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1. Introduction

The projected increase in water demand in the greater Durban region is predicted to exceed supply
from all current sources within the next ten years. Several new water supply schemes are presently
being investigated by Umgeni Water (UW) and eThekwini Water and Sanitation (EWS) as possible
solutions to the predicted supply shortage. One of the schemes under investigation is the proposed
uMkhomazi Water Project (UMWP-1).

The first phase of the proposed uMWP-1 comprises the Smithfield Dam, a raw water tunnel to
Baynesfield, the Langa balancing dam at Baynesfield, a water treatment works (WTW) in the
Baynesfield area and a potable water pipeline from the WTW to Umlaas Road, where it connects to
the Western Aqueduct via UW’s '57 Pipeline. The proposed scheme is depicted in Figure 1.

The feasibility investigations for this project have been split into three Modules.

Module 1 covers the raw water component of the study, i.e. Smithfield Dam, the raw water tunnels
from Smithfield Dam to Baynesfield, a balancing dam in the Baynesfield area and a raw water
pipeline from the tunnel outlet to the proposed WTW. The project proponent for Module 1 is the
Department of Water and Sanitation (DWS).

Module 2 covers the Environmental Impact Assessment for Modules 1 and 3. The project
proponents for Module 2 are DWS and UW.

Module 3 covers the potable water component of the study, i.e. a potable water treatment works
(WTW), potable water storage reservoir and potable water pipelines from the WTW to Umlaas Road,
where the proposed new pipelines connect into the existing ‘57 Pipeline owned by UW. The project
proponent for Module 3 is UW.

Figure 1: Proposed uMkhomazi Water Project

Umgeni Water appointed Knight Piésold in July 2012 to carry out a Detailed Feasibility Study for
Module 3 of the proposed uMkhomazi Water project.
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2. Background

As part of the uMWP-1 Module 3 study, investigations were carried out to determine optimal
pipeline routes and WTW locations. These investigations are documented in Report No.
108/114/12/R4-1 - Pipeline Design Volume 1.

The above report recommended that the WTW be located at Baynesfield in a part of the estate
presently used as a timber plantation. This site is known as the Baynesfield 2 or B2 site. The pipeline
route associated with this WTW is known as the B2 route.

The survey and landowner information documented in this report are based on the B2 WTW site and
pipeline route.

Further detailed information on the background and need for the uMWP-1 project is included in
Report No. 108/114/12/R1 — Main Report.

3. Scope of report

Module 3 of the uMWP comprises several different reports as depicted in the structure of the suite
of reports in the opening pages of this report. This report, No. 108/114/12/R9, is the ninth in the
suite of reports that make up the uMWP-1 Module 3 study and focuses on the potable water portion
of the project covering the following:

e land survey and land owner information for the proposed Option B2 WTW site.

e Land survey and land owner information for the raw water pipeline route between the
tunnel outlet and proposed B2 WTW site.

e land survey and land owner information for the potable water pipeline route between the
proposed B2 WTW site and the tie-in at Umlaas Road.

The original terms of reference for this study required that a 200 metre wide strip survey be carried
out for the pipeline route. This width was reduced to 50 metres in agreement with UW.

4. Survey Methods

The envisaged survey method at the tender stage of this project was topographical survey. The
topographical survey was completed for 100% of the raw water pipeline route but only 57% of the
potable water pipeline route. The remainder of the route could not be surveyed as three landowners
owning six properties along the route, refused access to their properties. A drawing indicating the
portions of the pipeline route that could not be topographically surveyed (hatched in red) is
attached in Annexure A.

As a result of the landowner access problems encountered, Umgeni Water arranged for a LIDAR
survey of the entire pipeline route as well as the WTW site to be undertaken by Land Resources
International (LRI).
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5. Study Area
The pipeline routes and WTW site surveyed are depicted in Figure 2 and described in Sections 5.1,
5.2 and 5.3.

Figure 2: Option B2 — WTW Location and Pipeline Routing

5.1 Raw Water Pipeline Route

This pipeline route option commences at the raw water tunnel outlet at Baynesfield and travels in a
generally easterly direction within the Baynesfield estate crossing district road D41 and tributaries of
the Mbangweni River. The pipeline then turns right and heads in an easterly direction for
approximately 800 metres before turning left toward the proposed WTW site. SG diagrams and Title
Deed information for the properties affected by this pipeline route are included in Annexure C.

5.2 WTW Location

The proposed WTW site will be located on Erf 849 Nels Rust owned by the Joseph Baynes Estate
(Pty) Ltd and will be positioned with the inlet works on the south western side of the site. The site is
presently being leased from the Joseph Baynes Estate by NCT Forestry and is presently being used as
a timber plantation. Access to the proposed WTW will be via Provincial road P315 off the R56
between Thornville and Atherstone. A new access road off provincial road P315 will be constructed
approximately 650m west of the upgraded intersection. The new access road will be 1225m long
travelling in a south-westerly direction before entering the proposed WTW at the north-east corner

P:\303-00413\01\A\REPORTS\FINAL REPORTS\108 114 12 R9_Land Survey and Land Owner Details\108 114 12 R9 Land

Survey & Land Owner Details Report.docx Page | 3




UMGENI Document Name:
Detailed Feasibility Study — Land Survey and

WATER - AMANZI Land Owner Details

UMKHOMAZI WATER PROJECT: MODULE 3 Document Date: 31 October 2015

of the site. Figure 3 depicts the orientation of the WTW on the site as well as the proposed access to
the site.

Figure 3: Option B2 - Orientation of WTW & Access

5.3 Potable Water Pipeline Route

This pipeline will start at the proposed potable water reservoir outlet on the north eastern side of
the proposed site. It will head in an easterly direction for approximately 300m before turning left
and travelling alongside an existing Eskom servitude for 300m. The pipeline will then cross under an
existing railway line via a pipe jack between the Baynesfield and Arnold’s Hill stations. Thereafter the
pipeline will turn right and head in a south-easterly direction toward the R56. The pipeline will cross
under the R56 via a pipe jack. The pipeline will then be located within private farm properties
located adjacent to district road D360 for approximately two kilometres before turning left toward
the Mapstone Dam. The pipeline will travel in an easterly direction and will then cross the Mapstone
Dam. The pipeline will climb up the east bank of the dam alongside the Hopewell Township
boundary for approximately 700m. The pipeline will then cross the R624 via a pipe jack and continue
to head in an easterly direction for 700m. The pipeline then turns to a north-easterly direction and
continues for approximately 11.2km. In that section the pipeline will cross several tributaries of the
Mlazi River. The pipeline will also pass through several agricultural properties as well as properties
owned by Rainbow Farms.
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Following the 11.2km section, the pipeline will turn right and continue along the west boundary of
Portion 844 of the Farm Vaalkop and Dadelfontein No. 885 for approximately 350m before turning
left in a north easterly direction. The pipe will cross the R603 via a pipe jack and continue to head in
a north easterly direction through commercial properties toward the N3. The pipeline will cross
under an existing railway line via a pipe jack approximately 500m north of the Umlaas Road station.
The pipeline will then travel along the R103 in an easterly direction for approximately 250m before
tying into the existing '57 pipeline. The SG diagrams and Title Deed information for the properties
affected by the potable water pipeline are contained in Annexure D.

6. Topographical Survey and Landowner Details
A topographical survey of the proposed Option B2 pipeline route was conducted between 2013 and
2015. The detailed surveyor’s reports have been included in Annexure B.

6.1 Survey

6.1.1 Primary Control

Primary control was completed in November 2013 in static mode recording. The survey procedure
was to capture data on trig beacons in the area along the route in such a way as to be able to post
process baselines between them.

6.1.2 Secondary Control

Secondary Control commenced in April 2014. This stage entailed the placement of 20 Secondary
Control beacons. These were concreted into the ground and surveyed by checked GPS static
observations and post processing at approximately 500 metre intervals along the accessible portions
of the pipeline route.

6.1.3 Topographical Survey

The topographical survey of the route commenced in April 2014 and continued at intervals until
December 2014. The method employed for the survey was RTK-GPS measurements of all relevant
features within a specified 50 metre wide strip, i.e. 25 metres on either side of the proposed raw
water and potable water pipe centre lines. Delays due to mature cane were unavoidable, as were
‘no-go’ portions of the route. A 7.5 kilometre long section of the potable water pipeline route could
not be surveyed as the landowners refused access to the surveyor.

Additional topographical survey was completed in March 2015 for the upgrading of the R56/P315
intersection and the portion of P315 leading to the turn-off to the proposed water treatment works
site. The route from the P315 across Baynesfield farm land to the railway line was also surveyed but
as access was denied by the landowner, the section through the wattle plantation could not be
completed.
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6.1.4 Data Capture
The final stage was data capture of the surveyed pipeline routes for the generation of the proposed
DTM and topographical features that would appear on the line mapping.

6.1.5 Aerial Survey

After the surveyor was refused permission to a 7.5 kilometre long section of the potable water
pipeline route, UW appointed LRI to conduct a LIDAR survey. The appointment entailed an aerial
survey of the proposed WTW site Option B2 and a 50m wide corridor along the proposed raw water
and potable water pipeline routes for Option B2.

A high accuracy Digital Terrain Model (DTM) along with ortho-imagery and 0.5m interval contours
derived from the LIDAR data was generated for the WTW site and pipeline route.

6.2 Landowner Data
The properties affected by the proposed raw and potable water pipeline routes were identified using
GIS cadastral shape files obtained from Mkhambatini Municipality.

The list of affected properties is contained in Table 2 and Table 3. These tables have been colour
coded with the legend indicated in Table 1.

Table 1: Colour Coding Legend for Table 2 and Table 3

Owners whose permission was pending at the time of the survey

The numbers allocated to the erven in the leftmost column of the table correspond to the numbers
indicated on the top right of the Title Deed Information and SG Diagrams (indicated in red) for the
affected properties. The title deed information for the raw and potable water pipelines is included in
Annexure C and Annexure D.
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Table 2: List of properties affected by Raw Water Pipeline Route — Site Option B2
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Table 3: List of properties affected by Potable Water Pipeline Route — Site Option B2
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8. Annexure A

Drawing No. Plan of Pipeline Route Indicating Areas of Missing

Annexure A(i): -
xure Al 30300413/5/01 Survey
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9. Annexure B

Annexure B(i): - Reports and Correspondence from J.C Martin Surveys
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10 McMahon Ave.
J o C o MA %TIN Umgeni Heights
BT Durban North 4051
SURV _:JIJYS Tel 031-5646135

Fax 088 031 5646135

TOPOGRAFPHICAL & ENGINEERING SURVEYS Cell 062 898 3458

email:joe@jcmartinsurveys.co.za

mUmkhomanzi Water Scheme — Primary Survey Control

Survey Report:-

The purpose of this survey is, ultimately, to provide accurate elevations & to check the positional consistency of
the trig. beacons in the area covered by the proposed construction of the gravity section of the mUmkhomanzi
water pipeline from the Baynesfield area to the Umlaas Road tie-in.

The Primary Survey is based on the value of Trig Beacon 2930-130, as calculated for the construction of the
Western Aquaduct; the Y & X co-ordinates being retained as per the National Trig List & the elevation as
calculated, based on trig 2930-33. (the reason for this elevation datum was due to the Lidar Survey contractor
adopting this value as his origin)

The survey procedure was to capture data, on all the trig beacons, in such a way as to be able to post process
baselines between them. Capture time was approximately 20 minutes minimum per beacon & the equipment
employed was two Trimble R8 GPS receivers & one Trimble R10 reciever. Computations were done in
Trimble Business Center software (TBC)

The results may be viewed in the attached reports. It will be seen from the comparison between National Trig.
list co-ordinates & survey values that the Y & X differences are minimal, to the extent that we may conclude
that all the beacons in the area of the proposed pipeline are in good agreement with each other & that we may
accept their listed Y & X values; however the elevation values, as derived from this survey, are more accurate
and will be adopted.

When the proposed pipeline route has been finalised the next phase of the survey will be to construct & survey
control beacons along the route at approximately 500m intervals, to be employed for the control of excavations
& pipe laying.

JC MARTIN
PLATO Registered Surveyor No.5S0520 ( MITES)

Member 047 SAGI

2013.12.06



10 McMahon Ave.
J o C o MA\_ %TI[N Umgeni Heights
= Durban North 4051

Fax 068 031 5646135

TOPOGRAPHICAL & ENGINEERING SURVEYS Cell 082 696 3456

email:joe@jcmartinsurveys.co.za

Re uMkhomazi Water Project — Survey

The Summary of Progress shows claims for a portion of the strip survey.

This survey has been very slow due to the amount of mature crops along the line. The
cane is in the process of being cut as also the mielies near Hopewell dam. This will
hopefully enable certain areas to be completed.

Other areas can only be half surveyed as the farms are still out-of bounds.

23.25ha have been completed, which equates to 4.6Km of strip topo survey.

The Diagrams & Deeds have been bound into volumes & will be delivered later this

week, when I return to Durban.

Signed J.C.MARTIN ID No0.4209045067181

o

2014.06.09
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TOPOGRAPHICAL & ENGINEERING SURVEYS Cell 082 696 3456

email:joe@icmartinsurveys.co.za

uMkhomanzi Water Scheme

Survey Report — December 2014 / / March2015

In line with the original intentions & recommendations of the survey method statement the Primary
Control was completed in November 2013, using Trimble R10 & R8 GPS receivers, in static mode
recording. The points fixed were 9 existing trig beacons surrounding the area of the proposed pipeline.
Post processing of these recordings gave good agreement with the published lateral co-ordinates of
these beacons, indicating that the survey of the pipeline route will be consistant with the National
cadastral system for later registration of servitudes. The other result of this survey of the trig beacons
was the calculation of accurate heights for these beacons in relation to the survey control datum for
the new Western Aquaduct at Umlaas Road.

From this Primary Control network 20 Secondary Control beacons were concreted in and surveyed, in
April 2014, by checked GPS static observations and post processing, at approximately 500m intervals
along the accessible length of the pipeline.

(Approximately 7.5Km of the line was not accessible due to negative consultations with land owners.

The time lapse due to negotiations with land owners resulted in a delay in commencing the project by
21 months from quotation, although after this time only certain portions of the route were, and still
are, accessible due to these ongoing access negotiations.

The topographical survey of the route, which was altered from the original route, as pointed out at the
initial site briefing, was commenced in mid-April 2014 and continued at intervals until December 2014.
Delays due to mature cane were unavoidable, as were ‘no-go’ portions of the route. The method
employed for the survey was as originally stated, being by RTK-GPS measurements of all relevant
features within a specified 50m wide strip, 25m either side of the, given, proposed centre line.

Topographical / contour survey has been completed over 57% of the route, which equates to linear
59.5% of the total 19.954Km route, which is all that is available at this time.

An additional contoured topographical survey was done in March 2015 for the upgrading of the
R56/P315 intersection and the portion of P315 leading to the turn-off to the proposed water treatment
works site. The route from the P315 across Baynefield farm land to the railway line was also surveyed,
but due to access permission the section through the wattle plantation was omitted.

JC MARTIN 2015.04.06

PLATO Registered Surveyor No.S0520 : ( MITES) Member 047 SAGI



10. Annexure C

Annexure C(i): " Pipeline

Annexure C(ii): - SG Diagrams of Properties Affected by Raw Water Pipeline

Title Deed Information for Properties Affected by Raw Water
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11. AnnexureD

Annexure D(i): " Pipeline

Title Deed Information for Properties Affected by Potable Water

Annexure D(ii): - SG Diagrams of Properties Affected by Potable Water Pipeline
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. N & B A of Brasfort
Lo Znal ! : \%rk No. 1295 *

Rem OF

Nelsrust

No. 849 .
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(a sub of D)

/ .
,/ Rem of D of
Brosfort Park No. 1298

Rem of B of D of

Brasfort Park No. 1295 \ 3
\
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NG
o
Deseription _of  Beacops.
A-B.CDGHLMN: 3" round ron pegs undzr cairns  of stones.
£ : %’ pipe under corn of sfones 05" N.E. of Railwey
meia corner Pos? ) )
F. %" pipe under carn of stones 0.2° SW. of Rcﬂwog
metal ~ corner  post.
%' round iron peg under coirn of stones 10° £. of fence.
: %' round iron peg nder cairn of stones 5 E. of fence

% pipe under cairny stones 2:5' N of fence.
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SIDES ANGLES CO-ORDINATES .
EnguISH FEET | OF DIRECTION Y X S. G. No. /Y /Db
: Cothstonth r190,000-00 +10,800,000 06 7 57 o
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ja3 202 a2 28 38.40 £ + 1301279 ¢« 23092 34
12 10372 298 .38.40 | F |+ 13113-4C + 9876 -54 /
43 1288.67 36 . 53.20
GH 40304 A3 . 47.20 8 + 1379591 + 10956 :35
HJ 130282 64 .14 H | +14084:80 + 11238 -00 Surveyor Geﬂera/
JK 486 73 AC .46.50 | J { +15258-20 + (1804 IS !
KL 14,69 - 88 35] . 22.00 | K | #I56/230 + 12137 45 i w i
M 481 31 318 00220 {L | +15352-2% + 13530 -8 S
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Xy C8G - 10 136 .19.10 | x £ 1742771 + 13019 - 47 ;
¥Z 3587 218 .19 i0 Y 41720154 + 12523 28 :
IA | €650-00 233.51.00 |z | +17879:30 + 1243514
AN 235 . 5].00 |
B! 216.42.50 '
RADII  OF CURVED CO-ORDINATES OF CENTRES i
OF  CURVES |
NO 501 28 NO | + I5G809¢ + (444066
| PQ 85327 PQ | ¢+ 19560712 + 12807 -0! |
RS 405 RS | + 1674805 + (3146 27
™ xosgg 2&; T | o ;g%ia-a'/ v 13869 -cc
. ’ YW + 4 385 13404
Xy 350 04 Xy |+ 1761427 v 7es za
;ur gun gﬁ_ OF 5) nr e
9]
" ARM. 31‘{/?5/‘0&7 Pﬁﬂff ...... /29
|
, -~ SCALE 1 :i{0000 -—— :
The flgure A middle of Unmlaos River B'CPEFCGHIKLMN curve OP curve QR curve
curve UV curve WX curve YZ
represants 173-508)  Acres of land being
Sub 22 (a swb of D) of the farm Brasfort Park No 1295
situate in the County ~ of Pietermaritzburg , Province of HNatal,

Surveyed in October & November

e

Land Surveyor. |

1956 , by me
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Provisional Endorsements / Notes
S.G 3022/1961

Scanned page number
Designation PTN 26 (ofS) O.T.F. BRASFORT PARK NO.1295

Reservations: Consecutive Numbering:

PTN 62 VIDE SG NO. 242 /2013
SR NO.44/2013
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~er,

| The 1ine J.L.K.N.P. represents tne centre line of a pipe line servitude 3 ft. wide.
2The line RWN. represents tie centre line of a Pipe Line Servitude 3 ft. wide,

3The line S.T.Y. represents the centre ine of an Electric Power Line Servitude 10 ft. wide.
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Umilooas Reort Dy

The figure A B.C.UE.F.GH. J.

reprosents 191.8450 Acras of land being

Ju B (asUBufF s ) OF THE  FARM UELanS  POURT RO, 1174

Province  of Natail

Land Surveyor.

situats in tre Lounty of Pietsrmaritzburg,

Surveyed in November andg Decenber, 1964, by ne

S ——— LMRECTIONS i VU-U"”“‘H'_h'Q'
ENGLISH FEET ¥ SYSTEM LO. ‘jl x \D551G4
Cons Lurts < 103,000,000 | 19,003, 500,08

1. m® e | a +BI7N . B + 90505 . 65 |
| 568 . 28 296 . 30 . 40 8 - 31085 . - BOG0OS L 27
P ) AR LI : - RSO0 . 6O + 805097 . 90
A L 200 . 35 . 20 2 ~ 80385 . 64 + B0GKE? . 04
o |20 9. 05 . 00 r - 79800 . 56 « BOGGBZ . Th
Fo |2622 . o0 104 . 40 . &C F + 80679 . 25 + 609370 . 93
@ L. s 204 . 58 . 50 5 - 83215 . 70 v 808706 . 68
w1 . o8 220 . 00 . D H . 82916 . 80 + 808065 . 14
S | w0, s 24,02, 00 J - 81786 . 81 + 806716 . kb
o |73z, 83 104 . 40 . 40 K - 83072 . 98 + 808508 . 32
i | we. 35 . 23 . 50 L <8167 . 17 + 80177 . 12
W] .15 1.5, 50 i <177 . B - 807391 . 12
w1379 . 5 6. 28 .10 § + 2167 . 98 - 808713 . 54
s | 2%, g 15. 45 . 50 p + 82238 . 20 + B0BOS? . 71
PGS | tebtke 101048 | 104 . 40 . 40
G| ey . 08 204 . 58 . 50 R + 83135 . 85 + 808535 . 29
R | ok . 2 280 .27 . 30

. 85158 . 53 + 800237 . 82

« 70846 . 20 . 8103 . 3

171/216
171/51

[ o

65/1965

5.G.No.
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18 (of 4)

SCALE 1 : 15,000

Beacons.

A L Pipe.

8.6.  : 2" lron pegs 7n stones with witness marks.

C.D. s 2" tron pegs in stones.

F : 4% Iron peq in stones at juaction of four fences with witness marks.

G, c 1" Pipe § ft.fron fence post with witness marks.
K. : 1" Pipe next to woouden fence post.

J. : 1% Pipe in stones with witness marks.

K. £ 3% % 1" Hole in tep of cement and stone gate post.

L. 2 1" Pipes in stones.
MR o & lron pegs in stones.

P, 1" Iron peg 1 ft.north of wooden fence post with witness marks.
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