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Altl ASSUMPTIONS FOR PLANNING OF INFRASTRUCTURE

The following technical assumptions have been made in the planning of water supply
infrastructure in this Feasibility Study.

1. Clear Water Pumping Stations
At least 50 % standby equipment is provided.
Number of pumps comprises two sets on duty and on¢ set for standby.

2. Bulk and Distribution Pipeline
Flow rat¢ and peak factors
L S - Flow rate
Buik water delivery supply line to bulk reservoir 1.5 AADD
which supplies a service reservoir : :
Bulk water delivery supply line to service rescrvoir 1.5 AADD

which supplies a distribution network

Bulk water delivery supply line to distribution 4.5 AADD
network

AADD : Annual Average Daily Demand

Type of pipe to use :
Diameter | Intermal | =~ . Typeof
range | Pressure | . . " pipe
<= 400 |<=1600kPa uPVC, Steel (APl SL Grade B), FC
<=400 | > 1600 kPa Steel (API 5L Grade B) '
> 400 <7000 kPa Steel (APl SL Grade B)

Pipelines which will be subjected to a pressure more than 9 kg/em?2 is planned as
steel; and pipelines less than 9 kg/cm2 is planned as uPVC,
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3. Reservoirs

Service Reservoir
. - | Storage | . . Storage
" Proviston|  reauirement

From Magalies Water direct by gravity or
pumped 10 service reservoir

by gravily (o service reservoir - " 24h

pumped to seIvice 1escIvoir - 48 h
From Bulk Reservoir of Magatics water 24h

by gravity to service reservoir 24h

pumped to service reservoir 48 h

Nole : in hours of Annual Average Daily Demand

Reservoir Construction : Material

“Typeofstorage |  Capacity - [~ Material
Elevated Service Reservoir 0-0.5Ml Pressed Steel
Ground Regional Reservoir | 0.5 M# and Larger Concrete
4, Reticulation

Residual Pressures

_ Type of connections | ~_Minimum design pressures
“. 'Y Forconnections For services mix
House connections 12 m

Yard taps 10 m 1Zm
Street taps* - Sm

i 10 /min of water flow from each {ap should be secured

Pipe Setections for Reltculauons

Pipe Diameter - " Pipe material and Class '
63 dia up to 250 dia uPVC class 9 with push-fit couplings or z-lock

Sizing of Reticulation

In order to cost the proposed infrastructure it is necessary to estimate the length of
pipework and hence the cost of the reticulation in cach community. With a total of
76 communities in the three Feasibility Study arcas it is neither practicable nor
necessary to design the reticulation in each community in detail during the feasibility
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study. Therefore a methodology was developed for estimating the longth of
pipework and number of standpipes required.

Initially the reticulation required in each pilot project community was considered
however this sample was not sufficiently representative of the entire Study Area so
instead the communities in Klipvoor West were considered (a total of 6 excluding Ga
Rasai). The average area of these communitics is 224 ha and they include a range of
different sizes of settlement so the sample is representativé of the communities in the
feasibility study arcas. When designing RDP level reticulation systems, it is normal
practisc in South Africa to allow for future upgrading by designing for the higher
demand but then omitting some of the pipes for the RDP case. This obviates
relaying pipes with a slightly larger size when demand increases.

For each of the six communilics mentioned above the reticulation sjrstem was
designed in detail using the 1:10,000 scale Orthophotos for Level B and then some of
the pipes were removed to represent the Level A scenario.  The data obtained from
this exercise was then used to investigate the correlation between various parameters.
Pipe length was tested against population, population density and area and unit length
(metres of pipework per capita) was tested against the same parameters; population,
population densily and area. It was found for both Level A and B that pipe length
versus area gave the best correlation.  The relationships that were established are as

follows:
Level A - y =36.657 x + 4473.8
Level B - y=25.77x + 155.24

where y is the total pipe length and x is the arca of service (this is determined from
the orthophotos and constitutes approximately 90 or 95% of the houscholds in a
given community i.e. those which are still sufficiently dense to warrant an RDP level
standpipe system)

From the six communities for which the reticulation was designed in detail, a good
correlation was found for Level A between the area of supply and the number of
standpipes. The relationship is as follows:
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y = 0.0453 x + 2.6399
where y is the number of standpipes and x is the area of supply.

For Level B, there arc still 10% of households which will remain on standpipes. It
is assumed that these will be those houscholds on the periphery of the communities
where the cost of upgrading will be highest. By investigating the six typical
communities in Klipvoor West it was found that the average number of standpipes
per community for Level A is 13 while the average number required for Level B is
stitl 10. This proportion was used for all of the communities.

Having established the total length of pipework requircd to reticulate a community to
each level of service, it is still necessary to determine the breakdown for cach pipe
size. To do this a standard reticulation design was prepared for Level B for a
fictional community. The layoul corresponded with the average area of the 35
communities in the Klipvoor Area and the total length of pipework corresponded to
the average length for the Klipvoor Area. Each component of the network was
sized for the average summer peak daily demand which gave the proportion of cach
size for a typical system. As the pipe sizes for Level A tend to be of larger diameter
than the additional pipes added for Level B, and as the actual size is dependant on the
diameter of the incoming pipeline from the service reservoir, a range of incoming
sizcs was considered and a series of variations from the typical case were determined
to allow for variations in this key parameter.

For Level A it was assunied that all pipes of 125 mm diameter and above from the
Level B design will also be necessary for Level A, For pipes smaller than 125 mm

diameter, the standard design amended for Level A was used to derive the
distribution in pipe sizes.

To derive the number of yard connections, 90% of households are assumed to require
yard conngctions as is assumed for the Level B service level.  For Level A, no yard
connection are included,

From the above methodology it is possible to determine the length of pipework of
cach size and the number of yard connections and standpipes in each community
given the area to be supplied and the diameter of the incoming pipeline,
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FigureA. 1.1 CORRELATION OF AREA AND RETICUTATION PITE LENGTY
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Figure A.1-2 CORRELATION OF AREA AND NUMBER OF STANDPIPE
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FIGURE A.2-1 FLOW DIAGRAM IN KLIPYOOR WESY
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FIGURE A.2-1 FLOW DIAGRAM IN KLIPVOOR WEST
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FIGURE A, 2-2 FLOW DIAGRAM IN KLIPVOOR EAST(ALT-1)
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FIGURE A.2-2 FLOW DIAGRAM IN KLIPVOOR EAST(ALT-1)
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FIGURE A.2-3 FLOW DIAGRAM IN KLIPVOOR EAST
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FIGURE A.2-4 FLO¥ DIAGRAM IN KLIPVOOR EAST (ALT-3)
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FIGURE A.2-4 FLOW DIAGRAM IN KLIPVOOR EAST

(ALT-3)

4LAGEOCN -
728 § 2
MONOBIANE/ 90625
1838 BELE 'A—--—— 102) w1ee2
142 ]
o
L
g
S
LEBOTUWANE
NOATHATEIE
BOLLANFLOKWE?
1870 85 1818
oy 182085 1038 . ?
s
§<
1933 e N9 4-G> 1674
P
LEBOTLWAKE e
SOLEKa s <1029 =
AR
4032 0L
MODIANES
: 3 5 G252
¥ §TeTE) 41038
H ]
BEH - “)
21 4]
SUTELONG! ~ *
s921
1324 @ - LA - sne2
TUHOLWES
1578 !
ol
at RANTEBENG!
at DIKEBY!
DIKGOPHANING 12599
L RTH *1335 g LR +1543
038 PG e - oL X . []
1 Ig
1 ]
BIGSTER -
PST{eTer ) +953
S ToRTY S, @ o __________ £1F ] S, .
: 1
H 1
N 1
H ! RABISUL A
H ' veos
1 MANGA
: VETUWANE & €35 %03
: wea [ 15 -2 -
» 1057
) SHAKLNG! )
H 2m5 -1 45047
o
GARARTLPARE! g.:
21055 @---2“:.“25__ 0sS o4 3ty 1
v e -nEn . Y @ e
i
o ' -1
=t i )
4 BUFFELSDOOAN! H T
! MORETS WANE! . @ _ywa_ 1t
H [T5]
+y042
o L ucs_ - A BOTE
vt i e BOFSRABELDY
o8
H LEGEND
1
g ) ruve sTanieN
1
! > SERVICE RESERVOIR
137 2060 DIA. (M) JLENGTH (KM
aosr ELEVATION (W)
GIERPONG? =-—-= GRAVITY LINE
¥ 260 —-==  PUNMPING LINE

Vol.3

Klipvoor
A-Y




3N ONidaNd

Ny NOILYATIZ
(M HLOET/ () “YIQ
Hi0AYZSIY ID1AYIS

NOILVLS dMNd

NIT ALLAVYS

501
U'8/007

&

L2501

=T
Py o113t

MOLHUIATO NQORALYYMS
FONONY MIRGDON

(1-17¥) HIYON F13LIMON NI WVAIVIQ K014 §-¢°V NI

noodYvIE

0L+}i8d
218008

A-10

Vol.3 Klipvoor



| INIT DMK
&; INIT ALIAYYED

|
4
: (A} NOILVAZTR  ssov |
(NX)HLONT/ () vig %% |
#10A43S3Y 2)IAY3S Q “
; NOTLVLS diNd G A
“ e Eneall
!
, s¥8°0 .
AZIAMILS ORI - Wi
ﬂ 6 e
i
I
E
Fi ol “
fONININYN ' €04+

TTTVwEn ° m.ommﬂl@ ouibee

4501

zoou

S69'5
IHGLNIAT0
MONONYMIHODON

SIEL
{ALIVERYEL

2504+ 9vike

5 el
ARYONILIN] 200K

pe0L* ’ o2t ’

¢

Yooy

' '
1 '
I '
1 )
1 1

u.namml@ '5/052 @

BOLLE (1785

Brdit

(Y%

20

000t

I
1
aLiir ’

0iL'S
INOORLYVYMS

090
3438

0bgLY

ss06

il

NQORIYIS

—. 0L

l0£*)15d
HaAs00d

[ EiRi1}

TN Fapd
JLiLs

(1-17V) HLHON 373L3HON NI RV¥OVIQ MOTd §-2°V M4

Vol.3 Klipvoer

A-10



3NIT NI -
INIY ALIAVES  ——
() NOILVAZIZ - &0
(OOHLINTY/ (M Y1g TR

sronasay Dz &
noivis and @

" sy
AITAMILSONIY
Fio.18
| el '
1 NNYOT1ITLIIT 1
| . 1
' )
b ) -
¥ 13
. [T 1=
[ R \ o
NOOKLETAN 1 4 Ve H
QL INN3did 1 ¥ & |
¥ILYA FINYIVA “ “ = u N _.
NOUS NV LdF0 29080 H e aLis ] i . )
.@ osion. .@ zem @
Freey [T Bl

e
INOLHIATD INOGULEYMS
ONINTNYA FORONYMIHGDON

(2-11V) HLYON T73L3UO0N NI WVHIVIG AOTd 9-2°V ELIINVIE!

A-11

Vol.3 Klipvoor



NI NI e
INIT ALIAVEY  —
() NOIIVATTT  asew
C(AHIONIV/ (NN vig 09

|

|

|

yiomvasae samnezs O |
noizvis annd O A

aN39
2090
43738
ogoLe
]
]
-]
L)
svad 00t 516 e
ATTAUILSONTY stoir INHAY DAY JLIVENYHL |
gL e ————— ———— L50- hiLs ———— - oL
T ¥ 106 1oios
[ 1
p S8 26 ,
! R SERTELL] [AOON )
: t '
| ) i
, e 95044 ozLie 12
: [ ]
[ f @
MOOHLEIAN ‘ ) - 1
04, INI13td 1 k-3 & i
YZLVM SITYOYN ! ‘2 te !
MOHA IAVLIS0 2900 ! e ciiae ! ' !
i
I
| e mme——=rm———— emmmmm——am———— ——————— e mmmr—mm——— e mmmmm—eae= e —emmmmm———
| Tuee §'5/062 60002 (300 50T 057081 zaon
; | 1501+ 1 ' sDiLe Blile 8Lyt
! o01e Vo \ e
5= 13 =
-
= |5 i |5
1 ]
. i )
2501+ zi0* . [ ’
e _iom%.... . oit'e
LHIATG INOOTLUYMS
FONINTRVIN JONONYMIHODON

(2-17¥) HLYON FTILIUOM NI WV¥IVIQ MOTd 9-C°V NI

e eed

A-11

Vol.3 Klipvoor



L

ANIT ONIGANd ——em

INIT ALIAVED

“{N) NOIlYA3R3 50k
CEMYHIONTY/ (M) TYiQ oeom

1

|

|

|

! JI0AYISIY ID1A¥3S "

| <& niEEe
|

|

|

Nervis omd - e

NOY4 INYL 4O

aNao? y
¥
1
T
i
]
]
; 2080 !
i Rd3IS h
! '
: !
! 0601+ : ;
| 2% \
| 1
i i '
| ¥ )
: 8 |
: se5o [ i ]
i A3IANALEONZH gEoLe ILIYENYHL | P
i ) H
! LeDL+ FE siLie H
| :
i ] i
: : $26°4 ) i
' NWRYOIZNLAAE “ :
: ! :
1) -
] sk A V3 |
I3 % ) W !
MOOHLSIAN e i ‘ :
Gi ANt T & | ]
HILYM SATYDYN t [ . ) i
1 [ “ u
[} ]

|
Le079
INQLHIAATN0 INQOBLEYMS
IONININVYA ONOHYMTHOBON

(£~-11¥) HLYON IT1313MON Ni WVHOVIQ MO I-2°V J¥NDI4

A-12

Vol.3 Klipvoor




TABLE A.3-1 SUMMARY OF RESERVOIRS (Total 3 Sheets )

Capacity Requiced | Height liei@!w!rfﬂsl_e_:s!:t_ Reservolt for Level 8
Reserveles Level B | Pevel A | GuGroend Clpath;’humberIUmt(‘osII Cost Add.l:[oc]('apacnlf Number | Uniy Cost| Add, Cost Totai Cost
- {(m3) {md) () (mY) | (oos) |(x,000 R) (x1.000 & m3) | (nos) l(x1,000 RY (11,000 R {x1,000 Ry
Kliproor Wl (A-1,2&%  §F | | ' U U SR, _____1_ _
Reglonel Reservotr | " "n208] T qs3 TG wee| T at T 0 TI| ) s
o Wpvoor R w8 483t GE 460, 1] 300 J0OL 943, BOO,
Servtee keserote N aes|assl T | Tl ") T en | T an| 765!,,2?05 a
Fafeeg _ F M9 13 Bl 10, LA
Sephal R [ L\ - ) VU R I
Legooyaee Qa8 s W 40 _wy a0,
Keooo Xgoma TV V1 I 1 NN Ty
Ga-Tshwee ______!Q?i____.v-il’ S T B S 7?J!.. LA
CaTsogwe | 11 _.____6_51 R ) B, RECTHN 1
Ga-Rasai 874 33 10 40, 47 50,
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TABLE A3-1 SUMMARY OF RESERVOIRS (Total 3 Sheets )

Capacity Requlved | Helght | Reservoir for Level A ey .. Reservolrfor Leved8
Reservoles Vevt1 8 | Level A | GoGronnd [Capacity Number] Unit Cost! "Cont ~ [A6ditioqCapacityl Number] Unit Cost! Add. Cost] Total Cint
mY [y 1 om) | my | (ree) (:1.000 R) (x1,000 By () | foos) Ha1,000 R) (21,000 )
Kiipvoor EastiAernative- . ¥ | | ] l k _
Reglonal Reservolr | 7982 2998)) G| 3oe0] i 1seel I,
_ KiipworEast
eseryelr

Teboibwane South

GE 3006 1) 1500
2 X 1

i
& !

1o %0 )

138! 51l 10 €0,

e [ g it

P L P I e o)

Makgavetwane

Dikgophaneng

Dipotrpong
Eiipyoos Enst (Akeruative) |

Regional Reservoir

Klipvoor East

Senvice Reservoir

Lebottwane Noch

Mokobjane

GaMed - 0
Garantlapane 20,

Bolshabela
Shakwng ¥
Buffelsdoorn™Mollelswand B4
Dipomgong
Klipvoer East { : )
Regional Reservolr
_ .. Sagboom
Service Reservoir o
Lebotbwaoe South
Tihclwe

=

|

‘“‘T ‘
|
|

g

bt

Lebothane North
Mokobjane
Bollantlokws

£l

Rantebeng Dikeb
Makgavetbwane ) ; , 8!
Dikgophaneng 1 Twn R I R T o —
Rabosura ) g ? - =

Ga-Moti

Gaganilapane
Botshabelo

Shakung

BuffelsdoomMoilesswand 840, T

T

-

Mo 3gE

i
+

B8

Dipompong

B
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TABLE A.3-1 SUMMARY OF RESERVOIRS (Tofal 3 Sheets)

e onam

Capatily Required | Helght Reservolr for Lavel A Reservoly for Level B
Reservolrs Tevel B Tenel A | GoGround (‘npau!fhumbcr Usit Cost “Cost \dd:ﬂoq(‘spac!t)’hurnbeql 1 Cost! (Add, (‘osl Total Cost
y o m3) . (my | (m) (m\) {nes) (nlmO_R)‘(dﬂM‘R (md) 1 {m3) , {non} (\NGOR)(:IOOOR) (x1,000 R) |
Klipyoor Fast (AMeenathve-3y [ i I T T e 1.
Rrglcralgﬂenou ) 7982! ?WJr .6 eds D el 1300) 4932 . ”M' -
Kigworbat |7 2880 2990 6 i 32 B YO - O -
Service Reservolr , O Lesrl (50{ . 2505 3Es5| 48, L,,}!”T _ab misi o d880i _1-'_!-_‘
Lebattaane South 218 [z 10 . : ; 10 L 10
Tihobwe L T T ' '
Lebodwane Nonh | as23h ¥l s
Mokobjane 142; _83, 10
Botlantiokwe 7 HZ 3 10
Stegboom i 3811 143 10
Sutelong . SI_Z'___ 192* B X
Ga. lladcbl o R - IO ) Y
Modlane N S l?. L
Rartebcrg,l)xieb . ___2_,_1‘_H+_ - 816 .
Makgavethwane I IRt 26-5 152
Dikgophaneng . .82 31 el
Rabosura ) ) Co s ‘3%, 10
Gapes | e [ w0
('-;sranl‘apar»e o 22' 8 10
Bohabets w253 0 o)
Shakung oA, 1‘54' I8
Bu[fclsdwm’\r!o:rcls\xa: L 3!5i B e 1 260, 26 0 . . ‘ . -
Dhpompong ns, 82, 1] i 0 : ; '30
Khiproor East (Alternatlve-2) ~ R D T U 1. . P
Regional Reservoir 54?0!777 305! ,,,,,,,G AL A i 4 IS _ ”091,,,‘,'!09
WipworFast N 54wl 2050 Gl 280, b nlon ni00] 33 oR e 1,700,
Service Reservoir 1 e 30-”. . 220 24500 A, 2505 3035 . . R 29”' . 4080
Lebotiwane Soath 28 80 o0 i o3 105] 13 mo, U 100 10
Tiholwe o s sl T T e a Tesl s el e el
1ebotlwane T\onh o L =25 N 1 7 4 B
Makobjare N 1¢2 i ~53r 1w
‘BalTamkkuc o o 7142 53, o w
Shgbocm  _f sy ]
Suielong 512 ____1‘{2 R L
Ga-Itadebi T T e
Modane T :
Ranwebeng Dikeb _
Makgavetlwane
Dikgophancng R
Rabesura _
GaMoli
Shakung . . .
Buﬂe!sdw.rm‘-'louclsuzm o L 315 15
Digompona 2!3‘ 82 1€
Klipvoor East (Alterpatived) | _ .
Regional Reservoir SJM },GSI: Gl 2
_ Slaghoom 540 zest ol
Service Reservoir ) ;
l:bosh\anc Sm.:'
Tiholwe )
Lnb-oﬂv.a".e honh
Mokobjane
Bollentiokwe R
Seghoom i
Sutelong
Ga-Hadebi
Modm‘.e B
Ran’cbcngDakcb : ’
Mukgavethwane 1)
Dikgophaneng .
Raosses Y
Ga-Moti L
Garamtlapane
Botshabefo
Qha\ung
Buff;l:-dow:nrm\iosklsv-am
Dipompong
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TABLE A.3-1 SUMMARY OF RESERVOIRS (Tota13 Sheets)

Tapaciy Required | Helgnt | Resnvoforlevdd T ReentirfoclevaB
Resenoirs Leved B | Level A | Gutirousd [Capacity Number] Unit Cost]  Cost~ {AdditiodCapacity) Number| Unlt Cost] Add. Cost, Total Cost
o) | @3 1 m) | (md | (oos) 000 RI1000RE (md) | (md) | {nos) (11,000 R (1,000 R) (21,000 R)
Regional Reservelr __ f 25121 5482
_ . Saghoom L Asee
Service Resenvolr 100
Fossacte | ]
Belepe .
Swarboom B

Dipetieloana __
MogtleamrgMuarion
Makgapha
Renoslendel

Makekeng i
Moreeke North (a2 & v b Y T
Regional Reservorr 4 | ___ Vo4 o f

Reaosendei 17T ey el 15| T N T Y T )
Makeleag foss] 3l TS 65] a3 265, S50,

Vol.3 Ktipvoor
A-15



TABLE A3-1 SUMMARY OF RESERVOIRS (Total 3 Sheets)

(‘Spmt, Required - TlcIght ' Reservolr for Level A Resery
) R : o Resenolrfor Lesdd A . ] ole fer Tevel B
Reservoirs [,::‘!}B i l.::“e;;a jc-({;w)nm (‘npa;lly Nembor' Unit Cost ™ Cest sdditionCapacity Number, Unit Cost Add. Cost Total Cost
N N (D AmY s (e (m (Y ; (oo 000OR) EALOORY (md) [ Imd) Anos) (41,000 R) (sLODOR) (11,000 R)
Reglonat Reservoir et 42 560 | i P g L : ‘ ’ ol T8
Service Reservoir ' s assal T ns) a0l ,f‘”f- LB 1S o, L e, Lo, o
Transactic ‘131: .'124? - AR i . M’: e 3,09’_‘ | o0 By 080y 280 4230
'Sétcét 1 s g :: ‘ig'”’ :I ""'?g- WAL 2 I s L
ik . G- T B L ] : 63 ) i Lol
Neobi sy s T e 7 W 847 h’lg‘ ;" 2?2
Swarlboom st e 15 2m0' 1 200 T T el T s 1 bl
Dipetlelosna | 22 el | wel T v T e b
Mgt epOhane 94,366 Asp 0 4 285 Cetd 30 2 Tz,
Makgapha T est it 20, i o0 w8 e i 1"s
Renostentei ] 13 sl 13 W I o m i 135!
Makekeng 113 392, Tl aw \ " T &5 W '21 ) ,;i
Morelck North (A2 &%) ! S B i ‘ o ‘ A
Regional Reserveir ) ! R R D 'L'WJ-—N o b :
Service Reservuir soirt rEsst T ms| oaeml rel iswiTT ool Fide! : 0
Resen T TIT I X3 i 701 18 A5 T TN I  FA 1))
725:-;an i , ':3;;‘ lié* N i«[; B 1:3‘:: __1_3.8;_ o1 om0 s
. - . - - R o - \ 0, . ‘ e
Ngobi 1367, 1 o] o' N srg '4%’ 2 z?(s’?
Swartboom 20 Tasl U ashT e Ty el T awt Tl '2)"'
Dipcitdosna IR D (R & N oAl st w2 1w b '1'33*
Mogtimameg Ul ton T " T R P i 285t Te1s T30 2 T asd
Mikgaphs oAl et il el e SE Mo s
Reaostenki | ey T e Tasp o w T Tl Ty 7 100! | :;fi
Makekenn ot e T I s R
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TABLE A.3-2 SUMMARY OF BULK SUPPLY PIPELINES (Total 5 Sheets)

BULK SUPPLY PIPELINE

TOTAL COST

UNIT.LENGTH UNIT COST
! x 1900 R
KLIPVOOR WEST(ALT. 1, ALTZ & ALT3)

BFFORI‘ KLIPVOOR REGIONAL RESERVOIR L . e
160 mm Dia, Steel inc). materials and construction " i m . 1,326

_ Sub-Tolal T _ 1,326
AFTER KLIPVOOR REGIO\FAL RUSERVOIR . e
400 mm Dia, Steelincl. materials and construction. — § “m _ ©
_‘i_S_O_:p_m Dna Steel incl, materials and construction m ¢
300 mm Dia, Steel incl. n als and construction m . 0

200 mm Dia. Sleel indl, maler Is_a_x_lg_gqn_s_iruchon o om o 1,420

0 - s and construction _ _m L RT3

160 mm Dia S!ee] incl, materials apd construction m L 538

140 mm I Dia. Sleelmcl materials and construction m o 629

125 ;m Dia, Steet incl, matedials and construction || _m _ _ 6%

110 mm Dia, Steel incl. matedials and construction m - 3621
90 mm Pia, Steel incl. materials and construction m I
Sub-Total 8613
Sub-Total of Klipvoor Wesi {Alt.-, Al-2 & Alt.-3) R X 7]

Vol.3 Klipvoor
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TABLE A.3-2 SUMMARY OF BULK SUPPLY PIPELINES (Total 5 Sheeis }

BULK SUPPLY PIPELINE

KLIPYOOR EAST (ALT ERNAT[VE—I)

' BEFORE KLIFVOOR EAST REGIONAL RESERVOIR

‘Sub-Total .
'AFTER KUIPVOOR EAST REGIONAL RESERVOIR

400 mm Dia, Steel incl, matetials and constructh
350 mm Dia. Steel [ncl. materials and construction

X _uPVC inc], materists and consiree

200 me Dia. uPVC incl. matecials and construction

400 mm Dia, Steel :nci materials and construction ) L B

13 'ena!s s and construction

Steel m<_:l matcnalsandmnslrucmn » :f

UNIT:LENGTH UNIT COST

TOTAL COST

1R x 1000 R

b
'

3

I 13'

3:353

13!

200 mm Dla—Sfecl incl, materials and consiruction _ m | 9K

140 mm I)Ja S_!_t;ej incl. materials and construsli on

140  mm Dia. yPVCinc matcna!s and cons!rucllon

125 mm Dia. Sieel incl. materials and copstouction |l m_

125 mm Dia, yPVC incl. materials and construction || m_

110 mm Dia. Steel incl. materials and construction 1 m

7110 mm Dia, uPVC incl malerials and consiruction ~ | m

90 mm Dia. Steel incl, materials and consiruction "~ "~ _m

90 mm Dia. uPVC incl. materialsand construction | m ] 33,650

_Sub-Tolal 1 1850500 ]

'Sub-Total of Klipvoor East {Aiternative-1) < Jizeselb T

KLIPYOOR EAST (ALTERNATIVE-2)  ° = §

BEFORE KLIPVOOR EAST REGIONALRESERVOIR "~ I O AR
300 mm Dia. Steel inct. materials and conslrucllon H m 7,600 o B _ 238
Sub-Total e R 7,600 1 2,734

AFTER KLIPVOOR EAST REGIONAL RESERVOIR - - ) i
400 mm Dia. Steel incl, matecials and consteuction m 1 0495y O
350 mm Dia, Steel incl, materials andconstruction | _m - 9,100] T o4 3,895
300 mm Dia, Stecl incl. materials and construction "~ f m__ §500f """ 0380 4.
250 mm Dia, Steel inch. materials and construction m | 7300] 0292 23w
250 mm Dia, wPVC incl. materials and costruction  § m__ 42000 T pgmy 924
200 mm Dia. Steel incl. materials and constrection_ - | m - 9,200, 0224 2061
200 mm Dia, ePVC incl. malerials and construction m L oa68] 0
160 mm Dia. Steel incl. materials and consfruction K m 10,800] e, 1,836
160 mm Dia. uPVC incl. materials and conslruction m I 030 T
140 mm Dia. Stec] incl. materials and construction _ m 3,500 N
140 mm Dia. uPVC incl. materials and construction m 6050 T odosl 653
125 mm Dia. Sieelinc). materials andconstrection - m | | ) 0023 .
125 mm Dia. uPVCinc), materials andconstruction | m | 6 ) 1
110 mm Dia. Steelincl. matedals and construction _—_§ 0.102 0
110'mm Dia. wPVC inck materials and construction m_| 0082 T T 189
90 mm Dia. Steel inc). materisls and constrection  § m | 7] Toors| o
90 mm Dia. uPVC incL materials and construction m 15,450 T o0ssl 1,000

____SubTolal _ e 105,050 - 18,926

Sub-Tota!t of Klipvoor East {Aiternative-3} i3 112,656 0 7. 21,662

Vol.3 Klipvoor
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TABLE A.3-2 SUMMARY OF BULK SUPPLY PIPELINES (Tofal 5 Sheets)

BULK SUPi’LY PIPELINE

UNIT:

LENGTH

UNIT COST
x 1000 R

TOTAL COST
x 1000 R

KLIPYOOR EAST (ALTERNATIVE-) .-

REGIONAL RESERVOIR

250 ram Dia. Stee! tetials g
250 rom Dia. wPVC incl, materials and_cc-nsl

140 mm |

140 mm Dla WPYC incl 1 maiena}s und construction

REFORE KLIPYOOR EAST REGIONAL RESERYOIR

1. materials and eonslruchon j_ _ :_
incl. matecials and. conslruchon o

mcl malertals and. cons!rucnon )

200 mnt Dia, Steet inch. malcrials and construction
200 mra Dia. wPVC incl, matesdals and constructuon o

Dia, uPVC incl. materials and (;onsimchon' T
Stecl incl, materials and construction_

131313

7. Steel incl. materials and construction

llﬁvmrﬁ D|a 2, Steel incl. materials and consiruction

110 ma Dia, wPVC inci. maicrials and constroction

Si;b-Tolal B __”_,A o
Sub-Total o of Klipvoor East {Alternative-3)

ing! matcnalsandcgnstruqum_\‘________W

0 mm Dia. Steel incl. materials aod construction
90 mm Dia. uPYC incl. materials and construction

3.2:33

|
I

Vol.3 Klipvoor
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TABLE A.3-2 SUMMARY OF BULK SUPPLY PIPELINKS (Total 5 Sheets )

BULK SUPPLY PIPELINE UNITLENGTH UNIT COST | TOTAL COST
_ i x 1C} R X1 R ]
MORETELE NORTH (ALTERNATIVE-D) = | 1
FRO\[KUPDRIF’I‘W‘I‘WTOOH-TAKEI’ONT o B | I S B B
' NA. SO I | JON..L U S o .0 .
© Sub-Total ‘ ‘ L R R . .
AHTRS!AQBQO\! REGIO‘\IALRESERVOIR I S D N SR
400 mm Dia. Steelmcl materials and conslruchon o o _ B 779149_5_! 0
350 mm Dia, 'S!cclinc_l_m__ als and construction ol m R L0 o
300 men Dia. Stec incl. materials and consteuction ____k m__ 9,900, 6360, 3,564
ZSOmm_Dla Steel mql_ggjg:natsandoons!mcuon I | L T l 00
250 mm Dia. vPVC incl materials and consteuction  _ _f| m 1 5500, 0,22_01__“___ S - 1
200 mm Drai§rtggl_|_r_rc_l_@a_te_na]s and construction o i ) o 0_._2_@51___ ~ 0
2_9_(1@_!!_\_ Diz, sPVC incl _t_nj_ienp_!g_a_nd construclion N ﬁ.QOOi 7 B 77_!.'\)_._!6_6'_____ 998
160 mm Dua _S_tcg_l |5c_:_1_rpaleng.\sﬁaqucon_s_lguc_tmn - %0, 00, 15]
160 mm Di

140 me!LqEVCi
125 mm Dia. Steelin
125 mm Dia, uPVCin

llO mm Dla SI

materials and c_oﬂstruc_!lon o
naterials and construction

ialerials and construction
. materials and ¢ mnstmcttcm

i

%0 mm Dia. Slqei

i matgrla!_; and construction
90 mm Dia, wPVC inck. materials and constroction B
‘Sub-Total_

Sub-Total of Moretele North {Alternarive-1) T a4

MORETELE NORTH (ALTERNATIVE-2) -

[y

FROM KLIPDRIFT WTW TO OFF-TAKE POINT T

Use existing MW Eﬂ_slroom Pxpe!me

____ Sub-Total N SN . SRS P
AFTER OFF-TAKE POINT ' I T
400 mm Dia. Steel incl. materials and mnslmctuon N

350 mm Dia. Sreelincl, materials and construction

300 mm Dia. Stecl inc). materials and cpnslrucuon o

250 mm Dia, Steel incl. materials znd construction

250 mm Dia. uPVC incl materials and construction

200 mm Dia, Stee] incl. materals and constriction

m
m

m

200 mm Dija. wPVC In¢i, materials an@gog_strucnon m
m

m

m

m

160 mm Dia. Steel incl. materials and construction
160 mm Dia, uPVE incl. materials and construction
140 mm Dia. Steel incl. materials and ¢ conslruct:on

140 mm Dia. wPVC incl. materials and oc_)nstrucuon N
125 mm Diz. Steel incl. materials and construction m
125 mm Dia. uPVCincl, . materiats and construction . | m

m

110 mm Dia. Steel incl. materials and construction_

|
:
|

1
i
1
v
i

110 mm Dia. wPVC incl. maierfals and construction

E

90 mm Dia. Steel incl. materials and ¢ construction

a2, wPYC in ﬁsct materiats a and construction _7 '

-] ia

_ .. Sub-Total e
Sub-T otal of Moretele North {Afternative-2}

Vol.3 Klipvoor
A-19



TABLE A.3-2 SUMMARY OF BULK SUPPLY PIPELINES (Total 5 Sheets )

BULK SUPPLY PIPELINE UNITH.ENGTH UNIT COST | TOTAL COST
x 1000 R x 1000 R
MORE’I'ELE NORTH (ALIEBNAT!_VE SRR RN '
FROM KLIPDRIFT WTW TQ OFF-TAKE POINT IR |

erials and consiruction fl i B _f_'_'f__':.'__:

Sub-Total _ e
AF fl:R OH" TAKE PONT

400 mm Dia. Stec] incl. materials 3 al‘d dconstruction. b
350 mm Pia. Steel materials and construction
300 'mm Dia, Steel incl, materials 2nd construction

250 rem Dio. Steel incl. materials and construction

250 mm Dia, uPVC incl. materials and construction

200 mm Dia, Steel ncl. materialsand consirug
200 mm Dia, vPVCi

TE@!‘I;E:! Dia. Steel mcl:niiié rials and consinuction

166 wmm Dia, wPYE incl. materials and construction

140 mm Dia. Steel incl @atenaﬂs and mnstruchon

333328

233

s

125 mm Qsa uP\r_C mcl.

110 mm Dia. Steel
110 mm Dhia. uPVC i

3.3

alenals and conslmcllon

malerials andconsiruchon N L
alerials and construction __ ] m | 20,5

wPVCincl. “materials ang construction

Sub-Total of Moretele North (Alternative-3)

Vol.3 Klipvoor
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TABLE A.3-7 SUMMARY OF STANDPIPES (Level A & Level B)

Klipvoor

18 Dikebainch Ranteberg
__19 Lebotlwane North
20 Liule

_ 23 Sutclong Agricultural
_2 Tihotwe .. Hink
_ 25 Dikgophaneng

26 Makgabetlwane

" 27 Moiletswane/Buffelsdoors
28 Slaghoom

29 Shakung _

Lebotiwane South

Number |Caloolated]

T 13,600!

21 Mokobyane | Mmakubyane |7 260 1768 ‘—53040;
22 Rabosula L% 653 19584

Watee Demand
Vday)
Level B

M1460| 2511815

of  jPopulation!  AADD
Ylouschold Iavel A
Settlement Alternative Name
1 Dipadoana e B I Tl .
_ 2 Makekeng . b %60 65281 195840,
CBMekgapha_ ) e 1088 3260
_ 4 Mogohlwaneng inch. Olverton LS eun 181416,
! Moonane | 150, 1020 _ 30600,
Deputten 96 653 lG,SSll
2 DT s T asn] aseaan)
Swantboom B LR - R LA S
de Tl el el T engiel 165k
otol of Moretele Nortk 1. 48IS| - 31,3831 14K
sogwe__ . Watenal o deo, 1088 -
lFefasg _ Bultomtein | 660, 4488 -
CW2GeRasad o f ,,,_!.9(1‘_____219@33 .
_13GaTsefoge  Tewee | 255 1734
T Kgomo Kgomo . Diteisme | T 1si T Tnew| onatel
A8 Legomyane o S0, 43S 130560
X6 8ephal .90 12921 38,760,
L Sob-To of Rigwoor Wil T gane[ T is0e9 ] T
A7 Bollantiokwe e fe. 280, 1768, 53040, 141

408,0000 1088354

P 571,200, 1,523962

‘ LEYIE B
TN e

136,068|

§22,501

Cos7EsM) 0%t
I 49202

srei| 1y
$2250]

683,606

291,186|
165,459]

snosy|
389,200

87,084

83818 - %0
348,334 $55.

141,511

__ Ko, of Standpipes Required

Levedl A

level B

2,720 81600, 217,709

snp L 3nc
52,250

511,616

131 ,mi
51,000,

136,068|

15,300

1 32.600*

T aAm,

s | 1

353,717

5250

15?.-535_:*

0!

30 Ga-Hadebi
31 Modiane

32 GaMei

1,632

t

35 Diponpong

D Gamapane 20736 4080
4 Boistaselo SR T U

© " Sub-Totel of Kligvoor Eest -

TOFAL

%._ iy il
I sl 2

4080, 1088

13600 40800; 108,854

420,178]

244923 5075
190,493

_ 4354
_70755]

T ER347 ) 5050004 ] 5470.478] 38883

114818; 3,444,540, 9,190,033

Average

Cost of Standpipe
Total
Level A
Level B

3,28}

Unit Cost Quanlity

1,600
1,600

440
340

Moretele North

Level A
ievel B

1,600
1,600

124
95

Klipvoor West

Level A
level B

38
68

1,600
1,600

Klipvoor East

Level A
Level B

VYol.3 Klipvoor

1,600
1,600

228
177

A-25

98,415 262,511

224

Cost

704,000
544,000 -

198,400
152,000

140,300
108,800

364,800
283,200



TABLE A.3-8 SUMMARY OF YARD CONNECTIONS (Level B)

. Nomber |Catculated|  Waler Bemand Area No. of
thvoor of |Population  AADD Q'day) Yard
Houschold fevel A | LevelB {ha) Connection
- Seltlement Alternative Name B e (nos)
1 Dipedeana k20, 1,200, 51,000, §36088) b
o IMakekeng ooy 980 65281 195840, 5225011
_ 3 Makgapha I 160, 1083 32640  §7,084
__4 Mogohlwansng incl. Olverton B ______9_(_}_‘_l_|_ﬁ_ﬁiﬁil4?| 184416] 492,002
_SRevestendci  Meomne | 150, 1020, 30600, 8164
6 Selepe - Beputien o %6653 1958 52250
__ 7 Ngobi 256 BSH| 256224 683606
_BSwasnboom  Swarboom ____Eéf___,,,}ﬁL 109,140, 291,186
_ 9 Transaksie W_ﬁﬁ!ug-!ii_}_.l;é_? _ 62016] 165459
.. Sub-Fotal for Moretele North s | T ana | Bl se] BT AIS| T RSO, 1 L
_10GeMsogwe  Watenal | ted,  n0ss 260, 87084] 665 M
1Y Fafung B Bultfontein o 77_7776-769{77 4488 134640 3592201 @ 7205 554
MGaRasai _sb, 1088 32650, 87,084 1295 M
3 GaTeefoge  Tswee ]| 2 1334 52000, 138,759 4S5F 2
14 Kgomo-Kgomo _ Dinaletsane | 1343 1047 3,416, 83818 ool T Tiw
_i5begopyane 640]  4352] 130560, 348334 4355 516
16 Sephai 199, 12920 38760; 103,412 180.5 _m

i Sub<Toted for Kiigvoge Weat =7 = "1 I2209 T 5089 | T 42,678

17 Bablantlokwe Tz, wresl | s3o0 - msul  166s) T
_ 18 Dikeba incl. Ranicberg 20000 13.6@‘ 408,000; 3,088,544] . 421.5) 1,8004
19 LebotlwaneNosh b 2800, 19040, 571,200, 1,523962| 3510 25

20 Liwke Leborlwane Sowh | 400 2720, 81600, 21709 998 360
21 Mokobyane  Mmukubyane | 260, 3,768 53040, wiSi 32 B4

23 Raboswla T o6 " esa] 9sal 50| a3ds 8

23 Sutelong Agriculturat . __ 540, 6392 190,760, stté1s] 3548 ~ 84sf
2 Wholwe ik Tl T30l T 000 51,000, 136,068 525 5

25 Dikgophaneng T o 75! 310 15300 a08f 1230 68
26 Makgabeliwane_ - 650, agm e, g soo o 585'
27 Molletswane/Buffelsdoom | 772 5250, 157488 420.138] 3095 695
~ 28 Stagboom T se s 7ia0) 190495 443 315
_ 29 Shakung e — 450, 3060, 91800, 24wl | sozsp 403
W GaMadedi 350, 2380 71400 1904 &s| o 3n)
_ M Modiane S (RN, ' TN 2 S L. S P | S, X (S 4]
CRGaMo T e T sl e ass) sl
 BGaantapane 20136 4080, 1088s] 295 1y
_MBotshabelo — 130, 84y 26520, 7055 139 17
M Digonporg 200, 1,360, 40,800, 108,854

Sub-Total for Kiigvoor East "o | 10.051) % 68347] 2050404 | SATOATE|  3866S] 0 c - 9.04]
TOTAL 16,385 114818] 3444540 9,190,003 78435 15,198}
Average 482 3,281 98,415 262,512 224 434

Cosl of Yard Connection Quantity Unit Cost Cost
Total 15,198 1,050 15,957,900
Moretele North 4,154 1,050 4,361,700
Klipvoor West 1,998 1,050 2,097,900
Klipvoor East 9,046 1,059 9,498,300

Vol.3 Klipvoos
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TABLE A.4-1 COMPARISON OF ENERGY REQIREMENTS

ITEM

“ -_“(.USCCy B

I (mdfsed)

{m)

QxH
{mdfsec)

@pvmr, Alternative-1
Raw Water

1

Moretele North __

2000 096

____l_(hpvoor Wesl o 0168 20000 3518
~ KlipvoorEast 4 1 0.000
__ Moretete Norlh 77777 ) L R 0.000
WIW->RR. o N S O S
U Khipvoorwest Il 1 0021 273297} . 5.1

_ Klipvoor East T 0139,  172.759|  24.636| -
Jgigrclcle Norlh o . . B 0.000
Booslet Pomp W 0 1 L
. West8 o 1s12)  0002)  80.000:  0.121
_ _ _Bast6 . 46916) 0047 45.000f 2.1t
. East? 41.964) 0042y 750000 347
. _Eastl2 13.437 00131 70000, 0941
. Nomhl ._...43.608 0.044 70,000, 3053
Total Energy (QxH) e e L 93258
(i except raw water 39.73%
Klipvoor, Alternative -2 - L I
Raw Water . _ -~ N i} e
_KlipvoorWest e 0.122 210000 2557
____Klipvoor East S _ : 0.000

except raw waf&

,m;zR’JR__ """" I T M A— L
B Klipvoochst S o021y _2?3 297 s
KlipvoorEast ¢ | 0095 201 574 19143
____‘Vlorclelc Ncrlh I 0.044) 77399.099 13086
Booster Pump R RO R
C TWests T 1512 0002y 80000, 0121

_ _Bast6 ~ 3308 0003 35.000; 0.116
. Bast7 41 964 0,042 N ‘_?0000 28
o Eat12 13437 0013 70000; 0941
. 0000

TotalEnergy (Qxt) ..~ o 04 ‘ 45.594
except raw water 42.075
Klipvoor, Alternative-3- ¢ | . o
RawWater N I S
e K]'ILOOI West AR SR 0.022; 22000, 0484
~__KlipvoorEast - o N _0_.0’070i

_ MoreteleNorth | . 0.146; 21,000 3.056
WIW->RR _ e e e
_ _ KlipvoorWest |t 002 273291 5731
___ KiipvoorEast I e . . _O-QQEJJ

i ___MoreteleNorth 0139 300.000 41.577
Booster Pump . o o b o
- West8 512 0.002! 80.000, _0.121
i . e L 0000
T Eaw7 T ased| ooz 75000, 3447
_ Fast 12 13437 __ 0013 70000, 0941
e S 0.000
Total Encrgy (QxH) - -~ USRS T S 85057

Vol.3 Klipvoor



A5 COMPARISON OF COSTS FOR ALTERNATIVE
TREATMENT WORKS AND REGIONAL RESERVOIR SITES

As a result of concerns expressed by the Parks Boeard of North West Province concerning
the original proposal to locate the intake, watet lreatment works and one regional reservolr

within the Borakalalo Nature Reserve, (wo aliernative locations have been considered outside the
Park to the nerth.

The three options considered are:

- Siting the treatment works close 10 the dam (Opl'ion 1)

- Locating the treatment works close to the Klipvoor East RR (Option 2)

- Locating the treatment works imeediately ouside the park towards the Klipveor East RR (Option 3}
For all threc cases a comparison of construction and operating costs has been prepared for the

Case B Seivice Level. The costs relate only to the parts of the Feasibility Study scheme which
are directly affected by the altematives. Other costs are as shown in the Final Reporl.

The results of the analysis are summarised as shown:

Cost QOption 1 Option 2 Option 3
Construction Cost {(R) 10,252,396 | 10,755,065 | 10,288,858
Annual Energy Cost (R} 293,734 328,914 316,740
It can be seen that the construction costs are similar but operating costs will be higher for the
alternatives.
Vol.3 Kiipvoor
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Option 1

INFRASTRUCTYURE SIZING - OFTION 1

Raw Water Pumps {consider Level B demand)
Level B
Walter demand {(AADD) x 1.05 9.65 Mld {allow 5% for

SPDD (1.5 x AADD) x 1.05 0168 m/s treatment losses)

Requited capacity (duty) 335 kw
Provide 3 units of: 16.8 kW (2 duty / 1 standby}
Raw Water Main (size for Level B demand)
level B
Water demand (AADD) 9.650 Mld (allow 5% for
SPDD (1.5 x AADD)x 1.05 0.168 m¥%s  ftreatment losses)
Weir level on Moretele River 960 m
WL in receiving well 980 m
Assume C = 130
Q(m’fs) D{m) V(m/s) I(mwm) L(km) HL(m)
0168 0450 1054 00023 01 0233
£701687 00,4007, 13342 0.0041 00 0.0 00414
0.168 0.350 1,742 0.0079 0.1 0.792
(0.168 0.300 2371  0.0i68 0.1 1.676
0.168 0250 3415 0.0407 01 . 46N

0.168 0200 5335 0.1205 0.1 12.055
0.168 0.160 - 8336 03570 0.1 35.701
0.168 0150 9.485 (.4887 0.1 48.871
0.168 0.140 10388 0.6837 0.1 68.360
0.168 0.125 13658 1.1866 0.1 118.662

Select 400 mm diameter
Pumping Head = 20414 m
Klipvoor West Clear Water Pumps (consider Level B demand)

level B

Water demand (AADD) 1.21 Mid {allow 5% for
SPDD (1.5 x AADD) 0021 m%s  treatment losses)
Required capacity (duty) 53.4 kW
Provide 3 units of: 26.7 kW {2 duty / 1 standby)

Bulk Supply Line to Klipyoor West Regional Reservoir (size for Level B demand)

Level B water demand (AADD) 1.208 Mid
Level B SPDD (1.5 x AADD) 0021 m’fs
Clear Water Tank BWL 970 m
Regional Reservoir TWL 1170 m

Vol.3 Klipvoor
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Option 1

L (km)
18
7.8
1.8
7.8
7.8
7.8
1.8
7.8
7.8
2.8

Mid
mfs

kw
kW

L (m)
0.389
0.690
i.322
2,799

© 6,796
20,126
59.603
§1.590

114.136

198.105

{allow 5% for
treatment losses)

Q(m's) D(m)  V{m/s) 1(mvm)
0.021 0450 0132 00000
0621 0400 0167 00001
0.021 0350 £218 0.0002
0.021 0300 0297 0.0004
0.021 0250 0427 00009
0.021 0200 0668 0.0026

0021 0160 1.044 . 0.0076

0.021 0.150 1.187 00105
0.021 0.140 1363  0.0146
0.021 0.125 1,710 00254
Select 160 mm diameter

Pumping Head = 259.603 m

Klipvoor East Clear Water Pumps (consider Level B demand)

Level B

Water demand (AADD) 7.98

SPDD (1.5 x AADD) 0.139

Required capacity (duty) 2299

Provide 3 units of: 114.9

Bulk Supply Line to Kiipvoor East Regional Reservolr (size for Level B water demaand)

Level B water demand (AADD)
Level B SPDD (1.5 x AADD)

7.983
0.139

970
1117

{2 duty / 1 standby)

Mld
mjis

m
m

V(mis) 1(mm) L(km) HL(m)

00016

.0,0029

0.0056
0.0118
00287
0.0849
0.2514
0.3441
0.4814
0.8356

Clear Water Tank BWL

Regional Reservoir TWL

Q (m’/s) D(m)
0.139. 0450 0872

. 0.139 .. 0400 231,103

0.139 0350 1.441
0.139 0.300 1.962
0.139 0250 2825
0.139 0200 4414
0.139 0160  6.897
0.139 0.150  7.847
0.139 0.140 9.008
0.139 0.125 11299
Select 400 mm diameter

Pumping Head = 169.130 m

Vol.3 Klipvoor

7.6
26

16 -

1.6
7.6
7.6
16
7.6
7.6
1.6
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12477
22130
42379
89.718
217.839
645.136
1910.588
2615.416
3658.700
6350.342

274



Summary

Raw water main

WITW to Klipvoor West RR
WTW to Klipvoor East RR

Klipvoor West RR
Klipvoor Hast RR

Capital Costs
- Pipework

Dia
160mm steel 160

400mm stecl

- Pumping Stations
Pump
Rating
Raw Water Pumping 16.8

Station

Klipvoor W
CWPS

26,7

Klipvoor E
CWPS

1149

- Service Reservoirs

Level A
Reservoirs

Service

Level B

» Summary
Total Level B

Yeol.3 Klipvoor

400

Capacily

Option 1

400 mm
160 mm
400 mm

Length
Lengih
Length

Glkm h=
78km h=
70km h=

Level A
460 m?
3,000 m’

Level B (additional)
800 m’
5000 m’

Length  Rate
7,800
7,700

Cost
1,326,000
3,811,500

170
495

No Installied Cost
Capacity
503

3 253,927

80.1 404,262

3 34438 736,707

Cost
300,000
1,200,000

460 m’
3000 m’

800 m’
5000 m*

440,000
1,780,000

(additional)
(additional)

10,252,396

A-34

20414 m
259.603 m
169130 m
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Optlon 1

Energy Requirement - (Level B)

Flow SPDD Hesd () SPDD x H InstPower Power Use

(m’fs) {Mid) {m (Mid.d) (kW)

(M
Intake PS 0.168 14401 20.414 2955 33536
WTW to Klipvoor West RR 0.021 1.812 259.603 4704  $3.3%0
WIEW to Klipvoor East RR 0.13% 11975 169330  2025.3 229.866
Total 316,792

(1) Maximum flowrate plus 50% standby. 1 kW =Q(Mld}x h
(2) Power used al average rate assuming 0.73 efficiency and 0.83 power factor

Inst Power DulyOnly  Energy Ch.  Demand Ch Basic Ch
aw) W) Riy0) ®Riy)  (RHD)
) @ )
Intake PS 50.304 33.5359 17,450 13,100 1,715
WTW to Klipvoor West RR §0.086 53.3504 21,7181 20,856 1715
WTW to Klipvoor East RR 344.799 229.866 119,609 89,751 1,715

Total
(1) Energy chasge based on 5,94 ¢/kWh

(2) Demand charge based on R31.25 / KVA/month demand for 500V 1o 66kV 2nd 0.9 power factor
(3) Basic charge based on R142.93 /month

Vol.3 Klipvoor
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(W)

?
36.031
57.3627
246.969

340.363

Total Ch
(Riyr)

32,265
30,352
211,116

293,134

474



Option 2 144

INFRASTRUCTURE SIZING - OPTION 2

Raw Water Pumps (consider Level B demand)

level B
Water demand (AADD) x 1.5 9.65 Mid (eNow 5% for
SPDD (1.5 x AADD) x 1.05 0.168 m’/s treatment losses)

Required capacity (duty) 152 kW
Provide 3 units of: 157.6 kW {2 duty / 1 standby)

Raw Water Main {size for Level B demand)

Level B water demand (AADD) 9.65 Mld (allow 5% for
Level B SPDD (1.5 x AADD)x 1.05 0.168 m’/s treatment losses)
Weir level on Moretele River 260 m
WL in receiving well 1120 m

Assume C = 130

Q(m’s) D{m) V{m’s) I{wm)} L{km) HL(m)
0.168 0450 1054 00023 7.7  17.954
0.168 . 0400 1334 - 00041, 77 31845
0.168 0350 1742 0.0079 77 60981
0.168 0300 2371 0.0168 77 129.100
0168 0250 3415 0.0407 77 313459
0.168 0200 5336 0.1206 77 928318

0168 . 0160 8337 03570 77 2749.238
0.168  0.150 9485 0.4888 7.7 3763.450
6.168  0.140 10889 0.0837 7.7 5264.682
Select 400 mm diameter
Pumping Head = 191845 m
Clear Water Pumps (consider Level B demand}
Level B
Waler demand (AADD) 9.19 Mid {allow 5% for
SPDD (1.5 x AADD) 0.160 m/s  Ireatment losses)
Required capacity {duty) 115 kW
Provide 3 units of: 5.8 kW (2 duty / 1 standby)

Bulk Supply Line to Regional Reservoir {size for Level B water demand)

Level B water demand (AADD) 9.19 Mld

Level B SPDD (1.5 x AADD) 0.160 m'/s

Clear Water Tank BWL 1110 m

Regional Reservoir TWL M7 m
Vol.3 Klipvoor

A-36



Option 2

Q%) D@m) V{ws) [(mvm) L{km) HL(m)
0160 0450 1004 00021 01 0.213
0160 0400 1270 .00038 .01 . 0378
0.160 0350 1659 0.0072 0.1 0724
0160 0300 2258 0.0153 0.1 1.532
0.160 0250 3252 003N 0.1 3719
0160 0200 5081 0.0t 01 11014
0.160 0.160 7939 03262 01 32620
0160 0.150 9033 0.4465 01 44653
0160 0140 10370 06247 01 62465
0460 0.125 13008 10842 0.1 108420

Select 400 mm diamcic}
Pumping Head = 71378 m

Bulk Supply Line to Klipvoor West (size for Levet B water demand)

Level B water demand (AADD) 1.208 Mid
Level B SPDD (1.5 x AADD) 0,021 m/s
Clear Water Tank BWL 1110 m
GL. at foot of Mogosane Hills 1010 m
Regional Reservoir BWL 1170 m

Q(m’s) D(m) V(m/s) I(mwm) E{km) HL(m)
0021 0450 0132 00000 104 0.519
0021 0.400 6167 00001 104 0.921
0021 0350 0218 00002 104 1.763
0021 0300 0297 00004 104 3732
8021 0250 0427 00003 104 9.061

002t D200 0668 00026 104 26834

G021 060 1044700076 104 0 79470
0021 0150 1187 00105 104 108387
0021 0140 1363 00146 104  152.182
0021 0125 1710 00254 104  264.140

Select 160 mm diameter
Residual Head = 1030530 m
Required Head = 1170.000 m

Booster Pumping required = 139.470 m

Klipvoor West Booster Pumping Station (consider Level B demand)

Level B
Water demand {AADD) 1.21 Mid allow 5% for
SPDD (1.5 x AADD) 002t m's  treatment losses)
Required capacity (duty) 28.7 kW
Provide 3 units of: 143 kW {2 duty / 1 standby)

Vol.3 Klipvoor
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Oplion 2

Summary
Raw walct main 400 mm
WTW to Klipvoor RR 400 mm
RR to Klipvoor West 160 mm
Level A

RR 3500 m*
Capital Costs
- Pipework

Dia Length  Rate
160mm steel 160 10,400 170
400mm steel 400 7,800 495
- Pumping Stations

Pump No Installed

Rating Capacily
Raw Water Pumping  157.6 3 4728
Station
Clear Water Pumpir 58 3 173
Station
Klipvoor West 14.3 3 43.0
BPS
- Service Reservoirs

Capacity
Service Level A 3500 m’
Reservoirs
fevel B 5800 m’
Downstream SR Capacity (adjustment)
- Summary
Total Level B
Vol.3 Klipvoor
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77km he=
0.lkm h=
i04km h=

Tength
Length
Lengih

Leve! B (additicnal)
5800 m’

Cost
1,768,000
3,361,000

Cost

846,474

87,404

211,187

Cost
1,360,000

2,000,000
615,000

(additional)
(additional)

10,755,065

191.845 m
7318 m
139.470 m
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Option 2

Enecrgy Requirement - (Level B)
Flow SPDD  Head (W)  SPDUIXH InstPower  Power Use

(m's) M (™) (Mid.d) W) (kW)
8y (2)
Intake PS 0.168 14475 191.845 2,7770 315184 338634
WI'wio RR 0.160 13785 7.378 101.7 11543 124022
Klipvoor West BPS 0.021 1.812 139470 2527 28,684 30.8178
Total 355411 381.854

{1) Maximem flowrale plus 50% standby. 1 kW = Q (Mld) x h
{2) Powee used at average rate assuming 0,73 efficiency and 0.85 power factot

Inst Power Duty Only  Erergy Ch.  DemandCh BasicCh - Total Ch

GwW)  GW) Ry @) Ry) (R
() @ O o

Intake PS 472,716 315.184 164,004 123,119 1,715 288,838
WIW to Klipvoor West RR 17.315 11.5433 6,007 4,509 1,715 12,231
WTW to Klipvoor East RR 43.026 28.6837 14,925 11,205 1,715 27,845

Total 328,914
(1) Energy chasge based on 5.94 ¢/kWh
(2) Demand charge based on R31.25 / kVA/month demand for 500V to 66kY and 0.96 powes factor
(3) Basic charge based on R142.93 /month

A-39
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Option ) 174

INFRASTRUCTURE SIZING - OFTION 3

Raw Water Pumps (consider Level B demand)
Level B
Water demand (AADD) x 1.5 - 9.65 Mid {allow 5% for

SPDD (1.5 x AADD) x 1.05 0.168 m*%s  treatment losses)

Required capacity (duty) 176.4 XW
Provide 3 units of: 882 kW {2 duty / 1 standby)

Raw Water Main (siz¢ for Level B demand)

Level B water demand (AADD) 5.65 Mld (allow 5% for
Level BSPDD (1.5 X AADD)x 1.05 0.168 m'/s treatment Josses)
Weir level on Moretele River 960 m
WL in reeeiving well 1050 m
Assume C = 130
Qm¥%s) D(m) V(mws) I{wm) L(km) HL(m)
0168 D450 1054 00023 42 9.793

0.168  0.400 1.334.° 00041 42 17.370
0.168  0.350 1.742  0.007% 4.2 33.262
0.168 0300 2371 0.0168 4.2 70418
0168 0250 3415 0.0407 4.2 170.978
0168 0200 5336 01206 4.2 506.355
0168 0160 8337 03570 42  1499.584
0168 0150 9.485 (.4888 42 2052791
0.168 0.140 10889 0.6837 42  2871.645

Select 400 mm diameler
Pumping Head = 107.370 m
Kiipvoer West Clear Water Pumps {consider Lev¢l B demand)

Levet B

Water demand (AADD}) 1.21 Mid {allow 5% for
SPDD (1.5 x AADD) 0.021 m%s  treatment losses)
Requited capacity (duty) 47.2 kW
Provide 3 units of: . 236 kW (2 duty / Y standby)

Bulk Supply Line to Klipvoor West Regional Reservoir (size for Level B demand)

Level B water demand (AADD} 1.208 Mid

level B SPDD (1.5 x AADD) 0.021 m’/s

Clear Water Tank BWL 1040 m

Residual head required 170 m
Vol.3 Klipvoor
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Q (W) D(m)

V{(mys) I{m/m) L(km)

0.132
0.167
0218
0.297
0.427
0.668
1.044

11487
1363
1.710

Option )

0.0000
0.0001
0.0002
0.0004
0.0009
0.0026
0.0076
0.0105
00146
0.0254

149 mm diameter

0.021 0.450
0021 0400
0021 0350
0.021 0300
0021 0250
0.021 0.200
0.021 0.169
0.021 0.150
0.021 0.140
0.021 0.125
Seleet
Pumping Head =

Klipvoor East Clear Water Pumps (consider Level B demand)

229.504 m

Level B

Water demand (AADI)
SPDD (1.5 x AADD}

Required capacity {duty)
Provide 3 units of:

Bulk Supply Line to Klipvoor East Regional Reservoir {size for Level B water demand)

Level B water demand (AADD)
Level BSPDD (1.5 x AADD)

Clear Water Tack BWL
Regional Reservoir BWL

Q{m’fs) D (m)

0.139 6450

0139 0400
0.139 0.350
0.135 0.300
0.13%9 0.250
0.139 0200
2.139 0.160
0.13%9  0.150
G139  0.i40
0.13¢9 0.125
Setect

Pumping Head =
Vol.3 Klipvoor

v (mls) 1 (mfm) L(km)

0.872
#1.103-
1441
1.961
2.824
4412
6.894
7.844
9.004
11.295

HL(m} .

6.8 0.33%
6.8 0.602
6.8 1.153
6.8 2.440
6.8 5.924
6.8 17.545
6.8 51.961
68 71.130
6.8 - 99.504
6.8 172.707

7.98 Mid
0.139 m'/s

13184 kW
59.2 kW

0.0016

- 0.0029

0.0056
00118
0.0286
0.0848
02512
0.3439
0.4811
0.8350

400 mm diameter

87.185 m

{2 duty / 1 standby)

A-41

7.98 Mid
0.139 m’fs
1040 m
1117 m
HIL {m)
35 5742
735 0100185
3.5 19.503
35 41.289
3.5 100.251
35 296.896
3.5 879264
3.5 1203.631
35 1683.757
35 2922467

2/4



Option }

Summary

Raw water main 400 mm Length 42km h=
WTW to Klipvoor West RR 140 mm Length 68km h=
WTW to Klipvoor East RR 400 mm Leagth 35km h=
Level A Level B (additional)

Klipvoor West RR 460 w’ 800 m’
Kiipvoor Fast RR 3,000 m 5,000 m
Capital Costs
- Pipework

Dia Length  Rate Cost
140mim stecl 140 6,800 143 972,400
400mm steel 400 7,900 495 3,811,500
- Pumping Stations

Pump No Instalted Cost

Rating Capacity
Raw Water Pumping 882 3 2640 655,698
Station
Klipvoor W 23.6 3 70.8 357,391
CWPS
Klipvoor E 59.2 3 173 896,869
CWPS
« Service Reservoirs

Capacity Cost
Service  Level A 3000 m’ 1,200,000
Reservoirs
Level B 5000 m’ 1,780,000 (additional)
Downstream SR Capacity (adjustment) 615,000 (additional)

- Summary
Total Tevel B 10,288,858

Yol.3 Khipvoor
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107.370 m
229504 m
87185 m
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Option 3

Energy Requirement - (Level BY ‘
How S¥DD Head (H)  SPDDx H st Fower

{m'fs) {Mld) (m) (Mdd) (kW)
(1)

- Intake PS 0.168 14475 102.370  1,554.2 176.399
WTW to Klipvoor West RR 0.021 1812 229.504 4159 47200
WT'W to Klipvoor East RR 0.139 11970 87.185 10436 118449

Total 342.048

{1} Maximum Mowrate plus S0% standby. | kW =Q(Mid) x h
(2) Power used at average rate assuming 0.73 efficiency and 0.85 power factor

Inst Power DutyOnly  Encegy Ch,  Demand Ch Basic Ch
(w) W) ®yn) Ry (Ry1)
(1) o) 6
Intake PS 264599 176399 91,788 68906 1,715
WTW to Klipvoor West RR 70.800  47.2002 24560 18,438 1,715
WTW to Klipvoor East RR 177.673 118.449 61,634 46,269 1,715

Total
(1} Encigy cbarge based on 5.94 ¢/kWh
{2) Demand charge based on R31.25 / kVA/month demand for S00V 1o 66KV and 0.95 power factor
{3} Basic charge based on R142.93 /month

Vol.3 Klipvoor
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Poveer Use
(kW)
(2)
189.524
50.12
127.261

367497

Total Cb
(Ryo)
162,409
44,713

109,618

316,140
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