UMGENI Reconciliation Strategy Study
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WATER . AMANZ) Report by Umgeni Water

03 March 2016

Parts of KwaZulu-Natal are in a drought situation 2015 - 2016: Year of the Freedom Charter

Please p | ay your part b y S avin g water now Umgeni Water subscribes to the values, principles s
and spirit of the Freedom Charter.
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UMGEN!I
LAAS cConventional Plant

WATER - AMANZI
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UMGENI

Lovu Layout

WATER - AMANZI

RAW WATER RISING MAIN AND
BRINE OUTFALL PIPE BRIDGE 2 X
1600mm(DN) STEEL 170m LONG

POTABLE WATER INTO ADJACENT
EXISTING SOUTH COAST PIPELINE

A LOVU RIVER CROSSING

150ML/D SEA WATER REVERSE RAW WATER RISING MAIN AND
(OSMOSIS DESALINATION PLANT, BRINE OUTFALL 2 X 1800mm (DN)
APPROX 7ha HDPE 3000m LONG

"/ SEA WATER PUMPSTATION
§ SHAFT

INTAKE & OUTFALL SHAFT
'OSITION AT CHAINAGE Om
ALTERNATIVE LOVU
DESALINATION SITE
BRINE OUTFALL PIPELINE 1

. & ) X 1600mm (OD) HDPE 620m
M Y LONG, PLUS TAPERED 60m
EXISTING CARAVAN PARK 2/ A ! DIFFUSER
> . s
T ——:,-

PIPELINES BURIED
THROUGH SURF ZONE

SEA WATER INTAKE
PIPELINES 2 X 1600mm (OD)
HDPE 1223m LONG

OPEN SEA WATER
INTAKE STRUCTURE
Existing South Coast Pipeline
Option A Pipeline
Option B Pipeline Section
Option B Tunnel Section
[Option C Pipeline Section

Option C Tunnel Section
Lovu River Centre Line
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UMGENI

LAAS cCapital Cost - Lovu

WATER - AMANZI Desalination Plant Construction Cost (Rands)
a. Marine Intake Works 191,000,000

b. Marine Discharge Works 51,000,000
c. Temporary Works (Jetties, sheet piling, dewatering) 185,000,000
d. Discharge Pipe from Plant to Outfall 134,900,000
e. Intake Pump Station 87,600,000
f. Intake Pipeline from Pump Station to Desalination Plant 134,900,000
g. First Stage Gravity Filters 162,408,000
h. Second Stage Gravity Media Filters 162,408,000
i. Desalination System (Including Energy Recovery) 1,167,354,000
j. Product Water Re-mineralization System 43,673,000

k. Product Water Disinfection System 13,648,000
9,963,000

m. Site Preparation 6,414,000
61,415,000
55,500,000
300,250,000
38,214,000
222,620,000
e 3,028,267,000
757,067,000
3,785,334,000

Other Related Costs

a. Engineering (assume 8%) 302,827,000
b. Environmental and Social 5,000,000
c. Land Acquisition 1,000,000
d. Project Management and Administration (assumed 3%) 113,560,000
e. Geotechnical and Surveying Services 3,000,000
425,387,000
GRAND TOTAL 4.210,721,000
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UMGENI

LAAS Operational Costs - Lovu

WATER - AMANZ|

O&M Cost 2021
(75 Mi/d)
Rands

Improving Quality of Life and Enhancing Sustainable Economic Development

15%

67%

5%

9%

4%

2027

(150 MI/d)

Rands

37,820,021

293,908,212

9,583,373

38,998,784

15,993,600

396,303,990
39,630,399

435,934,389

10%
74%
2%
10%

4%
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UMGENI

QAL Cost of Water Produced - Lovu

WATER - AMANZI
Electricity Increase

Combined Tariff
(includes capital and
O&M Costs) R/kI

Capital Charge
(to redeem
capital costs
only) R/kl

Operating and
Maintenance
Cost (R/kl) (150
Ml/d)

Electricity increase with inflation

Electricity increases - Eskom Requirement

Electricity increase with inflation

Electricity increases - Eskom Requirement

Electricity increase with inflation

Electricity increases - Eskom Requirement

12.33
13.78

6.35
7.8

8.65
10.1
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6.54
6.54

0.56
0.56

2.86
2.86

5.79
7.24

5.79
7.24

5.79
7.24
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UMGENI

WA Risk

WATER - AMANZI

Risk No. Risk Category Risk Description

Potential = Control Residual Residual Recommended Mitigation Actions | Control
Consaquences Probability . . i
Fatal Flavh Strength Risk Risk Measures
A a a g

Responsibility

; o (Tongaat) Offshore geotechnical driling | Project not possible at Tengaat site within . Undertake offshore. Geotechnical driling to .
2 |Techinical reveals tunnelling is not feasible. expected budget. m ¢ ~sm determine likelihood of project feasibility. Umgeni Water
n Financial / High Tender Prices Total tendered price is higher than that No =t Moderate 81 Medium Ensure cost estimates |nlfeas|hnllly study are Umgeni Water
Procurement allowed for by Umgeni Water based on most recent prices.
{Lova) Geology in sutf z0ne reqives Difficulty to blast and remove rock; not buil Supplementary geotechnical investigation. If Desianer and Umaeni
5 |Techinical rcassive Ey f hard r kq xcavati according to design; escalated costs and No Major Moderate | Satisfactory [ Medium  |bedrock level too high, consider alternative design W tgr m
BAcessIe volume of hard fock excavation project duration. and construction aptions - Tunnelling ae
52 Operational Labour Unrest Delays in Contract completion date No Moderate Likely Satisfactory 6 Medium Liasion with l.ucal communities/irial authorites on Umgeni Water
employment issues
Could face particular public criticism for
. depending entirely on an already stressed R )
57 Sncllalf Increased pressure on the electricity grid. | power supply grid and for not investing No Moderate Likely Satisfactary 6 Medium FuﬂMr investigate allemative power supply Eskem
Environmental . \ .\ options.
sufficient effort on supplementary “green
options,
Financial / (Caphal rareed on intemalinnal mﬁeh wi ; ) ' Raise as much of the finance as possible )
6 B Rand : Dollar exchange rate, be much more expensive to repay if the No Moderate Likely Satisfactory [ Medium . Umgeni Water
rocurement . domestically.
Rand continues to weaken.
N Interdependency of Contract programmes ; . Strict Site suparvision and Contract Admin to be
69 ;nnanmal ! i where separate contracts for separate L'ﬁtalhmn and subsequent comissioning No Moterate Likely Satisfactory 6 Medium  |in place. Regular meetings to co-ordinate smooth|Umgeni Water
rocuremen components of the works are used. Eays interdependencies.
(Lovu) Incorrect installation of marine
" pipelines due to difficulty to cross the surf | Pipes not installed to grade, forms major Utilise experienced contractor; clear contractual .
2 Techinical zone with deep pipe trench - major high | high point and affects operation, L L w=l 56 e communication regarding risk. Umgeni Water
points
Utilise experienced contractor; limit time required
- (Lovu) Storm damage to temporary works, |Escalated costs and project duration, . for temporary works; good control on site; good
3 Tochinical e jetty and sheet piling, during construction |project overruns No Moderate Moderate | Satisfactory 45 Low knowledge of geotechnical conditions to reduce Umgeni Water
construction time.
Introduce an early phasing of tarrif increases well
N ) —— ahead of desalination implementation. Consider
;nnanmali i Tarifs exceed affordabilty / wilingness to Water becomes unaffordable No Moderate Moderate Satisfactory 45 Low  |altemative financing structures to miligate the Umgeni Water
rocuremen pay. impact on tariffs. Ensure most apprpriate
|pr0|:urement madel is selected,




UMGENI

QALY Institutional Arrangements

WATER -AMANZI
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Umgeni

DBB+O Umgeni
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Umgeni

DBO Umgeni
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Private
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Construction

Umgeni
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UMGENI
LAAS Implementation Programme

WATER - AMANZI

YEAR 1 YEAR 2 YEAR 3
ACTIVITY MONTHS

12 3 45 6 7 8 8 10 11 1213 1415 16 17 18 18 20 21 2 23 24 25 26 27 28 20 30 31 32 33 4 35 36 37 38 30 40 41 & & 44 45 4 47 48 49 50 51 52 53 54 55 56 57 58 59 60

YEAR 4 YEARS

NO.OF
MONTHS

TTTTTTTTTTTT] 12
1.1 Develop TOR for Transaction/Technical Advisor ?
1.2 Tender Process for Transaction/Technical Advisor 2
1.3 Adjudication, Negotiations and UW Approval 7
1.4 Appoint Transaction/Technical Advisor j ’ 0
1.5 Discussions with UW Regarding Form of Contract 1

2.1 Develop Performance Based Specification
2.2 Tender for DBOTT Services

2.3 Adjudication, Negotiations and UW Approval
2.4 Appoint DBOTT Service Provider

2.5 Undertake Marine Geotechical Investigations
2.6 Undertake Design

|3 constructin
3.1 Site Establishment
3.2 Start of Construction

W | TTTTT
2. Daaed Designand Procrement [ TR AR IR TACNECNTNCTSUNRETI =
]
EEEEEEEE

-

‘I"

= | o o | w

|
=

3.3 Construction : | ‘
3.4 Operations Staff Training 1] |11 LI L] 9
3.5 Commissioning i ‘ i ' ‘ w 9

3.6 Acceptance Testing | : ‘ ' | _ 1
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UMGENI
Lower uMkhomazi Bulk Water Supply

WATER - AMANZI
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i A Ngwadini Weir Site
A Goodenough Weir Site
| < High Lift Pump Stations
@ Reservoirs
Ngwadini Dam Rising Main
Scheme A Rising Main
Scheme A Gravity Main to WTW
Scheme B Gravity Main to WTW
Scheme B Rising Main
-~ Gravity Pipeline from WTW Sites to Quarry g
5 Ngwadini Dam
(| Site 3
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UMGENI

WATER - AMANZI

Legend
Possible Geotech Test Positions
High Lift Pump Stations
Reservoirs
Quarry Resarvoir
Ngwadini Weir Site
A Goodenough Weir Site
5 Ngwadini Dam
— Main Rivers
BB vrw site 3
Proparty Boundaries
s Ngwadini Dam Rising Main
— Scheme A Rising Main
Scheme A Gravity Man to WTW
—— Schome B Gravity Main to WTW
— Scheme B Rising Main

Property Information
Ownership
. Ownership & Contact Detads

£ - No Information

"{/ %»- .

s l}'{/
¥ : i 7 i

9
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UMGENI

UM

WATER -AMANZI

Element Scheme A Scheme B Difference
Flows (m®/s) | Costs (Rands) | Flows (m’/s) | Costs (Rands) Scheme B minus

Description Design Civil and M&E Design Civil and M&E Scheme A
Ngwadini Weir 2.5 m high R 25.3 2.5 m high R 25.3 R 0.0
Abstraction works 2.62 1.00

low lift pump station 2.62 R101.0 1.00 RE5.7 R353
Rising main to Dam 2.62 R 35.1 1.00 R 19.7 R15.4
Ngwadini OCS Dam 10.5 million m*/a R 530.0| 10.5 milion m*/a R 530.0 R 0.0
High lift pump station 1.62 R 126.2 1.62 R 126.2 R 0.0
Rising main to Reservoir 1.62 R 39.6 1.62 R24.4 R 15.2
Raw water reservoir 6 hours R 68.1 6 hours R 98.3 -R 30.1
Gravity main to WTP 1.62 R 418.8 1.62 R 147.2 R271.7
WTP - treatment component 130 ML/d R 652.6 130 ML/d R 674.6 -R 22.0
WTP - sludge handling 125 NTU R 38.1 805 NTU R 105.0 -R 66.9
Goodenough Weir N/A 1.72 R 111.2 -R111.2
Goodenough abstraction works N/A 1.72 R 0.0
Low lift pump station N/A 1.72 R12.1 -R12.1
rising main to hydrocyclones N/A 1.72 R5.1 -R5.1
Hydrocyclones N/A 1.72 R4.1 -R4.1
Wet well for high lift pumps N/A 20 minutes R7.5 -R 7.5
Gravity main to Quarry Res. 1.54 R 70.0 1.54 R 70.0 R 0.0
Electrical conveyance infra. pumping points R 9.8| pumping points R 8.5 R1.3
Total R2 114 R 2 035 R 79.7

Improving Quality of Life and Enhancing Sustainable Economic Development
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UMGENI |
Implementation Programme

WATER - AMANZI

LOWER UMKHUMAZI WATER SUPPLY SCHEMES - PROGRAMME COMPARISON

i [Whs [k Mame rulmm Start Finish T LR | 101% | T
o o o

11wy
T o e o0 7 PP e P8 e o e

1EXEY Swhstation and transminsian Mon 170002 Fri 20,/08/04

12 mons

Mom I7/0LM02 Fri 17,1201
Tendor and Adjudication S mans Wiom 171204 Frl 15,/08/10 L

Comtruction 320days Mo 18/08/13 Fri 19/11/01
Comwisioning & Close Out 20 days Mom 1971104 Fri 19,/11/29 L
gwacios o a0 doeson 7/01/08 [ 2332410 |
Ditailied Dusign 12mens  Mos 12000002 Fri17/12001
Tender and Adjudication S maons Mom 17712004 Fri 18,/08/10 L
Site Establishment 120days  Man 1800813 Fri 19,0025 __q
Construction Taodays  MWom 19700028 Fri 21112
Comenissioning B Close Out 20 days Mom 21711715 Fri 21/12/10 h
Detailed Design 12 mons  Wos 1770002 Fri 17/12/01 al
Tendar and Adjudication @ mans Mo 17/22/04 Fri 15/08/10
Cordtruction E00days Mo 1808413 Fri 00,/11/27
High Lift Pumpstation Scheme A (WL P/S A420days  Mom 1806013 Fri 20,0520
Rising Main - HL F/S A to Mgwadini B0 dayy Mom 1870813 Fri 181214 ]
Resarvolr [LEskm)
NEwadini Reservoir s00days  Mom 18/08/13 Fri20/11/27
Grawity Main - Ngwadini Reserais to S3odays  Mom 18/08/13 Fri 20/08/21
WTW (17, 8km)
Camenissianing B Cloga Out &0 days —
Lift Pursgs & Rising Main)
Detalled Desien 12 mons  Mos 17/00L002 Fri 17,1201
Tender and Adjudication = mans Mom 17/12/04 Fri 12,/DE/10 L_l
Construction 320days  Mom 18/08/13 Fri 19/11/01
Commissioning & Close Out B0 days Mom 19718004 Fri 20,0124 h-
2 Schars B Imdrastna tune jLo80 days [Mom 17/00002 [Fri 21002718 | o
Detailed Dusign 12mens  Mom 27/00/02 Fri17/12/01 a1
Tender and Adjudication S mans Mom 17712004 Fri 18/08/10
Construction B00days  Mon TB/08/13 Fri 20/11/27
Migh Lift Fumpstation Scheme B ML 420days WMo 18/08/13 Fri 20,/03/20
/5 BYlinel Wit Wall & Hydrocychonas]
EE} Tising Msie - HL B/5 B 1o Goodenowgh S0 days  Mom I8/08/13 Fei 181102 [— ]
Reservalr (QL95km)
3 |S2EE Goodenough Reservair S00days  Mos 180S0 Fri 20/11/27
3= |szaa ‘Grawity Main - Goodenough Reservoir 210days  Mom I8/08/13 Fri 15/05/31
ta WTW (Skm]
3 (524 Commissioning & Close Out 0 days Mom 201130 Fri 21,/02/19
Datailed Design 12mens  Mom 27/00/02 Fri17/12/01
Tendar and Adjudication % mans Mom 17/12/04 Fri 15/08/10 L—l
Comstruction 0O days  Mon IB/0E(13 Fri 20,/02/21
‘Comemissioning & Close Out &0 days Mom 20/02/24 Fri 20,0515 h
Fotabie Supply Main o Gusrry Reservor 80y on 170102 [ 15/03422.|
Detailed Design 12 mons  MWom I7/00002 Fri 17/12/01
Tender and Adjudication S mans Mom 17712004 Fri 15/08/10 L
Construction laddays  Mom 18/08/13 Fri 19/02/22 ?
Gravity, Rising Main 1o Guarry Reservair 140days  Mom 18/08/13 Fri 19,/02/22 ——
[3.2km)
Comenissioning & Close Ous I days Mom 19/03/35 Fri 19,/03/22
Faak E— Summary P— lxbernal Wilesbone - Iresctve Summany. Tt Manual Summany Ainlup ee— Firsh-any a
T ot P B 2 A 2 ML SEIL e Projact Summary Pe—— eactive Tk e Manual Task s Manual Sussmany Pe— Cadlie -*
Milesone - External Tasks EEENNNNNNR wactive Milestone & Buration-conly Erart-only [ Progress —

Fage 1
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UMGENI

Risk of Not Constructing Ngwadini

WATER - AMANZI

=240

12720

Manthly distribution curve (YIELD)

Mumber of month analysed

18 20 22 24 % 28 30 32 3 3B 3/ 40 42 M 46 43 50 52 54 056 53 60 B2 B4 B6 B3 Y0 2 V4 7B VB B0 82 B4 BE 88 90 92 94 S5 98

12 14 16

10

0.620 -

07E ]+

Addng

0.550
0.500

0.400 -

Mariths

www.umgeni.co.za

Improving Quality of Life and Enhancing Sustainable Economic Development



UMGENI

w Conclusions

WATER - AMANZI

 Lower Thukela first water April 2016

« Decision on Lower uMkhomazi vs Desalination April 2016
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