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Involvement in Saldanha West Coast

e 2015-2016 reviewer for SANParks to ensure no negative impacts from
Elandsfontein Mine on WCNP or Langebaan Lagoon from a groundwater
perspective.

e 2017 — Numerical model for water supply for SBM

e 2018-2019 — Numerical Models for Kropz using monitoring data to predict
forward and improve management

e 2018 Langebaan Road Wellfield Expansion
e 2019 Hopefield wellfield development
e Currently

part of Elandsfontein and regional monitoring committees
Research and monitoring for SBM on wellfields and improved management.

Supervising a SANParks Junior Scientist doing a PhD on Sustainable Mine Closure — using
Elandsfontein as one of case studies

Supervising 3 MSc students working on different aspects of the aquifer management
Continuous model updates for Kropz and SBM — integrated model.



Show do we solve the Water Balance ?

How much Recharge? — What flow path? — How many users? — What volumes? —

discharge to lagoon, springs, ....
What real data do we have?

Where do each piece of the
puzzle fit?
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Conceptual Cross Section
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GEOLOGY: SBM RECHARGE STUDY
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Wellfields

Monthly Abstraction Langebaan Road 1A

300000 -+

e Langebaan Road 1A —4 Production
Wells

e Langebaan Phase 2 — 4 Additional
Wells in lower aquifer

* Hopefield — 10 Additional Wells in
upper aquifer o |
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Water Levels at Langebaan Road 1A Wellfield

Old Water Levels
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Borehole log ‘Production Borehole 3 (LRA 1B-PBH3)
Date:27 February 2018 Drill method: Mud Rotary
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LANGEBAAN ROAD WELLFIELD 1B: MONITORING BOREHOLES

: " ? & T A LEGEND
G46060 4 L s -
“ang : 24 Existing Production Boreholes
Proposed Production Boreholes

Proposed New Monitoring
Boreholes

Existing DWS Monitoring
Boreholes

Road Network
National Route
Main Road
” Secondary Road
Street
#%4 Railway Line
Rivers and Streams
.~ Non-Perennial
/N Perennial

10m Contours

suon's TowN P pan” Rar |

235000 242500




Hopefield



Cenozoic Strata Thickness
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Fig. 4.2 — Isopachs of Cenozoic strata in the Saldanha, Vredenburg and Velddnf environs. The depocentres record the loca-
tions of ancient channels of the Berg River and possibly the Groen River in the east.




Geo-Electric Basement (smith 1982)
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HOPEFIELD: GEOPHYSICS - LOCALITY
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HOPEFIELD

Traverse 2 (Line 5 - Gravity)
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HOPEFIELD

Traverse 2
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Hopefield
Aquifer tests conducted — no pumping vet

Constant Discharge Test
Production Borehole T4-2240

Total Drawdown: 16.38 m
Test duration: 72 hrs
Pump depth: 40 m
Pumping rate: 10 /s

Drawdown (m)

Constant Discharge Test
Production borehole T3-2100 with Obseravtion Borehole T3-2100M

| Obs Borehole T3-2100M
Total Drawdown: 1.54 m
| Test duration: 72 hrs
Distance: 10 m Borehole T3-2100
SWL: 14.95m Total Drawdown: 28.57 m
' Test duration: 72 hrs
Pump depth: 49 m
Pumping rate: 7 /s
SWL:11.1m
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HOPEFIELD: GROUNDWATER MONITORING (ELAN
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e HPF 2-3M
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DWS Monitoring frequency not optimal for
wellfield management

DWS Elandsfontein Aquifer monitoring boreholes
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Example From Kezia MSc

Paarl G33316VL1 12/120
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Discharge

e Reeds at Geelbek
e Volumes?
e Exactly what is the local discharge process

e Push in Soil probe - Temperature and EC profiles
* Hope to get a vertical profile of salinity and zones of discharge.

e Will also try resistivity geophysical profiles — not sure we can get
usefull resolution with depth.



Numerical Models and Predictions



What do | use models for?

e Integrate all the kni

How far can | dri_

o X %
1 A
SR i Y
o Al
TR =
i N

* Evaluate the data | have — perhaps make some assumption — use the data
in a suitable equation - predict forward

e Uncertainty ?

27



Numerical model

* One model partly funded by SBM and partly by Elandsfontein mine

Injection

Geosite Boreholes
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MONITORING HOLES AROUND Drawdown calibration and prediction
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Sensitivity Analysis and predictions

* Uncertainty in spatial distribution of sand layers, bedrock, rainfall
 Determine Effect of Uncertainty on Calibrated Model
e Lets Play — and see how the model behaves when we put it under stress




Predictions considering different
management scenarios

Mine Perimeter Dewatering with Boreholes




Work currently being implemented

 Water balance and Cl balance

e Additional Rainfall samplers — Cl and Water isotopes

e Unsaturated zone Cl and Temperature — different plants will influence
the Cl reaching the GW differently

e Saturated zone Cl and Temperature — identify different flow zones.



Thank You

JMNel@uwc.ac.za
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