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Objectives & Scope

Case study example of:

m Integration of EIA and Biodiversity Offset Processes
m Application of mitigation hierarchy

m Application of bioregional plans to offset identification

EIA:

m EIA required to obtain environmental license of Zinc mine
m Botanical richness and need for offset known at start
Offset Process

m Offset study in parallel with EIA (separate contract)

m Botanist involved in EIA and offset process
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Introduction — Gamsberg Location & Context

m Northern Cape, near Namibia

* Approxim ate position of the Gamsbkerg zinc mine

.. Succulent Karoo
_ e Y/ ~=.. biodiversity hotspot —
N\ e T ) [S50% ) succulent flora

m None formally
Conservation International i conserved

February 2005
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Gamsberg Conservation Context

m Bushmanland Centre of Endemism — rocky inselberg
succulents (~397 succulents; 16 endemic; 4 restricted; kloof)

m Gamsberg inselberg (7x5km) - Critical Biodiversity Area

Bushmanland Inselberg Region

DElushrnanlsnd Inselberg & Plains Region (2013)
[ Bushmaniand inselberg Region (2000)

Kloof
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Vegetation Mapping

m Regional fine-scale
vegetation map (2005)

m Namakwa District
Bioregional Plan 2009

m Additional surveys in 2010
and 2013

m Basis for identifying
potential offset sites

5
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Application of Mitigation Hierarchy

Avoidance:
m Open Pit versus Underground Mining

m Alternative Location & Design of Infrastructure:
m Pit design — set back zone from kloof (water protection)
m Moved waste dump locations to avoid sensitive flora
m Adjusted siting of processing facilities & access roads

Minimisation:

m Separate types of waste rock (minimise pollution)
m Dust suppression (black dust)

m Water management (protect seeps/kloof)

6
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Vegetation Sensitivity Mapping

29N TN

Workshop/ottice/
Euel

18 TE0E

) Gon tracl(_)‘r

Area

WTICE

mepes

EEREr ]

Legend

Mon-Perennial River

Dry Water Course Centre Line
I Dry Water Course Floodplain
Il Dam
wER Dry Pan

== National Route
== Main Road

= Secondary Foad
— Other Road
— Track/Footpath

=) Town Boundary

2 Open Pit

=1 Contracior Area

= Plant

3 Waorkshop/Office/Fusl

=1 Tailings Dam Option 1
=1 Tailings Dam Opticn 2

3 Wasta Rock Dump Option 1
=] Waste Rock Dump Opticn 2
=] Waste Rock Dump Opticn 3

Mineral Rights Area

Botanical Sensitivity

B Imeplaceabla

I Constrained
Flexible

Figure 4.2
Habitat Sensitivity Map

A BLACK MOUNTAINMINING (PTY)LTD

DATE-Apr 2012 ||:'.uacnsn:m= |m£c:r:ms|m

DRAWN: AE }lFPﬁmE}:M |ac.u.E: 1:70000

DRAWING:

Habitat Sensitivity Map.rod

REV:
o

ERM
Great Westerford Buikding
240 Main Road

Tr26
Town, SOUTH AFRICA
Tek 427 21 681 5400
Fax 427 21 688073 ERM
FTOjeciion; Transvarss MecsiL CM 10 Daum - WOsaE B
Source: Ghief Direcirats National Geo-Epatial Riomaton.

Ve v Ear i s wws A

TaGls Prajpotsid 16430 3_Gam shargiMap pingih0< (\AaparflpriB0 1 AiHabitat Sanshiity Map.mad

The world’s leading sustainability consultancy



Integrated Sensitivity Mapping
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Offset Requirements

Quantifying Offset Requirements

m Measured residual negative impacts (hectares impacted)

m Calculated Offset Ratios (SA national conservation targets)
m Quantified Offset Area Requirements

m No net loss test (biodiversity offset achievable)

Identification & selection of Offset Sites

m Priority areas in fine-scale vegetation map of Bushmanland
Inselberg Region.

m Process Priorities (connectivity, consolidation, corridors)

m Mine property unaffected by mining included (set aside)
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Residual Impact and Offset Requirements

Vegetation Types; Conservation Mine Groundwater Extentof Final Regional Offset No Net
Dust Deposition (b)

Habitat units Status Footprint Drawdown Impact Ratio Extent Required/ Loss
(a) 50 mg/m?/day 20 mg/m?/day (c) (at+b+c) Available  Test

Aggeneys Gravel Vygieveld

Mountain plateau Constrained (VU) 123.2 58.5 117.1 280.8 181.7 6 1763 1090 Yes

Plateau quartz gravel Irreplaceable (VU) 10.2 39.5 1.8 98.5 6 449 309 Yes

Plateau quartz gravel (fine grain) Irreplaceable (VU) 49.1 - 8 58 58-

Plains quartz gravel Irreplaceable (VU) 115.9 179.9 110.9 325.5 406.7 5 5974 1830 Yes

Plains quartz gravel intermediate Constrained (LC) 56.5 231 240.4 56.5 1 1201 56 Yes

Plains feldspar gravel Constrained (LC) 17.4 73.8 91.2 1 1237 91 Yes

Plains rocky Constrained (LC) 71.8 160.6 559 237.6 232.5 2 11723 349

Bushmanland Inselberg Shrubland

Mountains Flexible (LC) 535.4 335.5 751.3 1314.50 871 2 42037 1306 Yes

Bushmanland Arid Grassland

Flat sandy plains Flexible (LC) 447.5 1947.00 2 083.60 3038.30 2394.50 1 148 057 2394 Yes

Hummocky sandy plains Flexible (LC) 17.2 316.8 447.4 0 334 1 105 803 334  Yes

Calcrete gravel plains Irreplaceable (EN) 20.3 154.1 229.4 44.6- 16 1732 1 732-

Bushmanland Sandy Grassland

Mobile sandy dunes Flexible (LC) 5.3 29.6 18.1 53 1 104 571 5 Yes
Easten Gariep Plains Desert

Plains Rocky Flexible (LC) 252.1 120.7 1 24376 0
Bushmanland Inselberg Succulent Shrubland

Southern Slopes Irreplaceable (VU) 58.1 40.3 133.4 246 98.4 9 4597 886  Yes
Azonal Habitats

Kloof Irreplaceable 27.8 148.9 847 2Kloofs' No
Freshwater springs & Head-water seep Irreplaceable - - 4 Springs No
River (Wash with sub-surface flow) Flexible (LC) 11.9 1010.20 1022.10 2 +7000 1533 Yes
Wash Constrained 39.9 442.4 928.9 276.5 482.3 2 32293 723 Yes
TOTAL IMPACTED AREA (ha) (RESIDUAL IMPACT) 1480 3754 465 1160 6 857

Key to shading Habitat affected by respective impact ngh RGO
habitat affected

NN
savy

I . . Net Gain achieved by optimal offset portfolio
Kot naeiee Badipid Ssdeisuemeptcopsultancy (9 (8IS Ve (e _ and Mine properties




Results of Offset Site Selection

m Most targets met (net gain for two habitat types)

m Offset targets not met for two habitat types:

m Kloofs, headwater seeps and springs
(Gamsberg kloof 1 of 3 in region)

m Quarz & Calcrete Gravel types (only if dust impacts occur)

m Compensation (protect alternative habitat/features)
m Freshwater habitats — kloofs / wetlands in adjacent region

m Quartz / Gravel habitats — secure regional representation of
succulent communities

11
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Results of Offset Process

m Environmental License Issued:
m conditional on biodiversity offset (areas identified)
m subject to an offset agreement

m Biodiversity offset agreement (mining company and Provincial
regulatory authority:

m Specified land units to be acquired in phased approach
m Specified costs, vehicles purchased, office set up; fencing
m [UCN to audit the offset implementation process - 5 years

m Agreement holds for 10 years post application for closure
certificate.

12
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Limitations / Uncertainties

Uncertainties - Offset Approach:

m Impact of dust on succulent vegetation (precautionary)

m Impact of pit dewatering on water drawdown and vegetation
Challenges — Offset Outcome:

m Guaranteeing the offset in perpetuity
m Future mining rights in offset area
m Legal jurisdiction
m Duration of responsibility (post closure)
m Financial provisions for offset

m Phased approach to offset implementation

13
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Conclusions

m Integration of EIA and offset process - increased pressure to
apply mitigation hierarchy & reduce residual impact

Critical success features:

m Available fine-scale vegetation maps & maps of national
conservation priorities

m Specialist knowledge — botanical & offset experts

m Enforceable offset requirement in environmental license,
including need for independent auditing

14
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Disclaimer

© Copyright Environmental Resources Management Ltd, April 2015

The information in this presentation, which does not purport to be comprehensive, has been provided by ERM and has not been
independently verified. While this information has been prepared in good faith, no representation or warranty, express or implied, is
or will be made and no responsibility or liability is or will be accepted by ERM as to or in relation to the accuracy or completeness of
this presentation pack or any other written or oral information made available as part of the presentation and any such liability is
expressly disclaimed. Further, whilst ERM may subsequently update the information made available in this presentation, we
expressly disclaim any obligation to do so.

Where the presentation contains estimates and indications of likely future developments and other forward-looking statements that
are subject to risk factors associated with, among other things, the economic and business circumstances occurring from time to time
in the countries, sectors and business segments in which the Group operates. These and other factors could adversely affect the
Group’s results, strategy and prospects. Forward-looking statements involve risks, uncertainties and assumptions. They relate to
events and/or depend on circumstances in the future which could cause actual results and outcomes to differ materially from those
currently anticipated. Due to the hypothetical and future nature of forward-looking statements ERM cannot warrant or guarantee the
accuracy of such statements. The statements and presentation should only be used as an indicative flagging of potential future
issues. ERM assumes no obligation to update any forward-looking statements, whether as a result of new information, future events
or otherwise.

© Copyright 2015 by ERM Worldwide
Limited and/or its affiliates ('ERM’). All
Rights Reserved. No part of this work
may be reproduced or transmitted in
any form or by any means, without
prior written permission of ERM.
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