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Drought Challenge

Impact on Business as usual
Mitigation and Resilience

Water Optimization Study Stellen;gsi%;ampus
Drought Response Action plan _

Contingency groups D

Stellenbosch Town
22.5,90%
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Guiding Principals

Which interventions to implement first?
‘Lowest hanging fruit’

* Reduce: Efficient fittings, pressure reduction

* Reuse: Rainwater harvesting, greywater reuse,
WWTW treated effluent

* Alternative Sources: Groundwater abstraction &
managed aquifer recharge (SuDS), Dam Water, River
Water




Actions Taken
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Reduce Water
Consumption

Measure

Efficient Fittings
Awareness Campaigns
Reduce Leakage and
Wastage

Alternative Water Sources

Projects: 24 Re-use Waste Water

* Greywater from
showers for toilet
flushing

Rainwater harvesting

Storm water harvesting
Groundwater: boreholes
Augmentation schemes
Treated waste water effluent
Deep water lake




Reduce- Immediate Interventions hq IUU

Efficient fittings

Shower heads  Tap aerators Urinals  Washing machines Cistern Hand sanitizers

L)

Bath Irrigation Car Wash Construction Events

Drastic Measures
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Reduce- Immediate Interventions

Plumbers regular meetings and repair
Pressure reduction SU & municipal
Leak detection

Metering
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Campus Water Meter Replacement Program

* Municipal Meters Old

* Leaks- save 60 Megalitres

* Live monitoring of each building

* Water profile of daily consumption

* Demand Management
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Reduce- Awareness Program

* Awareness Presentation- program, competitions

* Radio, articles, website, screen, newspapers

*  2min showers
 Student initiatives:
*  Flush wheel

e Timers

e Reuse schemes

6!

YOU HAVE ENTERED OUR

WATER SAVING GAME

IFIT°S YELLOW: ONCE YOU HAVE USED THE LOD, MOVE THE WATER DROP TO THE NEXT BLOCK. IF YOU LAND ON BLOCK ©, YOU GET TO FLUSH!

* Great response

IFIT"S BROWN: MOVE ALL THE WAY TO BLOCK 3 AND FLUSH!

IF YOU HAVE JUST COME INTO THE BATHROOM AND THE WATER DROP IS ON THREE, MOVE IT ONTO 1 WHEN YOU ARE DONE.

N°T FL N°T FL

D0 USH D USH FLUSH!
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Water Savings Achieved t§ 100

Stellenbosch University: Bulk water savings (Month-to-Month basis)

E Percentage savings 2018 =@=)015 [kI] (Baseline) =@=2017 [kl] =@==7018 [kI]
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*Based on 100% Municipal Water Meter Readings




Water Augmentation
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Groundwater / Boreholes

e Rainwater

e Storm Water

* Greywater

* Water Use License




Paradigm Shift
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Conventional water management
Precipitation

Imported

potable water Evapo-transpiration

Large volumes
of runoff

(]

Reduced
infiltration

Wastewater
discharge

Sustainable water management

Reduced Precipitation
potable water
demands
\ Evapo-transpiration
t Stormwater
Wastewater

reuse
reuse

4

Aquifer storage Reduced
& recovery volumes of
runoff
Reduced
wastewater
discharge

Increased infiltration




Drought Response
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It is proposed that the Drought Response Plan is planned in accordance with pre-determined tiers based
on the level of severity of the drought with corresponding triggers and actions as per the following structure.

~
Tier 4
Disaster Plan
J
N
Tier 3
Drought Response
_J
\

Tier 2

Water Conservation

Tier 1

Normal Operating Conditions

Below normal rainfall (continued in winter)
Water restrictions implemented

Water shortages reality

Implement Drought Response Plan
Water Rationing — Tankers, Intermittent

Supply

Below normal rainfall (continued in winter)
Water restrictions implemented

Definite future water shortages
Implementation of Water Conservation
Implement Drouaht Response Plan

Below normal rainfall

Normal operational conditions
Possible future water shortages
Implementation of Water Conservation

Normal rainfall
Normal operational conditions
No water shortages
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Drought Risk Profiling

Infrastructure/ Reduce Re-use Augment
Operational
Stellenbosch Academic Yes Yes Yes
Research Greywater for toilet Irrigation only

Administrative flushing and limited
Reputation irrigation
Academic Yes Yes Yes
Tygerberg
: Research grants Greywater for toilet Potable water from
Medical
Administrative flushing and limited groundwater
Reputation irrigation
Bellville Business Academic Yes Yes Yes, Potable water from
School Administrative Greywater for toilet Tygerberg Quarry
Reputation flushing and limited stormwater
irrigation
Mariendahl Agriculture Yes No Yes, Potable water from
Economic groundwater and for
Research animals
Worcester Administrative Yes No Yes, Potable water from
Academic groundwater
Administrative Yes No TBC
dldanna

Academic



Borehole Water Augmentation —
Stellenbosch Campus
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75 mm dia HDPE pipe
Electrical cabie

2.1m Welamesh fencing

Exizting water main (municipal)

1St

®  Boreholes
®  Storm Water Pumped
Potable Water Lines

F:] Boundary

Coordinate List
Name X - Coordinate | Y - Coordinate

BH6 { Cootmrburg__|E16° 5213286 |93 56 25 069"
BHC/teemstede | E16° 528807 533 56 9.766°
W Wigenhat E18 91746107 |833° 56" 672"
B4/ Ou Moot Gebou  E18°51'44.084° | $33° 56' 2230°
816/ Lottere Gobou | E18° 51'38.760° | 533° 55 58 774°
87 { Faukbos Gobou | E18° 51'56.853° | 533" 55' 27 156° -
BH1 / Fouse Modonald | E18° 52 11.471° 535" 55 34.133°
Stotm Water Pumped  E18° $1°38.248° | 833" 50' 2007
Storm Water Purped  E18° 51'50.626° | 533° 55' 56.427°
Storm Water Purrped | E18° 522 379" 833 58 $7 833

P existing water main in sparts
fietd {40m)

Existing Campus Boreholes:

Huis MacDonald 2 litres/sec

Heemstede 2 litres/sec

Coetzenburg 1.5 litres/sec
Ou Hoofgebou 4.5 litres/sec
Taalsentrum 4.5 litres/sec

Wilgenhof 4.5 litres/sec
STIAS 0.8 litres/sec

Combined capacity
19.8 litres/sec
855 kl/day

Approx. 66% of daily irrigation demand
now supplied from groundwater



Stellenbosch Campus Boreholes - Coetzenburg t§]

Long Pump | Pump rate| 3 g
depth duration | duration
(wGssd) (m) depth (m)|  (L/s) {hours) | (hours)

18.870087° | 516 15 15 16 8 10

X Legend
SitelD  |Lat (WGS84)

o Existing Borehole

Coetzenburg | -33.940623°

wssn  Proposed pipeline
Borehole Yield

Test Results Existing electrical cable

Connection to Astroturf irrigation 3
tanks (4 X 10 000 litre tanks ) — Connect -~ Existing pipeline irrigation)
to existing pipework at the tanks B S . ’ Non-retum Valve

(located at the solenoid valve) _ \ N Open Valve

Connection to existing ) >
Astroturf irrigation tanks 2 ~ Coscaivale
upstream of the Solenoid Valve

(4 X 10 000 litre tanks )

Scour to discharge d‘ :

into existing storm & ‘ o| Coetzenburg Borehole
-

 Existing Pump
. House (Wellhead to
X = be located inside

pumphouse)

water ditch

| :
50mm ¢ HDPE pipe buried
600mm cover (cable detection
prior to excavation)
- -

Existing pipework Additional Shower : 3 -
installed by others water used for Astro b Connection to tanks/
Turf Irrigation — : indoor pools
Installation to be )
confirmed by JG
VEING JOHNSON FLANCE ADSPTOR FLANGED FLOW VETER >
MO RETURY WAL S0UBE CRIE AR HOLEASE Afrika
FLANGED GATE VALVE (FLNGED)
DS b T T e o
WSTALLD BY v‘: £ comcr) P AYOR & XX | = "-Tn“é%‘ﬁﬁ?" _ 3 Pipe route fixed vertically &
on comer L BRCT g i - horizontally to wall across the
] [ Coetzenburg building — Pipe to
:ﬂ"u;fmwm g T DORTHLE SLEIVE PPE N 5ids 7
| | 1Y cross into the existing service .
= VESY REF 617 .
=7 | . corridor (supported by hanger and
A ANNEXURE B ‘ (supp Y IANEST AN iy
XOAPIGR W4 G0 Borehole Wellhead Detail FIGURE 2 ' holder bats) — Route TBC on site

.

& 2 Om 100m 200m



Stellenbosch Campus Boreholes - STIAS EQS ]00

Legend
ieo Tie into existing irrigation .
) Existing Borehole P network
S8 -
— Proposed pipeline — J
Existing electrical cable
Existing pipeline (irrigation)

Non-return Valve

>

PA openvane
~ Closed Valve
@
®

Heat Plant

“ Fenced concrete plinth 3 d .
Pump to proposed 2 X 10 000

I cramber litre Tanks for irrigation network
Note: storage
Borehole water quality must comply with STIAS Borehole
SANS 241:2015 Drinking Water Standards Underground brickwork chamber
3.4mx 1.5m
with access lid 1200 x 900mm

‘ VIING JOHNSON FLANGE ACAPTOR FANCED FLOW VETOR
Q NON RETURN vaLVE Wm&wa’: mu‘;s(
PLANGED GATE whvE by
. e oo AeESs (Sireies b N VE W= aborondgidhan
\ SIALLD B ¥ & € CONIACIOR) Vot g &1 208 mm duck concerrt
& L OONBCRR P e T SLAB RENTORCED Wil
- TR . 1 2| /| Ve E 617 (10 - 200)
contucten v a
P i FR B postHur srrve per
—— e
Borehole Yield ohe Sk ToRE Ll
Test Results JageroR Wi BicaN: Borehole Wellhead Detail
Borehole Pump Rest Maximum
sitelD  |tat(wessa) 0" | deptn | PUmP [PUMPIAE] 4 ation | duration |water level
(WGS84) depth (m) | (L/s)
ANNEXURE B (m) (hours) | (hours) (m)
FIGURE 7 STIAS | -33.934920° | 18.875571° | 47.3 25 08 12 12 20

—
Oom 50m 100m
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Stellenbosch Campus Borehole Installations (7 No)
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Containerised Borehole Water Treatment

Containerised water treatment plant includes treatment Stages:
Ozone disinfection with sufficient contact time
Iron and Manganese Removal Filtration
Activated Filter Media (AFM) Filtration
Activated Carbon Adsorption Filtration
Micro filtration
Ultra Violet Disinfection
Liguid Chlorine Disinfection
Variable Frequency Drive Water Supply Pumps (N+1),
treated water delivery pressure into the existing distribution network

NoOsWN -

3]

Borehole fit out

Pump treated water
directly into distribution
network at 0.5 bar (5 m)
higher pressure than max
night pressure in
network or into storage
tanks

Copyrignt © Hstcn 2017, All Rights Resenved.
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Bellville Park Campus 100

Proposed Pipeline

Existing Pumped Irrigation
Pipeline

Existing Municipal Water
Supply
Proposed Fire Main by IX
Engineers

= Proposed Potable Supply
by IX Engineers




Tygerberg Campus

UNIVERSITEIT
STELLENBOSCH
UNIVERSITY

2no. 110mm dia. Kabelflex ducts

Grey Water System Pipes 110mm di Bor.ehole f
. ater Pipe

o

90mm and 63mm dia. HDPE

New Irrigation
Tank

Ay
%

T-off for grey water
collection system

"7 in same trench as borehole pipe,

daylighted at ends

Shared trench detail showing pipe layour, (S
pipe de":::::::;“g;é’%:‘:;‘;:“ HDPE i m” 4 | pipes for grey water system laid
.3 y

i
New non-return value on
‘, incoming municipal main

" Store up to 500 kl of raw | |
water from Bellville
Quarry in existing
swimming pool

Existing Underground
Reservoir (700 ki) and Booster "\
Pump Station l e

A

Proposed containerised
borehole water treatment
plant 430 ki/day (101/s) ..

Existing incoming
municipal supply pipeline
R
Note: 2no. Kabelflex cable

duct installed along all pipe
routes

Note: Boreholes will be
pumped for 12 hours per
day and rested for 12 hours
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Existing borehole

Flow Meter

New Raw Water Main (black pipe)

New Treated Water Main (blue pipe)
Grey Water Pipework in Shared
Trench

New lrrigation Connection

Existing Incoming Water Main

Closed Valve

Open Valve

Non-return Valve

Air Valve

Scour Valve

Containerised Water Treatment Plant
Underground Reservoir

New Electrical Connection

Borehole fitted with new pumps
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Tygerberg & Bellville Campus Water Treatment Plants
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Lessons Learnt

* Target reduced consumption first — efficient fittings, public awareness

* To measure is to know — metering accurately reveals many anomalies

* Awareness Campaigns do work!

* Steering Committee must drive actions — co-ordination and prioritisation
* Regular STEERCOM meetings to drive progress and accountability

*  Working with your Local Municipality

* Target to Low hanging Fruit — Do most economically beneficial interventions first

Bellville Campus Water Billing Analysis

[WATER ( Period 07/06/2017 to 07/07/2017 - 31 Days ) (Actual reading)
At 9 CARL CRONJE DRIVE, STELLENBOSCH UNIV / Erf 23974
Meter no: 15781833 / Consumption 3760.000 ki / Daily average 121.290 ki
From 07/06/2017 : Consumption charge (schools/sport)

(2910.968 kl X R 19.6500 ) 57200.52
From 01/07/2017 : Consumption charge (schools/sport)

(849.032 kl X R 21.6900 ) 18415.51
Service charge ( 15781833 ) W100-140CT 167.37

75783.40

[SEWERAGE ( Period 07/06/2017 to 07/07/2017 - 31 Days ) (Actual reading)
At 9 CARL CRONJE DRIVE, STELLENBOSCH UNIV / Erf 23974
From 07/06/2017 : Disposal charge

(2765.419 kl X R 17.0900 ) 47261.02
From 01/07/2017 : Disposal charge
(806.581 kl X R 18.8600 ) 15212.11

62473.13



Total potential cost saving = R846 000 per month
R10 million pPer anNUM (excluding operational and electricity cost)
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Stellenbosch Campus
Potable Water
Consumption

Stellenbosch Campus

Irrigation

Coetzenburg Sport
3 x Pools & 2 x Astroturf

Tygerberg Campus

Bellville Campus

Mariandahl Farm
(Nov 2018)

2016-17
Pre-augmentation

Average
65 000 kl/month

30 I/s pumped from
Eersterivier

Pools top-up and
AstroTurf supplied from

municipal potable supply

400-500 kl/day from

municipal potable supply

130 -150 kl/day
From municipal potable

supply
140 kl/day From

Municipal potable supply

2018 Comment
Post-augmentation

Average
40 000 kl/month

18 1/s (66%) now
supplied from
groundwater

1.51/s from
groundwater
2600 kl/month

51/s from groundwater
6500 kl/month

130 kl/day from
groundwater
4000 kl/month

140 kl/day from
groundwater
4200 kl/month

40% sustainable saving
Saving R500 000 p/month

60% saving in abstraction from
Eersterivier

Saving R52 000 p/month

Saving 50% of daily consumption
Saving R130 000 p/month

Saving 100% of daily
consumption
Saving R80 000 p/month

Saving 100% of daily
consumption
Saving R84 000 p/month



Thank you!




