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ALl ASSUMPTIONS FOR PLANNING OF INFRASTRUCTURE

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

| Clear Water Pumping Stations
»  Atleast 50 % standby equipment is provided,
Number of pumps comprises two sets on duty and one set for standby.

2. Bulk and Distribution Pipeline
Flow rate and peak factors .

Buik watcr dchvery suppiy lme to bulk reservoir 1.5AADD

which supplies a service reservoir .
Bulk water delivery supply line to sexvice reservoir 1.5 AADD
which supplies a distribution network

Bulk water delivery supply line to distribution 4.5 AADD
network

AADD : Annual Average Daily Demand

Typc of p} pe lo use _
range (
<= 400 <=1600 kPa uPVC, Steel (API 5L Grade B), FC
<=400 | > 1600kPa Steel (AP 5L Grade B)
> 400 } <7000 kPa Steel (API 5L Grade B)

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

Servncc Reservoir

Water Seurce - ?, . Bulk Service Reservoir
| storage; . Storage -

vaislon ) requirement

From Magalies Waler direct by gravity or
pumped to service reservoir

by gravity 10 service reservoir - 24 h

pumped [0 Service reservoir - 48 h
From Bulk Reservoir of Magalics water 24h

by gravity to service reservoir 24h

pumped to service reservoir 48 h

Note 1 in hours of Annual Average Daily Demand

Reservou Construction : Matenal

Type of storage . “Capacity 1 Material -
Elcvaled Service Reservoir 0-0.5Ml Pressed Steel
Ground Regional Reservoir | 0.5 Ml and Larger Concrete
4, Reticulation

Residual Pressures

“Type of connections | ___ Minimum design pressures
AT " For connections | For services mix -
House connections 12m -
Yard taps 10m 12m
Street taps* . S5m

*: 10 /min of water flow from each tap should be secured

Pipe Selections for Retlculanons I .
“Pipe Diameter | Pipematerialand 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 each community. With a total of
76 communitics in the three Feasibility Study areas it is neither praclicable nor
necessary to design the reticulation in each communily in detail during the feasibility
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study, Therefore a methodology was developed for estimating the length of
pipework and number of standpipes required.

Initially the reticulation required in cach pilol project community was considered
however this sample was not sufficiently 'rcpresemalive of the entire Study Arcea so
instead the communities in Klipvoor West were considered (a total of 6 excluding Ga
Rasai). The average arca of these communities is 224 ha and they include a range of
different sizes of settlement so the sample is representative of the communities in the
feasibility study areas. 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
retaying pipes with a slightly larger size when demand increases.

For each of the six communities mentioned above the reticulation system 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 oblained 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 tength
(metres of pipework per capita) was tested against the same parameters; population,
population density and arca. 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 =36.657x + 4473.8
Level B - y=2577x+ 15524

where y is the fotal pipe length and x is the area of service (this is determined from
the orthophotos and constitutes approximately 90 or 95% of the households 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 arca 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 are stitl 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
still 10. This proportion was used for ail of the communitics.

Having established the total length of pipework required to reticulate a community to
each level of service, it is still necessdr'y to determine the breakdown for each pipe
size. To do this a standard reticulation design was prepared for Level B for a
fictional community. The tayoul corr¢sponded 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 surmmer peak daily demand which gave the proportion of each
size for a typical syslem. 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 pipeiinc from the sefvice reservoir, a range of incoming
sizes 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 assumed 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, %0% of houscholds are assumed to require
yard connections 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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PIPE LENGTH (m)

NUMBER OF STANDPIPE
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FIGURE A.2-2 FLOW DIAGRAM IN MOKGALWANENG SUPPLY BLOCK
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FIGURE A.2-4 FLOW DIAGRAM IN SAULSPOORT SUPPLY BLOCK
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FIGURE A.2-4 FLOW DIAGRAM IN SAULSPOORT SUPPLY BLOCK
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FIGURE A.2-5 FLOW DIAGRAM IN SEFIKILE SUPPLY BLOCK
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FIGURE A.2-5 FLOW DIAGRAM IN SEFIKILE SUPPLY BLOCK
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TABLE A.3-1 SUMMARY OF RESERVOIRS

"Capacity Required |~ Helght FalstngPaaned | ... . Reservoir for Level A Reservoir for Level B
Reservoirs Level B | Level A GaGronsd Capacity | Addltion Capacity Number Unkt Cost] - Cast. | Addition Capacity. hnmber‘ Unit Cost[Add, € c:ea‘ Fotal Cost]
(mY) ] (md) | im) {m3) (m3) | (m3) o) _1ix1) 000 R) GLOOORY (m3) | (m¥) | (nos ::ooon {21,000 R {x3,000 RO |
1 . . ‘ L B | ] ] | .
Kegional Reservoir 7321 767 ¢ ) Podl 2;0: 1 0 . 230 &2 W T 3201 3267 350
Modimong 2 26T G Wy 210, 3 2300 w230 442 s 1 3201 3200 550
s«w« Renmir - T2 267 267 01 0 0 [ 445, dso ki 385 385 |- 355
i 4] 15! 10 18 [} o o o)) 26 30 1 [Y 60/ 40!
Mokgalwamng 53K 32! 10 202 0 9] -0 ER] 33630 1 2201 20| 201
Modimon, 1331 S0 10 50 [ [¢]] [} o () i) o] 1i 108 05 E 105
meﬁb.h - - i i [ - i i (= -
Regional Reservolr 0! ] ? ] [ ] [} IR [} 0 0] 0l IPRNER)
___NA . 0 0 LT 0 I 1 R
Service Reservolr - :m &52 288 i 340 3 o5 A0S) 1402 Jdi0 4 §95! 395 - LA
‘Mmsntserve 410u 154 15 154 1607 1 175178 2501 250 1 190 1901 - 365
“Frandsfonzein 3781 1411 10 191 1501 1 140 140 251 20 1! 180 1Mo - a0
Mopyane Tl 269" 10 269270 1 190 - a%0) 447l 480 1 260 260 ASD]
Manenono 76K 2 10 : P 0 ) o G | 430 SO} 1 2651 265] 255
___________ Swm i i i | I | i T
le_ltet_rhnesemir@a_a._.- _ ] , I N % i Lot
Regional Reservoir. - 8733 3271 G 342 ¢ ¢ [2 . . @ 337 400 1 300 3007 <. 300
. Comal {Planned) 73! 7] [ 542 2 ! 0y oD a4 1 300, 200, 300} -
Service Reservoir 1,232 463 | 617 3. g, 0! g @ 615 630 41 5301 530 530
“Bojating ase 135 10 281 of 0 0! o 0 78 8O 1 85 95 - 99
“Kamokokstad/Thabeng 650 4 10 : 256) 0 ol 0 0 - O] 354 400 1 250, 50 =
Mmorogong - 113 42 10 40) 2l 0; )i 05 ol T B0 1 951 95 - 951
. 16 " 4 10 40 1" [ a [ 0 70 1’ 901 w0 o]
oot D B S : : . Lo ] . | R R ] ] 1 I . B
Reglonal Reservoir - 1,550, 3817 G [ S8 600 1] 3507 3sp AR il 520 | 320 8707 .
__Ngweding -~ 1,550 581 G . SEL_ A0! 1. 3501 . 350 950 10001 5200 52000 0 ¥
Srn!ceRfscnozr - 2,029 767 345 w2 520 F{] 780, . 780 164 1220t T3 i4007 1400 -2.13-0-
Rgweding 70; 26 10 26! 300 1 0 60 &0 40! 1 70 200 - 130
‘Mupalane 3] 13 10 13; 201 i S0l 50 151 201 1 50/ T 100}
‘Magong (1) 521 20 10} 20 20 1 S0 50 321 40 1! 0 oo 120
‘Magong {2) 2017 109 15 09| 1100 1 138 135 B 190 1: 05" 205 34D
_MIBOI'IB_(3) 0] 15! 10 15! 201 10 507 - S0 Y =01 1: <0 Sor 100
_Ramosibitswana 17 6: . 16 24) [} Q- (1] f 0 T o o 1 ol
Mpruyuke 49] 1%, 15 4 [ 0] 0 N i 0 [} i [ 0
43! 6 15 a4 0 o] 0 R L o ) | 0 [y
_Mpggdnsham 106! 40 15 40i 40: 1i 701 - T 66 TO 1 110! 1108 - - 180
_Mapaputle p23% B3 10 53 0 Q- [} R 138 40 1 135 135, . 135
‘Nisanz Ly Metsing Ea) 27 10 27 0 i 0i ) 46 50 11 751 751 - T8
“Motthabe N6 119 10 119 ol ol [} RN 197 200 1 170] 1701 170
Melorwe 264, 991 10 : %9___100] 0, TI0f 16410, TS0l vso] 260
‘Marapalailo 154] 53 10 58 60! 1 8. - 4§ 54 100! 1i 110 ol 9]
Mansho 159 &0] 10 60 [ 1 851 NS w100 1 110 1101 -+ 195)
Makgope 139 Lyl 10 52 3} 1t X3 s 79 il 11 G%| g50 - - 180
Total of Regionu] Reservolr 3,135, L175. a2 Bas,_ 70 TS Lown iy Luo, 3. LU L1a0 L5
Tota) of Service Reservoir 6,241 23421 3 A Y T TR 1.3.:_..1-2?55 1,785 3626) 3. 730! 24 32100 3,210] 4,495
Total 9378 3s1Y - 2,059 1907 om0 15 1,865 2205 5349 5,610 Frdl 43501 43500 - 7279
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TABLE A.3-1 SUMMARY OF RESERVOIRS

.Serm:e Reverv
M m.mtu.rre_

Tl T ey
a

Capacity Required . Height Existing/Pisnned Heservoir for LevetA Heservoir for bevel by
Reservoirs Level B Level A i G=Grownd Capacity Addition ‘Capacity Numberi TUnitCast” Cost Addition Capacity Number| Tnit Cost ' Add. Cost] Total ' Cost
{md . (m3) (m} (m¥ (m}) i (nosh (1,000 RY (x1 000 R _(m3) (m3  (nos) (1,000 RY (x1 000 R {x1,000 R)
Mokgalwaneng Supply Block ) e e :
Reyional Revervoir R "12 a7
_ Modimong . T omr kel
Service Rﬂcrvau-_ﬁimh o 712 .-..,,2?;7_.
“‘*u“m"llo“’b - ‘” UL SO\ I Xl S _ [ R [ T - /
Mokgalwaneag [ 118' - ] SR A 0 IO ‘s"vb ______ 330 -
Modimong BESH () i) K3 W) 108 1058
| Sefikile Supply Btock R
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A s
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 Cental {Planncd)
&em:r Rnervoar

l_chx)ancnz

Clandsforiein a7

Mmopyane_ _.n7.

Manonond ThHN
Ramokokstud Supply Block ___ h e

Mmaomgong 1
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.Scrw.:-f Res ervoir

\gwcdmg
_Mdgula.!!g o
Magong (13
Magong (3)
Magong (3)
Romosibitswand
Mpheayoke
Kameeldoom
\dogodmharlc S
Mapaputle

\'lmihabc
Molorwe
\ﬁdmp.ﬂdllo
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Noana L Metsing b
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_.......-.——.-—.——50 -
< -Svu-

ST T w1
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1 ‘AIJ I 3 R 12 h
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TABLE A.3-2 SUMMARY OF BULK SUPPLY PIPELINES (Total 2 Sheets)

BULK SUPPLY PIPELINE

Y

UNITILENGTH UNIT COST

x 100 R

TOTAL

x I R

COST

Mokgalwaneng Supply Block |
Thabazianbi Offtake to Noriham ¢ Ofﬂake

__Sharing MW Pipeline 1 Sharing Cost

“Northam Offtake 1o Modimong Offtake
Sharing MW Pipelineg ; Sharing Cost

160 mm Dia. Steel incl. materials and construction

Modimong Offlake to Modimong Regjonal Reservoir

Sub-Tolal

'350 mm Dia. Steel incl. materials and consiruction

"AFTER MODIMONG | REG:O\:ALRESERVOER e

400 mm Dia, Sleel incl, malcnals and | construction

300 mm Diz. Steel incl. materials and oonslruct:on

250 mm Dia. Steel incl. materials and construclion

200 mm Dia, Steel incl, materials and construction

250 mm Dia. wPVC Inck materials and construction

i
¥

a;als 2

200 mm Dia, wPVC incl, materials and construction

"160 mm Dia. Steel incl, materials and construction

{
!
i

160 mm Dia, uPVC incl. materials and consiruction

2

140 mm Dia. Steel incl, materials and construction

140 mm Dia. uPVCincl. malerials and construction

125 mm Dia, Steel incl. malerials and construclion

125 mm Dia. uPVC incl. materials and construction

110 mm Dia. Stecl incl. materials and construction

110 mm Dia. uPYC incl. materials and construction
90 mm Dia. Steel incl, materials and } construction

Sub-Tolal

%0 mm Dia. uPVC incl. malerials and construction

33353323

Sub-Total of Mokigotwaneng Supply Block

Sefikile Supply Biogk

“{a-Patrie Reservoir io Thabazimbi Offtake

___Sharing MW Pipeline : Sharing Cosl
'nlabazunbl Ofitake fo Spttskop Rcservou

Spitskop Reservoir to RPM Offlake -

Sharing MW Pipeling : Sharing Cost

‘Sub-Total

"AFTER RPM COFFTAKE AND TO MONONONO
“400 mm Dia. Stecl inci. matenals and construclion

350 mm Dia. Steel incl. materials and consiruction

300 men Dia. Steel incl. materials and construction

250 mm Dia. Steel inc). materials and constraction

250 m uPYC incl. materials and mnsiruclmn

250 mm Dia.
200 mm Dia, Steel incl. materials and construction

200 mm Dia.
160 mm Dia
ia. uPVC inc). materials and constyuclion

‘wPVC incl. materials and construction

. Steel incl. materials and construction

ia. Steel incl. materials and construction

ia, uPVC incl. materials and construction

125 mm Dia, Steel incl. materials and consiruction

125 mm Dia. wPVCincl, ma!em!é and ébhsiruduon

110 mm Dia. Steel incl. materials and construction

110 mm Dia. wPYC incl. materials and construction

90 mm Dia. Steel incl. malenials and construction

90 mm Dia. uPVC indl. maferials and construclion

SpTod T
Sub-Total of Sefikile Supply Block

3/3
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TABLE A3-2 SUMMARY OF BULK SUPPLY PIPELINES (Tofal 2 Sheets)

BULK SUPPLY FPIPELINE UNITILENGTH UNIT COST | TOTAL COST
— . — : x 1000 R x 1000 R

Vaaikop_vg}v:onoomhockomake A T P D L
Sharing MW Pipeline : Sharing Cost L fm LoNAL 31

Docrnhock Offiake to La-Patre Reservoir | )T LT
350 mm Dia. Sieel incl. cl. materials and constreclion m 16,500 ) 0428f A
Sob-Total T o TR S00 T T T TTTTTTIRATS
AFTER OFFTAREPOINT " T e
400 mm Dia, Steel incl, materials and cons! oons!_ru_cigr_n_ o om ST o480
350 mn Dia, Steel incl. materials and construction m 2
300 mm Dia. “Sreeiincl materials and construction  f om 0.360 a
250 mm Dia. Steel incl. materials and construction ~~ f m - e 0
250 rom Dia, wPVC incl. materfals and construction A m 1 0220 0
EQ(LTEI_ Dia. Steel incl. mg!gﬁa_f_s_iﬂ&ﬁ@l_rucl!oni o L - m_ 16,000 0.224 3,584
200 mm Dia, uPVC incl. malerials and. conslruction m 1
160 mm Dia. Steel inct, materials and corstruction m _
160 mm Dia, uPVC incl. materials andconsteuction - m '
140 soin Dia. Steel incl, malerisls end construction m
140 mm Dia, uPVC inc). materials and construction — § m
125 mm Dia, Steel incl. materials and consiruction P m
175 mm Dia. vPVC incl. materials and consiruction m_
110 mm Dia. Steet incl, “materials and construction m
110 mm Dia, uPVC incl. materials and construction Tl m
90 mn'_l_D:a S!gil incl. ma1egals and construction m
90 mm Dia. 'EPVC’infclmmarenE!s_ and construction mn

Sub-Total

Sub-Total ofnammad Supply Block

ot

‘ -Patne Rasen'ou 1o Ngwedmg Offuke ) | N N e
Sharing MW Pipeline : ShanngCosl__'_. o m . o NaAal 3128

‘Ngweding Gffiake to Npweding Reglonal Reservolr

250 jm Dia. Steel incl, materials and construction 1w | R Y > I ¥ |-
Sub-Total - I ] _ K.

"AFTER NGWEDING REGIONAL RESERVOIR
400 mm Dia. § Steel incl. materials and construction

350 ram Dia. Stech incl. materials and construction

G

300 min Dia, Sieel incl, materials and construction “m | 0

250 mm Dia. Slu} incl. eaterials and construction . om _0

250 mim Dia, ePVC incl. malerials and conslruction m 682

200 mm Dia. Steelincl, maierials andconstruction | m 0

200 mm Dia. uPVC inch. materials and ¢ construction o [ L

'160 mm Dia. Steel incl, malerials and construction m G

160 mm Diz, vPVC incl. materials and construction o m 828

140 mm Dia. Stee! incl. materials and construction m - |

"t40 mm Diz, wPVC incl. materials and construction m 1,307

"125 mm Dia, Steel incl, materials and construction m 492

125 mm Dia. uPVC incl. materials and construction ' m 1,376

110 mm Dia. Stee} incl. materials and consiruction " m ] | ___ 90

170 mm Dia. uPVC incl. materials and consituction m_ T o082l 426

90 mm Dia. Steel incl, materials and construction | m_ | 2350, 00715 176

90 ram Dia. uPYC incl. materials and construction | | m_ 12,70, . D066 1,472

Sub-Tetal B o e 7,395
Sub-Total of Saulspoort Sugply Block T T 12300
Total . 33,891
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TABLE A3-3 SUMMARY OF BOOSTER PUMP STATIONS

FLOW FLOW HEIGHT, NO. OF UNIT "FLOW/UNIT, P REQUIRED | TOTAL | Cost OF [ PU!
LEYE (Usec) (m3/miny (m) "Operation’ Stand-by | Total __(m¥/min) | _ (Kw) | P (Kw) [PEMP SET (R)] 7231
Mokgalvaneng Supply Block \ ; f i | ! ! [ [ g
at Modimong Offtake 123620 0.742 30! 2i 1 3 0.3711 3.7 1111 19,6111
Sefikile Supply Block 1 i | i t ; i i i e
at RPM Offtake 13.038; 0.782] 55 i 1! 3; 0.391 ] 11.0] 33.0! $8,303 |7
Saulspoort Supply Block , | | 1 | \ i | g
at Ngweding Offtake 269117 1615 30 : 1 3 0.807. 11.01 33.01 58,303
‘Magong (3} 0.151] _ 0.009 35 2! 1i 3 0.005:. 200 60 10,601} =
Mogoditshane 1922]  0.115] 40 2 1 3 0.058 3.7 11.1] 19,611 v
"Motlhabe 6216 0373 45 2] 1! 3 0.186' 55 165! FOAS e
FLOW. FLOW HEIGH NO. OF UNIT "FLOW/UNIT| Pm REQUIRED| TOTAL | COST OF
o d (I/sec) :(nﬁ/mini Operation. Stapd-by | Total | (m3/min) | __ (Kw) | Pm (Kw) ' PUMP SET (F
Mokgalwaneng Supply Block P - . | f | ! :
at Modimong Offtake 4636 0.278 30 10 1 2, 0.278! 3.7 T4 13,074
Sefikile Supply Block L - i K | i ;
at RPM Offiake 4.889]  0.293 55 1i 1] 7 0.293 75 15.0. 26,501 [
Saulspoort Supply Block : : i | v |
‘at Ngweding Offtake 10092 0.6051- 30 ti 1 2. 0.605 7.5 15.0 26,501
Magong (3) i 0057 0.003 35 1! 1 2 0.003! 2.0° 4.0 3
‘Mogoditshane 0721 0.043! 40 1) 1 2 0.043; 3.7, 74 A%,
Motlhabe - 24317 0,340 45 1) 3 2 0.140'~ ] 11.01 19,434 355271
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TABLE A.3-3 SUMMARY OF BOOSTER PUMP STATIONS

FLOW FLOW HEIGHT: NO.OFUNIT =~ FLOW/UNIT Pm REQUIRED TOTAL = COST OF |PUMPS’1‘A'1‘IO'£'
(Isec) (m3/min} __ (m) Operatlon Stand-by | Total . (m3/min) . {Kw) | Pm G\w) IPUMP SET (R)! COST (R)
Makgaiwarzeng Supply Block | ‘ | | ! - ! P .- 56,031
at Modimong Offtake 123627 0.742 30 2 1 3 037‘1~ T 3.7 11.1 196111 56,031
Sefikile Supply Block i ! i : ; i - -166,58@
A RPM Offtake |13 ‘o’%s‘?' 0734"" 55 2 17 3 R 11.0° 330 $8.303 166,580}
Saulspoort Supply Block i o | : . ' (- -~ -336,188 ]
 Ngweding Offiake | 26511 615730, © 2T T TTALTTTTSL 080 TLg 350 8305 166,580}
Magong(®_ ! 0510 0.0091 35, 2 1 3, 0.005, 200 [ 10,601~~~ - 30,287
Mogoditshane 1823 0115 40 2 L 3 0058 37 111 19,611} 56,031
‘Motlhabe 6216 0.373 a5 2 1 3 0.186 5.5 16.5 25.151° 83290
FLOW , FLOW HEIGHT NO. OF UNIT "FLOW/UNIT, Fm REQUIRED TOTAL | COSTOF 1 PUMP STATION]
(Usee) (m3/min)  (m) Operation: Stand-by | Total {m¥mjn) | (Kw) | Pm(kw) ! PUMP SET (R) -~ - COST (R} =
Mokgalwaneng Supply Block j ; | ! { ; | . oo 37,354
at Modimong Offtake 4636 0278 30 1 1 Z 0.278' 3.7 7.4 13.0741 37,354
Sefilale Supply Biock | ‘ | % i ! | i . ~ 75,718
at RPM Offtake 4,889 0293 53 1 1 2 0.293 75 15,00 26,501 75,718
Saulspoort Supply Block ! ; A ‘ ; : ‘ : [ . 1¥8,790
at Npweding Offtake 10.092] _ 0.605 30, 1 1 2 0.605. 75 15.0; 26,501 - - 75,718}
Magong (3) 0.057,_ 0.003: 35] 1 1 2 0.003: 2.0 20 7067 - . . 20191
Mogoditshane || 0.721] 0043 40 L 1 2 0.043 3774 13,074 37354
Motlhabe 7331 0.140- 45 1 1 2 0.140° 5.5 11.0 19434 - 55527
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TABLE A3-4 SUMMARY OF INTAKE PUMP STATIONS

VAALKOP WTW

T INTAKE PUMP | 3 a NO. OF UNIT TFLOW/UNIT P REQUIRED TOTAL , COSI OF _ PUMP STATION

| STATION | Use) (m3/min) _(m) Operation’ Stand'by Total __(mymin) _ (Kw) ' Pm (Kw) [PUMP SET (R)! . COST{R) "

Vaaikop WTW P ! | P | ! : o 280,087
el B ¥ ss113) 5287 24 - 2! 1 3l . 2643 1851 555] 98,0550 < 280,157,

““INTAKE PUMP | """"_"""_"""—rwwl FLOW [HEIGHT. NO.OF UNIT | FLOW/UNIT, Pra REQUIRED | 'romz,I TOST OF | FUMP STATION]
STATION - || (Usec) (m3/min)~ (m) !Operation Stand- by | Total | (m3/min) ! Kw) . Pm {Kw) ' PUMP SET (R)|-'*;-"‘- :

Vaalkop WIW R T 1 L i | | ‘ e 151,436,

Level A vl 33.042) 1,983, 24 1] 1; 2| 1.983; 150, 300/ $3,003[17 7 151,436
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TABLE A.3-4 SUMMARY OF INTAKE PUMP STATIONS

VAALKOP WTW
INTAKE PUMP  [FLOW. FLOW HEIGHT______NO. OF UNI T FLOW/UNIT PmREQUIRED TOTAL . COSTOF  PUMP STATION
STATION (/sec) (m3/min) _ (m) Operation: Stand-by __ Total _ (m3/min) ° (Kw) . Pm (Kw) iPUMP SET (R)’ COST (R)
Vaoalkop WIW B ‘ : ! P o e ' : - L - 280,157
Level B 88,113  5.287 24 2, 1 3 2.643" 185 55.5 98,055 280,157
INTARE PUMP |[FLOW FLOW HEIGHT NO, OF UNIT "FLOW/UNIT Pm REQUIRED. TOJAL . COST OF  PUMP STATION |
STATION (/sec) {(m3/min) _ (m) _ Operation: Stand-by T Toml | (m3/min) | (Kw) : Pm(Kw) PUMPSET (R} ___COST (R)
Vaalkop WTw : ! ; { : : ! i ; ; 151436
Level A 33.042) 1.983] 24 1 1 2 1.983] 15.0 30.0! 53,0031 151,436
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TABLE A.3-§ SUMMARY OF RETICULATION PIPELINES (Total 4 Sheets)

Number | Cakculsied | Water Demand | Aren | LeveiA Lever B . Lavel B
North Mankwe of  |Popalstion] _AADD fVdey) _ et (%), l-mxthvfl‘lpelmefwl:achbwmn(m)
House- | | Levela } Level B Dismeter (mm)
_Alternative Name bold | [ : 200 Toh 6, 75 %0 e 1! 1991 169
_Kal ST 153600 409K, 790 O . Y Y o [ [} @
1,050! 6,720) 201,600 307,869 K .ooizaooi 1700‘ 00, 00 600 400 zoo Jood|  wsw Tees S50 AMTL 26M LV Lus
2601 16641 499700 133,1K7 | 32760 2623 1621 1199 sx7l Seal Vool S00m aT001 24T UMM 1054 s g,
sl aavs_deesen] J12036 1 s ot IS A S RIS 7 S Y I T M T I WA A
700 4400 1344001 IERSTO 2000 23,000 700 11.00° R00| 6001 4001 200 OO - 30K 3580 2am 15100 100wl BA 549
366l 7z 0TI IRTANG) ThaRZRATL 170) 1At W4kl 26T 4191 L Tal_2aon,  gann ol son] SR e00
md_‘ 4001 25601 76,800 _ 204,902 162) 2943 =12 17,30] 1144] - B.46) m\ 419 L 10008 MTR 30431 2381, 1508 1,113} A2d. 3510
15001 9,600, ZHRO00 m;.w zvm\ 200, ] :?.m‘ 11001 - K00 6. a0 200! 1000 XTI Y o A Y V- 914 685, 457 0
2966 | __iu9ay | SesaraFL A1 Is1 | TR s i G ST ST S T Y AT e L G S o N7
IO 2,240. 67,2000 179,290 zgnl_mzn 17.30. 118 -um 826 4191 i 100, X505 ARSI 20% 1611 008 Ja5 MR o __ 11497
H122, 243648 650,050 29000 23001 1700: 1300) 500: “6001 4.00; :.oo. o 100, TSI AT )98 ITIAL 1§78 1aRO: o1 Wy AT
l.t“”" 42,230, 112,69 7. T B A M AN T INNEXC I X 1S S0 s o 0 o 703
1376 41,&0 110,135 YRET 1783 1319] RRY. i ! ! 100. 2608 - 1L74L 198, o5 Ll ol ]l LS~
L r’%"‘w 14,08, J?" T e e R N AT - It T 2ea%] | 493 X%
215! L2 41 4721_1100-17 | 26.04] 2403 K283 13091 BHY: ; ! - y90.f 62 lsew| 066 1011 ST al ¢ 0 7463
208! 1314] 295521 108,525 36041 20,110 ITH] 13090 BEN : . 3008 ! 19000 1T Mz o o 0. 10589
150r %o_,__nml”_[o,g;x__ W8] TTK] 08y, 3 1340] ! : 100.04° nrfl- Liew o - a o} 0, ks
155, 9921 297601 7900 ] yae] i) 2053 1340] | . ; 0d s zasA T 0.0 o 8. K79
136, A0 26,1120 89407 Vo) T70 2063 13801 ; : ' 100 K95, D04 1SRS: - 10601 0! o o! o 1M
25HE _LASIL_ 49,53 1__'13114:" 3276 2420 6] [ 11,09 BK7. 394 ' 100 oha LTV LreRl - Bse el 4% °; PR
L. A0 VIOLRNDE . w 616 2042 1 un.z'r 313,350, _23_.99_;_1109_'_3703 1).00{ ROO! 600 400: .00 1000 5280 4357 3OWIC 19880 s Lone k) M1 1RO7A
_ 19 Nisanalometsiny Welgowaagd 142 90}}' 27;54| 12,780 3769, TL.K) 2063 14801 : i : 1004 24X pped ) AaS! L a; 0; o o 6aATZ
|20 Ngweding EYY K70 26,1120 89,687 - 37.69] 27l 20631 13,401 ! ; ! 0000 24500 1 10e6] w0 X o gi o 65
21 Mugalany 69! 442) 132, 35340 4475 3001 22081 - | I : : 1000 - 26AR Leser 13081 I o g 9! o 590N
|22 Magong__ U Ngolwane 7471 ATRLL 143441 SHE683] 20,00, 17.00] 13,000 8001 6,00 _#00: 200 ma _ SAI0_ 4S0KL 206 13041 LA 3202 wo ag1 wons]
boom. Mpnunpkc 1741 1139' 3:17@ 91382} : TTHR 2063 1380 : : : 1000 5306 ASEE. 2504l 15431 0 ) o [ Y
17] 3,264 R, 708 2215 : oo 110000 BEML 3100 1,408 [ L] Ll o ] AAX
IR n,.m 180,993 [ 1,550,087 e SRS T [ s, ome - Taama ] Ja3ss L Teeev| 301 7L | LAy 26 rmem |
94361 $0,390' 151LT121 4530648 I : ! w | WIS 7O SIEI3  lAes  T7ATel - HOTA &IV ZATel 42|
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TABLE A.3-5§ SUMMARY OF RETICULATION PIPELINES (Total 4 Sheets)

Nursber | Caiculated,  Water 2 | Arcs | _LevelA  LevetB [ . E o Level A L e :
North Mankwe ! .- [ Popuistion; __AADD (vaay)__| Lemgthef | Lewgihof mgy.qf.ﬁm_lzwm Length of Pipel ach Dismeter (m)
House- i l.mrelAl LevelB | (ha) | Revicalstion | Retcuati r {mm) N Din ;
: Akernative Name hold | | L Fipe (o) | Pipe () o s wLuui 1281400 166! 200 Tor &5 75, ! : 1000 o0l Te
1 {1 Matlameliong Ho! 12T 15360 40960 700 22911 770 vi2el wos W0 i T Taohoy  ems  msel eS| o o mw
M Mokgalwaos 1050, 6I20L_J0Le00. snimes| TIs0 20,127 S M| 629 KT B30 2095] I R Wl aAST 4Sw 2N WD 1MSL A 20T
1 Modi Dinake - i l.uu"T— 49920* 133,3871 7945 7,145 15249 7 -u"s 3059‘ 0.2 1 | 1 1,0491  1ATTI L5RK: :\sa w’ﬂ o o' 1,745
| SubToted for Mokgebeaneng . 390 [ B a0 T12e0e [LaeeS] o depeal o sSSIE DA L NI MM I ST TS| ST RS TEM A5 65” ph 34,06
4 Mmopyane 700 44R0} 134400 35M579] 25T 6,662 13,7300 6.29] 20.07) 324 29.95! . ! 3208l lomki 1AMy L098) KA el X8 6662
|3 Elandsfoniein 366, 2342] 70272 1A74H6] 1385 274 93511 629, 30.47] 3240|2095 | i 2 o LR ol ) g o ATH
A _ Mukonsviel/Mahohicatad A00 3,560] 76,400 204902] 2300 6,263 13162] 675l W7 SLew 29S| -] T N I - N T ol 643
1,500 9,000¢ _ 288,0001 TeA3AA1 1805 5009] 11,4200 6.9 WOET : | ] i nsel 906 W25 eI eksl ST - mk  sow) -
R IR P I Y v ) TESIasi TS| - anses] o avsdal i ol il R T Ale T AL Lol dgni . zear.  iesal - sasl vl
330 2240t 67,2001 - 179290 2025 337 - 1L,R97] - 6.29) 30.87 I ! ] b 1077 ! 1006 TS e O 50T
| 1,208 8132} 243648]  650053] 5310 1455, 28,6721 629! 30.47) 32 ! 200K MO 2HZI| 1974 1a80: hatd! Ll :4,3_53%
20 18081 42240 11260] 748 2078 7,205] nos 8. : a6l asal R ) o o1 207
213 13760 41,280, 1102351 75.0] 088 ] 1;.23 _’_l..’% “'J.oz | LA 457, &BL [ g! [l 0 1ol
T205] I J46 1 IMAE LESITAL S030] 239 S9N I A T ATH L SN 4STE| 3] AT LeRE] ey IRESS
216 a2 arerz) 110ea?] w70l 2,297 T3 oM YRR : I 5101 - 343 Ll 477 o o o _ 2w
200 2| Jo5s23) 169,01 4310 -10,609F 7.08) 29.621 31.54] 31.76] ! . 1057 5,125' 3008 4z @ o o 4310
1350) w0 6NN 1090 FA BA69] 21,47, 31.19] 26,85 204K, ! ! C 0i o) ol D ___ 196
1599l o 79.400] 114.] 4,106 #799] 71471 31101 26.86; 2048 ] : j 97 - HSHI 655 0 o' [) I
136 [ 96| _K1S 2410 TRL] 2147 N0, TARE AR R I o oi oL _ 0]
258 AT X 049 7,068] 6871 3175" 20,591 MK [ ‘ Ma Ml coel  eal 4% o! o o
615 313,550]_ATL0) 9,716 140747 6290 MAT] 3289 2995 | \ ‘ T T00T AT LaeS o 1o TN 1L 67
14 e TR0l SASL LS0] - 6aTe| mar e mas mas e A ol e o o 130
134 T eo667] . s6.0f 1,558/ 6577] 21470 31.19) 36881 20481 : : i e, a3 & o (X o 1.5
691 3534560 _ 390 11601 5,900] 31.341 .06 2990 i i : A5 s! 9l o o 9| o 160
747 4,781 1;34251___ 655 4245 13,005) - - 20,095 L 6.29] AT THY] 2995 : : 'é-.‘i‘,'..._z—‘“i 21 a0 1200 A0 405 11,09]
VIR LIv__ d4dtel %1182 2620f - 607 14,978) 21471 31191 26881 2008] - i MY Y S ¢ o o o 4507
7 109 3,264 uvou 510l 1.;7of 8343 J134° W06 29700 | i i 100.0 e S0 438 o o ol o o Lamy
30261 19,306 [ SR0,ev2 | 1,530,087 | _'.gqx.p AT IR T ] AR R (R RN R B | e | AT L eS| AT Szl LSl werl STAY]
943" 60390 1LB11,712] 4833,643) 4771 1764674 282,262 | L i ! | . T ww T3] /AT 1TATE INTASL SIRH - 2416 126474
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TABLE A3-5 SUMMARY OF RETICULATION PIPELINES (Fotal 4 Sheets}

. T XY ' ;
North Mankwe | N Letyth of Pipeling for Each Dismeter (m) whnfl-mwm Plpetias for Lach [Yameies () Kaquired Vrpe Lesgron for Level A,
Damwrer (me) . Dinstetiy (m} Dinmeter (mm)
Srttheons Nuger Wy, " w0 114 L1 140] 150 o0l T, 6] 74 w‘- 110, 1z 1an 160 20T e, ) MWl e m o 160,
oo Al me o1 S o o e FXTT] Y Y 200 . : a1 o ) 4011 ) o 0
Mokgatwara ar ..5-‘ asn] 281 o s el 30070 .40 ,\on oo 1 : 5,000 . 1oy00) n'! 0 4AST. _ 3ASKi ;vm‘ ww o
Dake L WL |5'r' 1,54 L} T : . mn |,m0 ! : ' A i o 3 T 6 I,Jh [}
L Ty, LY A R T WAL AR 0063 | ) LH 0, sow) 4l Byel el ML J_ptl AT, amw ?,
el 06 LD : [ i ; i i o Mol 1209) el o 1am 10w v
L ":M &yl e I : : ... 7 T T m» 00,
iy ALl Jes - 1,241 1!.\0‘ ' ‘ L o 2T llﬁq__yll !1\0 l't'l'} Im_‘;____\‘l_‘____‘-__
e oy : ; : " aam] v nel w PO
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,ru__wﬂ M a7 : 1322, wz! 011 Lo o o nml ws .
54 o7y ! : Mo: o 4, e e Iy
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TABLE A3-5 SUMMARY OF RETICULATION PIPELINES (Total 4 Sheets)

: . LevelA:- .
North Mankwe Regaired Pipe Leagth aod Cas
Diameter (mm)
630 75" 90 110! 128 140° 1601 2000 Tt
—_ Mokgalwaneng Supply Block __ Pipe Length (m) 0 641 4,935 3747 3,988 28801 o 658 16,545
Cost (R) - 35.490: 325,694 3072210 3427120 311,037 0 109.17¢ 1431726
Sefikile Supply Block Pipe Length (m) 604 29661 33861 3453 3933 - - 203 1,958] 503! 19,734
: S Cost (R) 30.423! 165,103 233,489 2831280 JIR2TE - 316525 234,917 ¥3408 1676758
Ramokokstad Supply Block Pipe Length (m) 0 856, 1,083 T8 - 3,860i 1,103 215 4931 83901
- Cost (R) 0 75221 71,4581 63930 331977 119,129 25,842 $1.910! 742,169
Saulspoont Supply Block Pipe Length (m)] 3312 7,052} 10,9161 7920 53031 22 301! 4011 39317
Cost (R)] 164.012! 445,290 T0.434! 649,480 456,072 292,926 96.167! 66515 2895797
TOTAL Pipe Length ] 3816 12,414 20,319 15,8991 17,0821 9,626, 2.974! 2,055 84, 287F -
Cost (R)]— 199,735 6952061 1.341,076! 1,303,754 1,469.039] - 1.039.618! 356,926 3410950 6746450
G Level B
North Mankwe Requied Pe Leagth 2ad Cos
Diameter (mm)
63 75] 0! 110 128 140+ 160. 2000 Tot.
Mokgalwaneng Supply Block____ Pipe Length (m) 4,816 0.452] 7,348 3848, 3,985 2,880; 0; 658, 200871
Cosi (R) 245,627 361,323 517945 282729 - 342712 311,037 0 109,171 2.170.545
Sefikile Suppiy Block Pipe Length (m)) 10,666 9,580| 7479 5,115 3,933 29311 1,958 503! 42,170
Cost (R)] 543958 536793 493,634 419,413 338,278 316.525! 234917 834981 2.967.015]
Ramokokstad Suppty Block Pipe Length (m)] 437 5.134) 3,751 . 1,969, 3,860 - 1,103 215: 493 16,963
- ' Cost (R} 22297 287,509 247,5551 " 161460 331977 . 119129 25842 319107 1277681
Sauispoort Supply Block Pipe Length (m) 29,421 26,345 22,924 12,8191 5,303 2712, 501, 401 100,727
__ Cost (R 1500495 14753241 1512955 1.051.153 456,072 292926 96,167 515 6451807
TOTAL Pipe Leagth (m)__ 45,341 - 47,517 . . 42,001 23,351 17,082 9,620, 2,974 2,055 189,947
Cost(RN 2312377 2660950 2.772080 1914754 . 1,469,039 1.039.618 356,926 341,005 12866848
Pipe Unit Cost (R/m) 51 56 66 82 §6 108 120 166
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TABLE A.3-6 SUMMARY OF STANDPIPES (Level A & Level B)

Number Cakeulated Warer Demand Aren Calculated Number Existing/ Required Number
North M ankwe of | Poplation | AADD (Vday) __ ofSundpipesrequired__ | Plauwed | of Standpipes required
House- | [ LevelA ! LevelB (hs) Level A Level B Standpipes Level A Level B
| Settlement  ~_ Alternative Name hold____ i ; : {nex) {pos) - {nos) (noy) {nos)
1 Matlameliong - N 512, 15360 40,980 79.0 o s 12 0 0
2 Mokgalwaneng | Mokgalwana 1,050: 6,720] 201,600 537,869 7750/ 3R 29 24 14 5
Drisake 260! 1,6641 49,9200 133,187 2945 16 12 10 6 2
vaneng T990] . AEUS) . 26680 71636 LIdeS]. %0 W 73 2] 7|
700! 4,480 1344001 ISKSTY - 525 14/ 11 14 11
T 366! 2342} T072) L 387486 1385 9 7 9 7
Varkensvie/Mahobiestad 400 25601 ToH00 204,902 237.0 13 10 13 19,
” 1,5001 - 9,600! 28K,000! 765,344 1KGS 1 ] 1% 0 o]
T eeh | - J89R2] . 5694721 - LSI9ASIL.: i SITSL -~ 47) . 35) il 351 28
8 Bojating 350 2,240 67,200 179,290| - 2025 12 9 39 9 0]
9 Ramokokstadt Ga-Ramokoka/Lotwane/Thabeng 1,269 8122, 243,644 650,853{° 5510 P z i [ 9,
|10 Mmorogong : 20, 1,408 42,280' 112,696 745 5 5 14, [ 9|
11 Lebaaneng 2151 1,376 41240 110,135 759 & 5 2 0 0|
Swb-Tocal for Ramokokstad <~ -~ s 2054 . 3,46 304368 LOSTIN| - $0I8T " 4 AL 431 .ol @
|__12 Mapaputls Schoongezinchi 216! 1,38Z| 41,472 110,647 87.01 ki 3 13| 0 o]
13 Mogoditshano Viskspiaats 206 3,318 39,552 105,525 169.0 10 8 10 [
Dekarmnesliuil 150! 960 28,800 76,818 1090 8 & 8 6
T Mosieidogrens 155; 992! 29,760, 75,400 1150 R 3 ] [
Grocntantein 136 70 26,112 69,667] - K75 7 s 7 s
17 Molorwe_ Biorkial asK 1651 49,536/ 132,162 a5 ) s I3 T3
18 Motlhabe 416 3,942 TIR2721 315,550 3710 19 15 35 [ 0
10 Nianulemetsing Welgewaagd 4 K9y 27,264 7404 54.5 5 4 X 0 O
20 Ngwediog__ 136 870 26,1121 69,667} 56,0 s 4 [ 4
21 Magalane” - . 6% 442 13,2481 35,3461 39.0 4 3 4 3
.22 Magong Rhenosterkesal/Ngokwane 147 4,781 143,4241 82655 4245 b= 17 2 17
|23 Kemeelboom Mphonyoke 178] 1,139 34176 - 9L1K3- 2620 15 12 2 9 9
24 Ramosibitswan, 171 109 3,264 H,708 510 s 4 17 0 0]
- Sub-Total for Seulspooet " 30261 . - TO.3661 . 380997 ' 1550087 |- - 902 L e TRT] e [ —701 341
TOTAL 9,436/ 60,390 18117121 4833648 47710 - 250 217 301 126 [
Cost of Standplpes {nit Cost Quantity Cost
Total :
Level A 1,600 126 201,600
Level B 1,600 89 142,400
Mokgalwaneng Supply Block
Level A 1,600 20 32,000
Level B - 1,600 7 11,200
Sefikile Supply Block
Level A 1,600 6 $7,600
Level B 1,600 28 44,800
Ramokokstad Supply Block
Level A 1,600 0 1]
Level B 1,600 0 o)
Saulspoort Supply Block
Level A 1,600 70 112,000
Level B 1,600 54 86,400



TABLE A.3-7 SUMMARY OF YARD CONNECTIONS (Level B)

Settlement
_ 1 Mallamclmng
_2 Mp!&ibenﬂs___

4 Mmapyane
5 _Elandsfontzia
_ 6 Mmantsecre

1 \domnom _

North Mankwe

) @iaalz'e.naw

T Varkensviel Mahobiesiad

Alterpatlve Name

Number 1 Chiculated Water Demand
of Popalation __AADD (Udsy) .
House-  LevelA Lol B
hold | R
80, T, s0os
1050, 0600, 531869
49,0201 IR EALL B

B .8 Bojaﬁ_ng
? Rame‘kobladk

61,200,

TS 648!

sl

530,053

‘10  Mmorogong o e | — 112 6_9_6 }
__________ — 80, __ 119,135
: : i 68 .. 145204
- Scbmqsezmcl\l o 41472 |
Vigloptasts . 39,552%7 .
H Mltapa!al'lo ) 7§ghn_ue'lkuil I 28,800,
15 Maatsho  Moskieidogrens __ . 3?160 )
18 Makgope  Groeslomieln 6,112 |
M Molorwe | Bierksaal 05360 1216 By S
18 Motlhade o a2 315,550 LI EY 554
1% Nissn a1cmetsmg, o _\H:c_lgg\ygﬂ L 21 263
__AQNg;wcdmg il e 26,1!2
2 Maglane RUDRR DR . 13248
_22Magong ___ Rhenosterkraal Ngokwane 47 A1) 1aaan)
3 Xameeloom  _ Mphonyoke S NSNS v SO B - /MG /L 1. PR £
‘24 Rammbltsig[a_____fiu____ e LK a9, 3264 o
" Sad-Total for Saubpoort ' aez6] | 193es| . ssewai 1,550,087 o) A
TOTAL 3,436 503000 181,711 4333648 L | 8,4%
Cost of Yard Cennections Unit Cost Quantity Cost
Total
Level B 1,050 8,490 8,914,500
Mohgatwaneng Supply Block
Level B 1,050 1,251 1,313,550
Sefikile Supply Block
Level B 1,050 2,669 2,802,450
Rameokokstad Supply Block
fevel B 1,050 1,849 1,941,450
Saulspoort Supply Block
Level B 1,050 2,721 2,857,050
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B.1 TOR and Scope of ROIP
1.1'  Terms of Reference

This study constilutes an assessment of the potential environmemi;l impacts which can
be expected from options considered as part of the Master Plan to expand the capacity
of Magalies Water. Incvitably, development leads to modifications in the environment
and negative environmental impacts, which often result from in appropriate
management of development activities because of a lack of appreciation of the potential
problems. Ali components of the environment that might be involved were identificd so
that appropriate ametiorative actions can be integrated with the project as a whole to
obtain the best possible results.

It is important to note that the environmental sludy at this stage of the project
preparation is at a feasibility level to prepare a prognosis of relevant issucs. Accent has
been placed on the impacts of the proposed pipelines and other related surface
structures as these were seen as the element causing greatest concern.

Relevant data from preliminary investigation reports were extracted 10 provide baseline
information. Additional, more detailed information was obtained to update the existing
information as was presented in the ROIP 1 Report.

The construction of pipetines, resecvoirs and treatment works could have an impact on
the socio-economic aspects, i.e land use, settlement, infrastructure and population, and
the ecological aspects, i.e. the vegetation, fauna, habitat, changes in flow regime and
changes in water quality. The study was undertaken on an incremental basis with the

relevant environmental impact prognosis phase 2 (ROIP 2) as the second feasibility
phase.

The ROIP 2 will identify the anticipated environmental impacts and state the feasibility
of the proposed options from an environmental, both ecological and socio-economical,
viewpoint. The socio-economical impacts are presented in another module. The need
for further more detailed studies will be identified from the data available at this point.
The extent of further work needed on the ecological and socio-economical aspects will
be defined in the ROIP 2 report.

Vol.2 North Mankwe
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1.2 Scope of the ROIP2

The ROIP 2 conslitutes an assessment of the potential environmental impacts which

can be expected from options for extending the water supply network in the North
Mankwe Project Area.

The scope of this assessment is lo investigate the environmental impacts associated
with the proposed water treatment works, pipelines, reservoirs, elevated tanks and
pump stations to increase the existing capacity of Magalies Water. This scheme is the
preferted option which has been proposed to augment the water supply in the Project
Area. Accent has been placed on the impacts of the proposed pipelines and the other

surface structures as this is seen as the component likely to cause the greatest impact
over the largest area.

No viable alternative surface water sources than Vaalkop Dam are available to supply
the North Mankwe Afea so it is proposed to supply the unscrircd areas from Vaalkop
Water Treatment Works. Magalics Water is currently implementing a 60 Mld
expansion of the treatment facilities v{rhich includes sufficient spare capacity o meet the
projected primary water demands in the North Mankwe Study Arca. No further
additional treatment capacity is needed. In addition some of the bulk pipelines are
known to have spaie capacity which may be utilised however the situation s still being
reviewed as part of the ongoing Phase 2 Study.

The aspecis that will be addressed in this report are:

- the effect of abstraction from Vaalkop Dam and the Hex, Elands and Crocodile
Rivers

downstream of the dam.

- the impact of the construction of pipelines, pump stations, reservoirs and
elevated tanks,

The main activities to be expected during the construction of the proposed

developments are the following:

- Pre-construction phase: Surveying, clearing of vegetation and construction of
access routes. - '

- Construction phase: Typical activities will be clearing of vegetation, stripping
and stockpiling topsoi, excavations, disposal of excess material, transport of
pipes, drilling, blasting additions or alterations to existing infrastructure and the

importation of foreign workers, including their accommodation and secreational
facilities.

- Post-construction and operational phase: Rehabilitation of disturbed areas,

Vol.2 North Mankwe
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2.1.1

iraplementation and maintenance of the pipelines, reservoirs, clevated tanks and
pump stations, Also included will be the fmpacts on sanitation due to the
increased water consumption.

Report of RO1P2
Executive Summary
General Project Description

The Mankwe Feasibility Study Arca (Figure 1) comprises four discrete areas lying
within Mankwe Magisterial District of North West Province. The four areas lie within
the Crocodile River basin and also drain to the Bierspruit and Brakspruit which are
tributaries of the Crocodile River, Vegetation is predominantly bushveld although a
variety of veld types are represented, Average annual rainfall is approximately 420 mm
and summer rainfall predominates falling mainly between October and March. Annual
average evaporation is around 2,500 mm and is higher in summer than in winter and
annual monthly temperatures vary from 12 to 25° C, Prevailing winds are light to
moderate in a north-easterly direction, occasionally south-easterly in winter, and typical
wind speeds are 2.7 to 3.8 m/s. The Area does not include any Nature Reserves or
National Parks which require particular consideration from an environmental
perspective.

The project components are the following and describes the proposed water supply
option to the North Mankwe Study Area:

As a general principle, water from a treatment works will be pumped to a regional
reserveoir from where it will be distributed through bulk supply pipelines to service
reservoirs which will be constructed in each community.

No viable alternative surface water sources, except water from Vaalkop Dam, are
available to supply the North Mankwe Area so it is proposed to supply the unserved
areas from Vaalkop Water Treatment Works., Magalies Water is currently
implementing a 60 Mid expansion of the treatment facilities which includes sufficient
spare capacity to meet the projected primary water demands in the Feasibility Study
Area. No further additional treatment capacity is needed. In addition some of the bulk
pipelines arc known to have spare capacity which may be utilised however the situation
is still being reviewed as part of the ongoing Phase 2 Study. The details of the

Vol.2 North Mankwe
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2.1.2

proposed infrastructure such as the need for booster pumping stations and their
location, pipeline routes and the exact location of service reservoirs has yet to be
determined however in gencral terms the communitics will be supplicd as follows.

The communitics in the Mokgalwancng Supply Block will be supplicd from the private
pipeline to the PPC cement factory west of the Study Arca. This is fed from the

Magalies Water pipeline between Vaalkop and Thabazimbi where it passes through
Northam.

The Sefikile Supply Block will be supplied from the Magalies Water pipeline to
Rustenburg Platinam Mines facility at Swartklip.

The Ramokokstad Supply Block will be supplied from a branch off the pipelines from
Vaalkop WTW to the regional reservoirs at La Patrie. A scheme to supply Bojating
(Elandsfontein) from this source is being implemented however this will need to be

extended to connect with the proposed reticulation serving the four communities
further east.

The unserved parl of the Saulspoort Supply Block which comprises the fourth part of
the North Mankwe Area will be served from an extension of the pipeline around the
northern side of the Pilannesburg which supplies the Saulspoort communities.

This ROIP 2 gives a general overview of expected impacts and recommends further
investigations to be done during the detail design phase.

General Environmental Description

The Study Area is predominantly bushveld with the following bushveld trees: Acacia
galpinii, Acacia erioloba, Acacia nigrescens, Combretum imbrebe, Spirostachys
africana, Scherocarya caffra, Lannea discolor and Ficus natalensis. The other types
of vegetation which are present in this region are Turf Thornveld (which is also present
on the eastern side of the Study Area on the north western banks of the Elands River),
Kalahari Thomveld and Sandy Grassveld, Turf Thornveld is a naturally open thomveld,
which tends to thicken as a result of poor grazing practices.

The proposed pipelines within exisiing road or pipeline teserves are nat seen as areas of
major impact as the areas are seen as having low aesthetic values and a highly disturbed
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natural environment. Construction activitics could cause further disturbance of the area,
which could result in the infestation of invasives which could be transported to the area
in 2 number of ways.

The conservation status of the rivers is likely to be poor in most instances, as all the
rivers are regulated by dams and weirs, The impact on the rivers as a result of the
proposed project is seen as negligible although it will depend on future management of
the dams and future return flows from the catchments.

2.1.3 Impertant Environmental Impacts
(1) Negative impacts:

The list of disadvantages that could arise due to the construction of the pipelines and
related surface works are presented. This is a comprehensive list and many of these
impacts are not considered to be severe,

a. The construction of the pipelines and its related infrastructure could:

- cause disturbance within the existing road reserves;

- have a negative impact on the aesthetic value of an area;

- cause erosion on the exposed slopes;

- cauéefacceleratc the invasion by exotic terrestrial plants;

- cause disturbance of a section of the river channels where pipelines
crosses the channels;

- cause increased sediment loads within the rivers.

- noise poﬂufion;

- water pollution;

- the infroduction and encroachment of atien plants;

- inconvenicnces to affected local farmers and other local residents;

- social disruption;

- inconveniences to affected road users.

All these impacts are of a temporary nature during construction except for the
invasion of exotic terrestrial plants.

Vol.2 Nerth Mankwe



b. Three technical alternatives were evaluated during the Master Plan stage. As
part of this Feasibility Study, those aliernatives were re-cxamined using the
Case B water demand, At Service Level B (Case B) 90 % of households wilt be
supplied through yard connections (85.6 lcd) and the remaining 10 % through
stand pipes (30 lcd) in accordance with the RDP level of service, giving a
weighted average per capita consumption rate of 80 litre per capita per day
including an allowance of approximately 15 % for leakage.

C. At present very little informalion is available on the occurrence of
archacological and historical sites and a field survey is proposed before any
construction is started,

In summary, the major negative impact includes the disturbance of an already
highly disturbed area of low ecological value, coupled with a low conservation
status and aesthetic value.

No fatal flaw has been found that renders the proposed project non-viable from
an environmental impact point of view but certain aspects must be addressed in
more detail in later phases of the project.

(2)Positive impacts:

a. A rcliable water supply to an increased number of people in the Project Area.
b. The construction activities could cause temporary economic uplifiment in the
immediate vicinity,

2.1.4 Conclusion

The construction of pipelines and related infrastructure will not cause substantial
disturbance. The environmental consequences associated with these impacts are not

considered to be significant if managed during and after construction as stipulated in
ithe environmental management plan,

The impacts of abstraction from dams on the dam itself and downstream of the dams
are not considered to be insignificant, but with a degree of uncertainty.

2.1.5 Recommendations

Vol.2 North Mankwe
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The issues to be determined in the detail design phase of the schem are summarised as

follows:
(1)Social impacts
- The social and economic impacts associated with construction disturbances on the

farming activitics along the pipeline roules,

- This investigation should include meetings with the locat communities to determine the
preferences of the communitics to any options or altcrnative developments, especially
in the siting of the regional and service reservoirs.

- The lack of existing sanitation facilitics need to be investigated.

{2) Ecclogical impacts

- A Phase 1 archaeological survey of the proposed pipeline routes and especially the
reservoir sites are recommended.

- General rehabilitation measures.

- Identify birds and their nesting sites where appropriate.

- Liaise with all the interested and affected parties.

- Compile an Environmental Manage_meht Plan for the construction phase and draw up
appropriate rehabilitation guidelines to miligéte the disturbances and aesthetic impacts
caused by the construction of the pipeline and associated infrastructure.

- Alert the contractor and labourers to the ecologicat and social impacts associated with
the construction activities.

- Landscaping specification for the river and canal crossings as well as the permanent
access roads.
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2.2 Terminology

Abbreviations used in the ROIP 2 are the following (for the purpose of simplicity some
Afrikaans abbreviations are vsed in the English version of the ROIP):

AV
DCD
EC
ENDAN
IEM
iMP
INDETERM
ISD
MAP
MAR
MAX

. MIN
MCD
MDC
MID
ROIP

SCD
SRCE
TDS
VULNER

Yol.2 North Mankwe

AVERAGE

DATA CONFIDENCE DEGREE

BLECTRICAL CONDUCTIVITY
ENDANGERED

INTEGRATED ENVIRONMENTAL MANAGEMENT
IMPORTANCE

INDETERMINATE

IMPACT SEVERITY DEGREE

MEAN ANNUAL PRECIPITATION

MEAN ANNUAL RUNOFF

MAXIMUM

MINIMUM

MITIGATION IMPACT CONFIDENCE DEGREE
MITIGATED DATA CONFIDENCE
MITIGATED IMPACT DEGREE

Relevante Omgewingsinvioedprognose

- RELEVANT ENVIRONMENTAL IMPACT PROGNOSIS
SEVERITY CONFIDENCE DEGREE

SOURCE OF INFORMATION

TOTAL DISSOLVED SALTS

VULNERABLE
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Chapter 1 Introduction

The Department of Water Affairs and Forestry (DWAF) fbllows a procedure of 'lntegrated
Environmental Management (IEM) for all proposed developments. This IEM procedure
consists of certain successive levels of impact studics of which the Relevant Environmental

Impact Prognosis 2 (ROIP - the Afrikaans acronym), which relates to a feasibility phase, is the
seoond.

The numerical vatues used in the ROIP arc as foﬂows:

SOURCE (Column 3): The source of the information given in coluran 3 is given a lelter
: which correlates with the source, as listed in the references.
DCD (Column 4) : Data Confidence Degree is rated on a scale from 0 to 4 from no

data available with unreliable conclusions to data sufficient and
adequately verified.
ISD (Column 5) : Impact Severity Degree relates to the scverity of the proposed

scheme on the aspect that is being evaluated and is rated on a
scale from 0 to 4 with 0 being no impact and 4 being an impact
of the most important significance.

SCH (Column 6) : Severity Confidence Degree of the identified impact is rated so
that the reliability increascs with an increase in numeric value, on
a scale from 0 to 4. Source of the mitigation measure rc!ates to
the listed reference.

MDC (Column 8) : Mitigation Data Confidence is rated on a scale Erom 0 to 4, with
totally reliable information receiving a rating of 4 and totally
unreliable information receiving a rating of 0. This refers
specifically to an evaluation of the suggested mitigation measure.

MID {(Column 9) : Mitigated Tmpact Degree or impact (as determined in column 5)
after mitigation is rated on a scale from 0 to 4, with a severe
impact after mitigation receiving a rating of 4 and no impact
after mitigation receiving a rating of 0.

MCD (Column 10) Mitigation Impact Confidence Degree of the proposed
mitigation increases with an increase in numeric value, on a scale
from O to 4.
ADVANTAGES:
1 : Unimportant advantage
2 : Medium important
3 : High important
FURTHER WORK: :
1 : Necessity of work needs to be determined (low or high
importance)
2 : Medium priority work - to be undertaken after an option is
deemed acceptable
3 : High priority - to be undertaken immediately - before

determining the preferred option/acceptability of any option
Chapter 2 Locality of the Area

The attached figure-1 illustrates location of the Project Asea

Vol.2 North Mankwe
B-10



g;
f]

il
Qigggﬂiigii

LERELT R IL Y]

gs
il

JICA STUDY ON THE EXPANSION OF
CAPACITY OF MAGALIES WATER

|

bl

{ PHASE 2 NORTH MANKWE FEASIBILITY STULDY -AREA

-n-tcio{“c RE¥

i

R HE -+ ol

LOCATION MAP OF

FEASIBILITY STUDY AREAS

| BB EPCh ALY PRy

1HE R ACA BREN A

. "e‘ﬁ‘.ﬂ‘t‘nn\
g
FT ey,

N

o -

RETFITYTFNTELINL o

el Qe

ot H
..... ot E H
s H :
FI - %
vy f H H
- (3
Send aled

Vol.2 North Mankwe

B-11




Chapter 3 Project Deseription

NO | COMPONENT - - - | DATADESCRIPTION. = SRCE
3.1 ] NAME OF SCHEME Study on the Expansion of the Capacity of Magalies
Waler 1
3.2 | PURPOSE OF THE PROJECT To confirm the feasibility of planning for the three
selected priority argas (North Mankwe, Klipvoor and
Moretele 2) North Mankwe will be discussed in this
‘ _ . ROIP 2 document i
33 | STARTING DATE 1997
34 | COMPLETION DATE 1597
3.5 | WHITE PAPER NO Not applicable
36 | PLANNING REPORT Interim Report, July 1997 2
3.7 | COSTS (RX 10% Not applicable
38 | LOCAUTY
Province
Districis Moretele 2, Brits, Moreiele 1, Odi 1, Mankwe, Bafokeng,
Rustenburg, Koster, Swartruggens, KwalNdebele, Cullinan,
Bronkhorstspruit, Wonderboom, Waterberg {part), Thabazimbi
(part) and Warmbath {part)
Rust de Winter Dam, Klipvoor Dam, Pilanesberg, Roodeplaat Dam
Game-, Nature Reserve, Wilderness | and Hartbeespoort Dam
Area, National Heritage site (Study
Area)
3.1 Project Detail

No viable alternative surface water sources, except water from Vaalkop Dam, are available to
supply the North Mankwe Area so it is proposed to supply the unserved areas from Vaalkop
Water Treatment Works (Figure -2). Magalies Water is currently implementing a 60 Mid
expansion of the treatment facilities which includes sufficient spare capacity to meet the
projected primary water demands in the Feasibility Study Area. No further additional treatment
capacily is nceded. In addition some of the bulk pipelines are known to have spare capacity
which may be utilised however the situation is still being reviewed as part of the ongoing Phase

2 Study.

Vol.2 North Mankwe

B-i2




9 e |

g'- MATUAETLONG  §  MOKGALWANENG

g TOPPE .y, L

Y
MOKGAL~

g | WANENG

N SUPPLY

BLOCK

[zonE 2

SAULSPOORT e \'
SUPPLY BLOCK -

e
MOGODITSHANE HAGONG
1 == . MPHONYOKE
[ SEAN
KAMEELBOOM
' NTSANM.E s i
l wonsec & A) / SEFIKILE~~
. E D¢ SUPPLY
0 7 oane
L“"‘" [7 uoLoRwe P
] ",
\ l‘n' HAKGOPE /
- s
\ 'h"

TO MABESKRAA g

ZONE 3

FIGURE 2
COMMUNITIES IN

NORTH MANKWE FS AREA

LEGEND
g
% § o Water Treastment Works
la s Existing Pipcline
. T Proposed Pipeline
v —— Towns & Villages
v River
‘I —— e am— Study Area
)
= /
.
\'

RAMOKOQKSTAD

LEBOANENG

‘SUPPLY BLOCK



The details of the proposed infrasiructure such as the need for booster pumping stations and
their location, pipeline routes and the cxact location of service rescrvoirs has yel to be
determined however in general terms the communities will be supplied as follows.

The communitics in the Mokgalwaneng Supply Block will be supplied from the private pipeline
to the PPC cement factory west of the Study Areca. ‘This is fed from the Magalies Water
pipeline between Vaalkop and Thabazimbi where it passes through Northam,

The Sefikite Supply Block will be supplied from the Magalies Water pipeline to Rustenburg
Platinum Mines facility at Swartklip.

The Ramokokstad Supply Block will be supplied from a branch off the pipelines from Vaalkop
WIW to the regional rescrvoirs at La Patrie. A scheme to supply Bojating (Elandsfontein)
from this source is being implemented however this will need 1o be extended to connect with
the proposed reticulation serving the four communities further east.

The unscrved part of the Saulspoort Supply Block which comprises the fourth part of the
North Mankwe Area will be served from an extension of the pipeline around the northern side
of the Pilannesburg which supplies the Saulspoort communities.

3.2 Special Remarks

This ROIP 2 gives an overview of expected impacts and recommends further environmental
investigations to be done during the detail design phase.

Vol.2 North Mankwe
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Chapter 4 Environmental Description

4.1 Stale of habitat disturbance Sece remarks 1,3,4
42 Ground cover See remarks 5
43 Game-, Nature Reserve, Wildemess None 5
Area, National Heritage Site
44 Acsthetic value See remarks 1,3
4.5 Land use Sec remarks 1,2
REMARKS
41 - The proposed development is within a rural development area where the roads
and housing facilitics have already disturbed the area from its original state.
- The route of the proposed pipelines are where possible along existing pipeline
routes and road reserves. These areas are already disturbed.
- The pump stations, reservoirs, elevated tanks are also along the pipeline routes
and onc could assume at least some form of habitat disturbance.
42 - The Study Area is predominantly bushveld with the following bushveld trees:
Acacia galpinii, Acacia erioloba, Acacia nigrescens, Combretum imbrebe,
Spirostachys africana, Scherocarya caffra, Lannea discolor and Ficus
natalensis. The other types of vegetation which are present in this region are
Turf Thoraveld {which is also present on the eastern side of the Study Area on
the north western banks of the Elands River), Kalahari Thornveld and Sandy
Grassveld, Turf Thornveld is a naturally open thomveld, which tends to thicken
as a result of poor grazing practices.
44 - Many parts have low aesthetic value due to the rural development taking place.
- The major land use in the area is agriculiure, rural development and natural
veld.
Vol.2Z North Mankwe
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Chapter § Description of the Impacts of the Proposed Development

5.1 Physical Environment

5.1.1 Climate

Gl DATA
"NO: |- COMPONENT ...~ .17 .. DATADESCRIPTION - SRR R
a, WIND
Prevailing wind directions
summer: N NE E|Ss- S SW NE 2 2
E
winter: N NE E |8 S Sw NW 2 2
E
b. TEMPERATURE (2C) Adv Max' Min
Summet:
Winter:
C. RAINFALL (mm per MAP = 420 6 2
yeary

MEASURING STATION : LOCALITY
The following representative weather stations were used in the study: Marble Hall, Warmbad,

Pilanesberg and Pretoria.

a. Wind: The prevailing wind direction is south-east and typical wind speeds are 2,7 to 3,8

m/s.

Temperature: The annual monthly temperatures vary from 127C to 257C.
Rainfall: The average annual rainfall is approximately 420 mum. Annual average
¢vaporation is over 2 S00 mm and is higher in summer than in winter.

5.1.2  Geology

AN B N ) RN Y
NO_ | COMPONENT . DATADESCRIPTION - - " |" srcE | 'pep-.
GEOLOGY See remarks 7 2
REMARKS

- See the report on the geology for detailed information ), The geology will however
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not be impacted upon by the proposed development.

5.1.3 Topography

ohowta ol iweesor i) o MTGATON-

o |+ componenr. | sRce:| pev | o josop. | sem | Mpc | MD | MCD

TOPOGRAPHY 5 2 1] 3 Not applicable

DATA
- The majority of the pipeline routes follow the road and existing pipeline routes and are
within an existing reserves.

IMPACT
- The pipeline will be buried and therefore there will be no impact on the topography.

5.1.4 Soils

NG

a SOIL SERIES/TYPE 7 2 Not applicable
DATA _
- Soil series/type :The soil types occurring within the Project Area are diverse and

complex. This is due to the variety and the complex distribution of rock types in the
Project Arca and the fact that the geological substratum generally enjoys a close
relationship to soil and land type. See the report on the soils for detailed information®”.
The project will not have an impact on the soils but the soils may have an impact on the
project and need to be examined before detailed design takes place.

IMPACT

- Construction activities on slopes could trigger and accelerate soil erosion.

MITIGATION MEASURE
- Careful planning of construction activities accompanied by landscape rehabilitation

measures in the immediate vicinity of the pipeline could minimise the problems
associated with erosion.

Vol.2 North Mankwe
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- The topsoil which is removed during construction should be replaced after
construction. The seeds in the topsoil will accelerate the rehabilitation process.

IMPACT AFTER MITIGATION

- Success of the tandscape rehabilitation measures on the pipeline routes are likely to be
relatively high, especially if the topsoil removed during construction is replaced with
that same topsoil. The impact after mitigation is likely to be relatively low.

FURTHER WORK | 7 Landscape rehabilitation measures should be 3 2
determined
? Problem soil areas need to be investigated

ADVANTAGES Not applicable 3

5.1.5 River Charactenistics

ol

a1 | FLOWREGIME -scedata | 1,8 2 3 2 3 2 2 2
DATA

- The Project area lie within the Crocodile River catchment, Vaalkop Dam is situated at
the confluence of the Hex, Elands and Crocodile Rivers.

IMPACT

- Dams will probably not have much less water as most of the water extracted from the
dam will be from the incremental increase of return flows from the catchment to the
system.

MITIGATION MEASURE . _ _

- If a situation should develop where overflow is less frequent appropriate water releases
for the downstream environment may be a solution. This could however impact on the
availability of water for the other downstream users.

Vol.2 North Mankwe
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IMPACT AFTER MITIGATION
- The impact after mitigation will be decreased, but the confidence level is low.

S pata L oameact (| MMGATION: .
N0l compongnt - o] SRCE| DCD | 18D | SCD | SRCE | MDC | MID:} -MCD
22 FLOW REGIME . Pipeline 3 2 i 3 3 i o 3

DATA

- The pipetines will have an impact on the river flows during construction as it crosses
the rivers. The pipelines will be buried and will only cause a temporary obstruction of
flow which is negligible.

IMPACT

- The flow in the rivers will be temporarily disrupted during construction at the site
where the pipeline crosses the river. The whole river bed will not be closed off, but
only half of it at any given time during construction.

MITIGATION MEASURE

- Work in the tiver bed should be done during low flow periods such as during the
winter months. Only half of the river bed should be closed off at any given time and all
obstructions cleared after construction.

- Areas of construction disturbance should be clearly defined, so as to minimise the
impact on the flow regime.

IMPACT AFTER MITIGATION
- The impact after mitigation will be insignificant as after construction the flow regime
should not be modified.

b SEDIMENT LOAD 9 3 2 3 3 3 o 3

DATA

- The vegetation and stone/rock cover at the site where the pipelines crosses the rivers
will be removed exposing the bottom alluvium of the river bed thus potentially
increasing the sediment load of the river in thal particular area.

Val.2 North Mankwe
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IMPACT

. Construction aclivitics within a scction of the river will disturb riverine habitats and

lead to increased sediment loads entering the civer. 'This is a short term impact.

MITIGATION MEASURE

- Work in the river bed should be done during low flow periods such as duting the

winter months, Only half of the river bed shoutd be closed of at any given lime,

- Disturbance within the river channel should be minimised and appropriately

rehabilitated

IMPACT AFTER MITIGATION
- The impact after mitigation will be insignificant.

FURTHER Landseaping specifications required for erosion protection, 9 2
WORK specifically at the river and canal crossings
ADVANTAGES Not applicable 3

Vo!.2 North Mankwe
B-20




5.1.6 Water Quality

Vaalkop Dam

SRCE | DCD PARAMETERS
o |3 Frewe|opn | mc | ms | poimp | NoyiNGisN

UNIT C mS.m’! mg/l mg/t mgA
Migimum S 7.5 362 | 255 0005 005
Medim | - 82 | 523 380 0023 020
Mean - 82 58.9 420 0028 0.22
90% | - 85 830 608 0042 028
Masimui 7 ) 8.6 383 678 0.155 0.70
ISD 11 1 1 1 1
SCD 3 3 3 3 3
MID o 0 0 0 0
MCD 2 2 2 2 2

REMARKS

- Water quality records of the Department of Water Affairs a_nd Forestry were used for

information of the present water quatity monitoring systems in the Project Area.

The project will have no impact on the water q{jaljty but the water quality may have an
impact on the project. If the water quality deteriorates, the purification costs will
increase. The water quality changes that will take place will depend on the present and
future land use activities,

The water is genetally of a good quality for domestic use although not always within
the Ideal water quality guidctine ranges as specificd in the guidelines for domestic
use(11). No comments can be made on the bacteriological and other biologicéi
qualities of the water as not data are available.

The quality of ground water in the Project Area is generally poor™?,

The increase of the availabitity of drinking water in the Study Area may have an impact
on the sanitation of the area. As no sanitation facilities exist it is expected that the area
could be negatively impacted by the increase of water. it is expected that the waste and
excess water will be discarded randomly, The areas surrounding the houses and stand
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pipes may become wet depending on the drainage potential of the soils in the area. This
may also lead to an increase in the potential for polluting the surface water in the area.
Depending on the soils and the groundwater potential of the area it may also impact

the groundwater quality of the arca. The lack of sanitation facilitics can also have a
health implication for the communities,

FURTHER WORK | Water quality monitoring programme should be established 3 2
ADVANTAGES Not appticable 3 .
Yol.2 North Mankwe
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52 Aesthetics

I paTa

_eacT - MITIGATION” -+

%0 1° coMpoNeNF | SRCE. '} DCD | ISD':|. SCD- “SRCB | "MDC | MID_| MCD

a | EXCEPTIONAL Not applicable

N0 | compongny . | SRCE.| DCD | 1D | SCD [ 'SRCE | MDC | M | MCD

b HIGH Not applicable

Not applicable

DATA
- The aesthetics of the Project Area is generally low as most of the area is developed
into rural settlements.

IMPACT

- The ripatian vegetation may possibly be impacted by additional abstraction from dams
if there are less frequent spills from the dam walls. This impact is expected to be
negligibly small.

MITIGATION MEASURE

- No mitigation measures will be possible from the project point of view, except perhaps
improving the operating rules of the dams.
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DATA

- Some of the pipeline routes are in arcas that have been developed and these arcas are
of a relatively low aesthetic value. The status of the proposed areas for reservoirs are
not always low and special care should be taken in the final siting of the reservoirs.

IMPACT

- The construction of the pipeling in the road reserve will cause some disturbance and

scar the roadside on a temporary basis rather than a permanent basis as the pipcline will
be bucied.

- The manholes with section, air and scour valves will be visible.

- The construction of the reservoirs, elevated tanks and pump stations will cause some
disturbance and will have to be sited carefully because they will be a permanent feature
on the landscape. '

- The disposal of domestic and construction wastcs will have a negative impact on the
surrounding area.

MITIGATION MEASURE o _

- Appropriate schabilitation procedures should be detaited to reduce the disturbance of
the pipeline. The placing of the reservoirs, efevated lanks and pump stations should be
done in such a manner as 1o make them as inconspicuous as possible.

- The location of waste dumps and spoil hecaps, as well as the development of an
appropriate protocol for the disposal of wastes, requires carcful attention.

IMPACT AFTER MITIGATION

- It is likely that the disturbances associated with the construction of the pipelines can be

almos! totally mitigated except for the section, air and scour valves at manholes and the
other surface structures. '

FURTHER WORK - Suitable rehabilitation measures to be identified and 9 2
enforced.

- Remedial works for the rehabilitation of disturbed

areas should be planned as an integral part of the project.

ADYANTAGES Not applicable 3
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