m [y
200mm diameder, 250m [ang 250mm diameter, 475m lgng 3Mmm digmeter and £2%m hang
200mm dlarmster PYC-u {Un-plasticesed Polyvind Chiorde) sewer pipaling {Class 34 {haguwny
duty¥h and 485m long 450mm dismeter GRF [(Slass Reforced Resin), Class 6 sewer
pipelings] Second secbon approximately 975m dong (728 larg 200mm diarmeter and 200m
long 250mm drameter PYC-u {Un-pleslicised Polyvingl Chioride) sewsr pipaline (Class 34

{heavy duty)),

9] De-commission Thembalethy sewer pump slalions No. 4 (15 &85, Ma. 3 (45 Usp and No 5
{15 £,

The propased programmes will sea Ihe consiroction of ems 1 10 4 in the 20152014 Arenclal A,
wrth Hema 5 to & beang complsed in the 201412045 and 2015/2016 finandal yearm. The above

optipne are new discussed i mare dedail balow:

1,

Froponsd Buik Gravily Sowsrs catering for seweraps flows around Area 3 and sesocistard
Plpe bridge

Thi proposed bulk ssavar plpaling is indicated in bua as oplan 1 on the allached drenlnag,
drawing Mo 108428 GE 400 Rev F, This pipeline is urgently required to ailow the houzing pesject
o procead m i et fnancisl year. By inziziling tha pipalne Arae 3 of e Thembalsthe U1SE
project can ba seeviced. Thembalsthu sewerage pomp sizfian No. 8 currently anly has 15 s
Epare capacky, umili is upgraded n the 201 42015 linarclal vasr. This masna that only the new
devalopmants can ba linked to the new bulk sewer until such time that beth Pacattsdorp Ne. 1 and
Thembalsihu No. & Sewerage Pump stations’ upgradas ara complabed.

Tha praposed bulk gravity seweraga plpalines will ba designed to actbmmodate The expactad
sewerags flows around Area - ranging from approximataly 10 05 to 9280 [1200m long S00mm
diamieder and S30m igng 350mm diarmeter PW {Un-plasticlzed Palyvind Chigride] sewer Ciass
34 {Faaavy duly] pipelings, [nikally e pipaline will anly be handling & lew of kess than 15 B ol
the Thembaleihn MoG sewerage pump stalion is upgradead. The bulk sowar drging 1o this AUMmp
slation, which gurrently has a design capacity of G0 s of which 76% & slready committed to Area

4 of the UISP project,



ope, The banch will also aliow the Municipality Lo maintain Ihis assel, by providing a3 safe
acess frack for mamtenance work an the pipaline route. Manhales will be provided every 8Im 1o
alow proper mamnbensncs 10 be cariad aul.

2. Prepoaed B0m concrets pipe-bridge, for SMImm diameter greviy sewsr, ovar the
Schaapkop River tribulary

The preposed bk sewer pipelng Sefyvicing Anaa 3, discussad in lbem 1 sbove, raquires g $0m
concrate pipa bridge lo accommodate the S00mm diamaler Hulk gravity sawar, as this pipaline
needs to crose the Schaapkop Fiver rlbutary. The position of thie crossing |5 indicaded es River
apasing No. & an the attached drawing, denwing No. 108429 GE 400 Rev F. & 500mm dlemeter
pipalire will be malelled in the pipe beldge, which is srar and abave the inlally reguired dismetar
of 280rnm. Thiz wik allcw the pipelines 10 e upgraded Lo the pipa bridge in the fium o
acammodata the incraasing fiows from the srea as Thembatatio develops,

A concrate pipa bridge i= congiderad paident, as the recendly eomplated sleel plpe bridge aver fhe
Schaapkop River has already been vandalised, ordy sanlhis after being completed. The River
walléy i al5a very dedp al the crossing pownt @ 13m Righ prars will ba raguired 10 suppor the
pipee bridge. This dess have the advantage that the ppe bridee |3 In no dangar from Nooding.

The pipe bridye is proposed 1o heve 3 1m ¢ 1m square sechan, wih rainforcing baing paced
araund the serirater, whils lhe pipaline will be placed in the middle of tha concrete secton.

3. Propossd Upprade of Pacaltsdorp Sawerage Pump etatlon Ne.1 and Rising main
3.1 Desgign flows

The design was bagzed gn the following deelgn flews:

e Currart inflleny = 125 [
v Inlerim flow scanarke = 345 0%
=  Fuhwre flow gcenarn = T80 Ha

3.2 Optumisation

The extsting rising main is 8 DN 400 plpedine. An addilional deing mein neads to be canstrucled
b Bccommodate the fuure flows,

A pipeline optimisation wes performed for the fulbare rising mein to calculals the eMadive diamalar
that would resylt n the lowest net crasent valva {NPY). The pplimsallon was pedormed by
developng a costing mooel o calculate the nsl prasent values (NPYs) far varicus pipaling
dismeters. The MPY lakes inlo aecounl capital, oparating end meintenance costs for (he ultimate
design figw to delerming the coat berefils fof the varous fisirg main pipe dlanmeie: splions.

Tahle 4 below summarizes the NS calculaiad fer I vanous pipe diametsrs. [ sheuld be
realed that tha MPYa do rpt rellect e constructan cost,



Tabla 4 NPYs for Facahtsdeng rising main

Plipe diamaetar {mm] NPV & 4% discount NPV @ 8% diecount
600 45,344 237 30 668, D24
700 41,902 560 25,082,063
800 40,641,160 34,912 456
O Al 420 BB 24 B2 313
1004} A055%E 017 35,003,918

k ig evident from Table 4 that a rzing mam with a7 efactlve Internal diametar of 300 mm wowkd
be the optimum solubion. The effective diamester 15, howeyver, the combined damalar balwear the
axpting DN 400 rlsing main and tha liure rsing man Tabke 5 shows e oplions Thal wera
coreidersd for a fulure rising main diametar:

Table 5: Sptlone for Pacalsdarp fulure rising main

Exigting pipw dinnueter {mm) Fulure pips diamater Imm} | Combinad plpm diametsr tmm|j
400 o Tar
400 B g47
1.3 Purmnp lype sglection

The design of the exisling pump station makes provision for ihe inslallation of Taur (4] pumps. 1Le.
twee duty nd one alendhy  The inilial pump eslestion was tharslons: basad an lheea duty pumps.

Figure 5 showa the pipalirg chamsctarmstic surves foe DM 400, DM 700 and DN 800 pipslices, as
well as the prmp curvas for an AES XFP 230 pump, lited wilh a 485 mm Impalar, and a 200 kW
metor oparatng at 1480 RPM.

Figure & shows the pipalne charactensle curvas for DR 400 & DN 700, gnd DN 4040 & DN 300,
pipedings in parallel s weal 3z the punp curves for 2n ABS XFF 250 pump, fited with 2 465 rrm
impallar, and a 200 kW maolor aparating al 1480 RP,

The Idiowing should B noled fromn Flgure & (addiional comments are provided in talcs where
raquirad):

s Flow in DM 400 (HW = 1410} with ore pumnp oparativg = 220 K5 ¢ = 1.75 m's).  The mmimimem
Aow thef mu=! be schieved with (e pump (T8 Basad ort 45 adowa bl oberaling ramge] shood
be T &= Tha pumg will thevedors opsrate satisfreloy i tha DN 400 piraline.

& Flow in DN 700 (HYW = 110} with arsas pump operating = 20 s (v =0 75 mig)

. Flowin DR &06 (HW = 110) with one pump cperating = 300 £'s (v = Q.60 ma]  The wakacily v
the DN B mipe j= fower than The mirumurr recomrrerdid clestimg vaktiy of 0.7 mk

e Flgw n DM TO0EHYW = 1107 with (heea purm pe oparating = Fl s (v = 1.97 mis)

= Flow in DN BOG (HYWY = 1107 with thwes pum ps operating = 230 B {y = 1 85 mrs}

The fofowng should be nofed from Fipure B (additipnal comments are provided in italcs where
raquirad]:



34

1.5

»  Flow In 0N 400 & DN 700 (HW = 110) wilh one pump operating = 205 He (v = (€6 mys), The
veoCHY b i combited O $00 and Of T pigelines (5 arengitaty ss (han the minimu
FROHTHTS TR CaND velaciy of 07 mie.

o Flow in O 400 & DH 500 {HW = 110) wilh ong purmp operefing = 30008 (v = 06T mis). The
veloolly in (he combinad DN 400 and DN 800 pineines will be meuch fower [harm bhe miimwm
recoramended alaamning velfooiy of &, F /s

»  Flowin DN 300 & DN 700 (HW = 110) wilh (hree purnps operating = 810 Be (v = 1 50 mvs).
Three DLRpS 1 paraiat 10 20 aged Of $00 8 DN FOG poelime woltkd semver & fiow thai's
hiaher thavt thé fddevsr desipn Fow of 7080 &

»  Flow in 0N 400 & DN 300 (HW = 110) with Lhrae pomps opargting = 846 & (2 = 1.50 mie)

#  Flowin DN 400 & DN 700 (HW = 140} with threet purnps operating = S840 &3 (v = 1.87 m'e)

= Flow in DN 400 & DM BOD (MW = 140] with thres pumps opersting = B6T Us (v = 1.53 mis)

4 is evidant from Figures 5 and & that the mmirurm mequinesd clesng veloclties would not be
achleved In & 0N 800 rising raain with only one pump operational. especlally whan the existing
Ok 400 pipeling iz oparaled m paralkd with tha DN B0D pipéling.  The future rising mein shouwld
therafrg e = DM TO0 pipedine

Rian Allin

[t @pEeara that & DN TO0 nsling mam waould ba ihe oplimel pipe diametar for 1he proposad 1100m
riging main. This rising main will ba constructad appeoximately 4m parallel 1o the exsting 40mm
diameter pre-cement neing main. The routes would be the same, with ihe only exception baing
that the proposed THImm diameter rising maln will be crosaing the e skesss (see rver
grogsing no. 2 and 3 on dhe attached deawing, drawing ro. 108429 GE 4000 0 concrate pipe
bridgea, The twq streams hove relatlvely sieeg sides, which cannat be easdy accommedated by
this farge diemefer mpeling, Therelore 3 concrada pips bridpe is propoaed for thess rmlesthealy
short apang Due to the large diameter of the propased rsing main & Syguars Section of
approadmately 1.2m x 1.2m will e required for the pps bridge. Cancrele piers will ba provided to
euppart the bridge at both ends, The pipe bridge has bean designed to ke abave the 1:100 vear
fined lpvel.  Air- and scoor-valves will be provided 1o alloy the pipeding 1o operabe aficiantly. Tha
rigng main wil glop at the enfrance to the Quiemnmua Wastawatar Treaiment Works and the flow
will e split betwaen the exlsimy Inlat works and he proposed new inlel works . The upgrading of
tha Cutenigua Wastewater Tresimen! Works falls outside the scope of this reporl, bt wa can
repart that 1he works wall e upgraded over the aeat Twee W oo years 0 Sccormodsta the
Thembalethy LISE projec] (4430 erven), a3 well as the mewly poposed Syfarforiein Housing
Project [ 7 TK erven).

FLamp siation Linorades required

Cumenity the pump station handles a flow of 123 08, The Bulk granity sewer dralning to the pump
atation and the inked works wars upgraded by the Municlpality in 2000 to accommodate (b uilimata
fulurs cieaign fow f TEOLS. The inlet works wag fitted wih fronl-rake screens {one duty, one



standby]. At the same lime a 1 MYVA emergency powes supply generalor was inslalled i allow
the purp slahan to remain oparatonal duning prolanged powear felurgs, Mo addiloral opgrading
work |3 requered at these componenis,

The flow passes thrguigh the anlet works and then eplit batwaen two duty gumps, wih a thied samp
proviged. The third sump ig cumenily bean fillsd with & waak misinarter. The exishng Now s
ageommodalad by hwo pump gets consieting of tao pumps each, cennactad in pees. These
pumpa cannat be re-used and will ba soid for scrap. Thay have bean in operalion for 14 years
and are of no uee Io tha Municipaliy. The dosed vane Impallors of Ihass pumps heve aleo been
& sausce of hsgh mainkenance doe o reguant blockages caused by tha pumpe’ limited sofidg
hardling ¢Aapacity.

Tha proposal A it 1o consbuct & Langer surmp adjacent 16 the existing thres sumps. Tha twp (2}
prapass] appraxnnataly 2.5 on pumps, which will have g heighd of approcinataly 2.4, will be
temparanly installed (o thls new sump. The pumps will be capable of puraping approximately
300 Uz aach ard wall be linked lempocarlly 1o the exialing rsing main. Due o axislicg $0H0mm
dlanneter rishivg main's faidy imied capacity, the new pump's flow willindially be throtthed back by
tha VS0 drlve to approximately 13) s, At the game lime 3 new saparale Molor Conliol Circuit
(MCC) panel room will ke construcied adjzcant Io 1he main pump drywell, This room will ba air-
condikioned 1o ooal the vaneblke apeed dives (VS0 required for the pumps approximalely 200
rnakors, which will ba houzad in tha MCC parsl.

Dnce the MOC room g compleded the new panal will be inslalled and connactad 1 the mew
pumps lpcsied in the new sump  This will be a emparary issallEtion, 'or 85 sopn o9 e new
pumps (one duty and one standby, s pud in oparation this will allcw the axialing pumps and tha
concrele Noor betaesn the two pumps csnrecled 0 seres b be demslished. This will then
provide the spacs requinad far the peermanant instalatlon of e faw pumps i the dry wall, &5 wall
g5 allgw the complelion of the new upgraded ppework required for v higher design flows, A
naw 3-ton gantry will ba installed 1o sarace Lhe new PUMRE, whils e sxsiing b {23 2-ten
ganiries will be relained 1o move Ihe proposed mew Beger diamelsr yvakas around in the dry yeall
for metallalisn and in I fulers for Seryicivg puURposes .

Al the same G e axlelitg thrae sumps deision walls wall be removed and tha sumps will be
re-divided inlo two (2) erdarged sumps requed for the hlgher flows, Once his is com plated o
of the riaw purn ps wil ba remayed from the sump inbalty construcled and mstalled @ the newly
modified dry wall. Onca the instalialion | compleded the pump will be besisd and pub iflp serice,
Iharaby allowirg Iha sscond pump (0 be nztalied and pul in 3ervice o the dry wall.  The initial
sump sonsiructed will then be modifled o accommocdate the third pumg regqulred in lhe e,
The BACC panel will have (e shacironlcs requined for thes third pumip aiready installad, panding
the approval of e Murnicipality.

T e pumps will @lso need o be connecled o 1he new PROmm digmeier msing main, which
will work i conjunclion with 1he existing 4A00mm diameter figing main @ accomnisd e the lrbane
design Mows expected al this pumps statlon. The oross connections required Tor Lhls papsswork will
ba complated once the new rising main is completad and estad. Thes will compeate: tha userading



currenlly required at the Pacallsdorp No. 1 sewerege pump stallon and allow the complean of
the full Thembalettw 4939 erven UISP projact.

4. Fropossd 30m post-tangioned concrate plpe-tridga, for S0mm diameder gravity sewer,
over the Scheapkop River adjacent to Pacakisdorp No_ 1 sawer pump slation

The proposed bulk sswer pipeling servicing Areas 1, 5, B4, 6B and Area 2 reguires a 30m poat
lensioned conorete mHpe bdge [0 accommodale he SHImm dismeler lk gravily sewer, B3 this
pipaline neads 1o croas Iha Scheaphop River adlacent io ibe Pacalisdonp Mo 1 Sewerage Fump
station. The poeltien of this cmssing |5 rdicated a5 Ry crossing No. B on (ke aliached draing ,
drawirey No. 108420 GE 400 Rev F, A 5000im dismeter pyallies will be inslalled in the pipe
bridgs, which is over and above (he inillally reguwed diameler of $50tmm Thig will alow ibe
pipalingt to ba upgraded tq the pipe bridga in tha fulve i sccommodate the incressing fipws
from ihea aréa as Thambalethy develops,

A posl-lensionad concrate pipa bridge is considered prudent, as U recently com plated staal pipe
hridigps ovar tha Schazpkop River has already besn vandalised, anly mondhvg aftar being
cornpleted. The Bchmapkop River Tliopd plain s also shallow at (v crossing point and Iha 30m
span is required 1o arovide & claar span over the fleod-plain, thersby aot proviging amy
trbislructinng it the 1:100 fiood levels thal are bebow Ihe brldge lavel. A concrete span this Igng
can only be achisyéd by providing post-tensoning n the concrale slruchure and as dseussed
abdve [Ris doet hana the edvaniages that 1he pipe eldge 12 In no dangar from fleodny. The pipe
bridgs is proposed o bave a1.1m < 1,1.m sguare seclion, with the reinfarcing snd the post-
Iensloning cables bsing Macad arcund the perimeler, while the pipafing will be placod n e
middle of the concrade saction.

The brithge supports will be constructad on concrete ples thal hava baen driven Inla the ook
formalions balow th river bed. The piling pogition wil ba culskds the 1:1080 year flood-pram. The
rivar banks around Ihe pilss will be protected with gablons. The adjacent pump statian is
proiectad by frEbions on the fmver Dank and the intention = maraly to sxiend this profeclion bo the

pipa bridge support posilltrs.
& Propesed Upgrads of Thambalethu Sewernge Pump station Ne. 8 and Riging main
5.1 Dmslgn Mows

The deslgn was based o Lthe following design Agws:

Curgnd imflow o GO bis

. Interim Tkw scenang = 220 s
*  Fulure flow seenao = 342 s



2.2 Pplimization

2]

The exisling ricireg main is a O 250 pipalice. At additanal flsing man aesds o ba constmcied
1o eccommodata the [ulure Tows.

A pipallre aplimizallon was performead for 1he future rlsing main o calcuale e affecive damaler
thal would result i The lowesl nel present value {NPY)  The oplimigafion was perormed By
davalaning a cosing model 10 calculate the el pregent valuas (MPYS) for varlous pdpaline
diamalers, The NPV takes into account capital, oparating and medntenanca costs for e ultimals
daskgn flow to determine e cogt benefis for the verious rising main pipe diameter optons,

Table 1 balow summerices the NPVE calodlatad for the vanious ppe dlamedan.
noted thel the NFYa do rot reflacl tha consinuction cosl

It should bae

Tale 1: HPYs for Thembalalhu rlaing madn

Pips diarretar {rmm} NFY @ 4% discounl NPV & 5% discount
AR0 265,447 418 21,741 411
400 22 373407 18,180 565
450 21,140, 834 18,185,661
) 20,635,025 17764, 704
BOG 20,777,622 18.029, 356
O 21,406, 10 18,760, 310
BO0 71,268, 520 13,153, A8%

[t w8 evident from Tabke 1 that a rizing main with an afecdivs internsl diameter of S0 mm would
Be the optimum aoleinn. The effective diameter is, howayer, he combined diameter behyeen the
existing A 250 nizing main and the futura reing main. Table 2 shaws tha gptiona thet were
ransigersd for a firure rising main diameter:

Tabhe 2: Optiong for Thembalathu fubores rising maln

Exleting pipe dlamater {mm) | Fulura plps diamaler {ma) | Combined giga diameter (mm)
pa-li 450 484
250 a0 LT
Pymp |ype asdaclion

The demign of the exisling prmp stalien makes provizion for the installation of four {4) pumps, 8.
thwea duty and one standby. The indial pump selecton was Ihenefore baged an hree duty pumps.

Figure 1 sbaws the pipelineg charactaristic curves for DR 250, DN 450 and DN 50 plpalinss, as
well &5 the pump curvas [or an ABS XFP 200 pump, Tiied with & 42T mr Irmpelloer, and a 132 kY
mabor aparatinng an 1480 RFM.



Flgisre 2 shows the pipelne characlerlslic curvas for DN 250 & DM 450, and DN 250 & DM S04,
pipelines |n paralied, A5 wel 35 the pUmp conves for an ABS XFP 200 pump, Iiad with a 437 mm
impaller, and 3 132 KW motor operaling al 1480 RPR.

Tha following shaukd be noted from Figure 1 [addltisnal commenle arg provided a1 italics whare
e Ty= X

+  Flow ira DN 250 (HW = 110) with gne pump operaling = &0 88 (v = 1.83mis]  The minfmum
Aond thiad et Ber setisved with the pump e, based on iz affowabie operatiag range] shol
b 42 &5 Thhe purrtp will levedors parele sefisfacioriy i e DN 250 pipatine.

+  Flowin DN 450 (HWA = 110] vath o purtp sparsting = 130 Ba {v = 0 82 miE)

«  Flow i DN 500 (HW = 110] wilh ong pump eperating = 135 &6 (¥ = 0.85 mis)  The weloctly i
e L 504 pipe g merginaly fower than the ninimurs fosdtiinaided elsantng veloclty of 0.7
TS,

e Flowin ON 450 [HW = 110) with thrae pumpe operaling = 30 s (v = 1,84 rmia).

»  Flowin DN 300 {HYW = 110} wilh thrés puinps operating = 335 Us (v = 1. 71 mis)

The Tdlowing shpuld be noted rom Figure 2 (additionad sommenis are provvded i italics vwisns
ragquired]

4  Flew in DN 250 & DN 450 (HW = 110) with one pump operating =133 s (v = .72 mds]

¢ Flowm DM 250 & DR 500 (HW = 111 with one pump operating =137 % (v = 0 £2 mfs), The
Fetonity a the combinad DN 250 and ON G0 pipelines wiil &9 less than tha HHnimum
rECORMendend cleaniy velooty of 0.7 mds.

#  Flow in DN 235 & DN 450 {HW = 110} wath thraa purmps operating = 327 8s (v = 1.77 mis).
Three pumps it paratiel in e aged DN 250 8 00 4580 pepating wopld delfiver g folv thals
fighity fowar than e fdure design fow af 242 &%

+  Flow in DN 250 & DM 500 (HW = 110) with three pumps oparating = 350 Us (v = 1 59 mi's).
Thrde puimps i paraiksd in an agad O 250 and DN 500 npslime woeld daiiver e fdure
de sk Bow of 343 &%,

v Flow in DM 250 & DN 450 {HW = 140} with three pumps operating = 350 Bs {v = 1.80 mfg}

»  Flow in DM 2530 & CN 500 {HYW = 140] with threa pumps operaling = 370 48 {y = 1.98 m/s}

N e evident fom Figurea 1 and 2 that the minlmum mequired deaning velociles would gt be
Achigvad in 3 DN S0H rlsing main with only ona pump operstional, especally whan lha axigting
N 250 pipeling ie oparatad in paralle with the DK S00 pipeline.

The opllon (o install two plmps was alzo eakiated. Flgure 3 shows the pipelna characbaristic
curves for DM 260, DN 450 and DN 500 pipalings, as wall 2= the pump curvas for an ABS XFP
200 pump, fited wiih a 450 rir mipallab, and a 180 kW motor epersting atl 1480 RPAM.
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Figure 4 shows the plpaline characteristic curves for DN 250 & DM 450, and DN 250 & DM S00,
plpelingz 10 parallel, 35 wal a3 the pump curves for an ABS AFP 200 pump, iled with 8 450 mm
impedier, and & 1680 KW molor gperaling at 1480 RPM.

Tha fellowing should be noded frsm Fhgure 3 (addilional commants are pravidad in slica whers
reuired):

¢ Flow DN 250 (HW = 1100 walh one pumip operabng = 105 Ks (v = 2,14 mes). Tre mindnun
Fow that nwest be achieved with the pump (e, bazed ar iz allowable opersiing rengal shaold
be 42 &5 The pumpe will lherefore aperate saligfanianly in e DN 250 pipeling.

= Flpwin DN 450 {H& = 110} wilh ane pum p oparaling = 180 Ba (v = 1.13 mds)

+  Flowwin DK 300 (HW = 110) with one pump operallng = 185 66 (v = 094 ms). The weiociy in
the D SO0 pioe 15 Higher than TRe minimum rsoamarended cieaming waocty of O 7 mfs,

+  Filow i DR 350 fHYY = 1100 with b pumps oparating = 310 U6 {w = 1 55 ms).

+  Flowin ON 500 (HW = 110) wilh bva pumps operating = 335 s {v = 1.71 mfz)

The foflowing should be noded from Fligure & (additlonal commerta gre provldad in lallcs wivware

raquirad]:

®  Flowin 0N 250 & DR 453 (HYW = 110) wilh ana pump operating = 123 8% (v = 9 09 m's)

¢ Flowin OMN 250 & DM 500 (HW = 110 with ane pump operating = 18T 8% {v = 0.B5 mis). The
vekaciy i e cominned DN 250 ared £ 500 pinalines wil e Righar ffarr i i
racommendad cleaning welacly of O.F ms,

a  Flaw n DN 2350 & DW 450 (HW = 110% with two pumps oparaling = 330 s (v = 1. 79 mi'g)
Twe pumos in parailel in on gged DN 250 amd DN J50 pipating would deliver 8 fow (hals
Slhily lowar then fhe fiiira dasign fow of 342 &5

v Flow |n DM 250 & DN 200 {(HW = 110} with two pumips oparaling = 345 Us (v = 1.57 més),
Two pumps in peratked in n aged BN 250 and DN GO0 pireing wodlt! dediver ihe fufurs design
Honw of 342 Hs.

»  Flow i OW 250 A& DN AS0{HYW = 140} wath o pumps operating = 36 0s (v = 188 mrs)

¥ Flow n DN 250 & O 500 {HYW = 140} with hwo pumpa pparating = 360 89 (v = 1 &4 m/fa)

It is evident from Figures 3 and & thal ihe oplien wilh tws pumps will be feasible whan uang a new
DN 450 or DM 500 riging main. The DM S00 sising mam would deliver approdmately 4% more fow

compared bo tha DM 450 rsirg rmain.

£.4 Fecomrendation

Bazed aon the coat sstimata pravided in Tabla 3, it appaars thal e oplion with bws pumps and a
DM 520 rising main would ba the moet ecoamical oplion. | would also ba possible to instail 8
DN 450 riging main fogelher wilh g pumps al an appromale saving of B 200 000 dexcuding
VAT but this woukd alsg result in a reduction in flow capaciy of 4%. Tha rsing main will be

approximalely 74 0m long.
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This rizing man witl ba conatnicied approximataly 4m parallel 1o the axlsting 250mm diameter
FVC-L) riging maln, A bench will be oreated In e slope abdes b existing 250mm rizing main
andl the slope will be sfabilised with gablons, whare raquired. The roule would be the same. with
Ihe proposed S00mm diemeer riong maln bsing e axisiing 30m sles pipe bridgs o craes the
Schaspkop Rhear (seg niver crossing no, 1 on the atached diawlng, drewing no. 108428 GE 404,
Tha wriginal pipe bridge design made proyiglon for the fulwe 300mm diameter rlzing man and the
pipadirg will be installad in the existing cradle provided for the neng main, Tha exisling pipe
bridg# hies been designed o be ehova the 1100 year food level. Ar- eng Scourvalyas will ba
provided on the naw msing main (o sllow the pipaling 1o operate efflckantty. The Asing main wil
slop al the exisling Iransfer manhole, where an ex(sting conmeclion point has bean provided for
this mseng maln,  Tha saweige lhan graviedes through the existing approwmately 3 Sk
FUNEDOMM diamebar Pacalisdorp bulk sewsrage main fe the Pacalsdorp Sewerage Plmp
slalion Ho1. The proposced 500mm amd axeting 250mm digmeter rlsing maine will be able Lo
handle the flow generatad by lhe UISP housing project drainng 0 tha Thembaethy Wa. B
SEnwET a6 LU Slatein,

5.5 Bump atalon Upgrades raguired

urrently the pump stakon handles a desipn flow of 80 U8, althaugh & 25% spare capagity
currently axizis. & bulk gravity sewar dealning Arga 4 of the UISP housing peogecl, the pump
stabon and the infel works was construcied by the Municipalily in 2012 lo accemmodate Area ¢,
The pump station wag designed to be upgradeabls the altimate future desion Now of 3680 M, The
epating 100 £5 |nled works was ftled with lmonl-take scraens (one duly, one slandby). At the
aame time 3 3l kYA Emergency power Suppy gensrator was installed 10 allew the pump skation
1o remizin pperahongl dining profonged power failures.

The pump atation vl now be upgraded to bandka an intarim dasign Mow of 220 Bs. This will
require that the inlet works be upgraded and possidy an addikamal inlet works w4l nead to be
constructed i accommodate this increased low. A new 70 mm diameter bulk sewsr inlat
pipetine will be constructed 1o Aocommodate the noreasad New 1o the pump slafion.

The auigting 330k'VA smergency power gencralor wikl ako theh ba raplaced with a 1. 5MVA unit,
but thin wal be simply accomplished by swopping oul e exisling unil whh the new onit. The
extstng A50kVA unit will then be ingtalled at one of the Muenicipallty's sther sewerags pump
statipng. 8l thia stage it is proposed thal e unil be mataled al the Eden sewerags pump skation.

The axisling flow prasses through e Inlat works and e dizchargses into one 08 ik o axisling
sumps, Two acditionzl sumps will now be conslrocied adjacant b e axisiing sumps. The
existing flow is accommodated by two pump selz {one duty, one elandby). Theze purps will be
re-used al gng of the Municipain's exsting sewerage pump stallons, which require an upgrade
This will be finalised laler in conjunclicn with the Municipaily. T hsy have anty Daan n opatation
for 1 vear ard ere g valuable 5521 1o the Municpalily.

The proposed flow of 220 Pa will make use of hvee of 1he four surmps, but 1he additional sump
needs 1o be consimicied o allow the construction of the dry wall building to proceed. A naw dry
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wall building wlll B constucted below the sumpa for the ingfallation of the three {31 new
purmpses {wo duty, one standby), Each of the pumps wifl ba abla to handle a flow of
appragirnalely 163 Us, therefora 1o handle the design Now of 220 B8 fad pumpests are required,
uhder VSD contrdd, 10 pump the propozed flow. The purnps will be lirkad o 1he new ang exizling
rislng malns W pump the requiced flow of 220 B5. At the same e a rew Molor Conrgl Ciout
(MCC) naned will ba installed adacent to the axislrg pump's MCOC panal. This raotm will ba air-
conditicned b ool the varatle spasd drives {YS0) requirsd for the new punips, sdich wilf be
hpused in the MCC panal. The MCC pansd will have the alecirons required for the fulwre icurth
pum g already inctalled, panding b appeoval of e Municapallty, The exlsung MCC parsd will
remain in oparation until e new pump matallaton comes orsline. The exigting pumps and MCC
panel will thar be moawnsd o3 s SEWerage pump station, yat fo be determined.

A maw 2-ton gaanlry crane will be irslalled 1 sevice e new pumps and valves arawnd in e dey
wall durlng ingfallation ard In the Nubure for senicing purposes.

The ridwr pUM ps Wikl be connected 19 1he new S00mm dismater nging mzin, which will work in
Conunchion with the exigling 250mm diameter deing main o accommedala the future dasign Aows
enpecled at this pumps statign, The cross connections regquirad far thiz pipawork will be
crmpieted trce 1e new iming main is compleled and lagtad. This will complels Lhe upgrading
curranlly required &t the Thembaleibu MNao. & séssrage pump stallon and alkow ta complation of
the Thembalathu ISP project Armas draiming b e pump slalion Thas will 3tse allow the
connegtign of the exisfing sewar netwark 1 he now bulk sewer constrecles undar em 1 af thia
project, which draina 1o ihe Thambalethy Na. B sewerage pump stalion and altow tha Muricipality
12 decommission the exisling Thambalethu No. 4 (153 U5 and Thembalalhy Mo, 3 {35 &%)
sewersqe pump sialions, banaby radocing the malnlenancs burden an ke municapalily.

. Propossd Bulk Gravily Sewars catering for sewerage flows around Area 1, 5, 64, 8B and Z;
and asseciabod straam crossings

The praposed Bulk Gravily Sewers Tor UISP Argas 1, £, 8A, BB end Z;will be consirucled In bwe
sacilons [calering for s&wvarage Nowa fronn 10 Ba te 115 Us). The propoesd bulk sewer ppellnes
ara indicaled I blue and red argund Argas 1, §, BA and B on tha atieched drawing, dravang Mo,
108428 GE 400 Rev F. The fwst secton dralning UISF Areas 1, § and a porlion of Area G4 will be
approximaloly 2985w long {950 [ong 200mm diameler, 250m lorg 250mm diameter, 475m kng
A00rrmy diameder amnd §25m [ong 400mm diameater PYCa [Un-plesiicised Palywing] Chkende)
sawer pipsline (Class M (heavy duty]) and 485m korg 450mm diemeler GRP (Glaes Reimforced
Fasin}, Chss G sewer pipalings) The seennd seclion draining e raxsi of Area A BB gl Area I
will e approxinately 975m long (F25m long 200mm diarmalst and 200m long 2X0mm dameler
PG {Lin=ptasiicised Polyvird Chioride) sewar pipeling {Class 34 haavy duty)).

The hulk sewer will ba benched inta 1he slapp side slope avar most of As lenglh and the inlantion
is W0 use gabions 10 stabilise the cul slops, which will il tw visual impact of the banch on the
tlope, Tha bench will glso allow The Munitipalidy o mamtain this asssl, by providing a safe
acoess track for mainienanca work on tha pigsling roule, Manhoes will be prinaded svary BOm 1o
allpwe proper maintenance ta be canfied aut.



13

Tapslhar with the sacond aaction of the bulk sewar, a numbar of battlenecks [ the Thambalatha
conrechy sewer network have been identified by the Municlpally's sewer section, amound the
tousing areas, which will negd (o e addressed bo ersure thal (he complete aysiem = able (o
hardadle i additional fiow added Info the exiaing sewerzge systan. A rumber of cnbcal avaas
have baet idantified, which maana that approxiniately 4965m of axisling conneclor sewsrs wil
reel 10 b opgresded (23B0m fong 160mm dismedes, 13275m long 200rmm diameter and 1 M60m
larwg 2500 diarater PYC-u {Un-plasticiaed Palyving Chioride} sewer pipaling {Chess 34: heawvy
duty], to remove 3ny potentisl colllamnsacks in the agiating sewsr reticulation rotwark.

Siream Crogsings

The bulk zewers wil 3ll draln b the post tensloned conorele pipa-breige dascribed mdar Hem 4
shove  Indicated as River crosding Mo, 6 on the attached drawing, drawing No. 108425 GE 400
Rev F, The preliminarity proposed stream crossings, labalied A to J are alzo Indicated on the
Bltached drawng, As not all the routas have been surveyed yel, addiional slream crozemngs
rnukd be idemified 8t & [Bler slage. [ thls pocurs. The Deparrment of Watar Afaws (DWA} will be
ndifind @nd the appllcation wif be amenced w raflect these areas  The proposed Fivwer and
Stream crogsings infanmalon ara provided in the table belcws
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A% per DWWA's irslnuctions aech of theae slream rossings has bean prowslonally designad for a
1100 year food ewend. Atached pleass (nd praliminany deafgn proposals ke each of thaas rlver and
stream crossings.  Although thees ane praliminary design proposals, theee shauld be ndicative of the
fingl propasels been prepared far tis work. Tha river crossings heve baen described separately as
part of Ihe programme for the works, bul the propossd stéem crossings will be discussed in more

chakar o i Lent Balow,

The gysterm we ers propesing hes been successfully Implernented in the previous Pacallsdomq bulk
SEWES prgect, Gempleted . 2008, The Systwm for bandling sireem croagings & deccribed bedow

i} The femporary barmn |5 cordlucted in tha strmam, which is uaed 0 civer? Lhe exsting fiow @D a
pipelire instalad 10 dhverl he nomal fiow past e consinscion area. The Aow s discharged bakew
the conslruction arep and passes Uwough bwo sats of si-tepa. The sill-eps are regulred (o
minimlza the Ioss of 3ill cauzed by the COMRMICIOn achniies

i) B3 culvewts ark instefed on 3 concrata surfage bed in tha slrearn bed. The Box culvarts are
gized to accommaodate The 1:107 vear Mood requlrarenbs. as per DWA's reglrersanis.

iil} Two qabign welia arg consiruched perallel bo sach olher, with 8 3Im distance babwesn he e
fecas of iha gabion well. The gebion walls gre cansirucied parpendiculady ovar (ke sodsm over The
box-cubvarls. The o walls arg bed Wgethar with wire gabion mesh al aach 1m haigiht inlerval, Tha
arag in betwaan tha gabhon walls 15 then filled wilh 7 road mataral to form an aceses freck, which g
e uzad by 1he Municipality 1o gain Socess and mantain the sewer pipeling along iis epdire langth.

t¢) The Bulk sewer s lad to the comect levels in betwesn the bwo gabion walls in the road fil
mataral. This ramaowas Ihe need for sleel plpe bdges 1o span ovar the siream, which are prone 1o
vardallsm and e, The pipeling is now profected bebween the gabiona under the road n-fll
material, pretestng 4 fram any pobeniial damage kom vandels. Access o tha bulk sewsar gnd
assocrated manhales is vow poseible frim one convemenl 3ccess rouke aligned alongslde and sbova
he exagting sewer pipalne, which aveids tha need for umerows access recks down The slope Lo
raech the sawer pipaline signment far malmenance pUrRoSes.

¥] Rerd-malresses are provdded shead and helow e gabéon walls to pravent uhdar-mining end
eraslon of the sod on gibher side of the structura.  Gebicn walls s ako construcad S5 1o 10m
downstream of the struciurg in e aiream bed 10 prévsant s magr cutting beck i 1 gabion stuchrg
and urdar-mirdng i ir the fubure.

v} Once the suclor s complata tha dver Bow is diverted threugh 1he box-cahsat. Dnce fra flow
haz etabillzad the gilt behing the 2l raps is ramawed and usad to rehabllige the constrochon area.
Chea the New slabilizes the silk imps are them remowed.
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SUMMARY OF MAIN PROPOSAL

Tha above-menioned wpprades will give the mosl Feaskble oy e sodution 1o e Monicipality, bat the
phesing and sequenting will B adjustad to conform 1o the Municipaliizs landing requiremants, sihce tha
wpgradng of the bwo pump stalicons {Pacalisdorp No. 1 and Thembakethy Mo, &) and nelated rising mains
wirald raguire by bulk of K5 axpendiue, 1T dees maka the menagement al thesa propesals vary orltlcal
far tha naxt two Tinenciel vears. Thiz report albempls (e 9o 30me way in explainmg whal will ba raculred
gred wivy, Belore ihe nexl housing phagzes begin. A provisionel cash-ow and pregramme s atlachad for
diacugeion and planning purpess.

AL TERHATIVE INYESTI

Varoug othar allamativas were imsesigated I fil Ine gvailable caplal flows and are decussad bakow,
howeyer (hese hava been mjeded Ba being weataful sxpanditub: and Raving o major environmental
adventage. Gonirery hase oplions have Righet energy CupUls, with more pump etations Dewg reguirac
W hande the fiow.

1.  Upgrading of Thambakthu Fump slation Mo 3.

Az an wtermediale ypgrade proposal the axisling Thambakethy pump stalden Mo, 3 cer be upgraded.
This would ogen ug a0 aoditional P00 erven (Areas 3, 7 end 8] for development in the neal hougsing
phases, but teis is not considered 1ha best usa of funds.  The reasons behind this slatement ere
discustsad i more Jalal [&taranom fhes sectan.

The cxisting F00mm diameter fibre gemant rising main conveys Senwags irormt Pumpstation Mo, 3 fo The
Quleniqua Wasiswaler Treatmeanl Works, The existing 200mm digmeter riging rain g sndacabed o welkny
on the ateched drawing, draswing Mo, 108425 GE 400 Rev F. The exisling Thembalethu sawerage Pump
Etakion M. 3 curman|y has a ALIML G capaciy at
approwimately 32 ta, while wa estimete (using the “red-Beak" desgn guidelirgs) the sxisting faw could ba
ez high as 45 U's, and therefore bolh (he pump staben end ricing mein are alraedy at or ouer thelr Jessgn
capaclty, The pumpstetion will hawve i be upgraded 1o handle 8 fiow of approximately 45 Ifs, to provide
far tha additional sarviced arven orealed by the new LISP housing profact pheses in the area (Hausing
Araaz 3. T and 8A). This pump station curanlly bas ondy one functional parp, bul was doa b eceive
urgani ettanban. Upgrading of tha pump slaton would consiet of 3 new inlat works, the inatailatlon of by
ney PUMPS in & naw sump, machanical scaens, a bock-ug generator [nsfaliption g relaled alecical
supplins, 35 widl a5 a lelemeiry sygtem. Indlally the basic itarms will be upgredaed, with more cogtly ltems
Lke thae standby generator baing added latar, The axisling pump stabon buildicg aed sunig Wil have 1c be
extended and pronigion macke for e upgraded access road, sliontwabter provieion and a new ascunly
fenca. Two atemativas can be cansiderad vagarding 1he rigeng main for Pump station Mo, 3, 85 descibed

Eamlcoy,
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1.1 Abemiative 1:

One oplien woald be fora 3,30 lany 250mm dismatar PYC-u riging meln, purnping sewage frem Pump
tadicon Ma. 3 1o the transfar manhole 8l the Quienlgue Wasiewaber Troabmant Worka  Tres indention is 1o
folpw 8 route thet wll infersect the Ieast sxistng sanvices, such as water. siormweler and sewer
papediries, &laciticed ard Telkom calkaa end existing reada and slewalks, as well g3 awolting certain high
peintz along the roule. This proposal |3 Indlcssd wn dark blue balow the exizteg 200mm diematar dzing
radin which is indicaled in pellew on the stachad drewing, drawing Mo, 138428 GE 400 Rev F. The
axisting rising main hes a high pginlin the frsl hird of 45 &aglh and then fiows under sipian aclion o the
Quienkpua WWTW, The wiw rsing main ol operale alongside the exugting 200mm - diameter ibre
cemant rising main, bul will Byoid having a siphon aclion Dy ensuring the ising man Righ pal is et tha
Ciukemniqqus WL TW,

Thia oplign resalis in & sangthy riging maln, which will have a relalively high puntping hmed. This regulras
povderful pumas which will consequently hawa a reasonabdy Blgh cperalltyg £ost, 85 well 35 ralamsaly Hgh
mltiel capilel expenses.

12 Alternatlve 2:

Thia option ia knked to the vpgrading of Thembalathu Pump stalion Mo, 5, a3 desanibed in the rest
section, and widld see a J1Jmm diamater PYGeo ising main fipm Pumpsialion Mo, 3 ta a8 polM
connectng io e proposad 340 - 400 mm demerer bulk ravily sewar peopozed 1 deain the housing
Araas 5, 68 and 68, Plaasa nole that the bulk gravity sawar sround Area 5, B4 and SB would nead 3
lergar diamater Io accommodsta the increszed fow genersled by the rising man dracharging the fow
from Purnp stabon Ko, 3 ko WIS balkk sewer,  This option would resull in @ lower pumping head, with
cansequanitly smakar pumps, which will ba more cost effectne i anns of opamating cogts 25 well as inilial
capital gepense, The shorar kngth of nsing main will glso ba mom economical b sperele, as opposed
b the 250 diameder rising main deacribad an the prewous paragraph.  This aitemabiva will alfow the
Municlpality to senige a much barger amount of srven, as well as eaving on opesaling costs.

2. Upgrading af Pumpstaton Mo 5:

The exisling Thembalalhu Pump station Me. S wall hava b be upgraded and re-byilt 3l & possian [ewar
deawn e Slope, Theg will alkows the upgraded rordhem bulk sewer (draining Area 1) to greviele o the ney
pump station. The comenl bulk sawer haa ingufiicient fall |n paces wnd needs W be re-akgnad end
vppraded 10 degn Arga 1 (246 erven) of e UISP housing project. Fump staflcn Mo, 5 currenty hes @
capecily of 15 U5, and will heve to ba upgreded fo catar for sawss fiows of vp 1o 180 Ye. This made wp of
tha axiziing expacted flow of 55 &% for Fump skbion Mo B, Ihe additional flow of 10 4% from Housing Areg
Mo.1, the flow of 40 s from Aress Mo. 2. & gnd €, the Now of &0 &5 from Pump stalion Mg,3, as well as
glvng the oplon of Pump stallon Mo 4's Now of 15 &% 10 ba diverled here g5 well. By divarling Pump
steEan Mo 4'8 Do 1o {he new Pump statan Ma, 5, we allgw the ey Pump siation Mo.? which |5 cltardy
unger conginetion 1o accommodate S00 washing wresn's fAow, thanaby reducing Ihe sttass on the bulk
sewar dreining to Pump stelicn Mo, 2 erd algo mproving tha operaling conditions 81 the pump stalicn as

well.
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The wpgrade wih entail 8 new inlet works, 8 new pumpstation building, e pumps 2nd mechanical
SrEeng, provision for 8 beckeup generalor and associated electricel meticulation upgreces, g5 wel as
sum B gabion work, an actess road, 8 tremeiry system ard 3 new fence.

The upgreding & Pump salign Mo, 3 wil allpw the proposad houosing Arees 2, 5, 64 and BB o be
servicad (1 732 UISP ervan) end allowr the fhow frosn Ihe upgradsed Purmp slation Mo, 3w be
ateommodated 8t the newly uporaded pump cstaten. The dawalapment of feee housing arees |2
however subjact o the expropriation of tha [and o which he developmean of Areas § and 4 |2 o REka
phace. The procesa of the exproprieticn of the pedion of land in question has commanced, Bs part of the
housing project. A short ssdicn (approsimalely S35m) of J00 mm diamaelar aewer Aelg mgn sl oin e
uparaded Pump station Me. S, with the exisling transter mannole at if2 Cutaniqua Wi Ty

The propoaad rising mens servicing Pump sialions 7 and 5, dacussed in [lem 1 and 2 Alovn, mquires a
BOr concrgle pipe bradge 1o accommaodate the d50mm diemater ising main, es this pipeling needa o
crose the Scheapkop River. The posibon of thls crossang s indicated ag River orossing Mo, 4 on e
atlached Jrgvang drewing Mo, 108428 GE 400 Rav F. A 450mm darmaler plpeline: will be ingtalled in the
pipe bridga, which is ower and sbove the wllially required dismeter of 400mm.  Thig will alow the
pipelines Io be upgraded bo the pipe bridgs In te lulure 0 Becommaodate e Incieasing Bows from the
arca g Thembalalhe develaps.

A concrele oipe brdge s oonaidered prudent, as tha recently compleied Skeal pips bridge over the
Scrhaapkop River has Araady besn candaiged. anky menths sfer being completed.  The Rwer vallwy is
wide 31 1he grogsing point &nd piers will be requirad to suppor 1ha pipe Bridges These piars would neesd
to be designed & withatand e 1100 vear Neod waters. The pipe bridge |s proposad 1g have & 1m « 1m
suare gection, with rainforcing being pleced srowd the permeier, while (he ppelne will ba placed intha
middla of Pl Sancrala sachan

The éomplete upgrade of Pump stabkon Mo, & will have bo include the construction of a 2,5 km ong 3340 -
A00mm diameler grevity seaer to Purnpslation Mo, 5, drainmng houging Areas 2, 5, G4 and 6B, a5 wall as
e showt seclon of 315mm diameler rsing main from Furmpstatian Mo 3, which links to the new bulk
gewer. This will include the upgrade of the $ewer ng degoribed in paragraph 2.1 betowe. This allemalive
will howewer, &5 mentloned before, serve significantly more &mven, provided the sxproprialion process

recaives psrily.

21 Upgrading of northern Thembalathy hulk sewer plpelina;

The Ermergency Rehabiktation of Thembalethy Saweksr Fgaaling along (e N2 national rad was com plated
in June 2008 Only & shott 2ackon 31 the upsiream and of the bulk sewer was upgreded af 1ha lme dwe
to cogl constramts. & complate upprade of thve bulk sewer Dine Ihat extends fom this pipaline iz
neceseary ko accomnodaie Area 1 of the howsing project. Orparalional difiiculies [blockages dws L flal
gradlants) exist further downstream in i bulk Sewers allgnment to the exizhng Thes baatha Fump
etation MoE  A&rea 1 of the UISP howsing project ia Iocated adjacenl and over the existing pigeline
gllgnment, which would require (he reakgnment of Ihe bulk sewer o accommadals the UISPE housing
deuslopmard The exlsting 1560m ppelne will nead to be merouted 10 #ccommodate tha davelopment.
The nawly realigned sawer wiuld be unabde Io connact fo the exigting Fump stahon Mo 5 due to the
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raquired improved gradeen] reguired, resulling in the budk sewar pipsline ending below the exisiing pump
Ftaton [nconming inverl Myl

Wa recommend that congidersion d given to realigning tha saction from Manhoks No. TA3S 1o the Pump
station Mo.& o remowe &Ny protlema wil the varlikal akgmmant end o acoom madate Area 1 of the ISP

housing progect.

This wil glsd pllow the gredual improvement of e Sewsr ploslines wading into the bulk Sewer main, B
and when lunding becomes zvaileble. To achiove the, the existng sewar main will be upgraded by
installing 233m of 250mm@ and 450m of 200mm3 hesvy duty PVYCL sewer pipes, wiin assotialad
manhales.  Menholes will be spaced & & maximen distance of A0m pnd ot ol changes iy dwecllon o
gradiant. All sxsgling erf comneclloas wlil be re-connacied into the new sewsr mein. Mindmal disrupllon of

iha exlaling sewerage Aow I3 expecied,

The abgwe proposole provide a shortterm sohation, but gue o further develfopment proposed in
Themfalghy (Possibe sewarmge link of Krasdboech and Victorda Bay areps to Thembalathy) and argeund
the Facaltsdonp {Syletontein 7 000 to 15 000 housing develepriant], which could see e need to
Upgrads tha Facaltedorp Mo, 1 pump siation &nd the Thambalehu Mo, B sewerage pump sielone in the
rBar fubure, we kel that the upgradng of the Pacallsdorp No.T and Thembalelhu Mo8 sewerags pump
Alalens mu receive prerily,

Wa trust that you fnd the Ivagalng accaptable. Il yor have Bny querss, plesse do ool hesdale 1
curilacl us,

Yours failhinaly

AJ VAN BOLENMMMNGF Pr Tooh Eng g
FProjact Managar Ol Managrer
00 A urecon PP Aurseon

Enciogad; 108420GESD] REV E! Ravised Sutk Sawer Mair Proposels
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Congrate Plpe Bridge Photog [for (llestration purposes)
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SHEET 3
PHASE 1
/7\ Proposed Sewer
/’I (Typical)
/ |
THA5.45 “ \
) — /z‘ o “
Existing Sewer —A - \ / / ‘
(Typical) o, —— %/ == pd /
e . gTHAS46 . )
S P :— — g ///// — _+ ) /
o — >< - —
/ﬁ—— o I R
'f,.:“’“‘ - -
"-2‘-‘--‘ ‘ /////, — /// T T - 7777\\\ .
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SCALE 1:500
THAS5.49
CL=175.46
\m =172.73 g':"isf;i 45 THA5.47
D=27 "o . CL=174.27 THA5.46
175 — L=172.49 T . THA5.45
D=20 I (Typical) CL=173.75 THA5.43
D=21 M IL=171.73 IL=17147 CL=173.33 CL = 173.31 THAS5.42 THAS 41
D=2.0 D=23 XIL=171.34 A CL=173.26 CL = 17312 A 70 THAE 30
W : " — IL=170.94 _ : - -
25 o8 D =2.0 D=24 IL = 170.69 IL = 170.49 CL = 17252 CL = 172.69
27 D226 r— D=26 | [L=17027 IL=170.11
28 D=2.3 D=26
L] 29 30
L 31 ab
E -~ 33 34 35
(PTrop_os?)d Sewer L] || 36
ypica L]
170 =
SCALES:
Horizontal 1:250
Vertical 1:50
DATUM 167.000
DISTANCE (m) : 3 g 3 : : 3 : : 3 3 : 3
5 3 ) 2 3 g 3 3 > 3 3 3 g 3 2 3 3 2 3 > 3 2 3 3 2 S
CROUNDLEVELS OR EL > > > s > : & s : : s s s g X
SLOPE / LENGTH - 0.73% / 1:136.1 e 0.47% /1:212.8 e 0.47% /1:212.8 e 0.47% /1:212.8 -l 0.47% /1:212.8 -l 0.47% /1:212.8 e 0.47% /1:212.8 -l 0.47% /1:212.8 e 0.47% /1:212.8 -l 0.47% /1:212.8 -l 0.47% /1:212.8 - <0.47% / 1:2‘12.8>
28.36m 41.46m 63.10m 78.67m 43.23m 18.73m 73.47m 44.49m 42.17m 26.67m 33.78m 20.46m
PIPE - e e e e e e e e e e e -
~ upvCccCL34 | UPVC CL34 HD UPVC CL34 B UPVC CL34 B UPVC CL34 | upvccrs | UPVC CL34 B UPVC CL34 HD UPVC CL34 B UPVC CL34 B UPVC CL34 | upvccL34
315mm dia 315mm dia 315mm dia 315mm dia 315mm dia 315mm dia 315mm dia 315mm dia 315mm dia 315mm dia 315mm dia 315mm dia
53 3 3o 8 °g £g 83 32 83 35 52
89 g8 =8 28 J% 38 g8 S8 28 23 =8
STRUCTURES 82 e3 82 22 e g 83 2 63 &3 &3 &3
© ™ . © . ® © © © © ® o ® o ©
X< > < > X< > < > < > X< > < > < > X > X > X< >
PIPE INVERT LEVEL =0 N NS il il =< Sl= 2l2 Slo Slo Slo Sls Slo S
=3 = == == == == ] == == == == == == =
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PIPE - - e e - - e - e e e -
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SCALES:
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DISTANCE (m) S S g 3 2 8 S 2 3 3 S S 2 3 3 S
FREQUENTIAL & I & & & N N N N N N & N\ & N Q
J = S 8 ~ S 2 2 & & & 5 g &
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N~ T 33 25 Lo =37 03
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BACKFILLED MATERIAL
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OR BEDDING FOR WET CONDITIONS.)
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SCALE 1:50 joints spaced at 3m max.
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Sian Holder

17 Progress Street, George
PO Box 2070, George, 6530
Tel: 044 874 0365

Cell: 072 228 6711

Fax: 044 874 0432
sian@cape-eaprac.co.za
www.cape-eaprac.co.za

EDUCATION

Rhodes University

Masters: Environmental Education — with distinction ((Bursary awarded by National Ports Authority)
2009

Nelson Mandela University

BTech: Nature Conservation (Bursary awarded by Table Mountain Fund, WWF, South Africa)
2004

Pretoria Technikon

National Diploma: Nature Conservation (Bursary awarded by Foundation for Research Development)
1999

WORK EXPERIENCE

Environmental Consultant & Control Officer (ECO) | Cape EAPrac,
George
2008 — Present

Environmental Consultant | Hilland Associates, George
Mar — Jun 2008

Acting Manager: Experiential Education & Wilderness Guide for
Imbewu, Pride & Umzi Wethu Projects. | Wilderness Foundation,
South Africa

Jan 2007 — Mar 2008

Student assistant & Editorial assistant for the South African Journal
of Environmental Education (SAJEE) on behalf of the Environmental
Education Association of Southern Africa (EEASA) | Rhodes University

Jan 2005 — Dec 2006

Wilderness Guide | Wilderness Foundation, South Africa
2005 - 2006

Co-ordinator of Garden Route Khula Nam Project | Wilderness
Foundation & MTO Forestry

Aug 2002 — Dec 2004



Sidn Holder

Co-ordinator of Tsitsikamma Imbewu Project and Trail & Canoe Guide
& Social Ecologist | South African National Parks: Tsitsikamma &
Wilderness Sections of Garden Route National Park

2002 — 2004

CORE COMPETENCIES

Practicing as an Environmental Assessment Practitioner (EAP) since 2008, | have gained experience with
a variety of projects working in the Eastern Cape, Western Cape and Northern Cape Provinces. My work
requires of me to be acquainted with relevant local conservation / environmental management policies
and legislation, including the National Environmental Management Act, the 2014 Environmental
Regulations, National Environmental Management Waste Act, National Environmental Management Air
Quality Act, National Environmental Management Biodiversity Act, Integrated Coastal Management Act,
National Protected Areas Act, Outeniqua Sensitive Coastal Areas Regulations, National Forestry Act,
National Water Act, National Heritage Resources Act and numerous conservation related regulations and
guidelines that form the basis of environmental management.

PROFFESIONAL PORTFOLIO

ENVIRONMENTAL IMPACT ASSESSMENT, BASIC ASSESSMENT & EMP’S

o Infrastructure: Overhead transmission lines with associated substations (Municipal, Eskom or
associated with renewable energy projects), construction and expansion of roads, flood damage
road rehabilitation, stormwater reticulation, retention & dissipation facilities, sewage infrastructure,
potable water supply networks etc.

o Human Settlements: Facilitate various scale residential developments with associated
infrastructure, for Knysna Municipality, Oudtshoorn Municipality, George Municipality and Mossel
Bay Municipality.

o Renewable Energy: Facilitating various applications for Wind Farms, Solar Farms, Biogas Waste-
to-Energy applications.

o Agricultural: Applications for the construction and expansion of dams and water works (pipelines,
canals, weirs etc.) associated with farming activities.

o Integrated environmental management: Environmental management and maintenance plans,
environmental monitoring & control functions, environmental auditing.

ENVIRONMENTAL CONTROL AND MANAGEMENT (ECO)

o Management of construction activities for both civil and top-structures developments to ensure
compliance with environmental approvals, environmental management plans and in terms of
‘Principles of Duty of Care to the Environment'.

o Overseeing the implementation of Alien Invasive Control Plans and Rehabilitation Plans and
providing advice on follow-up control and rehabilitation programmes.

ALIEN INVASIVE CONTROL PLANS (ACP)

o Invasive Plants Control: Compilation of Control Plans to advise and guide the initial and follow-up
methodology for alien plant clearing and control, as well as rehabilitation of indigenous vegetation.
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Sidn Holder

REHABILITATION PLANS & PROGRAMMES

° Compilation of Rehabilitation Plans for the restoration / rehabilitation disturbed environments to
natural or near-natural conditions.

WASTE MANAGEMENT LICENCES

o Facilitating applications for general waste & recyclable waste handling/treatment and disposal.
o Applications for anaerobic biogas waste-to-energy projects with organic material at dairies, feedlots,
abattoirs and fruit juice factories.

SECTION 24G RECTIFICATION APPLICATIONS

o Facilitating rectification assessment processes for listed activities that commenced unlawfully ito
NEMA, NEMWA and NEMAQA (ranging from roads, storm water infrastructure, vegetation clearing,
construction activities, air emission generation activities, waste management activities,
wetland/riparian disturbances, dams).

ENVIRONMENTAL AWARNESS & TRAINING

o Induction of contractor teams and labourers associated with alien clearing projects, rehabilitation
projects, construction projects, as well as school groups for site inspection and environmental
awareness outings.
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