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1. I am a Partner at Shepstone and Wylie Attorneys, practising at 24 Richefond

Circle, Ridgeside Office Park, Umhlanga Rocks.
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2. I act on behalf of the Rights Holders, Mineral Sands Resources (Pty) Ltd (“MSR’)

and Tormin Mineral Sands (Pty) Ltd (“the Rights Holders”).

3. The facts contained within this affidavit are, to the best of my belief, true and

correct, and fall within my personal knowledge, save where otherwise indicated.

In preparing this affidavit, I have been assisted by Adam Bick, Fletcher Hancock

and Martin Knauth, who are employed by the Rights Holders as well as

Christopher Dalgliesh and Sue Reuther from SRK Consulting (Pty) Ltd (“SRK’).

SCOPE OF THIS SUPPLEMENTARY ANSWERING AFFIDAVIT

4. On 21 September 2020, the Applicant (“CER’) purported to lodge an appeal in

terms of section 96(1) of the MPRDA against the decision by the Minister of

Mineral Resources and Energy (“Minister”) to grant a section 102 consent in

terms of the Mineral and Petroleum Resources Development Act 28 of 2002

(“MPRDA”).

5. The appeal was defective inasmuch as CER failed to comply with the

requirements of Regulation 74 of the MPRDA Regulations (“Regulations’,1

which regulates “Appeals against Administrative decisions” in terms of section

96 of the MPRDA.

6. The Rights Holders pointed out the deficiencies in CER’s appeal, and, on 30

October 2020, CER filed a further Notice of Appeal and accompanying Affidavit

(“the Amended Appear). The Rights Holders filed an Answering Affidavit to the

Amended Appeal on 30 October 2020, and CER Replied thereto on 11

December 2020.

7. Following delivery of the Minister’s Record of Decision (“section 102 MPRDA

Record’) on 21 and 25 January 2021, CER has now sought to file a further

1 GN527, GG26275 of 24 April 2004 as amended.
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iteration of its appeal, which it has styled the “Amplified and Amended Notice of

Appeal’. This Amplified and Amended Notice of Appeal and accompanying

affidavit was filed on 16 March 2021, almost two months after the record of

decision was received.

8. There is no explanation for this delay. Regulation 74 requires an appellant to file

its notice of appeal “within 30 days of the date of the appellant becoming aware

of the decision in respect of which the appeal is lodged”. The Amplified and

Amended Notice of Appeal was filed significantly more than 30 days after the

record was lodged, and some 6 months after CER on its own version became

aware of the impugned decision. On this basis alone, the Amplified and Amended

Notice of Appeal is not properly before the Minister, and falls to be dismissed.

9. Notwithstanding the delay in filing the Amplified and Amended Notice of Appeal,

the Notice itself and the accompanying Affidavit are largely repetitive of the

submissions that CER had made in its previous Amended Appeal. To the extent

necessary, I deal with them in this Supplementary Answering Affidavit.

10. I respectfully request that this Supplementary Answering Affidavit is read

together with the Rights Holders’ original Answering Affidavit. I stand by

everything that I have stated in my original Answering Affidavit, and amplify those

submissions as follows.

11. I do not intend to deal ad seriatim with each paragraph of the Amplified and

Amended Notice of Appeal, but rather to do so thematically. Any allegation not

specifically dealt with is denied to the extent that it is not consistent with what I

have set out in this document and in the Rights Holders’ original Answering

Affidavit.
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Ad para 12 to 45— background

12. Paragraphs 12 to 45 of the Amplified and Amended Appeal set out the

background to the application. To the extent that these paragraphs are

consistent with the documents in the record and with that which is set out by the

Rights Holders in the section 102 application and the original Answering Affidavit,

these averments are not disputed. To the extent that CER attempts to draw any

negative inferences about the Rights Holders motives in applying for the section

102 application, or to infer that the decision was not properly taken, these

allegations are baseless and are denied.

AD PARAS 46 to 57: First ground of appeal — allegation that the section 102(1)

consent is unlawful

13. This ground of appeal is a repeat of the first ground which is set out in CER’s

original Appeal at paragraphs 66-74 under the heading ‘First Ground of Appeal,

The section 102 Amendment Application was Unlawfuf’.

14. Essentially, CER contends (in both documents) that the Rights Holders should

rather have applied for a new mining right in terms of the MPRDA because “it is

not the purpose or within the scope of section 102 of the MPRDA to enable a

mining company to mine large new areas that were not part of its original mining

right appllcation.”2 This same submission was explicitly raised by CER in its

objection to the section 102 application of 1 June 2017, considered, and properly

rejected by the Minister.

15. Section 102(1) of the MPRDA provides:

“a reconnaissance permission, prospecting right, mining right, mining permit,

retention permit, technical corporation permit (sic), reconnaissance permit,

2 Originally stated in the Appeal at para 69; repeated at Amplified and Amended Appeal para 49.
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exploration right, production right may not be amended or varied (including by

extension of the area covered by it or by the additional (sic) of minerals or a

shares or seams, mineralised bodies or strata, which are not at the time the

subject thereof) without the wriffen consent of the Minister.”

16. Section 102 expressly permits the Minister to grant written consent to amend or

vary an existing mining right, including by “extension of the area covered by if’

and the expansion of the right to include minerals “which are not at the time the

subject thereof’.

17. In granting the section 102 application, the Minister held (correctly it is submitted)

that section 102 permits the Rights Holders to apply for a section 102 extension

and that it is “within their constitutional rights to do so”.3

18. The Minister furthermore recorded that, when applying for the section 102

extension, the Rights Holders were required to submit and meet with the

requirements of a mining right in terms of the MPRDA, including by submitting

an amended Mining Works Programme; Social and Labour plan and to provide

financial assurance that all aspects of the Plan will be implemented.4 The Rights

Holders duly did this.

19. Once a section 102 application is received, the Minister “has an obligation to

review and decide on each application lodged’, and “each application is

administered on its merits”.5

20. The Rights Holders section 102 application was duly considered on its merits by

the Minister in accordance with the requirements of that section, and was

Section 102 decision, para 3.
Section 102 decision, para 3.
Section 102 decision, pars 4.
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granted. There was nothing unlawful about either the application itself or the

granting thereof, both of which were compliant with the legislated requirements.

21. Finally, on this point, the Minister recorded in the section 102 approval that the

expansion in mining scope triggered the requirement for a new environmental

authorisation under NEMA because — “all mining environmental aspect(s) are

solely administered in terms of the NEMA following from the amendments to the

legislation in 2014.

22. Although it is not directly related to CER’s complaint with respect to section 102

of the MPRDA, CER devotes a considerable portion of this ground of appeal to

criticising the fact that the Rights Holders applied for a new EIA in support of their

project, rather than amending their existing EIA. Thus, in paragraphs 48 and 54

the CER deals with the fact that the Rights Holders were granted a “new EIA”.

CER argues that, had this in fact only been a project where only an amendment

application was necessary, then the Rights Holders would have rather sought an

application to amend its existing EA instead of applying for a new one. CER

seeks to infer from the application for a new EIA that in fact a new mining right

was necessary.

23. There is no merit to this complaint, which confuses the two processes. Chapter

5 of the EIA Regulations (GNRGS2) under NEMA regulates the amendment of

environmental authorisations (“EA”). It makes it clear that the competent

authority “has jurisdiction in all matters pertaining to the amendment of that EA”

(Regulation 27(1 )). As such where the authority decides to amend an EA, it can

elect either to amend the existing EA or to issue a new EA (Regulation 27(2)). It

also has the option of replacing an “existing valid” EA with a new EA (Regulation

27(2)(b)). The point being that even if the Rights Holders made an application to

amend their existing EA, it was entirely within the discretion and competence of

the authority to issue a new EA should it wish to.
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24. There is, with respect, nothing nefarious about the approach which was adopted

by the Rights Holders, which is consistent with the law.

25. When applying for the EA to extend the mine in 2017, SRK prepared the requisite

Scoping Report. In Table 2 of the Scoping Report they set out the listed activities

being applied for.6 They are divided under four headings, namely:

25.1. “beach mining”,

25.2. “widening of beach access roads”,

25.3. “inland mining”, and

25.4. “infrastructure expansion area”.

26. The “mining activity” listed as Activity 17(outlined below) under Listing Notice 2

does not (unlike certain other listed activities) have a concomitant “expansion

activity” under any of the listing notices. In other words any new mining activity

or even expanded mining activity which requires a mining right underthe MPRDA

will fall under Activity 17 Listing Notice 2, and require a new EIA.

27. Activity 17 states “Any activity including operation of that activity which requires

a mining right’ under the MPRDA needs an EA. The wording does not

distinguish between a new mining right and an amendment of an existing mining

right. It simply provides that any activity which requires a mining right triggers

Activity 17. Therefore, whether or not the Rights Holders applied for a new mining

right or an amendment to its existing one, Activity 17 would have been triggered

and an EA for that activity, rather than an amendment to an existing EA, would

be required.

28. At the outset, it is noteworthy that the complaint is somewhat ironic: On the one

hand CER criticises the Rights Holders in applying for a section 102 amendment

when they should have applied for a new mining right, but on the other hand CER

6 Record of Decision, p. 228; see paragraph 2(d)(i) on pages 6 and 7 of the SRK scoping report).
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criticises the Rights Holders in applying for a “new EIA”, whilst asserting that they

should have applied for an EA amendment.

29. The reference by CER (for a second time) to the un-promulgated MPRDA

Amendment Act is unavailing.7 As CER itself notes, the amended section 102(2)

was never brought into operation (despite the passage of over 10 years since its

assent). It is accordingly irrelevant. Moreover, the proposed amendment has

been overtaken by further amendments contemplated in Bill 15-2013, which has

itself been referred back to Parliament.8 In assessing the section 102 application,

the Minister was required to apply the law as it stands9 — which is what the

approval did.

30. In conclusion, there is no merit in this ground of appeal.

AD PARAS 58 to 77: Second ground of appeal — alleged lack of transparency

31. CER’s second ground of appeal in both its original Appeal and its Amplified and

Amended Appeal is an alleged “lack of transparency’ in the section 102 process.

Properly constructed, CER’s criticism is directed at section 102 of the MPRDA

rather than any failure by the Rights Holders or the Minister to comply with the

requirements of section 102 as it exists on the statute books. This criticism is

unavailing.

32. CER submitted previously that the Rights Holders and the Minister were required

to follow “two streams of consultation”: namely consultation in respect of the

section 102 amendment and consultation in respect of the EA.1° I have dealt

Amplified and Amended Appeal, para 50-55.
8 Amplified and Amended Appeal, para 53.

See most recently Assetline South Africa (Pty) Ltd v Manhattan Delux Properties (Pty) Ltd and
Others (22939/20) [2020] ZAGPJHC 188 (18 August 2020) at pars 50.
10App
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with this complaint in my original Answering Affidavit, and I do not repeat those

submissions here save to state that there is no merit in the allegations in law.

33. In the Amplified and Amended Appeal, the allegations of a lack of transparency

are restated, and the language more hyperbolic. Thus, for example, at paragraph

64, CER asserts that the Rights Holders’ application in terms of section 102 of

the MPRDA was “shrouded in secrecy”.

34. This statement is contradicted by the CER’s own version in at least two places

in the Amplified and Amended Appeal:

34.1. Firstly in paragraph 61, CER makes it clear that the MPRDA provides for two

streams of consultation, one under section 10 with respect to the mining right

(which does not have application to MSR in this instance) and the other for the

EA under section 22 (which again did not have application in this instance).

Despite none of these provisions applying, the CER clearly concedes that there

will be public consultation separately for the mining right, (when required) and

for the EA application.

34.2. Secondly in paragraph 65, CER concedes that it did become aware of the

section 102 application the moment it received details of the EA application via

SRK. It would have been obvious, for example, from the heading of SRK’s

scoping report, Extension Of Tormin Mine, West Coast, South Africa, and

from the heading on the main page (page 1), namely: Scoping Report ForListed

Activities Associated With The Extension Of Tormin Mine, West Coast South

Africa, Section 102 Application. The subheading under this main heading

then goes on to state: Submitted for environmental authorisation in terms of the

National Environmental ManagementAct, 1998 and the National Environmental

Management Waste Act, 2008 in respect of listed activities that have been

triggered by applications in terms of the Mineral and Petroleum

Resources Development Act, 2002 (MPRDA) (as amended)”. CER
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therefore knew, from a very early stage, that there was a parallel section 102

MPRDA application.

35. Paragraph 66 of the Amplified and Amended Appeal also confirms this. In this

paragraph, CER records that, as early as 1 June 2017 and 13 July 2017, it

addressed correspondence to DMRE “reiterating its objection to the

unlawfulness of MSR’s proposed expansion plans through an application for

amendment of its mining right in terms of section 102”. The DMRE’s response

of 21 July 2017 explains fully the process adopted. CER did not challenge the

process followed at this juncture.

36. Paragraph 71 of the Amplified and Amended Appeal (where CER asserts again

that there are two compulsory streams of public participation) is misleading and

not a correct statement of the law. Indeed, paragraphs 59 and 60 of the Amplified

and Amended Appeal make it clear that these ‘two streams of consultation” only

apply where a mining right is submitted in terms of section 22 of the MPRDA

(when read with section 10) and when an application for an EA is made. Section

102 of the MPRDA does not fall under either sections 10 or 22 of the MPRDA.

Neither of these occurred in the present instance.

37. The reference to the Promotion of Administrative Justice Act 3 of 2000 (“PAJA”)

(paragraph 72 and following) is inapposite at this juncture. PAJA does not

prescribe a formula which is required to be followed in relation to every decision.

On the contrary, it embodies an “ever-flexible duty to act fafrly”.11 The drafters

of the MPRDA have determined the process to be followed under the MPRDA in

relation to the different decisions at stake, and CER has not challenged this

process. Instead, CER seeks retrospectively to impose a different process — one

which is appropriate in a different (new) application — onto the current

(amendment) decision.

See Logbro Properties CCv Bedderson NO and Others 2003 (2) SA 460 (SCA) pare [5) at B
46SF 466C, y
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38. In the premises, the argument that the process was not transparent falls to be

rejected.

39. Moreover, CER has, through this internal appeal, which is a wide appeal:

39.1 obtained access to the full record of decision;

39.2. had no fewer than three opportunities to formulate its objections to the

decisions;

39.3. replied to the Rights Holders submissions;

39.4. made its own submissions as to the correctness of the decision and the merits

of the application supported by the evidence which it wishes the Minister to

take into account; and

39.5. has had a meaningful opportunity to present its case before the decision-

maker.

40. Thus, even to the extent that there were procedural irregularities in the original

decision-making (which is denied for all the reasons set out above and in my

original Answering Affidavit), these deficiencies have been addressed and cured

through this expansive and wide appeal process. There is no question or

allegation that the appeal process has not been fair. As the Supreme Court of

Appeal explained in an analogous situation in MEC for Environmental Affairs

v Scenematic 14:12

“[35] To return to the present case, once it is accepted that the Minister properly

applied his mind to the respondent’s appeal and that the process was both lawful

and procedurally fair, I can think of no reason why any shortcoming in relation

to the delegation issue (which in my view was not established) should not have

been cured by the appeaL There can be no question of the former tainting the

latter. The respondent was one of a large number of applicants for a limited

resource. Had it been clear that the DDG had personally examined the

12 Minister of Environmental Affairs and Tourism and Another v Scenematic Fourteen (Pty) Ltd
(85/2004) [2005] ZASCA 11; [2005] 2 All SA 239 (SCA) (22 March 2005) at para 35.
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respondent’s application the latter would have had no cause for complaint. In

the event the application, as supplemented by the respondent on appeal, was

considered by the Minister who was the actual repository of the power conferred

in terms of s 18(1) of the Act. It follows that the decision to reject the

respondent’s appeal would have rendered irrelevant any complaint the

respondent might have had with regard to the delegation issue.”

41. For all these reasons, the argument that the decision was procedurally unfair or

not transparent’ falls to be rejected.

AD PARAS 78 to 80: Third ground of appeal — alleged failure to apply the

section 23(lfld) factors in the MPRDA.

42. The third ground of appeal relates to section 23 of the MPRDA and the factors

set out therein. I have already dealt with this argument in my original Answering

Affidavit filed on behalf of the Rights Holders and do not repeat those

submissions here.

43. In relation to the latest version of this complaint formulated in paragraph 79 of

the Amplified and Amended appeal, I wish to add the following:

43.1. The Rights Holders have argued previously that all the environmental impacts

of the mining activity are considered in the EIA and fulfil the requirement of

section 23(1)(d) of the MPRDA to test whether the mining will not result in

unacceptable pollution, ecological degradation or damage to the environment.

ii
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43.2. The record of decision filed in these proceedings confirms this submission to

be correct. The “Important Notice” heading in Section 2 of the SRK scoping

report13 states:

“In terms of the Minerals and Petroleum Resources Development Act (Act 28

of 2002 as amended), the Minister must grant a prospecting or mining right if

among others the mining ‘will not result in unacceptable pollution, ecological

degradation or damage to the environment’.

Unless an environmental authorisation can be granted following the

evaluation of an environmental impact assessment and an

environmental management programme report in terms of the National

Environmental Management Act (Act 107 of 1998) (NEMA), it cannot be

concluded that the said activities will not result in unacceptable

pollution, ecological degradation or damage to the environment”.

44. CER ignores this aspect of the SRK Report entirely.

45. Secondly the statement in paragraph 79 of the Amplified and Amended Appeal

that the regional manager acting as the authority under NEMA only applies the

facts set out under section 240 of NEMA, and that none of these criteria refers

to “unacceptable pollution, degradation or damage to the environmenf’, is

misleading and incorrect:

45.1. The authority is obliged to take into account the national environmental

management principles set out in section 2 of NEMA. They serve as guidelines

by reference to which any organ of State must exercise any function when

taking any decision in terms of NEMA (section 2(1)(c)). These principles

include, inter alia:

13 Record of Decision, p. 224
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45.1.1. that pollution and degradation of the environment are avoided, or, where

they cannot be altogether avoided, are minimised and remedied (section

2(4)(a)(ii));

45.1.2. that negative impacts on the environment and on people’s environmental

rights be anticipated and prevented, and where they cannot be altogether

prevented, are minimised and remedied (section 2(4)(a)(vUi);

45.1.3. that sensitive, vulnerable, highly dynamic or stressed ecosystems, such as

coastal shores, estuaries, wetlands and similar systems require specific

attention in management and planning procedures, especially where they

are subject to significant human resource usage and development pressure

(section 2(4)(r)).

46. All of the above would have been taken into account by the DMRE when deciding

whether to grant the EA.

47. The EIA provisions are set out in Chapter 5 of NEMA. Section 23 of NEMA

describes the general objectives of integrated environmental management,

which include:

“Identifying, predicting and evaluating the actual and potential impact on the

environment, socio-economic conditions and cultural heritage, the risks and

consequences and alternatives and options for mitigation of activities, with a view

to minimisthg negative impacts, maximising benefits and promoting compliance

with the principles of environmental management set out in Section 2 (Section

23(3)(b)).

Ensuring that the effects of activities on the environment receive adequate

consideration before actions are taken in connection with them (Section

23(2)(c)).”

Li!
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48. Section 24(4) of NEMA then prescribes the procedural minima for undertaking

an EtA in terms of this chapter. They must inter alia investigate the potential

consequences or impacts of the alternatives to the activity on the environment

and assess the significance of those potential consequences or impacts, and

must include the option of not implementing the activity (section 24(4)(b)(i)).

49. The EIA process is described in the EIA Regulations (GNR982). The objectives

of the EIA process (Appendix 3) include:

“Determining the nature, significance, consequence, extent, duration and

probability of impacts occurring, and establishing the degree to which these

impacts can be reversed, avoided, managed or mitigation or whether they will

cause irreplaceable loss of resources (Clause 2(d), Appendix 3).”

“Identifying, assessing and ranking the impacts the activity will impose on the

development footprint (Clause 2(f), Appendix 3).”

“Identifying suitable measures to avoid, manage or mitigate identified impacts

(Clause 2(g), Appendix 3).”

50. These EIA criteria and the regulatory framework make it clear that the objective

and prescribed methodology will most certainly involve an assessment as to

whether pollution, degradation or damage which may result from the project, will

be unacceptable. For CER to assert that they have not been taken into account

is simply false.

51. CER’s statement at paragraph 79 of its Amplified and Amended Appeal that “the

jurisdictional facts set out in Section 240 of the Act’, do not refer to

“unacceptable” pollution, degradation or damage to the environment is simply

not correct. Section 240 does refer to “pollution, environmental impacts or

environmental degradation likely to be caused if the application is approved or

refused’. When Section 240 is viewed in the context of the framework I have

p
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described above, it is obvious that the entire purpose of an EIA is to reach a

decision as to whether the environmental impacts associated with the proposed

project are acceptable or unacceptable. It is clear that if an EIA determines that

impacts are unacceptable, the application should be refused. On this basis it

aligns entirely with section 23 of the MPRDA, such that if an applicant satisfises

the one, it satisfies the other.

52. For all of these reasons, there is no merit to this ground of appeal.

AD PARAS 81 to 93: Fourth ground of appeal - Alleged failure to consider

expansion plans

53. CER asserts as its next ground of appeal that the decision-maker ought to have

looked beyond the application which was before him and to take into account the

Rights Holder’s ‘expansion strategj’. CER refers to this as a requirement of the

“cumulative impact assessment’. With respect, this is not correct.

54. The Minister was not asked to authorise the entire strategy in the section 102

application. The only application before the Minister was the decision which is

the subject of this appeal. Should a further expansion be requested by the Rights

Holders in due course, this application too will be considered on its merits.

55. Moreover, the “expansion plans” to which CER refers are simply that: plans.

They are not cast in stone, and they may change. In this regard, the particular

areas a mining company will exploit are affected by a multitude of factors

including grade, location, accessibility, throughput, waste profiles and weather to

ensure the production of the appropriate material mix, at the correct cost in a

process that is viable and sustainable. For that reason mining entities cannot be

certain if and when they will mine a particular block, and so only apply on a

piecemeal basis for a block they can determine to be viable at that point in time

and based on the analysis of exploration results.

I
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56. That said, it is simply not correct to assert that the cumulative impact of the

project in relation to the broader mining in the area have never been considered.

I refer in this regard to section 3.1 of Appendix 10 to the EIA submission by SRK

which is headed “Impact Assessment” and deals specifically with the cumulative

assessment, a copy of which is annexed marked “ISI”. The Report assessed

twelve discrete cumulative impacts and concluded that they are determined to

be of low or medium significance. Nine are low, three are medium.

57. The finding of low significance is unsurprising given the small scale of the Rights

Holders’ operations, both before and after the expansion, relative to the very

significant mining which is already authorised and occurring in the immediate

vicinity. In this regard:

57.1. The total area before the section 102 amendment was granted which the

Rights Holders were authorised to mine was 11 9.9ha;

57.2. The amendment granted an additional 11 8.7ha mining area which is made up

as follows:

57.2.1. Ten beaches adjacent to Remainder of Graauw Duinen 152, and Portions

of the Farm Klipvley Karoo 153, along a stretch of coastline north of the

Tormin Mine comprising of 43.7 ha mining and 6 ha for haul road widening;

57.2.2. Inland “strand line” mining area on the Farm Geelwal Karoo 262, inland of

the existing processing plant comprising of 75 ha for mining; and

57.2.3. An infrastructure/plant expansion area of 64 ha adjacent the existing

processing plant to accommodate additional processing plants, stockpile

areas, industrial yards, parking and laydown areas.

1
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57.3. The area in which the Tormin Mine is located is in close proximity to other

mines including the mine operated by Tronox Mineral Sands (Pty) Ltd which

holds rights covering 19 144ha, of which 12 715ha have been authorised for

prospecting or mining according to their mining rights WC3O/5/1/2/2/113,

WC3O/5/1/2/21114 issued on 18 August 2008 and WC30/5/112/2/100400

issued on 22 February 2016. The Tronox mine is accordingly orders of

magnitude larger than the Tormin mine.

57.4. The area where the Tormin Mine is situated is therefore an active mining area.

58. In the premises, there is simply no basis to submit that the cumulative effects of

the authorisation were not considered.

Ad para 94 to 97: Catch-all ground - alleged failure to take into account all

relevant circumstances

59. CER submits, under its final ground of appeal a general and “overall failure to

take into account relevant circumstances”. This is a catch-all ground, and a

reiteration of the “silo” of “salami slicing” argument which I addressed in my

original Answering Affidavit. I do not intend to repeat these submissions here,

save to record that both the section 102 application and the section 102 decision-

making process were consistent with the legislative and regulatory framework,

and that the decisions are procedurally and substantively fair.

CONCLUSION

60. In sum, then, despite filing a further 40 pages of “Amplified and Amended Notice

of Appeal and Affidavit’, CER has largely repeated its previous submissions

relating to the section 102 decision-making process. For all of the reasons set

out in my original Answering Affidavit, and amplified above, I submit that the

appeal has no merit and falls to be dismissed.

H
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DEPNT

THUS SIGNED AND SWORN TO at on this day of A ru

2021 the deponent having acknowledged that he knows and understands the contents

of this affidavit, that he has no objection to taking the prescribed oath, that the oath

which the deponent has taken in respect thereof is binding on his conscience, and that

the contents of this affidavit are both true and correct.

COMMISSIrE\OF OATHS

SAMANTHA SOOBRAYALU
STRAUSS DALY INCORPORATED
911, FLOOR STRAUSS DALY PLACE
41 RICHEFOND CIRCLE
RIDGESIDE OFFICE PARK UMHLANGA 4COMMISSiONER OF OATHS

320

REPRESENTATIVE OF STRAUSS DALYREF 91111112 DATE 02!fl”2flfl9
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I Introduction
Mineral Sands Resources (Pty) Ltd (MSR) intends to extend mining operations into the

following areas (the ‘project”):

• Ten beaches adjacent to Remainder of Graauw Duinen 152 and Portions of Farm Klipvley

Karoo Kop 153, along a stretch of coastline north of Tormin Mine comprising 43,7 ha

mining and —6 ha road widening;

• Inland strand line” mining area on the Farm Geelwal Karoo 262, inland of the existing

processing plant comprising 75 ha mining; and

• An infrastructure / plant expansion area of 64 ha adjacent to the existing processing plant

to accommodate additional processing plants, stockpile areas, industrial yards, parking

and laydown areas.

This appendix presents the detailed impact assessment that forms part of and is reported in

the Environmental Impact Assessment (EIA) and Environmental Management Programme

(EMPr) Report compiled for the project. It must be read in conjunction with the EIA and EMPr

Report, and any other appendices compiled for this project.

1.1 Environmental Impacts Identified

Based on the professional experience of the EtA team, legal requirements, the nature of the

proposed activity, the nature of the receiving environment and issues raised in the stakeholder

engagement process, the following key environmental issues — potential negative impacts and

potential benefits — were identified:

• Soil and land capability — disturbance to the soil profiles and loss of land use and land

capability;

• Air quality — increased nuisance and impaired human health caused by gaseous

pollutants, inhalable particulates and dust fallout;

• Noise — potential increased noise and vibration levels due to project activities:

• Groundwater — potential contamination of groundwater resources;

• Marine ecology — potential alteration of the marine ecology of the coast and coastal waters

from beach mining activities;

• Freshwater ecology — potential disturbance to watercourses and related freshwater

ecology;

• Terrestrial ecology — potential loss of vegetation and protected plant species, the loss and

fragmentation of habitats and the potential loss of or disturbance to fauna;

• Socio-economic — potential socio-economic benefits to the wider community in the form

of job creation and increased investment and growth, and adverse impacts in the form of

reduced access to the coast and possible decline in toursim;

• Heritage — potential loss of heritage resources (archaeological and palaeontological):

• Visual — potential alteration of the sense of place, and visual intrusion;

• Traffic — impact of project related traffic on existing road users and surrounding residents,

and potential impact on road surface integrity; and

• Geotechnical — potential impact on cliff stability adjacent to Farm Geelwal Karoo 262 and

potential impact on the back-beach interface of the target beaches.
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1.2 Impact Rating Methodology
The assessment of impacts was based on specialists’ expertise, SRK’s professional judgement,

field observations and desktop analysis.

The significance of potential impacts that may result from the proposed project was determined

to assist decision-makers (typically a designated competent authority or state agency, but in

some instances, the applicant).

The significance of an impact is defined as a combination of the consequence of the impact

occurring and the probability that the impact will occur.

The criteria used to determine impact consequence are presented in the table below.

Table 1-1: Criteria used to determine the Consequence of the Impact

Rating Definition of Rating Score

A. Extent— the area over which the impact will be experienced

Local Confined to project or study area or part thereof (e.g. the mining area and 1
immediate surroundings)

Regional The region, e.g. District Municipality or Quaternary catchment 2

(Inter) Nationally or beyond 3
national

B. Intensity— the magnitude of the impact in relation to the sensitivity of the receiving environment,
taking into account the degree to which the impact may cause irreplaceable loss of resources

Low Site-specific and wider natural and/or social functions and processes are 1
negligibly altered

Medium Site-specific and wider natural and/or social functions and processes 2
continue albeit in a modified way

High Site-specific and wider natural and/or social functions or processes are 3
severely altered

C. Duration— the timeframe over which the impact will be experienced and its reversibility

Short-term Up to 2 years 1

Medium-term 2 to 15 years 2

Long-term More than 15 years 3

The combined score of these three criteria corresponds to a Consequence Rating, as follows:

Table 1-2: Method used to determine the Consequence Score

Combined Score (A+B+C) 3 — 4 5 6 7 8 — 9

Consequence Rating Very low Low Medium High Very high

Once the consequence was derived, the probability of the impact occurring

using the probability classifications presented in the table below.

Table 1-3: Probability Classification

was considered,

Probability— the likelihood of the impact occurring

Improbable < 40% chance of occurring

Possible 40% - 70% chance of occurring

Probable > 70% - 90% chance of occurring

Definite > 90% chance of occurring
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The overall significance of impacts was determined by considering consequence and

probability using the rating system prescribed in the table below.

Table 14: Impact significance ratings

________ ___________

Probability

_______ ___________

Very Low INSIGNIFICANT__[ INSIGNIFICANT I VERY LOW I VERY LOW

C,

High MEDIUM MEDIUM HIGH HIGH

Very High t’Ia;Vdl[tyPàiU[t1fl

Finally, the impacts were also considered in terms of their status (positive or negative impact)

and the confidence in the ascribed impact significance rating. The prescribed system for

considering impacts status and confidence (in assessment) is laid out in the table below.

Table 1-5: Impact status and confidence classification

Status of impact

Indication whether the impact is adverse + ye (positive — a benefit)

(negative) or beneficial (positive). — ye (negative — a ‘cost’)

Confidence of assessment

The degree of confidence in predictions based Low

on available information, SRK’s judgment Medium
and/or specialist knowledge. High

Authorities should consider the impact significance rating in their decision-making process

based on the implications of ratings ascribed below:

• INSIGNIFICANT: the potential impact is negligible and will not have an influence on the

decision regarding the proposed activity/development.

• VERY LOW: the potential impact is very small and should not have any meaningful

influence on the decision regarding the proposed activity/development.

• LOW: the potential impact may not have any meaningful influence on the decision regarding

the proposed activity/development.

• MEDIUM: the potential impact should influence the decision regarding the proposed

activity/development.

• HIGH: the potential impact will affect the decision regarding the proposed

activity/development.

• VERY HIGH: The proposed activity should only be approved under special circumstances.

Practicable mitigation and optimisation measures are recommended and impacts were rated in

the prescribed way both without and with the assumed effective implementation of essential

mitigation and optimisation measures. Mitigation and optimisation measures are either:

• Essential: best practice measures which must be implemented and are non-negotiable; and

• Best Practice: recommended to comply with best practice, with adoption dependent on the

proponent’s risk profile and commiftnent to adhere to best practice, and which must be

shown to have been considered and sound reasons provided by the applicant if not

implemented.

‘I’
tfo.r*er2018

C
a Low

Medium

VERY LOW j VERY LOW LOW LOW

LOW LOW MEDIUM MEDIUM

Improbable Possible Probable Definite
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1.3 Integration of Studies into the EIA Report and Review
The completed specialist studies and their findings have been integrated into the EIA and EMPr

Report. The key findings of each specialist were evaluated in relation to each other to provide

an overall and integrated assessment of the project impacts.

SRK has considered the suite of potential impacts in a holistic manner and in certain instances,

based on independent professional judgment and this integrated approach, may have altered

impact significance ratings provided by the specialist. Where this has been done, it is indicated

in the relevant section of the report.

Specialists have made recommendations for the management of impacts, and the EIA team

has assessed these recommendations. For the sake of brevity, only key (i.e. non-standard

essential) mitigation measures are presented in impact rating tables (later in this section), with

a collective summary of all recommended mitigation measures presented at the end of each

discipline.

2 Impact Assessment

2.1 Potential Soil and Land capability Impacts

2.1.1 Introduction, Terms of Reference and Methodology

This assessment is based on the Soil and Land Capability Impact Assessment undertaken by

TerraAfrica Consult (see Appendix I IA).

The ToR for the study were to:

• Undertake a desktop study to establish broad baseline soil conditions and areas of

environmental sensitivity;

• Conduct a site survey focusing on sensitive areas and those areas considered to have

high land capability;

• Describe soils using the S.A. Soil Classification Taxonomic System (Soil Classification

Working Group, 1991);

• Analyse a maximum of 16 soil samples for pH, electrical conductivity, cations, phosphorus,

organic carbon and texture classes;

• Group soil units into the different land capability classes as stipulated by the South African

Chamber of Mines;

• Determine the impact of the proposed project on baseline land capability; and

• Propose mitigation measures to reduce the loss of land capability and compile a land

capability management plan.

The study is based on a review of the following data and literature:

• Land type data from the Institute for Soil Climate and Water of the Agricultural Research

Council;

• Broad geological, soil depth and soil description classes from the Department of

Environmental Affairs forming part of the Environmental Potential Atlas (ENPAT) of South

Africa;

• Aerial photography of the area to determine areas of existing impact, land uses within the

project area and surrounding area, wetland areas and preferential flow paths; and r
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Academic papers and dissertations on the soil and ecological properties of the wider

Namakwaland region.

The specialist undertook a systematic soil survey of the study area in January 2017. Soil profiles

were examined to a depth of 1.5 m using a hand-held soil auger and five soil samples were

collected and sent to a laboratory for analysis. The analysis was undertaken to determine the

baseline soil fertility, electrical conductivity, pH and texture classes (relative fractions of sand,

silt and clay), and the levels of phosphorus, exchangeable cations (calcium, magnesium,

potassium, sodium) and organic carbon in the soil.

2.12 Assessment of Impacts: Construction Phase

Five potential direct construction phase impacts on the soil and land capability of the area were

identified:

• LC1: Soil compaction caused by construction traffic;

• LC2: Loss of fertile topsoil;

• LC3: Soil chemical pollution from construction activities;

• LC4: Loss of land capability; and

• LCS: Loss of soil ecosystem services.

2.1.2.1 Potential Impact LCI: Soil Compaction caused by Construction Traffic

Repetitive movement of construction vehicles and machinery over exposed surfaces will

Compact the soil of the Construction project footprint areas (i.e. the beach access roads,

infrastructure / plant expansion area and powerline) disturbing soil structure. Physical

disturbance may increase the risk of erosion (by wind and stormwater) and may damage soil

structure, reduce water infiltration rates and water retention capacity.

Soil compaction will be a long-term impact, but will be restricted to the proposed construction

footprint areas.

The impact is assessed to be of medium significance with and without the implementation of

mitigation (Table 2-1).

Table 2-1: Significance of soil compaction caused by construction traffic

Extent Intensity Duration Consequence Probability Significance Status Confidence

Long-
Without Local Medium Medium

mitigation
term Definite MEDIUM -ye , High

1 2 3 6

Essential mitigation measures:

• Restrict construction activities to the project footprint areas.

• Restrict vehicle movements to haul roads and construction areas and prohibit vehicle parking or storage of

construction materials outside these areas.

. Long-
With Local Medium Medium

mitigation
term Probable MEDIUM -ye High

1 2 3 6

2.1.2.2 Potential Impact LC2: Loss of Fertile Topsoil

Vegetation clearance and topsoil stripping negatively affects the nutrient cycle of the topsoil

horizon thereby reducing soil fertility. Disruption of the soil nutrient cycle is considered

reversible when the activities causing the impact occur over the short-term (less than six

II
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months). However, the roads and construction areas will be used in the operational phase and

the disrupted soils will not have time to recover.

The impact is assessed to be of medium significance and with the implementation of mitigation

is reduced to low (Table 2-2).

Table 2-2: Significance of loss of fertile topsoil

Extent Intensity Duration Consequence Probability Significance Status Confidence

Long-
Without Local Medium Medium
mitigation

term Probable MEDIUM -ye High

1 2 3 6

Essential mitigation measures:

• Minimise vegetation clearance and the footprint of construction activities to what is essential.

Restrict construction activities to the project footprint areas.

• Strip the topsoil layer of the infrastructure I plant expansion area prior to construction and stockpile the topsoil
in a demarcated area for rehabilitation.

• Locate all topsoil stockpiles in areas where they will not have to be relocated prior to replacement for final
rehabilitation.

Long-
With Local Medium I Medium

mitigation
term Possible LOW -ye High

1 2 3 6

2.1.2.3 Potential Impact LC3: Soil Chemical Pollution from Construction Activities

Accidental hydrocarbon leaks or spills from vehicles and machinery and waste generated during

construction may contaminate the soil, thereby altering the chemical composition. Soil chemical

pollution is considered to be a moderate deterioration of the soil resource and the impact will

be limited to construction footprint areas. Soils are able to recover in the medium-term without

mitigation.

The impact is assessed to be of verylow significance and with the implementation of mitigation

is reduced to insignificant (Table 2-3).

Table 2-3: Significance of soil chemical pollution from construction activities

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Medium- Low
term Possible VERY LOW -ye High

mitigation
1 2 2 6

Essential mitigation measures:
• Use appropriately sized drip trays for all refuelling, repairs done on vehicles / machinery or when vehicles

are pariced — ensure these are strategically placed to capture any fuel / oil spills.

• Ensure hazardous materials (especially fuel) are stored in suitable hazardous material storage facilities
constructed from impermeable materials. The storage facilities must have bund containment capacity equal
to 110% of the largest container

• Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal facility

With Local Low
Short- Very Low
term Improbable INSIGNIFICANT -ye High

mitigation I

1 1i 3

2.1.2.4 Potential Impact LC4: Loss of Land Capability

The widening of the beach access roads, the construction of the infrastructure / plant expansion

area and the installation of the powerline will cause physical disturbance to the soil and

compromise land capability.

Although the loss of land capability due to construction will convert to a long-term impact in the

operational phase (soil will be covered by affected by roads and infrastructure), the affected

+m0r2018
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areas’ very low grazing capacity I wilderness land capability and the change in land use will not

cause any loss to agricultural production in the area.

The impact is assessed to be of low significance with and without the implementation of

mitigation (Table 2-4).

Table 24: Significance of loss of land capability

Extent Intensity Duration Consequence Probability Significance (Status I Confidence

Without Local Low
Long- Low

mitigation
term Definite Low -ye High

1 1 3 5

Essential mitigation measures:

• Restrict construction activities to the project footprint areas.

• Rehabilitate disturbed areas incrementally and as soon as possible, not necessarily waiting until completion
of the Construction Phase.

With Local Low Long- Low

mitigation
term Probable LOW -ye High

1 1 3 5

2.1.2.5 Potential Impact LC5: Loss of Soil Ecosystem Services

Soil is the medium in which vegetation grows and nutrients are provided to plant roots through

the soil-water solution. Several soil nutrient cycles are also maintained in the soil by micro

organisms, especially those in the rhizosphere. Once vegetation is removed from the soil

surface, these cycles are disrupted. Even though the topsoil layer containing these micro

organisms may be stripped and stockpiled in the construction phase, soil stored at the bottom

of these stockpiles may lose nutrient cycling functionality.

The impact is assessed to be of medium significance and with the implementation of mitigation

is reduced to low (Table 2-5).

Table 2-5: Significance of loss of soil ecosystem services

Extent intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Long- Medium

mitigation
term Definite MEDIUM -ye High

1 2 3 6

Essential mitigation measures:

• Use conserved topsoil as soon as possible to maintain soil nutrient cycles.

• Do not stockpile topsoil higher than 4 m to ensure that the nutrient cycles are maintained over a large surface
to volume ratio.

• Rehabilitate disturbed areas incrementally and as soon as possible, not necessarily waiting until completion
of the Construction Phase.

With Local Medium Long- Medium

mitigation
term Probable LOW -ye High

1 2 3 6

2.1.3 Assessment of Impacts: Operational Phase

Four potential direct operational phase impacts on the soil and land capability of the area were

identified:

• LC6: Soil erosion caused by operational activities;

• LC7: Soil compaction caused by hauling and stockpiles;

• LCB: Soil chemical pollution from operational activities; and

• LC9: Loss of land capability.

MASSIRELTIDALC 507226_Torrnn CiAR Asp 1O_irnoaclAsso,s.mer_2D151O2S Ncvrn$r2D16
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2.1.3.1 Potential Impact LC6: Soil Erosion caused by Operational Activities

Soil erosion (by wind and stormwater) in areas cleared of natural vegetation reduces soil quality

because of the loss of nutrient-rich topsoil and the reduced water-holding capacity of severely

eroded soils.

Topsoil stockpiles are also susceptible to erosion.

Soil erosion can only be prevented as soil particles transported away by wind and water energy

cannot be recovered.

The impact is assessed to be of high significance and with the implementation of mitigation is

reduced to veiy low (Table 2-6).

Table 2-6: Significance of soil erosion caused by operational activities

Extent intensity Duration Consequence Probability Significance Status Confidence

Without Local High Long- High
mitigation

term Probable HIGH -ye High
1 3 3 7

Essential mitigation measures:
• Undertake vegetation clearance and soil stripping immediately prior to mining acthAhes.
• Implement drainage control measures and install culvefts to manage the natural flow of surface runoff around

the infrastructure / plant expansion area.
.. Use conserved topsoil as soon as possible or vegetate topsoil stockpiles if the topsoil cannot be used

immediately.
Use geotextiles on topsoil stockpiles to stabilise the stockpile and prevent soil erosion if vegetation cover is
insufficient.

With Local Low Long- Very Lowterm Possible VERY LOW -ye High
mitigation

1 1 3

2.1.3.2 Potential Impact LC7: Soil Compaction caused by Hauling and Stockpiles

Heavy vehicles continuously moving over the soil surface (e.g. hauling ore from inland mine

area to processing plant) and the Run-of-Mine (ROM), product and topsoil stockpiles will cover

and damage / compact the soil.

Physical disturbance may increase the risk of erosion (by wind and stormwater) and may

damage soil structure. reduce water infiltration rates and water retention capacity.

The impact is asses5ed to be of medium significance and with the implementation of mitigation

is reduced to low (Table 2-7).

6’
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Table 2-7: Significance of soil compaction caused by hauling and stockpiles

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Long- Medium
mitigation

term Definite MEDIUM -ye High
1 2 3 6

Essential mitigation measures:
• Restrict hauling to designated haul roads and no additional roads or turn-around areas should be created.

• Do not stockpile topsoil higher than 4 m.

With 1 Local Medium Medium- Lowterm
mitigation

1 2 2
Probable LOW -ye High

2.1.3.3 Potential Impact LC8: Soil Chemical Pollution Erosion caused by Operational
Activities

Accidental hydrocarbon leaks or spills from vehicles and machinery may contaminate the soil,

thereby altering the chemical composition. This impact is considered to be a moderate

deterioration of the soil resource and is likely to be restricted to the operations footprint.

The impact is assessed to beat medium significance and with the implementation of mitigation

is reduced to low (Table 2-8).

Table 2-8: Significance of soil chemical pollution caused by operational activities

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Long- Medium
mitigation

term Definite MEDIUM -ye High
1 2 3 6

Essential mitigation measures:
• Use appropriately sized drip trays for all refuelling, repairs done on vehicles I machinery or when vehicles

are parked — ensure these are strategically placed to capture any fuel / oil spils.

• Ensure hazardous materials (especially fuel) are stored in suitable hazardous material storage facilities
constructed from impermeable materials. The storage facilities must have bund containment capacity equal
to 110% of the largest container.

• Clean up spills immediately and dispose of contaminated soil at a licensed waste disposal facility.

• Design processing areas to effectively manage and dispose of contaminated stormwater and process water.

• Ensure equipment / vehicle maintenance and washdown areas are contained and appropriate systems
provided far treating and disposing of contaminated liquids and solids.

• Regularly inspect effluent and process systems for leaks.

With Local Medium Medium- Low

mitigation
term Definite LOW -ye High

1 2 2 5

2.1.3.4 Potential Impact LC9: Loss of Land Capability

Mining and associated operations will cause physical disturbance to the soil and compromise

land capability.

The areas’ very low grazing capacity (10 — 20 ha per small stock unit) / wilderness land

capability and the change in land use will not cause any loss to agricultural production in the

area. Land capability will be temporarily last, but this impact is reversible with appropriate

rehabilitation.

The impact is assessed to be of medium significance and with the implementation of mitigation

is reduced to low (Table 2-9).
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Table 2-9: Significance of loss of land capability

Extent Intensity Dumtion Consequence Probability Significance Status Confidence

Without Local Medium
Long- Medium

mitigation
term Definite MEDIUM -ye High

1 2 3 6

Essential mitigation measures:

• Restrict activities to the project footprint areas.

. Undertake concurrent rehabilitation to prevent stockpiled topsoil from losing its inherent fertility.

I Medium- I
With Local Medium Low - -

mitigation
term Definite LOW -ye High

1)2 2) 5 I
2.1.4 Assessment of Impacts: Closure Phase

Two potential direct closure phase impacts on the soil and land capability of the area were

identified:

• LC1O: Soil compaction caused by Closure activities; and

• LC1 1: Soil chemical pollution from closure activities.

2.1.4.1 Potential Impact LCIO: Soil Compaction caused by Closure Activities

Repetitive movement of vehicles and machinery over exposed surfaces will further compact the

soil of the project footprint areas disturbing soil structure.

This short-term impact will be of low intensity as these areas would have already have been

heavily compacted.

The impact is assessed to he of very low significance and with the implementation of mitigation

is reduced to insignificant (Table 2-10).

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Short-
Very Low

mitigation
term Probable VERY LOW -ye High

1 1 1 3

Essential mitigation measures:
• Restrict closure activities to the project footprint areas.
• Restrict vehicle movements to haul roads and work areas and prohibit vehicle parking or storage of materials

beyond these areas.

With Local Low
Short- Very Low

mitigation
term Possible INSIGNIFICANT -ye High

t ij 1 I I
2.1.4.2 Potential Impact LCII: Soil Chemical Pollution from Closure Activities

Accidental hydrocarbon leaks or spills from vehicles and machinery and waste generated during

closure may contaminate the soil and alter its chemical composition.

The impact is assessed to be of very low significance and with the implementation of mitigation

is reduced to insignificant (Table 2-11).

;j

Table 2-10: Significance of soil compaction caused by closure activities

w.SSJREUVDALc 5cnzen EiAR_Ap - Ncrnte,ö15
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Table 2-11: Significance of soil chemical pollution from closure activities

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Medium- Low
mitigation

term Possible VERY LOW -ye High

1 2 2 5

Essential mitigation measures:
• Use appropriately sized drip trays for all refuelling, repairs done on vehicles / machinery or when vehicles

are parked — ensure these are strategically placed to capture any fuel / oil spills.

• Ensure hazardous materials (especially fuel) are stored in suitable hazardous material storage facilities
constructed from impermeable materials. The storage facilities must have bund containment capacity equal
to 110% of the largest container.

• Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal facility.

With Local Low
Short- Very Low

I mitigation
term Improbable INSIGNIFICANT -ye . High

iIiIil

2.1.5 The No-Go Alternative

The No-Go alternative entails no change to the status quo. The No-Go alternative will have

marginal land capability benefits because inland mining on Farm Geelwal Karoo 262 would not

occur and the land capability of Farm Geelwal Karoo 262 would not be further compromised.

However, the very low grazing capacity of the area would limit this benefit.

2.1.6 Mitigation Measures: Potential Soil and Land Capability Impacts

Essential soil and land capability mitigation measures during construction are as follows:

• Restrict vehicle movements to haul roads and construction areas and prohibit vehicle

parking or storage of construction materials beyond these areas.

• Minimise vegetation clearance and the footprint of construction activities to what is

essential.

• Restrict construction activities to the project footprint areas.

• Strip the topsoil layer of the infrastructure / plant expansion area prior to construction and

stockpile the topsoil in a demarcated area for land rehabilitation purposes.

• Locate all topsoil stockpiles in areas where they will not have to be relocated prior to

replacement for final rehabilitation.

• Use appropriately sized drip trays for all refuelling, repairs done on vehicles I machinery

or when vehicles are parked — ensure these are strategically placed to capture any spillage

of fuel, oil, etc.

• Ensure hazardous materials (especially fuel) are stored in suitable hazardous material

storage facilities constructed from impermeable materials. The storage facilities must have

bund containment capacity equal to 110% of the largest container.

• immediately clean up spills and dispose of contaminated soil at a licensed waste disposal

facility.

• Use conserved topsoil as soon as possible to maintain soil nutrient cycles.

• Do not stockpile topsoil higher than 4 m to ensure that the nutrient cycles are maintained

over a large surface to volume ratio.

• Rehabilitate disturbed areas incrementally and as soon as possible, not necessarily

waiting until completion of the Construction Phase.

MA5SIREUTIDALC 507226 To,m,n ElARApp lOjmpact A55enment 20161026 November2O18j
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Essential soil and land capability mitigation measures during operations are as follows:

• Restrict hauling to designated haul roads and no additional roads or turn-around areas
should be created.

• Do not stockpile topsoil higher than 4 m.

• Undertake vegetation clearance and soil stripping immediately prior to mining activities.

• Implement drainage control measures and install culverts to manage the natural flow of
surface runoff around the infrastructure / plant expansion area.

• Use conserved topsoil as soon as possible or vegetate topsoil stockpiles if the topsoil
cannot be used immediately.

• Place geotextile layers on topsoil stockpiles to improve stabilization and to prevent erosion
if vegetation cover is insufficient.

• Use appropriately sized drip trays for all refuelling, repairs done on vehicles / machinery
or when vehicles are parked — ensure these are strategically placed to capture any spillage
of fuel, oil, etc.

• Ensure hazardous materials (especially fuel) are stored in suitable hazardous material
storage facilities constructed from impermeable materials. The storage facilities must have
bund containment capacity equal to 110% of the largest container.

• Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal
facility.

• Design processing areas to effectively manage and dispose of contaminated storm water
and process water.

• Ensure equipment / vehicle maintenance and washdown areas are contained and
appropriate systems provided fortreating and disposing of contaminated liquids and solids.

• Regularly inspect effluent and process systems for leaks.

• Restrict activities to the project footprint areas.

• Undertake concurrent rehabilitation to prevent stockpiled topsoil from losing its inherent
fertility.

Essential soil and land capability mitigation measures during closure are as follows:

• Limit closure activities to the project footprint areas.

• Restrict vehicle movements to haul roads and closure areas and prohibit vehicle parking
or storage of materials beyond these areas.

• Use appropriately sized drip trays for all refuelling, repairs done on vehicles I machinery

or when vehicles are parked — ensure these are strategically placed to capture any spillage
of fuel, oil, etc.

• Ensure hazardous materials (especially fuel) are stored in suitable hazardous material
storage facilities constructed from impermeable materials. The storage facilities must have

bund containment capacity equal to 110% of the largest container.

• Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal

facility.

MA5S,REuTIDALc 507228 Torrnn ElAn_App 10 mpact Assesiment 20181026 Noveip er2018
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Best practice soil and land capability mitigation measures are as follows:

• Use tracked vehicles where possible.

• Park construction vehicles in areas already affected by compaction. Temporary parking
areas should be utilised for a short period (one to two weeks) before being moved to
another area.

• Ensure all topsoil stockpiles are clearly and permanently demarcated and located in
defined no-go areas.

• Do not use topsoil for other purposes e.g. filling material for roads, ramps etc.

• Park construction vehicles and equipment in designated areas where vehicles can
regularly be checked for oil leaks.

• Check contractors’ and visitors! vehicles for potential oil / fuel leaks before entering the
Mine.

2.2 Potential Air Quality Impacts

2.2.1 Introduction, Terms of Reference and Methodology

This assessment is based on the Air Quality Impact Assessment undertaken by Airshed
Planning Professionals (see Appendix 11B).

The ToR for the study were to:

• Identify and describe the existing air quality of the project area, as well as climatic patterns
and features (i.e. the baseline);

• Assess (model) the impact on air quality and human health and biota resulting from the
proposed Mine extension (including impacts associated with the construction, operations,
closure and post-closure phases of the project);

• Identify and describe potential cumulative air quality impacts resulting from the proposed
project in relation to proposed and existing developments in the surrounding area;

• Recommend mitigation measures to minimise impacts and/or optimise benefits associated
with the project;

• Recommend and draft a monitoring campaign to ensure the correct implementation and
adequacy of recommenced mitigation measures, if applicable; and

• Make recommendations for rehabilitation and closure planning.

The baseline is based on the review of existing sources of emissions and a qualitative
assessment of the ambient air quality of the study area. The specialist obtained meteorological
data from the South African Weather Station in Vredendal, the 6Gm Wind Atlas for South Africa
tower near Vredendal and the Department of Environmental Affairs and Development
Planning’s simulated data for Brand-se-Baai. The assessment is based on dispersion modelling
implemented according to The Regulations Regarding Air Dispersion Modelling and using the
CALMET / CALPUFF dispersion model suite. Input into the model included hourly average
meteorological data and a particulates and gaseous emissions inventory (point and fugitive

MAss/REuV0ALc 507228_Ton EIAR_App 10_Impact Assessment 20181025 t2ol 8
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sources)1. The Air Quality Impact Assessment Report (“Atmospheric Impact Report’) was

compiled according to the Regulations Prescribing the Format of the Atmospheric Impact

Report.

2.2.2 Assessment of Impacts: Construction Phase

Fugitive particulate matter (PM) emissions will be released to atmosphere during construction

activities. Fugitive emissions are spatially distributed over a wide area and are not confined to

a specific discharge point as would be the case for process related emissions (IFC, 2007). A

distinction is made between different particle size fractions of PM emission: whereas PM1o and

PM2.s fractions2 are considered to determine the potential for human health risks, Total

Suspended Particulates (TSPs) is included to assess (nuisance) dustfall.

Combustion related PM and gaseous emissions will also be released from construction vehicles

and equipment. Key pollutants from combustion of fossil fuels include PM10 and PM1s, carbon

monoxide (CC), formaldehyde, oxides of nitrogen (NOr), sulphur dioxide (SO2) and Volatile

Organic Compounds (VOCs). PM emitted from diesel combustion will mostly be in the form of

black carbon, commonly referred to as Diesel Particulate Matter (DPM).

Dispersion modelling for the construction phase was considered to be unrepresentative of the

actual activities that will cause dust and gaseous emissions. It is not anticipated that the

construction activities would result in higher PM25, PM10 DPM, NO2, CC, SO2, VOC ground

level concentrations (GLC5) and dustfall rates than the operational phase activities. The

temporary nature of the construction activities would also likely reduce the significance of the

potential impacts. The main pollutants of concern would likely be PM. A qualitative assessment

of PM10, PM2.s and TSP emissions from construction activities is discussed in this section.

Two potential direct construction phase impacts on the air quality of the area were identified:

• Al: Impaired human health from increased ambient pollutant concentrations associated

with construction activities; and

• A2: Increased dustfall associated with construction activities.

2.2.2.1 PotentiallmpactAl: Impaired Human Health from Increased Ambient
Pollutant Concentrations Associated with Construction Activities

The following construction activities may contribute to increased ambient pollutant

concentrations in the study area:

• Vegetation clearing;

• Stripping and stockpiling of soil resources and earthworks:

• Collection, storage and removal of construction related stockpiles I waste;

• Construction of infrastructure; and

There have been updates to the project and layout since dispersion modelling was undertaken in 2017 (one additional off-site

haul truck trip per day and layout changes to the Infrastructure I plant expansion area [e.g. location of the MSPI). Although the
concentrations surrounding the operations will differ from the simulated results, these changes are unlikely to alter the impact

significance at the receptors. The potential impact area (i.e. the area in which exceedances of the NAAQS occur) has been

estimated by the air quality specialist. Refer to the Air Quality Impact Assessment (Appendix 11 B) for further detail.
2 Particulate matter with diameter of less than 10 pm and 2.5 pm, respectively.

MASSIREUT/DALC 5o7228_torm,n EIAR_App 10_Impact Assessment_2o181026 November OW



SRK Consulting: 507228: Tannin Mine Extension EIAR Appendix 10 Page 18

Operation of construction vehicles / equipment (dust entrainment and vehicle exhaust

emissions).

Additional Construction vehicles using the DR2225 and 0P9764 to access Tormin Mine and the

northern beaches are also likely to increase ambient pollutant concentrations in the study area.

The sensitive receptors closest to construction operations include Gert du Toit-se-Baai,

Skaapvlei, Skilpadvlei and Nooitgedag. It is probable that the short-term National Ambient Air

Quality Standards (NAAQS)3 will be exceeded at sensitive receptors, but it is unlikely that short-

and long-term NARQS will be exceeded if effective mitigation measures are implemented.

The impact is assessed to be of low significance and with the implementation of mitigation is

reduced to very low (Table 2-12).

Table 2-12: Significance of impaired human health from increased ambient pollutant

concentrations associated with construction activities

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Regional Medium Short-
Low

I term
, Probable LOW -ye Medium

mitigation
2 2 1 5

Essential mitigation measures

• Limit and phase vegetation clearance and the construction footprint to what is essential.

• Avoid clearing of vegetation until necessary (i.e. just before earthworks).

• Reduce airborne dust through e.g.:
o Dampening dust-generating areas, roads and stockpiles with water; and
o Utilising screens in high dust-generating areas.

• Use high quality (low sulphur) diesel for construction vehicles I equipment.
. Maintain all generators, vehicles, vessels and other equipment in good working order to minimise exhaust

fumes.

With Regional Low Shod- Very Low I
mitigation

term Probable VERY LOW -ye Medium

12 1 1 4

2.2.2.2 Potential Impact A2: Increased Dusifall Rates Associated with Construction

Activities

In semi-arid areas such as the project area, particulate emissions (e.g. dust) entrained from

exposed soils (sparse vegetation) and generated by earth-moving activities (i.e. bulk

earthworks) contribute to elevated dust (TSP) levels. Additional construction vehicles,

particularly heavy vehicles, using the gravel roads are likely to increase the volume of dust

generated. Dust generating activities would temporarily affect air quality in the area immediately

adjacent to the construction footprints and access roads (DR2225 and 0P9764) and could

cause a nuisance to sensitive receptors.

The receptors closest to construction operations include Gert du Toit-se-Baai, Skaapvlei,

Skilpadvlei and Nooitgedag. It is unlikely that the National Dust Control Regulations (NDCR)

limit for residential areas will be exceeded at sensitive receptors.

The impact is assessed to be of very low significance and with the implementation of mitigation

is reduced to insignificant (Table 2-13).

________________________

1
3 South African ambient air quality standards ía, criteria pollutants most commonly found in the atmosphere that have proven to

have detrimentat health effects when inhaled.
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Table 2-13: Significance of increased dustfall rates associated with construction activities

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium
Short- Very Low

mitigation
term Probable VERY LOW -ye Medium

1 2 1 4

Essential mitigation measures

• Limit and phase vegetation clearance and the construction footprint to what is essential.
• Avoid clearing of vegetation until necessary (i.e. just before earthworks).

• Reduce airborne dust through e.g.:

o Dampening dust-generating areas, roads and stockpiles with water; and

o Utilising screens in high dust-generating areas.
• Use high quality (low sulphur) diesel for construction vehicles / equipment.

‘. Maintain all generators. vehicles, vessels and other equipment in good working order to minimise exhaust

fumes.

With Local Low Very Low

miti ation
rn Possible INSIGNIFICANT -ye Medium

1 1 1 3

2.2.3 Operational Phase Dispersion Modelling

Dispersion modelling was undertaken to determine the simulated results of “routine”

atmospheric emissions from beach mining, inland strand line mining, and plant operations.

Routine emission sources include materials handling (mining, stockpiling): vehicle entrainment

and vehicle exhausts; wind erosion; and MSP dryer operations.

The MSP dryer emissions are based on worst case scenario operations of unmitigated dryer

emissions as published by the United States Environmental Protection Agency (US EPA, 1995).

Upset. emergency, start-up/shutdown conditions will occur infrequently and over short time

intervals making comparison with NPAQS and NDCRs, especially over periods longer than 24-

hours, inaccurate. No emissions are expected to be generated during start-up and shut-down

periods as the dryer will be powered by electricity from the grid, nor during maintenance.

The results of the dispersion model exercise are discussed in the following sections.

2.2.3.1 Particulate Matter (PM10)

Thoracic PM is that fraction of inhalable coarse PM that can penetrate the head airways and

enter the airways of the lung. It is also referred to as PMo and deposits efficiently along the

airways. The NAAQS are intended to indicate safe daily exposure levels for most of the

population, including the very young and the elderly, throughout an individual’s lifetime.

A summary of simulated results for PM10 at the nearest sensitive receptors is presented in Table

2-14. Simulated annual average PM1o concentrations exceed the NAAQS of 40 pg/rn3 at

Skaapvlei (Figure 2-1 and Table 2-14). The 24-hour NMQS (4 days of exceedance of 75

pg/rn3) is exceeded at Skaapvlei (Figure 2-2 and Table 2-14).

Simulated results show that the NAAQS are exceeded and may be a considerable risk to

human health at Skaaplvlei and within —2 km of gravel roads and operations.

Table 2-14: Summary of PM10 simulation results at the nearest receptors

Pollutant PMio

Averaging Period 1-year 24-hour

Reporting Unit Concentration in pg/rn3 Frequency of exceedance in

‘days peryear

criteria 40 iJgIm3 4 days of exceedance of 75

pg/rn3

[ Receptor
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Pollutant PMio

1 (Brand se Baai) 0.624 0

2 (GraaMater) 1.73 0

3 (Baievlei) 1.63 j 0

4 4.05 0

5 (Sen du Toit se Baai) 2.49 I 0

6 (Skaapvlei) 54.6 >4

7 (Skilpadvlel) 16.9 1

8 (Nooitgedag) 7.56 0

9 (Die To ring) 7.49 1

10 (Olifants River smallholdings) 5.46 0

11 (Ebenhaezer) 2.38 0

12 (Olifantsdrift) 2.29 0

13 (Robeiland) 2.36 0

14 (Transhex) 2.02 0
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2.2.3.2 Particulate Matter (PM2.5)

Respirable particulate fraction, also known as fine PM or PM1s, is that fraction of inhaled

airborne particles that can penetrate beyond the terminal bronchioles into the gas-exchange

region of the lungs.

A summary of simulated results for PM2.s at the nearest sensitive receptors is presented in

Table 2-15. Simulated annual average PM2.s concentrations do not exceed the NAAQS of

20 pg/m3 at any receptors (Figure 2-3 and Table 2-15). The 24-hour NAAQS (4 days of

exceedance of 40 pglm3) is exceeded but not at any receptors (Figure 2-4 and Table 2-15).

Simulated results show that the NAAQS are exceeded and may be a risk to human health within

— 1 km of operations and along portions 300 - 500 m either side of DR2225. No sensitive

receptors were identified within these areas.

Table 2-15: Summary of PM2.5 simulation results at the nearest receptors

Pollutant PMas

Averaging Period 1-year 24-hour

Reporting Unit Concentration in pg/rn3 Frequency of exceedance in
days_per_yea?

Criteria 20 pg/rn3 4 days of exceedance of 40
pg/rn3

Receptor

1 (Brand se Baai) 0.133 0

2 (Graafwater) 0.337 0

3 (Baievlei) 0.336 0

4 0.729 0

5 (Gert du Toit se Baai) 0.662 0

6 (Skaapvlei) 6.62 0

7 (Skilpadvlei) 2.16 1

8 (Nooitgedag) 1.58 0

9 (Die Toring) 3.50 1

10 (Olifants River smallholdings) 0.735 0

1 1 (Ebenhaezer) 0.422 0

12 (Olifantsdrift) 0.454 0

13 (Robeiland) 0.690 0

14 (Transhex) 0.733 0

MAssIRsuvoALc 507228jomiin EIAft.App 1OImpacl Assossmsnt20181026 Nov rZOlS
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2.2.3.3 Nitrogen Dioxide (NO2)

N02 is an irritating gas that is absorbed into the mucous membrane of the respiratory tract. The
most adverse health effect occurs at the junction of the conducting airway and the gas
exchange region of the lungs. The upper airways are less affected because N02 is not very
soluble in aqueous surfaces. Exposure to NO2 is linked with increased susceptibility to
respiratory infection, increased airway resistance in asthmatics and decreased pulmonary
function.

It was conservatively assumed that all NO, emitted is N02. A summary of simulated results for
NO2 at the nearest receptors is presented in Table 2-16. Simulated annual average NO2
concentrations exceed the NPAQS of 40 pg/rn3 at Die Toring (Figure 2-5 and Table 2-16). The
1-hour NAAQS (88 hours of exceedance of 200 pg/rn3) is exceeded at Gert du Toit-se-Baai,
Nooitgedag. Die Toting. Robeiland and Transhex (Fi9ure 2-6 and Table 2-16).

Simulated results show that the NAAQS are exceeded and may be a risk to human health at
the identified receptors and within —10 km of the operations.

Table 2-16: Summary of NO2 simulation results at the nearest receptors

Pollutant NO, as NO2
Averaging Period 1-year 1-hour

Reporting Unit Concentration in pg/rn3 Frequency of exceedance in
hours per year’

Criteria 40 pg/rn3 88 hours of exceedance of 200
pg/rn3

Receptor

1 (Brand se Baai) 0.985 0
2 (Graafwater) 2.25 0
3 (Baievlei) 2.44 0

4 4.74 0
• 5 (Gert du Toit se Baai) 6.26 2

• 6 (Skaapvlei) 14.9 >88

7 (Skilpadvlei) 5.06 0
8 (Nooitgedag) 13.4 >88

9 (Die Toring) 49.1 >88
10 (Olifants River smallholdings) 2.47 0
11 (Ebenhaezer) 2.87 0
12 (Olifantsdrift) 3.60 0
13 (Robeiland) 11.9 >88

14 (Transhex) 9.18 ‘88

_____ _______

I
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2.2.3.4 Fallout Dust

Fallout dust refers to all airborne particles with particle sizes as large as 150 pm, depending on the

ability of the air to carry such particles. Generally, however, suspended particles larger than 75 to 100

pm do not travel far and deposit close to the source of emission. For this reason, TSP emissions are

used to determine dustfall rates.

Dust fallout is typically associated with nuisance impacts. It reduces the appearance and personal

satisfaction of amenities. Based on simulations there will be an increase in dustfall rates, but the

increase will be below the suggested maximum rate for non-residential areas.

A summary of simulated results for dustfall rates at the nearest receptors is presented in Table 2-17.

Simulated 24-hr average dustfall rates do not exceed the NDCR non-residential limit of 600 mg/m2-

day.

Table 2-17: Summary of dust fallout simulation results at the nearest receptors

Pollutant Dustfall rates

Averaging Period 24-hour

Reporting Unit mglm2-day

Criteria 600 mg/m2-day

Receptor

I (Brand se Baai) 0.970

2 (GraaMater) 1.95

3 (Baievlei) 2.48

4 4.76

5 (Gert du Toit se Baai) 3.01

6 (Skaapvlei) 36.1

7 (Skilpadvlei) 12.2

8 (Nooitgedag) 5.78

9 (Die Toring) 9.92

10 (Olifants River smallholdings) 5.07

11 (Ebenhaezer) 1.60

12 (Olifantsdrift) 1.74

13 (Robeiland) 2.91

14 (Transhex) 2.32

2.2.4 Assessment of Impacts: Operational Phase

Four potential direct operational phase impacts on the air quality of the area were identified:

• A3: Impaired human health from increased ambient pollutant concentrations associated with
mining and processing activities:

• A4: Increased dustfall associated with mining and processing activities;

• AS: Impaired human health from increased ambient pollutant concentrations associated with
increased product truck movements: and

• A6: Increased dustfall associated with increased product truck movements.

2.2.4.1 Potential Impact A3: Impaired Human Health from Increased Ambient Pollutant
Concentrations Associated with Mining and Processing Activities

Expected sources of emissions during operations (mining and processing) are likely to include:
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. Vegetation clearing and soil stripping in the inland mining area;

• Earthworks and mining on the beaches and in the inland mining area;

• Materials handling on the beaches, in the inland mining areas and at the infrastructure / plant

expansion area;

• Wind-blown dust from stockpiles at the inland mining area and infrastructure / plant expansion

area;

. Vehicle entrainment along gravel haul roads;

• Vehicle exhausts;

• Operation of mechanical equipment; and

. MSP dryer operations.

It is probable that the long-term and short-term NMQS will be exceeded at sensitive receptors near

the northern beaches (e.g. Gert du Toit-se-Baai) and short-term NAAQS will be exceeded at sensitive

receptors near Farm Geelwal Karoo 262 (e.g. Nooitgedag).

The impact is assessed to be of low significance and with the implementation of mitigation is reduced

to very low (Table 2-18).

Table 2-18: Significance of impaired human health from increased ambient pollutant
concentrations associated with mining and processing activities

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Medium- Low
. .

. term Probable LOW -ye High
mitigation

1 2 , 2 5 I

: Essential mitigation measures
. Reduce airborne dust through dampening roads with water (control efficiency of minimum 75%).
• Partially enclose MSP product stockpiles (control efficiency ol minimum 70%).
• Use high quality (low sulphur) diesel for vehicles / equipment
. Maintain all generators, vehicles, vessels and other equipment in good working order to minimise exhaust fumes.

Wth Local Low Medium- Very Low
.

. i
. term Definite VERY LOW -ye Hioh

mitigation
111121 5 I I

2.2.4.2 Potential Impact A4: Increased Dusifall Associated with Mining and Processing
Activities

Particulate emissions (e.g. dust) entrained from exposed soils (sparse vegetation), generated by

beach and inland mining activities (i.e. bulk earthworks), wind-blown off stockpiles and generated by

the movement of vehicles over unpaved areas contribute to elevated dust (TSP) levels.

The sensitive receptors most likely to be affected are Gert du Toit-se-Baai and Nooitgedag. Dispersion

modelling shows that the NDCR limit for residential areas will not be exceeded at sensitive receptors.

The impact is assessed to be of very low significance with and without the implementation of

mitigation (Table 2-19).

1
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Table 2-19: Significance of increased dusifall associated with mining and processing activities

Extent Intensity Duration Consequence Probability Significance Status Confidence

Medium
Wthout Local Low Very Low

.
term Probable VERY LOW -ye Highmitigation

1 1 2 4

Essential mitigation measures:
• Reduce airborne dust through dampening roads with water (control efficiency of minimum 75%).
• Partially enclose MSP product stockpiles (control efficiency of minimum 70%).
• Use high quality (low sulphur) diesel for vehicles / equipment

• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise exhaust fumes.

Medium- Very LowWith Local Low
term Probable VERY LOW -ye High

mitigation I1 1 2 I I P

2.2.4.3 Potential Impact A5: Impaired Human Health from Increased Ambient Pollutant
Concentrations Associated with Increased Product Truck Movements

Additional trucks transporting product from Tormin Mine along 0P9764 and the DR2225 are likely to
increase the pollutant concentrations in the study area over the medium-term.

Dispersion modelling shows that the long-term and short-term NAAQS are likely to be exceeded at

sensitive receptors along DR2225 (i.e. Skaapvlei and Skilpadvlei).

The impact is assessed to be of high significance and with the implementation of mitigation is reduced

to medium (Table 2-1 8).

Table 2-20: Significance of impaired human health from increased pollutant concentrations
associated with increased product truck movements

Extent Intensity Duration Consequence Probability Significance Status Confidence

Medium-
Without Regional High term High

Definite HIGH -ye High
mitigation

2 3 2 7

Essential mitigation measures:
• Reduce airborne dust through dampening roads with water (control efficiency of minimum 75%).
• Use high quality diesel for vehicles / equipment.
• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise exhaust fumes.

Wth Regional Medium Medium- Medium
i . term Probable MEDIUM -ye Highmitigation

2 2 2 6

2.2.4.4 Potential Impact AG: Increased Dusifall Associated with Increased Product Truck
Movements

Additional trucks transporting ore along the northern haul road to Tormin Mine and product from

Tormin Mine along the DR2225 are likely to increase the volume of dust generated. Dust generation

from passing vehicles will be intermittent, i.e. not continuous, but will occur over the medium-term and

could cause a nuisance to sensitive receptors along the DR2225 (i.e. Skaapvlei and Skilpadvlei).

Dispersion modelling shows that it is unlikely that the NDCR limit for residential areas will be exceeded.

The impact is assessed to be of low significance with and without the implementation of mitigation

(Table 2-21).

I,
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Table 2-21: Significance of increased dustfall associated with increased product truck movements

Extent Intensity Duration Consequence Probability Significance Status Confidence

. Medium- I
Without Regional Low Low

mitigation
term Probable LOW -ye High

2 1 2 5

Essential mitigation measures:
Reduce airborne dust through dampening roads with water (control efficiency of minimum 75%).

• Use high quality (low sulphur) diesel for vehicles / equipment

• Maintain all generators. vehicles, vessels and other equipment in good working order to minimise exhaust fumes.

With Regional Low
Medium-

Low
term

mitigation
Probable LOW -ye High

2(1121 I
2.2.5 Assessment of Impacts: Closure Phase

Dispersion modelling for the closure phase was unrepresentative of the actual activities that will cause

dust and gaseous emissions. It is not anticipated that the closure activities would result in higher PM2.s,

PM10, DPM, N02, CC, SO2, VOC GLCs and dustfall rates than the operational phase activities. The

temporary nature of the closure activities would likely reduce the significance of the potential impacts.

The minimal activities during closure will likely result in insignificant potential impacts. The main

pollutants of concern would likely be PM. A qualitative assessment of PMio and TSP emissions from

closure activities is discussed in this section.

Two potential direct closure phase impacts on the air quality of the area were identified:

• A7: Impaired human health from increased ambient pollutant concentrations associated with

closure activities: and

• A8: Increased dustfall associated with closure activities.

2.2.5.1 Potential Impact A7: Impaired Human Health from Increased Ambient Pollutant
Concentrations Associated with Closure Activities

The following closure activities may contribute to increased ambient pollutant concentrations in the

study area:

• Infrastructure removal and! or demolition;

. Replacement of topsoil:

Collection, storage and removal of related stockpiles / waste; and

• Operation of vehicles! equipment (dust entrainment and vehicle exhaust emissions).

Additional heavy vehicles using the DR2225 and 0P9764 to access Tormin Mine and the northern

beaches will also contribute to increased pollutant concentrations in the study area.

The sensitive receptors closest to closure activities would include Gert du Toit-se-Baai, Skaapvlei,

Skilpadvlei, Nooitgedag and Die Toring. It is unlikely that short-and long-term NAAQS will be exceeded

at sensitive receptors.

The impact is assessed to be of low significance and with the implementation of mitigation is reduced

to ve,y low (Table 2-22).
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Table 2-22: Significance of impaired human health from increased ambient pollutant
concentrations associated with closure activities

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Regional Medium Short-term Low
. - Probable LOW -ye Medium

mitigation 2 2 1 5

Essential mitigation measures:

• Reduce airborne dust through e.g.:
o Dampening dust-generating areas. roads and stockpiles with water; and
o Utilising screens in high dust-generating areas.

• Use high quality (low sulphur) diesel for vehicles / equipment.

• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise exhaust fumes.

With Regional Low Short-term Very Low I
.. . Probable VERY LOW -ye ‘ Medium

mitigation 2 1 1 4 I
2.2.5.2 Potential Impact AS: Increased Dusifall Associated with Closure Activities

Particulate emissions (e.g. dust) entrained from exposed soils and generated by earth-moving

activities during rehabilitation will contribute to elevated dust (TSP) levels. Heavy vehicles used for

closure will increase the volume of dust generated. Dust generating activities would temporarily affect

air quality in the area immediately adjacent to closure activities and access roads (DR2225 and

0P9764) and could cause a nuisance to sensitive receptors.

The receptors closest to closure activities include Gert du Toit-se-Baai, Skaapvlei, Skilpadvlei and

Nooitgedag. It is unlikely that the NDCR limit for residential areas will be exceeded at sensitive

receptors.

The impact is assessed to be of very low significance and with the implementation of mitigation is

reduced to insignificant (Table 2-23).

Table 2-23: Significance of increased dustfall associated with closure activities

Extent Intensity Duration Consequence Probability SignWcance Status Confidence

Without Local Medium I Short- I Very Low

mitigation
, term I Probable VERY LOW -ye Medium

I’ 2 1! 4

Essential mitigation measures:
• Reduce airborne dust through e.g.:

o Dampening dust-generating areas, roads and stockpiles with water; and
o Utilise screens in high dust-generating areas.

• Use high quality diesel for vehicles / equipment.
• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise exhaust fumes.

With Local Low Short- very Low
mitigation

term Possible INSIGNIFICANT -ye Medium

1 1 1 3

2.2.6 The No-Go Alternative

The No-Go alternative entails no change to the status quo. The No-Go alternative will have marginal

air quality benefits as the No-Go alternative will probably entail reduced operations at the Mine and

therefore reduced mining, processing and transporting activities. The No-Go alternative is likely to be

of most benefit to sensitive receptors along the DR2225. However, the low number of sensitive

receptors in the area would limit the overall benefit.

I
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2.2.7 Mitigation Measures: Potential Air Quality Impacts

Essential air quality mitigation measures during construction are as follows:

• Limit and phase vegetation clearance and the construction footprint to what is essential.

• Avoid clearing of vegetation until necessary (i.e. just before earthworks).

• Reduce airborne dust through e.g.:

o Dampening dust-generating areas, roads and stockpiles with water and

o Utilising screens in high dust-generating areas.

• Use high quality (low sulphur) diesel for construction vehicles / equipment.

• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise

exhaust fumes.

Essential air quality mitigation measures during operations are as follows:

• Reduce airborne dust through dampening roads with water (control efficiency of minimum 75%).

• Partially enclose MSP product stockpiles (control efficiency of minimum 70%).

• Use high quality (low sulphur) diesel for vehicles / equipment.

• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise

exhaust fumes.

Essential air quality mitigation measures during closure are as follows:

• Reduce airborne dust through e.g.:

o Dampening dust-generating areas, roads and stockpiles with water and

o Utilising screens in high dust-generating areas.

• Use high quality (low sulphur) diesel for vehicles / equipment.

• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise

exhaust fumes.

Best practice air quality mitigation measures are as follows:

• Use diesel particulate filters or selective catalytic reduction or other similar tailpipe technologies.

2.3 Potential Noise Impacts

2.3.1 Assessment of Impacts: Construction Phase

One potential noise impact was identified in the construction phase:

• Ni: Increased noise and vibration levels during construction.

2.3.1.1 Potential Impact NI: Increased Noise and Vibration Levels during Construction

Noise pollution results from unwanted or excessive noise with effects that range from nuisance to

more harmful effects such as sleep disturbance, high stress levels and impaired hearing. Vibration

can cause damage to structures.

Existing noise levels in the area are typical of a remote location and both daytime and night time

average noise levels are expected to be low. Wave action contributes significantly to the ambient noise
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level of the area. Mining, processing and the operation and movement of vehicles are sources of noise

and vibration locally at Tormin Mine.

The closest receptors are located at Baievlei, Skaapvlei and Nooitgedag farmsteads and Gert du Toit

se-Baai campsite.

Traffic and building activities during the construction phase are anticipated sources of noise and/or

vibration. Such impacts are typically limited to the immediate area surrounding the construction site

and to the construction period (short-term). Furthermore, all sensitive receptors will be at least 1 km

from construction areas.

The impact is assessed to be of very low significance and with the implementation of mitigation is

reduced to insignificant (Table 2-24).

Table 2-24: Significance of increased noise and vibration levels during construction

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Short-
Very Low

mitigation
term Probable VERY LOW we High

1 1 1 3

Essential mitigation measures:
. Comply with the applicable municipal and / or industry noise regulations.
• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise excess noise.
• Enclose diesel generators used for power supply to reduce unnecessary noise.
• Respond rapidly to complaints and take appropriate corrective action.

Wth Local Low Short- Very Low
. . I term Possible INSIGNIFICANT -ye Highmitigation

1 1 1 3

2.3.2 Assessment of Impacts: Operational Phase

One potential noise impact was identified in the operational phase:

• N2: Increased noise and vibration levels during operations.

2.3.2.1 Potential Impact N2: Increased Noise and Vibration Levels during Operations

Beach mining machinery and equipment (excavators, mobile PBC5) are likely to increase noise and

vibration levels to proximate receptors. This impact will be restricted to portions of this stretch of

coastline as MSR do not plan to mine all ten beaches simultaneously and the beaches are isolated

from one another and from areas such as Gert du Toit-se-Baai. Ambient noise from wave action will

also reduce / mask the impact.

Proposed inland mining is highly unlikely to increase noise and vibration levels to receptors as mining

related operations and processing already occur on Farm Geelwal Karoo 262 and the nearest sensitive

receptors are located more than 4 km from the inland mining area.

The increased number of heavy vehicles on the road (particularly along 0P9764 where the number of

heavy vehicles will increase substantially) will increase noise and vibration levels to proximate

receptors. Increased noise and vibration levels will have a greater impact near noise and vibration

sources (<300 m) as sensitive receptors near the haul roads (e.g. visitors to Gert du Toit-se-Baai and

residents along DR2225) will be particularly exposed to this impact.

The impact is assessed to be of medium significance and with the implementation of mitigation is

reduced to low (Table 2-25).

1
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Table 2-25: Significance of increased noise and vibration levels during operations

Extent Intensity Duration Consequence Probability Significance ••Status Confidence

Medium-
Without Regional Medium Medium
mitigation

term Definite MEDIUM -ye High
2 2 2 6

Essential mitigation measures:
• Comply with the applicable municipal and / or industry noise regulations.
• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise excess noise.
• Enclose diesel generators used for power supply to reduce unnecessary noise.
• Avoid beach mining near lourist’ beaches (e.g. Gert du Toit-se-Baai), during peak holiday season (Easter and

Christmas holidays).
• Limit hauling operations from the northern beaches to Mondays to Fridays during Easter and Christmas holidays.

• Limit product transport from Tormin Mine along DR2225 to Mondays to Saturdays between the hours of 07h00 and
17h00.

• Ensure speed limits are respected at all times.
• Respond rapidly to complaints and take appropriate corrective action.

With Regional Medium Medium- Medium
.

. term Possible LOW -ye Highmitigation
2 2 2 6

2.3.3 Assessment of Impacts: Closure Phase

One potential noise impact was identified in the closure phase:

• N3: Increased noise and vibration levels during closure.

2.3.3.1 Potential Impact N3: Increased Noise and Vibration Levels during Closure

Closure activities are anticipated sources of noise and/or vibration. Such impacts are typically limited

to the immediate area surrounding the decommission site and to the decommission period (short-

term). Furthermore, all sensitive receptors will be at least 1 km from closure activities.

The impact is assessed to be of very low significance and with the implementation of mitigation is

reduced to insignificant (Table 2-26).

Table 2-26: Significance of increased noise and vibration levels during closure

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Short- Very Low
mitigation

term Probable VERY LOW -ye High
1 1 1 3

Essential mitigation measures:
• Comply with the applicable municipal and / or industry noise regulations.

• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise excess noise.

• Enclose diesel generators used for power supply to reduce unnecessary noise.

• Respond rapidly to complaints and take appropriate corrective action.

With Local Low
Short-

Very Low
mitigation

term Possible INSIGNIFICANT -ye High
1 1 1 3

2.3.4 The No-Go Alternative

The No-Go alternative entails no change to the status quo. The No-Go alternative will have marginal

noise / vibration benefits as the No-Go alternative will probably entail reduced operations at the Mine

and therefore reduced noise generating activities. However, the low number of sensitive receptors in

the area would limit this benefit.
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2.3.5 Mitigation Measures: Potential Noise Impacts
Essential noise mitigation measures during construction are as follows:

• Comply with the applicable municipal and I or industry noise regulations.

• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise
excess noise.

• Enclose diesel generators used for power supply to reduce unnecessary noise.

• Respond rapidly to complaints and take appropriate corrective action.

Essential noise mitigation measures during operations are as follows:

• Comply with the applicable municipal and/or industry noise regulations.

• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise
excess noise.

• Enclose diesel generators used for power supply to reduce unnecessary noise.

• Avoid beach mining near “tourist” beaches (e.g. Gert du Toit-se-Baai), during peak holiday season
(Easter and Christmas holidays).

• Limit hauling operations from the northern beaches to Mondays to Fridays during Easter and
Christmas holidays.

• Limit product transport from Tormin Mine along DR2225 to Mondays to Saturdays between the
hours of 07h00 and 17h00.

• Ensure speed limits are respected at all times.

• Respond rapidly to complaints and take appropriate corrective action.

Essential noise mitigation measures during closure are as follows:

• Comply with the applicable municipal and / or industry noise regulations.

• Maintain all generators, vehicles, vessels and other equipment in good working order to minimise
excess noise.

• Enclose diesel generators used for power supply to reduce unnecessary noise.

• Respond rapidly to complaints and take appropriate corrective action.

2.4 Potential Groundwater Impacts

2.4.1 Introduction, Terms of Reference and Methodology
This assessment is based on the Groundwater Impact Assessment undertaken by GEOSS (see
Appendix 11C).

The ToR for the study were to:

• Undertake a hydrocensus to obtain background information on, inter alia, existing borehole/well
locations, groundwater levels, water quality, groundwater use;

• Identify, describe and map groundwater resources (i.e. the baseline) in the area that may be
affected by the project and obtain a holistic understanding of the interactions with surface water
resources in the area;
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• Develop a numerical flaw and contaminant transport model to identify and assess potential

impacts on groundwater resources and implications for aquatic biota (if applicable), including

impacts associated with the construction, operations [including tailings disposal], closure and post

closure phases of the project;

• Propose practicable measures to mitigate potentially negative impacts and enhance positive

impacts of the project;

• Recommend monitoring measures to ensure the correct implementation and adequacy of

recommenced mitigation measures, if applicable; and

• Make recommendations for closure planning, if appropriate.

The assessment is based on the review of existing information and field data gathered in December

2016. The specialist conducted a hydrocensus in the area, but of the 15 boreholes identified, none

contained water. MSR supplied drill logs of boreholes drilled on Farm Geelwal Karco 262.

2.4.2 Assessment of Impacts: Construction Phase

One potential direct construction phase impact on the groundwater of the area was identified:

• 01: Groundwater contamination during construction of the infrastructure/plant expansion area.

2.4.2.1 Potential Impact GI: Groundwater Contamination during Construction of the

lnfra5tructure I Plant Expansion Area

Processing plants and other infrastructure will be constructed within the infrastructure / plant

expansion area, which will be located over the central portion of the low-lying area. This is an area

where groundwater, if any, is most likely to be found.

It is possible that relatively small volumes of fuels and oils may enter the groundwater system from

leaks and spills from vehicles and machinery used during construction. This may contaminate

groundwater resources, However, since the likelihood of groundwater occurring in the area is low,

contamination of groundwater by hydrocarbons from vehicles and machinery during construction is

not expected to have a meaningful impact on groundwater quality.

The impact is assessed to be of very low significance and with the implementation of mitigation is

reduced to insignificant (Table 2-27).

Table 2-27: Significance of groundwater contamination during construction of infrastructure I plant

expansion area

Extent Intensity ] Duration Consequence Probability Significance Status Confidence
Medium-

I I

I Without Local Medium Low
. .

. teim ; Possible VERY LOW -ye Medium
mitigation

1 2j 2 5 I
Essential mitigation measures:

• Store hazardous liquids in above ground containers in bunded areas or on drip trays.

• Clean up hydrocarbon spills immediately.

• Collect and dispose of polluted soil at a licensed waste disposal facility.

wth Local Low Short-
‘ Very Low

.

I teim Improbable INSIGNIFICANT we High
mitigation 1

1 1 I 1 3

2.4.3 Assessment of Impacts: Operational Phase

Three potential direct operational phase impacts on the groundwater of the area were identified:
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• G2: Groundwater contamination during inland mining:

• G3: Groundwater contamination from the infrastructure I expansion area; and

• G4: Groundwater contamination from pipeline spills.

2.4.3.1 Potential Impact G2: Groundwater Contamination during Inland Mining

Mining vehicles (dump trucks) will access the inland mining area (pit! void) via a 15 m wide haul road

and ramps, transporting mineralised sand ore to the processing plant. There will also be excavators

and additional mining equipment within the pit. It is possible that relatively small volumes of fuels and

oils may enter the groundwater system from leaks and spills from vehicles and machinery.

Groundwater contamination is more likely to occur if a spill or leak occurs at lower depths in the mine

void; however, contamination of groundwater by hydrocarbons from vehicles and machinery is not

expected to have a meaningful impact on groundwater quality. Spills and leaks, should they occur,

will be relatively small in volume! and will be corrected in accordance with standard Mine

environmental management procedures.

Mine tailings will be pumped as a slurry from the processing plant and backfilled in the mine pits.

Tailings will have a (seawater) moisture content of — 55%4, and will be highly saline (but will contain

no other harmful chemicals or substances). Seawater may leach from this slurry and enter

groundwater resources! increasing the salinity and flow rate of groundwater.

A conceptual model of potential groundwater flow indicates that there is very limited groundwater in

the area which may be localised in the low-lying / depression area of Farm Geelwal Karoo 262 (the

processing plant area). The conceptual model infers that seawater, if leached from tailings: will infiltrate

down towards the bedrock, where it would accumulate I mound! and then begin flowing towards the

coast.

Groundwater at the site is known to be saline and there are no groundwater users on the seaward

side of the site. Furthermore, groundwater does not daylight at any locations along the coastline at the

Mine (e.g. at seeps). Should contaminated (saline) groundwater daylight at the coastline, impacts on

biological resources are expected to be both limited and manageable, noting the location of the site at

the coastline and the ability of salt to mobilise in the environment.

It is therefore extremely unlikely that a potential increase in groundwater flow and a change in

groundwater quality (i.e. an increase in salinity) will affect any receptors, either biological or

anth ropogen ic.

The impact is assessed to be of medium significance and with the implementation of mitigation is

reduced to low (Table 2-28).

MSR aim to extract 100% tree-flowing (decant) water after settlement.
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Table 2-28: Significance of groundwater contamination during inland mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Long-term Medium
.. . Probable MEDIUM -ye Medium

mitigation 1 2 3 6

Essential mitigation measures:

•
Inspect mining vehicles and equipment for oil/fuel teaks prior to entering the mining area and frequently in the

: mining area.
. Regularly service mining vehicles and equipment.

• Store hazardous liquids in above ground containers in bunded areas or on drip trays.

• Clean up hydrocarbon spills immediately.

• Collect and dispose of polluted soil at a licensed waste disposal facility.

‘. Discontinue (inland) mining if groundwater is intersected.

• Undertake a geophysical survey south-east of the mining area to determine groundwater flow and install four

boreholes in this zone for aquifer characteristic testing.

• Install monitoring boreholes up and down gradient of the mining area.

• Produce a numerical groundwater model prior to mining and update the model biannually based on groundwater
monitoring results.

‘ With Local Low Long-term Low

mitigation 1 1 I Probable LOW we High

2.4.3.2 Potential Impact G3: Groundwater Contamination from the Infrastructure! Plant
Expansion Area

It is possible that relatively small volumes of fuels and oils may enter the groundwater system from

leaks and spills from vehicles and machinery used in the infrastructure / plant expansion area. This

may contaminate groundwater resources. However, since the infrastructure I plant expansion area will

have drainage coils and any seepage will be decanted into sumps and returned (pumped) to the

process water dams, contamination of groundwater during operations in the infrastructure / plant

expansion area is not expected to have a meaningful impact on groundwater quality.

The impact is assessed to be of medium significance and with the implementation of mitigation is

reduced to very low (Table 2-29).

Table 2-29: Significance of groundwater contamination from the infrastructure I plant expansion

area

Extent intensity Duration Consequence Probability Significance Status j Confidence

i Without Local Medium Long-term Medium I
mitigation 1 2 3 6

Probable MEDIUM -ye Medium

‘ Essential mitigation measures:

• Inspect vehicles and equipment for oil/fuel leaks.

• Regularly service vehicles and equipment

• Store hazardous liquids in above ground containers in bunded areas or on drip trays.

• Clean up hydrocarbon spills immediately.

. Collect and dispose of polluted soil at a licensed waste disposal facility.

With Local Low Long-term Low

mitigation 1 1
Possible VERY LOW -ye High

2.4.3.3 Potential Impact G4: Groundwater Contamination from Pipeline Spills

During mining, seawater will be pumped to the infrastructure I plant expansion area for use in

processing, and saline tailings will be slurried to the mine pits. Should the pipelines fail or leak, the

seawater, process water or tailings will create a hyper-saline, localised subsurface plume, the extent

of which will be dependent on the volume spilled. This could contaminate groundwater resources,
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especially if the leak or spill is undetected for a long time (e.g. slow leak in an unobserved area) or is

of a very large volume.

The impact is assessed to be of medium significance and with the implementation of mitigation is

reduced to insignificant (Table 2-30).

Table 2-30: Significance of groundwater contamination from pipeline spills

( Extent Intensity ( Duration Consequence Probability Significance Status Conftctence

Without Local Medium Long-term Medium
. . .

Probable MEDIUM -ye Medium
mitigation

: 1 2 3 6

Essential mitigation measures:

• Ensure pipelines are accessible along the entire length.

• Implement measures to detect, contain and fix pipeline leaks within 48 hours.

With Local Low
Medium- Very Low

. .
. term i Possible INSIGNIFICANT -ye High

mitigation
1 1 2 4

2.4.4 Assessment of Impacts: Closure Phase

One potential direct closure phase impact on the groundwater of the area was identified:

• G5: Groundwater contamination during closure of the infrastructure / plant expansion area.

2.4.4.1 Potential Impact G5: Groundwater Contamination during Closure of the
Infrastructure I Plant Expansion Area

It is possible that relatively small volumes of fuels and oils may enter the groundwater system from

leaks and spills from vehicles and machinery during closure. This may contaminate groundwater

resources. However, since the likelihood of groundwater occurring in the area is low, contamination of

groundwater by hydrocarbons from vehicles and machinery during closure is not expected to have a

meaningful impact on groundwater quality.

The impact is assessed to be of insignificant with and without the implementation of mitigation (Table

2-31).

Table 2-31: Significance of groundwater contamination during closure of the infrastructure I plant
expansion area

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium
Short-

Very Low

mitigation
term Possible INSIGNIFICANT -ye Medium

1 2 1 4

Essential mitigation measures:

. Remove all hazardous materials from site and dispose at a licensed waste disposal facility.

• Do not bury any materials on site.

• Clean up hydrocarbon spills immediately.

• Collect and dispose of polluted soil at a licensed waste disposal facility.

W’th Local Low
Short-

Very Low
.

I term Improbable INSIGNIFICANT I -ye Hioh
mitigation

1 ilil I I

2.4.5 The No-Go Alternative

The No-Go alternative entails no change to the status quo. It is possible that current activities at the

processing plant may cause subsurface contamination. However, since seepage from the processing

plant area is captured and returned for reuse, and groundwater in the area is limited, existing

operations at Tormin Mine are not expected to have a meaningful impact on groundwater quality.
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2.4.6 Mitigation Measures: Potential Groundwater Impacts

Essential groundwater mitigation measures during construction are as follows:

• Clean up hydrocarbon spills immediately.

• Collect and dispose of polluted soil at a licensed waste disposal facility.

• Store hazardous liquids in above ground containers in bunded areas or on drip trays.

Essential groundwater mitigation measures during operations are as follows:

• Inspect mining vehicles and equipment for oil/fuel leaks prior to entering the mining area and

frequently in the mining area.

• Regularly service mining vehicles and equipment.

• Store hazardous liquids in above ground containers in bunded areas or on drip trays.

• Clean up hydrocarbon spills immediately.

• Collect and dispose of polluted soil at a licensed waste disposal facility.

• Discontinue (inland) mining if groundwater is intersected.

• Undertake a geophysical survey south-east of the infrastructure / plant area to determine

groundwater flow and install four boreholes in this zone for aquifer Characteristic testing.

• Install monitoring boreholes up and down gradient of the mining area and analyse data regularly.

taking corrective action as and if required.

• Produce a numerical groundwater model prior to mining and update the model biannually based

on groundwater monitoring results.

• Ensure pipelines are accessible along the entire length.

• Implement measures to detect, contain and fix pipeline leaks within 48 hours.

Essential groundwater mitigation measures during closure are as follows:

• Clean up hydrocarbon spills immediately.

• Collect and dispose of polluted soil at a licensed waste disposal facility.

• Store hazardous liquids in above ground containers in bunded areas or on drip trays.

2.5 Potential Marine Ecology Impacts

2.5.1 Introduction, Terms of Reference and Methodology

This assessment is based on the Marine Ecology Impact Assessment undertaken by Anchor

Environmental (see Appendix liD).

The ToR for the study were to:

• Undertake a site visit to the study area to gather general information on the sandy beach and

rocky intertidal ecology of the area;

• Describe the baseline marine ecology characteristics of the study area, emphasising but not

limited to sensitive and threatened habitats and threatened or rare marine fauna and flora;

• Describe pertinent characteristics of the marine environment;
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• Identify and assess the suite of potential direct and indirect environmental impacts of the

extension of beach mining operations;

• Identify and assess the potential cumulative impacts of the project and existing mining activities

at Tormin and regionally; and

• Recommend mitigation measures to avoid and/or minimise impacts and enhance benefits

associated with the proposed project.

The study is based on the review of existing information, derived though a literature search and review

of all relevant, available local and international publications and information sources, and a site visit

to the project area.

2.5.2 Assessment of Impacts: Construction Phase

Three potential direct construction phase impacts on the marine ecology of the area were identified

related to beach mining:

• MEl: Disturbance and/or mortality of marine life during construction of beach access roads;

• ME2: Mortality of marine fauna caused by construction waste; and

• ME3: Increased turbidity in the water column during construction of beach access roads.

2.5.2.1 Potential Impact MEl: Disturbance andlor Mortality of Marine Life during

Construction of Beach Access Roads

Heavy construction vehicles will require access to the high shore of each beach to construct (widen)

the access roads. Any birds feeding and/or roosting in the area will be disturbed and displaced for the

duration of construction activities. Other marine fauna are unlikely to be affected as fish and mammals

are able to temporarily move away from the disturbance, while invertebrates are not sensitive to noise.

Modality of invertebrate fauna through crushing by heavy construction vehicles and the shifting of

sand to create access ramps will be inevitable.

Accidental hydrocarbon spills in the coastal environment may be hazardous to the health of marine

fauna and seabirds, through contact or ingestion. The use of heavy vehicles to widen access roads

will increase the likelihood of hydrocarbon pollution affecting beaches and nearshore waters (Pulfrich

2011b). Diesel spills spread very quickly over water and usually evaporate within a few days or less

(NOAA 1998). The remaining diesel will likely mix into the water column by wave action in nearshore

environments and will adhere to fine-grained suspended sediments that will either be deposited onto

the beach or settle onto the seafloor. As a result, shoreline clean-up is often not necessary (NOAA

1998). Although diesel oil is degraded naturally by microbes over a period of one to two months, diesel

is considered one of the most acutely toxic oil types, killing marine invertebrates on contact (NOAA

1998). As diesel disperses rapidly following a small spill (— 2000 — 20 000 I), pelagic fish are not

expected to be affected, however, filter-feeders and birds are at risk from spills in shallow, nearshore

environments (NOAA 1998).

Marine invertebrates are expected to re-colonise the affected areas through recruitment immediately

after construction is completed.

The impact is assessed to be of low significance and with the implementation of mitigation is reduced

to very low (Table 2-32).

:1/
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Table 2-32: Significance of disturbance and/or mortality of marine life during construction of beach
access roads

Extent intensity Duration Consequence Probability Significance Status Confidence

Without Local High Shod-term Low

mitigation 1 3 1
Definite LOW -ye High

Essential mitigation measures:

• Confine the spatial extent of access road construction to the minimum required to minimise disturbance within the
coastal zone.

• Inform all staff about sensitive marine habitats.

• Ensure that a 10 m buffer zone from the toe of the dune/cliffs remains undisturbed outside of the construction
footprint.

• Ensure that stringent waste management practices are in place at all times.

• Prohibit vehicle maintenance and refuelling on the beach.

• Park vehicles / plant / machinery on beach access roads rather than on the beach when not in use.

• Use drip trays and bunding where spills / losses are likely to occur.

• Clean up hydrocarbon spills immediately.

• Collect and dispose of polluted soil at a licensed waste disposal facility.

• Subject mobile equipment, vehicles and power generation equipment to monthly noise tests.

• Respond rapidly to complaints and take appropriate corrective action.

With Local Medium Shod-term Very Low

mitigation 1 2 1
Definite VERY LOW -ye High

2.5.2.2 Potential Impact ME2: Mortality of Marine Fauna caused by Construction Waste

Objects that are particularly detrimental to marine fauna include plastic bags and bottles, pieces of

rope and small plastic particles. Marine organisms are killed or injured daily by becoming entangled in

debris or by ingesting small plastic particles (Gregory 2009; Wright et al. 2013). Litter entering the

marine environment has escalated dramatically in recent decades! with an ever-increasing proportion

of litter consisting of non-biodegradable plastic materials. The impact of floating or submerged solid

materials on marine life (especially seabirds, turtles and fish) can be lethal and can affect rare and

endangered species.

The extent of the damage caused by solid waste is long-term and is viewed in the international context

since plastics are persistent in the environment and may be transported by currents for long distances.

The impact is assessed to be of high significance and with the implementation of mitigation is reduced

to medium (Table 2-33).
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Table 2-33: Significance of mortality of marine fauna caused by construction waste

Extent Intensity Duration Consequence Probability Significance Status Confidence
I Inter
without national Medium Long-term Very High

Possible HIGH -ye HighI mitigation

I
3 2 3 8 I

Essential mitigation measures:
• Inform all staff about sensitive marine species and the responsible disposal of consU-uction waste.
. Do not dispose of any waste in the marine environment.
. Display and explain waste handling and disposal protocols.

. Reduce, reuse, recycle all waste generated on site.

Wth
Inter-

Low Long-term High
• I - national Improbable MEDIUM -ye I Highmitigation

3 1 3 7

2.5.2.3 Potential Impact ME3: Increased Turbidity in the Water Column during Construction
of Beach Access Roads

Construction activities (i.e. handling and transport of sand to widen beach access roads) may loosen
sediment, making dunes and cliffs more prone to erosion, This loose sediment may be entrained and
washed down to the ocean during (very rare) storms, leading to increased turbidity and sedimentation

in the marine environment.

Benthic invertebrates, particularly those that filter-feed, are susceptible to the effects of turbidity as
many lack the mobility inherent to fishes. They generally ingest high levels of inorganic material filtered

from the water, resulting in lower growth rates, starvation and, in the worst cases, mortality. Higher
turbidity results in less light penetration, which has the potential to cause a temporary decrease in the
productivity of autotrophic microphytobenthos and phytoplankton. As sand movement in the nearshore
marine environment occurs naturally, both in the coastal zone and intertidally, nearshore biota in this
area is resilient to sand movement. It is expected that additional sediment input to the marine
environment during construction is unlikely to be detrimental, It is anticipated that the very small
volume of extra sand particle input that may be deposited by runoff during construction, will be
dispersed alongshore by wave action.

The impact is assessed to be insignificant (Table 2-34). No mitigation is required.

Table 2-34: Significance of increased turbidity in the water column during construction of beach
access roads

, Extent Intensity Duration Consequence Probability Significance Status Confidence

Vfth t Local Low
Short-

Very Lowou term Possible INSIGNIFICANT -ye Highl mitigation I

i 1 1 1 3

Essential mitigation measures:
. No mitigation_is required.

Short- l
‘ With Local Low , Very Low

. .
. term Possible INSIGNIFICANT -ye Highmitigation

1 1 1 3

2.5.3 Assessment of Impacts: Operational Phase

Five potential direct operational phase impacts on the marine ecology of the area were identified
related to beach mining:

. ME4: Shoreline erosion and altered beach profiles caused by beach mining;

. MES: Changes in macrofaunal community structure caused by beach mining;

ii
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• ME6: Disturbance and/or mortality of marine life caused by beach mining;

• ME7: Smothering of reefs and macrofauna caused by increased sedimentation from beach

mining; and

• MES: Increased turbidity in the water column caused by beach mining.

For the purposes of the marine ecology impact assessment, the worst case scenario for beach mining

has been assumed:

• Impacts are assessed for the northern beaches collectively and do not consider each beach

separately;

• Temporary sand berms or ditches will be required to mine VHM deposits along the low-water

mark of each beach; and

• Since beaches will likely be re-mined every two years during the LoM (i.e. 11 years). and effects

on habitats and communities may extend beyond this period, impacts are considered over a long-

term period.

2.5.3.1 Potential Impact ME4: Shoreline Erosion and Altered Beach Profiles caused by
Beach Mining

The profile of a beach and its characteristics (i.e. grain size and wave exposure) are intricately linked.

The removal of sediment and/or VHM may result in an increase in the mean particle size of the beach

surface sediments, a steeper beach gradient, localised erosion, and even shoreline retreat. This can

result from one of two likely processes: 1) local sediment loss and erosion at the mine sites, or 2) loss

of finer grains after return to the beach (as experienced during Namibian beach mining, see Pulfrich

2011b). Following disturbance, coarser grains are likely to remain on the beach resulting in beach

accretion and a change in the beach profile from a dissipative to a reflective state (McLachlan et al.

1994; Clarke et al. 1998; CSIR 2000; Pulfrich 2004; Pulfrich et al. 2008, 2010, 2011a,b; Pulfrich and

Branch 2014).

Data from the heavily mined coastline north of the Orange River mouth show that beaches and their

associated macrofaunal communities are highly dynamic, with considerable annual variation driven by

both natural influences and anthropogenic disturbance (McLachlan et al. 1994; Meyer et al. 1998; Nel

et al. 1997; Nel 2001; Pulfrich 2011 b). The coastline north of the Olifants River experiences very high

energy waves acting over a wide surf zone (Knight and Grab 2016). Monitoring studies for Trans Hex

Group (THG) mining classified the target beaches as “extremely dynamic”, with ‘highly variable”

morphodynamics (Nel and Pulfrich 2002; Nel et al. 2003; Pulfrich et a). 2004) driven by the natural

disturbance of severe winter storms that heavily erode the beaches and calmer periods during which

sediment is re-deposited (Pulfrich 2011).

Sand movement and replacement on beaches is an ongoing natural event whereby sand is

continuously eroded and replaced by offshore sediment during storm and high tide events. Historical

studies by Rossouw (1984) and Macdonald and Rozendaal (1995) have found that the dominant wave

vector is from the south-west. This results in longshore drift of sediments towards the north enabling

the transport of large volumes of sediment supplied by the Olifants River. The Benguela Current flows

northwards at between 1-2 km/h with a net volume drift in the order of tens of thousands of cubic

meters per day under oblique storm activities (McLachlan and Erasmus 1983). Removal of beach

material is therefore likely to be replaced during the next high tide and/or storm event, a process that

can take 24 hours to a few months depending on sea conditions.

Steep cliffs, up to 50 m above sea level, are present within the current mining area, although these

are not prominent within the proposed northern extension. The beach cliffs in front of the Tormin Mine
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are composed of highly weathered basement rocks and surficial sands. Mining the sands at the base

of these cliffs may cause instability and collapse, especially following high water inundation. To prevent

such an occurrence, a 10 m buffer zone was set from the toe of the cliffs seaward. No mining or

disturbance may take place within this strip to prevent the acceleration of natural shoreline erosion.

Although the northern extension consists predominantly of sand dunes and low profile rocks, sections

of steep cliffs are evident along the coastline.

The duration of the impact is classified as ‘long-term’, since the recovery of Namibian pocket beaches

to their Thatural” profiles (i.e. pre-mining) was projected to be in the region of 10 to 20 years post mining

(CSIR 2001b, 2006). Mitigation in terms of active rehabilitation (back-filling of beach mining

excavations and flattening of berms) reduces the intensity to medium’. The extent of the disturbance

is site specific as changes in beach characteristics (gradient and sediments) are expected in the area

of operations only, and active rehabilitation and waves should re-establish natural beach profile and

sediment in the ‘medium-term’ (Pulfrich 20111).

The impact is assessed to be of high significance and with the implementation of mitigation is reduced

to low (Table 2-35).

Table 2-35: Significance of shoreline erosion and altered beach profiles caused by beach mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local High Long-term High
Definite i HIGH -ye Medium

mitigation I 7

L Essential mitigation measures:
: Enforce a 10 m buffer 2one from the toe of the sand dunes and cliffs towards the sea in which no mining or

disturbance may take place.
• Take weekly photographs of beach mining areas (dunes and cliffs) and cease work if deviations are recorded (until

mitigation measures are implemented).
• Undertake primary processing on the beach and distribute unwanted sediment evenly above the mid-line of the

beach from where it was mined.
• Avoid discharging tailings from a centralised point.

. Actively backfill mined beaches and profile the mining area to resemble the natural beach profile.

• Remove sand berms (or similar) and any artificial structures on completion of each mining episode.

. Rehabilitate all access roads built over coastal areas as soon possible. not necessarily waiting for the end of Life of
Mine.

. Minimise disturbance of the intertidal and subtidal areas.

With Local Medium Long-term Medium
. . . Possible LOW -ye Medium

mitigation 1 2 3 6

2.5.3.2 Potential Impact ME5: Changes in Macrofaunal Community Structure caused by

Beach Mining

Changes in the physical nature of the beach from VHM mining may result in concomitant changes in

macrofaunal community composition. Beach profile and morphodynamics directly influence the biotic

community composition of a beach and may result in temporary or permanent changes in the faunal

communities inhabiting them (Brown and McLachlan 1990; McLachlan et al. 1994; Defeo and Alava

1995; Brown and McLachlan 2002; Gomez-Pina et al. 2002). Sandy beach macrofauna have an

important role in the detritus food chain by assimilating nutrients and providing energy to higher trophic

levels such as surf-zone fish and seabirds (Brown and Odendaal 1994; McLachlan et al. 1994; Meyer

et al. 1998; Nel et al. 1997; Nel 2001). The loss of this component of fauna may have a negative

cascading effect throughout the food web (Dugan et al. 2003).

The potential changes in particle size are of particular concern in terms of the subsequent impacts on

macrobenthic beach communities. Pulfrich (2011 b) previously listed potential impacts ranging from an

initial localised decrease in diversity and abundance due to smothering of resident species, to
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complete elimination of infauna due to intolerance to increased particle size. This impoverishment of

benthic fauna from the deposition of mined sediment has previously been recorded in the decline of

the white mussel (Donax spp.) populations in the central Elizabeth Bay beach! Namibia, as a result of

a decrease in burrowing efficiency in coarse sands (Nel 1995; Nel et al. 2001), physical exclusion by

increasingly harsh swash climates, and possible smothering (McLachlan 1996).

There is a wide range of reported macrofauna abundance and biomass data from the 120 km stretch

of beach-dominated coastline north of the Orange River mouth where large scale seawall mining and

sediment discharges have occurred for the past 75 years. Macrofauna abundances in this region

ranged from zero (at active mine sites) to over 7700 individuals per metre of beach (biomass: 84 g/m)

at recovering beaches (McLachlan et al. 1994; Meyer et al. 1998; Nel et al. 1997; Nel 2001). As such,

Pulfrich (2011 b) argues that whilst there are long- term cumulative effects of extensive beach mining,

these abundance values “fall within the range reported for coarse-grained sandy beaches along the

southern African west coast”.

In summary, while there will be a significant immediate negative impact of beach mining on biotic

parameters of the intertidal beach (abundance, biomass, species richness, and community structure),

there is likely to be a rapid (±four to five years) recovery of macrofaunal communities following the

cessation of mining if the beach profile is returned to pre-mining state and beach surface sediments

post-mining are similar to those originally mined (Hurme and Pullen 1988; Pulfrich et al. 2004),

The extent of the disturbance would be site specific as physical changes are expected in the proposed

beach mining areas only. The dynamic nature of the beaches and the cyclical variations in sediment

supply and erosion will counteract the removal of the heavy mineral target fraction over time. The

duration is classified as ‘long-term’ as the impact will act over the project duration (11 years) and, if

full recovery is possible without mitigation, this may take up to 20 years. With rehabilitation, recovery

is likely to take up to five years. also resulting in a ‘long-term’ impact.

The impact is assessed to be of high significance and with the implementation of mitigation is reduced

to medium (Table 2-36).
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Table 2-36: Significance of changes in macrofaunal community structure caused by beach mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local High Long-term High

mitigation 1 3 3
Definite HIGH -ye High

Essential mitigation measures:
Enforce a 10 m buffer zone from the toe of the sand dunes and cliffs towards the sea in which no mining or
disturbance may take place.

• Take weekly photographs of beach mining areas (dunes and cliffs) and cease work if deviations are recorded (until
mitigation measures are implemented).

• Undertake primary processing on the beach and distribute unwanted sediment evenly above the mid-line of the
beach from where it was mined.

• Avoid discharging tailings from a centralised point.

• Actively backfill mined beaches and profile the mining area to resemble the natural beach profile.

• Remove sand berms (or similar) and any artificial structures on completion of each mining episode.

• Rehabilitate all access roads built over coastal areas as soon possible, not necessarily waiting for the end of Life of
Mine.

• Minimise disturbance of the intertidal and subtidal areas.

With Local Medium Long-term Medium

mitigation 1 2 3 6
Definite MEDIUM -ye High

2.5.3.3 Potential Impact MEG: Disturbance and/or Mortality of Marine Life caused by Beach
Mining

Beach mining operations will require intense heavy vehicle traffic over the beach and dune area, the

excavation of beach sand and the use of mining equipment for sorting of VHM (SRK 2017). This will

result in the disturbance andfor mortality of macrofauna in the operational footprint through active

mining and sorting as well as crushing of macrofauna by continual heavy vehicle traffic on the beach.

Past studies have indicated that the innate dynamic nature of sandy beaches has resulted in a

tolerance of the beach macrofauna to short-term, localised disturbance. Most species found in the

intertidal and nearshore areas of a beach tend to be opportunistic pioneer species with high

reproductive and growth rates (e.g. small crustaceans and polychaetes) (Newell et al. 1998).

Populations of long-lived species (such as molluscs), which also live on sandy beaches, take more

time to re-establish and biomass remains low for years after the cessation of mining activities (Kenny

and Rees 1996). Thus, while it is expected that beach mining will have a significant initial negative

impact on beach macrofauna, it is likely that there will be a relatively rapid recolonisation and recovery

of these communities starting with pioneer species (Newell et al. 1998).

Tylos granulatus (commonly known as the giant pill bug, also referred to as Tylos) is a West Coast

species that is highly sensitive to anthropogenic disturbances, especially light pollution, beach traffic,

construction and coastal mining. Sensitivity to disturbance, along with the life history of this

invertebrate (slow growth rate, late maturity at 2 to 3 years of age, low fecundity and high natural

mortality rate) (Kensley 1974; Brown and Odendaal 1994; Brown 2000), the ease of identification, the

wide distribution range and the position of its habitat on the shore has resulted in this isopod being

used as an important indicator species for monitoring the impacts of coastal mining (see work by Clark

and Nel 2002; Clark et al. 2004, 2005, 2006; Pulfrich and Atkinson 2007; Pulfrich et al. 2007, 2008;

Clark et al. 2009; Pulfrich et al. 2010; Pulfrich 2011b). Overburden stripping and mining efforts for

VHM will eliminate the upper shore and severely modify the intertidal zone of sandy beaches. These

areas are primary burrowing and feeding habitats for not only Tylos, but several other infaunal species.

Tylos forage in disturbed sediments, a behaviour that predisposes this species to being squashed by

heavy vehicles returning with mined sediment (Pulfdch 2011b). Despite significant anthropogenic

pressure, Tylos populations persist north of the Olifants River mouth and along the Namaqualand and

southern Namibian coasts (Pulfrich et al. 2003 a&b). This is due to the species successfully recruiting
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back to rehabilitated mined beaches from adjacent unaffected beaches (Pulfrich 2004; Pulfrich et al.

2008, 2010), with full recovery to pie-disturbance densities and size ranges attained 3 to 5 years after

the cessation of the disturbance. However, Tylos population size structures at Mining Area 1 near

Oranjemund, Namibia have not returned to baseline levels several decades after the cessation of

mining activities (Pulfrich 2011 b). This is largely due to the absence of large, mature individuals, which

compromises the reproductive output and long-term survival of the population (Pultrich 2011b). As

Mining Area 1 was never rehabilitated and mining impacts are ongoing adjacent to recovering

beaches, population recovery appears to be heavily reliant on beach rehabilitation and invertebrate

recruitment from adjacent beaches (Pulfrich 201 lb).

Some of the species observed at the site include African black oystercatchers (Haematopus moquini).

white fronted plovers (Charadrius ma,’g/natus), sanderlings (Ca//dOs a/ba) and gulls. Oystercatchers

are rocky-shore specialists and rarely leave their territories, while sanderlings are common summer

visitors that teed on invertebrate prey buried in the sand in the upper intertidal zone. White fronted

plovers mate for life, and the pair retains the same sandy shore territory where they feed on

gastropods, bivalves, isopods, crabs, and other small crustaceans. African black oystercatchers are

classified as “Near Threatened, while white fronted plovers are considered a species of “Least

Concern” by the IUCN. Although these species are generalist feeders and can hypothetically forage

on similar prey in adjacent undisturbed sites, their site fidelity may restrict the birds’ ability to move

away from the disturbance. Considering that areas of similar habitat may provide temporary feeding

grounds for these species during mining at a particular beach, the concern over avifauna disturbance

is low.

Potential hydrocarbon spills, operational waste (especially plastics) and noise and vibration from

heavy machinery and vehicles may cause further disturbance to and/or mortality of marine life,

although many species (e.g. mammals and fish) are able to move away from the disturbance.

The impact will be felt ‘long-term’ and natural recovery is expected to take up to five years for

rehabilitated beaches and more than twenty years for non-rehabilitated beaches (Pulfrich 2011b). As

the invertebrate macrofaunal communities found on the target beaches are not unique to the region,

nor to the West Coast as a whole, the proposed project is associated with a ‘medium’ cost to the

environment if mitigation is successful.

The impact is assessed to be of high significance and with the implementation of mitigation is reduced

to medium (Table 2-37).
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Table 2-37: Significance of disturbance and!or mortality of marine life caused by beach mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local High Long-term High
mitigation 1 3 3 7

Definite HIGH -ye High

Essential mitigation measures:
• Enforce a 10 m buffer zone from the toe of sand dunes and cliffs towards the sea in which no mining may take

place.
• Ensure efficient and effective return of tailings to the beach to allow for dispersion by tidal action. Should this not be

effective, manual landscaping of the beach back to its original profile must be undertaken within a maximum of 24
hours of cessation of mining.

• Actively backfill mined beaches and profile the mining area to resemble the natural beach profile.
• Reduce disturbance of beach habitat adjacent to mining pits through stringent environmental management and

good house-keeping practices.
• Inform all staff about sensitive marine species and the responsible disposal of waste.
• Display and explain waste handling and disposal protocols.
• Reduce, reuse, recycle all waste generated on site.
• Ensure that stringent waste management practices are in place at all times.
• Prohibit vehicle maintenance and refuelling on the beach.
• Park vehicles / plant / machinery on beach access roads rather than on the beach when not in use.
• Use drip trays and bunding where spills / losses are likely to occur.
• Clean up hydrocarbon spills immediately.
• Collect and dispose of polluted soil at a licensed waste disposal facility.
• Subject mobile equipment, vehicles and power generation equipment to monthly noise tests.
• Respond rapidly to complaints and take appropriate corrective action.

With Local Medium Long-term Medium
mitigation 1 2 3 6

Definite MEDIUM -ye High

2.5.3.4 Potential Impact ME7: Smothering of Reefs and Macrofauna caused by Increased
Sedimentation from Beach Mining

Macrofauna may be smothered through the process of mining and the disposal of tailings back onto

the beach. Deposition of sediment mobilised during mining activities may inundate and smother

intertidal and shallow subtidal rocky shores and reefs adjacent to the mining area, resulting in changes

in community composition or, in the case of rocky shores, complete elimination of intertidal benthos.

The Olifants River mouth, located some 15km south of the study area, is permanently open to the

sea and discharges large volumes of sediment and fresh water into the Benguela system during flood

events. First to settle out is the bedload fraction of sediments (sand and gravel) that contribute

substantially to northward, nearshore sediment transport; while finer silts and mud are dispersed

northwards (Shillington et al. 1990; Rogers and Bremner 1991). This fine sediment discharge

contributes to the high natural turbidity of the nearshore waters (Pulfrich 2011 b).

Sand berms constructed in the low-shore zone of the sandy beach will be vulnerable to ongoing

erosion from wave action, which will transport a proportion of the eroded sediments offshore via

undertow and rip currents. The remainder of the sediments will become trapped in the surf zone of

exposed beaches, transported in the long-shore littoral drift, and will finally be deposited on rocky

headlands down current. Such sedimentation can have severe impacts on intertidal and shallow

subtidal rocky shore habitats (Puifrich 2011a). Community diversity and composition can be affected

either through direct smothering, clogging of filter4eeding apparatus, or though cascading effects of

higher trophic level community mortality (Eekhout et al. 1992). While all of these effects were observed

in rocky shore communities in the vicinity of seawall mining operations in southern Namibia on the

West Coast (Pulfrich 1998, 2002a, 2002b, 2005, 2006, 2007, 2008, 2009, 201 Ob, 2011; Pulfrich et al.

2003a, 2003b), it is difficult to determine whether inundation is due to natural sediment migration or r
the addition of mined material.
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The extent of smothering will be site specific, with effects limited to the area immediately adjacent to

each beach being mined. The suspension of increased sediment is expected throughout the life of the

project, both while beaches are mined and while loose sediment from unstable beaches is washed

offshore. This period is likely to extend one or two years beyond the cessation of mining. The intensity

of the impact is given a ‘medium’ rating before mitigation, because while there are demonstrated

negative impacts of sedimentation on rocky habitat communities, high volume sediment transport of

alluvial material is naturally occurring in this area. The impact is assessed as ‘probable’, as the

smothering of fringing reefs may occur, although it is unlikely that it will be possible to attribute this

directly to beach mining.

The impact is assessed to be of low significance and with the implementation of mitigation is reduced

to very low (Table 2-38).

Table 2-38: Significance of smothering of reefs and macrofauna caused by increased
sedimentation from beach mining

__________ Extent Intensity Duration Consequence Probability Significance Status Confidence

. Medium-
Without Local Medium Low

. .
term Probable LOW -ye Medium

mitigation
1 2 2 5 I

Essential mitigation measures:
• Prohibit mining closer than 10 m to rocky shore habitats.
• Actively backfill mined beaches and profile the mining area to resemble the natural beach profile.

With Local Low Medium- Very Low Iterm Probable VERY LOW -ye I Medium
mitigation

1 1 2 4

2.5.3.5 Potential Impact ME8: Increased Turbidity in the Water Column caused by Beach
Mining

There may be an increase in turbidity of the surf zone and nearshore water column due to mining

activities. This increased turbidity may negatively affect primary production; filter4eeding efficiency;

the survival of suspension feeders and invertebrate larvae; the availability and suitability of food for

higher order consumers; and an associated cascade of negative effects through the marine food web.

The extent of this impact is expected to be ‘local’ and is likely to remain confined to the surf zone

adjacent to the mining area. West Coast faunal communities are tolerant of low visibility conditions as

these are experienced often due to alluvial output, nutrient-rich inshore waters and high energy surf

zones. The effects are likely to be “short-term”, as mining events will take place in alternate years (i.e.

less than 2 years). Due to the exposed nature of the area and the resultant transient nature of turbid

water plumes, sediment is expected to be washed away and dispersed during mining activities.

Coarser sands that are discarded as reject tailings from PBC units are expected to settle out rapidly,

while the small amount of silt and clay in the material will remain in suspension for longer (Pulfrich

2011b).

The impact is assessed to be insignificant (Table 2-39). No mitigation is required.

ii
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Table 2-39: Significance of increased turbidity in the water column caused by beach mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

I Short
Without Local Low term Improbable INSIGNIFICANT -ye High

Very Low

mitigation I I I

Iii 1

Essential mitigation measures:

. No_mitigation is required.
II

I Short- veryLow IWith Local Low
term Improbable INSIGNIFICANT -ye High

mitigation
11111 3 I

2.5.4 Assessment of Impacts: Closure Phase

Three potential direct Closure phase impacts on the marine ecology of the area were identified:

• ME9: Disturbance and/or mortality of marine life during Closure of beach access roads;

• MEl 0: Mortality of marine fauna caused by waste; and

• MEl 1: Increased turbidity in the water column during rehabilitation of beach access roads.

2.5.4.1 Potential Impact ME9: Disturbance andlor Mortality of Marine Life during Closure of

Beach Access Roads

Heavy construction vehicles will require access to the high shore of each beach during closure. Any

birds feeding and/or roosting in the area will be disturbed and displaced for the duration of closure

activities. Other marine fauna are unlikely to be affected as fish and mammals are able to temporarily

move away from the disturbance! while invertebrates are not sensitive to noise. Mortality of

invertebrate fauna through crushing by heavy vehicles will be inevitable. It is expected that marine

fauna would have moved away from the beaches during mining but may have re-colonised the

beaches if closure activities are undertaken if mining activities have ceased for an extended period.

The use of heavy vehicles for closure will also increase the likelihood of hydrocarbon pollution affecting

beaches and nearshore waters.

The impact is assessed to be of low significance and with the implementation

to very low (Table 2-50).

of mitigation is reduced
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Table 240: Significance of disturbance and/or mortality of marine life during closure of beach
access roads

t Extent Intensity Duration Consequence Probability ( Significance Status Confidence

Without Local High Short-term Low
mitigation 1 3 1

Probable LOW -ye High

Essential mitigation measures:
• Confine the spatial extent of access road closure to the minimum required to minimise disturbance within the coastal

zone.
I • Inform all staff about sensitive marine habitats.

Ensure that a 10 m buffer zone from the toe of the dune/cliffs remains undisturbed outside of the closure footprint.
. Ensure that stringent waste management practices are in place at all times.
• Prohibit vehicle maintenance and refuelling on the beach.
• Park vehicles / plant / machinery on beach access roads rather than on the beach when not in use.
• Use drip trays and bunding where spills / losses are likely to occur.
• Clean up hydrocarbon spills immediately.
• Collect and dispose of polluted soil at a licensed waste disposal facility.
• Subject mobile equipment, vehicles and power generation equipment to monthly noise tests.
• Respond rapidly to complaints and take appropriate corrective action.

With Local Medium Short-term Very Low
. . . Probable VERY LOW -ye Highmitigation 1 2 1 4

2.5.4.2 Potential Impact MEIO: Mortality of Marine Fauna caused by Waste

Objects that are particularly detrimental to marine fauna include plastic bags and bottles, pieces of

rope and small plastic particles. The impact of floating or submerged solid materials on marine life

(especially seabirds, turtles and fish) can be lethal and can affect rare and endangered species.

The extent of the damage caused by solid waste is long-term and is viewed in the international context

since plastics are persistent in the environment and may be transported by currents for long distances.

The impact is assessed to be of high significance and with the implementation of mitigation is reduced

to medium (Table 241).

Table 241: Significance of mortality of marine fauna caused by waste

Extent Intensity Duration Consequence Probability Significance Status Confidence

. Inter— . I I

Without Medium Long-term Very Highnational Possible I HIGH -ye Highmitigation
‘! 2! 3 8

I Essential mitigation measures:
. Inform all staff about sensitive marine species and the responsible disposal of waste.
• Do not dispose of waste in the marine environment.
• Display and explain waste handling and disposal protocols.
• Reduce. reuse, recycle all waste generated on site.

Inter- . .

. I
With . Low I Long-term High Inational .

. Improbable . MEDIUM -ye i Highmitigation
II ij I I I

2.5.4.3 Potential Impact MEII: Increased Turbidity in the Water Column during Closure of
Beach Access Roads

Closure activities (i.e. handling and transport of sand to rehabilitate beach access roads) may loosen

sediment, making dunes and cliffs more prone to erosion. This loose sediment may be entrained and

washed down to the ocean during (very rare) storms, leading to increased turbidity and sedimentation

in the marine environment.
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Benthic invertebrates, particularly those that filter-feed, are susceptible to the effects of turbidity as
many lack the mobility inherent to fishes. As sand movement in the nearshore marine environment
occurs naturally, both in the coastal zone and intertidally, nearshore biota in this area is resilient to
sand movement. It is expected that additional sediment input to the marine environment during closure
is unlikely to be detrimental.

The impact is assessed to be insignificant (Table 2-42). No mitigation is required.

Table 242: Significance of increased turbidity in the water column during closure of beach access
roads

I Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low
Short-

Very Low
‘ mitigation

term Possible INSIGNIFICANT -ye High
1 1 1 3

Essential mitigation measures:
• No mitigation is required.

With Local Low Short- Very Low
mitigation

I term Possible INSIGNIFICANT -ye High
_____ 1 1 1 3

2.5.5 The No-Go Alternative

The No-Go alternative entails no change to the status quo. No additional beaches would be mined by
MSR. The stretch of coastline north of Thrmin Mine has been severely disturbed by prior and current
mining! prospecting and informal beach access by the public. These activities are likely to continue in
the foreseeable future under the No-Go alternative. THG is likely to continue to mine diamonds along
the stretch of coastline north of Tormin Mine until 2020.

MSR will continue to abstract seawater for Tormin Mine although possibly at reduced abstraction rates.

2.5.6 Mitigation Measures: Potential Marine Ecology Impacts

Essential marine ecology mitigation measures during construction are as follows:

• Confine the spatial extent of impacts to the minimum required to minimise disturbance within the
coastal zone.

• Limit duration of construction activities in the coastal zone.

• Inform and empower all staff about sensitive marine habitats.

• Ensure that 310 m buffer zone from the toe of the dune/cliffs remains undisturbed outside of the
construction footprint.

• Inform all staff about sensitive marine species and the responsible disposal of construction waste.

• Do not dispose waste in the marine environment.

• Display and explain waste handling and disposal protocols.

• Reduce, reuse, recycle all waste generated on site.

• Ensure that stringent waste management practices are in place at all times.

• Prohibit vehicle maintenance and refuelling on the beach.

• Park vehicles / plant! machinery on beach access roads rather than on the beach when not in
use.
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• Use drip trays and bunding where spills / losses are likely to occur.

• Clean up hydrocarbon spills immediately.

• Collect and dispose of polluted soil at a licensed waste disposal facility.

• Subject mobile equipment, vehicles and power generation equipment to monthly noise tests.

• Respond rapidly to complaints and take appropriate corrective action.

• Rehabilitate the disturbed area.

Essential marine ecology mitigation measures during operations are as follows:

• Enforce a 10 m buffer zone from the toe of the sand dunes and cliffs towards the sea in which no
mining or disturbance may take place.

• Take weekly photographs of beach mining areas (dunes and cliffs) and cease work if deviations
are recorded (until mitigation measures are implemented).

• Undertake primary processing on the beach and distribute unwanted sediment (tailings) evenly
above the mid-line of the beach from where it was mined.

• Avoid discharging tailings from a centralised point.

• Actively backfill mined beaches and profile the mining area to resemble the natural beach profile.

• Remove sand berms (or similar) and any artificial structures on completion of each mining
episode.

• Rehabilitate all access roads built over coastal areas as soon possible, not necessarily waiting
for the end of LoM.

• Minimise disturbance of the intertidal and subtidal areas.

• Ensure efficient and effective return of tailings to the beach to allow for dispersion by tidal action.
Should this not be effective, manual landscaping of the beach back to its original profile must be
undertaken within a maximum of 24 hours of cessation of mining.

• Reduce disturbance of beach habitat adjacent to mining pits through stringent environmental
management and good house-keeping practices.

• Prohibit mining closer than 10 m to rocky shore habitats.

• Inform all staff about sensitive marine species and the responsible disposal of waste.

• Do not dispose waste in the marine environment.

• Display and explain waste handling and disposal protocols.

• Reduce, reuse, recycle all waste generated on site.

• Ensure that stringent waste management practices are in place at all times.

• Maintain high safety standards and employ ugood housekeeping’. This should incorporate plans
for emergencies.

• Prohibit vehicle maintenance and refuelling on the beach.

• Park vehicles / plant / machinery on beach access roads rather than on the beach when not in
use.
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• Use drip trays and bunding where spills flosses are likely to occur.

• Clean up hydrocarbon spills immediately.

• Collect and dispose of polluted soil at a licensed waste disposal facility.

• Subject mobile equipment. vehicles and power generation equipment to monthly noise tests.

• Respond rapidly to complaints and take appropriate corrective action.

Essential marine ecology mitigation measures during closure are as follows:

• Confine the spatial extent of impacts to the minimum required to minimise disturbance within the
coastal zone.

• Limit duration of closure activities in the coastal zone.

• Inform and empower all staff about sensitive marine habitats.

• Ensure that a 10 m buffer zone from the toe of the dunefcliffs remains undisturbed outside of the
affected footprint.

• Inform all staff about sensitive marine species and the responsible disposal of waste.

• Do not dispose waste in the marine environment.

• Display and explain waste handling and disposal protocols.

• Reduce! reuse! recycle all waste generated on site.

• Ensure that stringent waste management practices are in place at all times.

• Prohibit vehicle maintenance and refuelling on the beach.

• Park vehicles f plant I machinery on beach access roads rather than on the beach when not in
use.

• Use drip trays and bunding where spills / losses are likely to occur.

• Clean up hydrocarbon spills immediately.

• Collect and dispose of polluted soil at a licensed waste disposal facility.

• Subject mobile equipment, vehicles and power generation equipment to monthly noise tests.

• Respond rapidly to complaints and take appropriate corrective action.

• Rehabilitate the disturbed area.

Best practice marine ecology mitigation measures are as follows:

• Perform a thorough search of the construction footprint for bird nests and eggs and relocate to
within the 10 m buffer zone before commencing construction or mining activities.

• Position PBCs on the haul roads or on the beach access roads above the high tide mark to reduce
the risk of fuel spillage.

I’
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2.6 Potential Freshwater Ecology Impacts

2.6.1 Introduction, Terms of Reference and Methodology

This assessment is based on the Freshwater Ecology Impact Assessment undertaken by Freshwater

Consulting Group (see Appendix 11 E)

The TaR for the study were to:

• Undertake a desktop sensitivity screening study to a distance of —1km inland of the proposed

beach mining area and all areas proposed for conventional surface mining and map ecological

sensitivity;

• Undertake a site survey in order to characterise and delineate wetlands, pans and aquatic

ecosystems (including watercourses) and assess their function, present ecological state and

recommended ecological category;

• Place freshwater ecosystems in a regional context with regard to biodiversity importance;

• Describe wetland-dependent fauna and flora species present;

• Map wetlands in terms their ecological sensitivity and functional value, in consultation with the

soil, faunal and botanical specialists;

• Comment on sensitivity in terms of ecologically important habitats, ecological corridors and

linkages with other ecological systems on and adjacent to the site;

• Identify and assess the suite of potential direct and indirect environmental impacts of the project;

• Identify and assess the potential cumulative impacts of the project and existing mining activities

at Tormin and regionally; and

• Recommend mitigation measures to avoid andfor minimise impacts and enhance benefits

associated with the proposed project.

The baseline is based on the review of existing information, derived though a literature search and

review of all relevant GIS layers of freshwater ecosystems in the area. The freshwater ecology

specialist ground-truthed the spatial data during a site visit in December 2016.

2.6.2 Assessment of Impacts: Construction Phase

One potential direct construction phase impact on the freshwater ecology of the area was identified:

• FE1: Destabilisation of watercourses caused by road widening and increased vehicle movements

during construction.

2.6.2.1 Potential Impact FEI: Destabilisation of Watercourses caused by Road Widening
and Increased Vehicle Movements during Construction

A single ephemeral drainage line (31°29’31.76”S; 18’ 2’3861”E [east] and 31°29’47.19”S; 18°

27.71”E [west]) was identified in the study area north of Tormin Mine. The identified drainage line

(Watercourse 1) is situated north of Beach 1. The condition of watercourse 1 is coarsely assessed as

Present Ecological State (PES) Category C, based on the DWAF (2008) definitions of PES categories.

The watercourse is fragmented by minor roads traversing the system and has been affected by

erosion, primarily adjacent to the road crossings. The watercourse is considered to be of Low to

Medium conservation importance, but would have high sensitivity to changes in flows, particularly

increased flow, and physical disturbance. The dominant function of the watercourse as an aquatic

ecosystem is assumed to be the conveyance of water under episodic flood conditions.
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The widening of the beach access road to Beach 1 and the movement of heavy vehicles during

construction will increase the erosion potential of the banks of Watercourse 1. However, the slope of

the watercourse to the beach is not steep and erosion is thus likely to be localised.

The alternative access road to Beach 1 is preferred to avoid a second crossing of Watercourse 1. The

alternative access road will reduce the potential impact on Watercourse 1 during construction.

The proposed widening of public road 0P9764 to 8 m would cause localised degradation of

Watercourse 1 along the widened road edge.

No watercourses or freshwater ecosystems will be affected by the construction of the infrastructure I
plant expansion area. Although high levels of erosion are expected during the construction of the

pipeline down to the beach along the existing haul roads, this pipeline would not cross or affect any

identified watercourses.

The impact is assessed to be of low significance and with the implementation of mitigation is reduced

to very low (Table 2-43).

Table 243: Significance of destabilisation of watercourses caused by road widening and increased
vehicle movements during construction

Extent Intensity Duration Consequence Probability Significance Status Confidence

Medium-
Without Local Medium Low
mitigation

term Probable LOW -ye High
1 2 2 5

Essential mitigation measures:
• Utilise the alternative access road to Beach 1.
• Plan for the management of water runoff during infrequent but potentially destructive storms.
• Allow forthe dissipation of runoff into the surrounding veld from multiple side drains, rather than forthe concentration

of flows along or off the road in major channels.
• Install pipe culverts or similar at the road crossing points to allow for the uninterrupted flow of water under / across

the road. Culvert design must include allowance for effective dissipation of flow downstream, and multiple pipes
must be used to prevent concentration of flows.

• Avoid piling graded vegetation and soils along the road edges, where they will contribute to blockage of surface
runoff and add sources of loose sediment to enter watercourses. Incorporate this material into road fill or shape to
ensure dissipation occurs.

• Minimise the disturbance corridor during road widening.
• Regularly maintain stormwater outlets / dissipation channels.
• Ensure that construction-associated waste (e.g. plastic, rubble) is disposed of appropriately on a frequent and

ongoing basis.
• Ensure that vehicle and machinery refuelling / storage is managed to minimise pollution opportunities.

With Local Low Short- Very Low
mitigation

term Probable VERY LOW -ye High
1 1 1 3

2.6.3 Assessment of Impacts: Operational Phase

One potential direct operational phase impact on the freshwater ecology of the area was identified:

• FE2: Destabilisation of watercourses caused by increased vehicle movements during operations.

2.6.3.1 PotentiallmpactFE2: Destabilisation of Watercourses caused by Increased Vehicle
Movements during Operations

Three minor watercourses were identified on Farm Geelwal Karoo 262 — one north of the processing
plant (Watercourse 2) and two south of the processing plant (Watercourses 3 and 4). These
watercourses drop steeply down to the beach and are highly eroded from disturbance caused by runoff
and flow diversion from the existing haul roads. Under natural conditions, these systems would be
driven by episodic surface runoff and possibly through seepage from adjacent dunes. The condition
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of the watercourses is assessed to vary in condition from Category D for the watercourses south of
the processing plant, to Category C/D for the watercourse north of the processing plant. The main role

of these watercourses is the conveyance of water from the coastal dunes / cliffs down to the sea.

The watercourse just north of beach 1 (watercourse 1) has a relatively flat gradient. Watercourses 2-

4 on Farm Seelwal Karoo 262 have all been affected by erosion, largely caused by the steep haul

roads between the beach and the processing plant.

Increased use of existing haul roads would potentially exacerbate such erosion. Increased vehicle

movements would affect Watercourse 1 and Watercourse 2. Watercourse 2 is located between the

northern beaches and the processing plant. Increased use of the main haul road over these

watercourses could significantly exacerbate the erosion potential. Uncontrolled turning, off-road

driving and unmanaged runoff from the roads would all contribute to increased erosion potential. Such

erosion would be largely irreversible, although with significant effort, erosion could at least be halted.

The alternative access road to Beach 1 is preferred to reduce the potential impact on Watercourse 1

during operations.

The impact is assessed to be of medium significance and with the implementation of mitigation is

reduced to low (Table 2-44).

Table 244: Significance of destabilisation of watercourses caused by increased vehicle
movements during operations

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Long-term Medium
Probable MEDIUM -ye High

mitigation 1 2 3 6

Essential mitigation measures:
• Utilise the alternative access road to Beach 1,

• Strictly control the passage of vehicles on the road. No vehicles should be allowed to turn in or pull over into areas
abutting the road, other than where formally designated turning or pullover areas have been created and managed.

• Allow forthe dissipation of runoff into the surrounding veld from multiple side drains, rather than forthe concentration
of flows along or off the road in major channels.

• Install multiple culvens or other appropriate structures at Watercourse 2 to convey water runoff under / across the
road and into the natural watercourse downstream of the road such that it does not result in erosion or channel
constriction downstream.

• Maintain culverts by removing sand and debris, and dispose material outside of the affected watercourse so that it
does not create additional blockages.

• Implement measures (adjusting the routing of flows, dissipating runoff and/or establishing vegetation) to address
erosion nick-points along the roads.

• Undertake monthly auditing of access roads to assess erosion with a photographic record.

• Compile a storrnwater management plan that outlines a strategy for the management of stormwater flows off all
hardened surfaces and off roads to inform ongoing management.

With Local Low Long-term Low
Definite LOW -ye Medium

mitigation 1 1 3 3

2.6.4 Assessment of Impacts: Closure Phase

One potential direct closure phase impact on the freshwater ecology of the area was identified:

• FE3: Destabilisation ofwatercourses caused by increased vehicle movements during closure.

2.6.4.1 Potential Impact FE3: Destabilisation of Watercourses caused by Increased Vehicle
Movements during Closure

The movement of heavy vehicles during closure may increase the erosion potential of the banks of

Watercourse 1. However, the slope of the watercourse to the beach is not steep and erosion is thus

likely to be localised.
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No watercourses or freshwater ecosystems will be directly affected by the closure of infrastructure I

plant on Farm Geelwal Karoo 262. Watercourse 2 may be indirectly affected by ongoing traffic

movements over Watercourse 2.

The impact is assessed to be of very low significance and with the implementation of mitigation is

reduced to insignificant (Table 245).

Table 245: Significance of destabilisation of watercourses caused by increased vehicle

movements during closure

I Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium
Short- very Low

mitigation
term Probable VERY LOW -ye High

1 2 1 4

Essential mitigation measures:

• Rehabilitate eroded areas (e.g. eroded channels, dongas).

• Plan for the management of water runoff during infrequent but potentially destructive storms.

• Remove or shape graded vegetation and soiLs along the road edges to ensure dissipation occurs.

• Regularly maintain stontwater outlets / dissipation channels.

• Ensure that waste (e.g. plastic, rubble) is disposed of appropriately on a frequent and ongoing basis.

• Ensure that vehicle and machinery refuelling / storage is managed to minimise pollution opportunities.

With Local Low Short- Very Low

mitigation
term Possible INSIGNIFIcANT -ye High

1 1 1 3

2.6.5 The No-Go Alternative

The No-Go alternative entails no change to the status quo. No additional watercourses would be

affected by mining and associated activities (hauling) at Tormin Mine. The stretch of coastline north

of Tormin Mine has been severely disturbed by prior and current mining / prospecting and informal

beach access by the public. These activities are likely to continue in the foreseeable future under the

No-Go alternative and low volumes of traffic moving along 0P9764 and down to the coast may

continue to destabilise Watercourse 1 and increase erosion potential.

Watercourses 2, 3 and 4 on Farm Geelwal Karoo 262 have already been disturbed by prior and current

mining activities and are likely to continue to degrade under the No-Go alternative. Erosion potential

is likely to increase if these watercourses are not rehabilitated.

2.6.6 Mitigation Measures: Potential Freshwater Ecology Impacts

Essential freshwater ecology mitigation measures during construction are as follows:

• Utilise the alternative access road to Beach 1.

• Plan for the management of water runoff during infrequent but potentially destructive storms.

• Allow for the dissipation of runoff into the surrounding veld from multiple side drains, rather than

for the concentration of flows along or off the road in major channels.

• Install pipe culverts or similar at the road crossing points to allow for the uninterrupted flow of

water under? across the road. Culvert design must include allowance for effective dissipation of

flow downstream, and multiple pipes must be used to prevent concentration of flows.

• Avoid piling graded vegetation and soils along the road edges, where they will contribute to

blockage of surface runoff and add sources of loose sediment to enter watercourses. Incorporate

this material into road fill or shape to ensure dissipation occurs.

• Minimise the disturbance corridor during road widening. I

II
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• Regularly maintain stormwater outlets! dissipation channels.

• Ensure that construction-associated waste (e.g. plastic, rubble) is disposed of appropriately on a
frequent and ongoing basis.

• Ensure that vehicle and machinery refuelling / storage is managed to minimise pollution
opportunities.

Essential freshwater ecology mitigation measures during operations are as follows:

• Utilise the alternative access road to Beach 1.

• Strictly control the passage of vehicles on the roai No vehicles should be allowed to turn in or
pull over into areas abutting the road, other than where formally designated turning or pullover
areas have been created and managed.

• Allow for the dissipation of runoff into the surrounding veld from multiple side drains, rather than
for the concentration of flows along or off the road in major channels.

• Install multiple culverts or other appropriate structures at Watercourse 2 to convey water runoff
under! across the road and into the natural watercourse downstream of the road such that it does
not result in erosion or channel constriction downstream.

• Maintain culverts by removing sand and debris, and dispose material outside of the affected
watercourse so that it does not create additional blockages.

• Implement measures (adjusting the routing of flows, dissipating runoff and/or establishing
vegetation) to address erosion nick-points along the roads.

• Undertake monthly auditing of access roads to assess erosion with a photographic record.

• Compile a stormwater management plan that outlines a strategy for the management of
stormwater flows off all hardened surfaces and off roads to inform ongoing management.

Essential freshwater ecology mitigation measures during closure are as follows:

• Rehabilitate eroded areas (e.g. eroded channels. dongas).

• Plan for the management of water runoff during infrequent but potentially destructive storms.

• Remove or shape graded vegetation and soils along the road edges to ensure dissipation occurs.

• Regularly maintain stormwater outlets / dissipation channels.

• Ensure that waste (e.g. plastic, rubble) is disposed of appropriately on a frequent and ongoing
basis.

• Ensure that vehicle and machinery refuelling / storage is managed to minimise pollution
opportunities.

Best practice freshwater ecology mitigation measures are as follows:

• Engage in active rehabilitation of the existing erosion channels on Farm Geelwal Karoo 262.
Implement measures to dissipate flow, increase topsoil and allow the establishment of stabilising
vegetation along and in the channels.
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2.7 Potential Terrestrial Ecology Impacts

2.7.1 Introduction, Terms of Reference and Methodology

This assessment is based on the Terrestrial Ecology Impact Assessment undertaken by Simon Todd
Consulting (see Appendix liP).

The ToR for the study were to:

• Undertake a desktop sensitivity screening study for the terrestrial environment to a distance of
—1 km inland of the proposed beach mining area and all areas proposed for conventional surface
mining and map biophysical sensitivity;

• Undertake a site survey I surveys to supplement existing data and to describe the baseline
characteristics (including species and habitats) of the refined area of assessment;

• Describe and map the sensitivity and distribution of habitats and sensitive areas (including
ecological Corridors and linkages with other ecological systems):

• Identify and assess the suite of potential direct and indirect environmental impacts of the project;

• Identify and assess the potential cumulative impacts of the project and existing mining activities
at Tormin and regionally;

• Recommend mitigation measures to avoid andfor minimise impacts and enhance benefits
associated with the proposed project; and

• Provide a high level revegetation I rehabilitation plan.

The study is based on the review of existing information, including previous ecological studies at Farm
Geelwal Karoo 262 and nearby mining sites. The specialist undertook three site visits to the study
area: a preliminary site visit in December 2016 to investigate the broader area and understand the
broad-scale ecological patterns and drivers in the region and to install twelve camera traps along the
coastline; a second site visit in May 2017 to undertake bird surveys and move the twelve cameras
traps and eight bucket pitfall traps to Farm Geelwal Karoo 262: and a final site visit in June 2017 to
sample the vegetation in the affected areas.

2.7.2 Assessment of Impacts: Construction Phase

Three potential direct construction phase impacts on the terrestrial ecology of the area were identified:

• TEl: Loss of vegetation and plant species of conservation concern (SCC) during construction;

• TE2: Disturbance to terrestrial fauna and loss of habitat during construction; and

• TE3: Disturbance to avifauna and loss of habitat during construction.

2.7.2.1 Potentiallmpact TEl: Loss of Vegetation and Plant 5CC during Construction

Construction related activities (widening of the northern haul road and the beach access roads, the
construction of the infrastructure / plant expansion area, and installation of pipelines and the powerline)

will require the physical disturbance and removal of intact vegetation habitat. Individual SCC and other
protected species would also be removed from the construction footprint.

The project footprint does not appear to have a high abundance of 5CC and it is unlikely that the
construction activities would compromise local populations of SCC. The loss of vegetation and SCC
is therefore likely to be local in nature as the impact will not be of broader significance.
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The impact is assessed to be of medium significance with and without the implementation of mitigation
(Table 2-68).

Table 246: Significance of loss of vegetation and plant SCC during construction

Extent Intensity Duration Consequence Pmbabilfty Significance Status Confidence

Without Local Medium Long-term Medium

p

Definite MEDIUM -ye Highmitigation 1 2 3 6

Essential mitigation measures:
i • Appoint a suitably qualified specialist to undertake a preconstruction walk-through to identify SCC and protected
I species within the construction footprint and oversee the rescue and relocation of these species.

• Obtain a permit from CapeNature for the removal and/or destruction of SOC.
• Limit vegetation clearance and the footprint of construction activities to the minimum required.
• Clearly define the boundary of the construction footprint area and ensure that all activities remain within the defined

footprint area.
• Ensure all new haul and access roads on Farm Geelwal Karoo 262 are constructed within the boundaries of the

proposed mining area or infrastructure / plant expansion area.

H Locate laydown areas or other temporary use areas within the construction footprint or the existing approved
processing area.

. Erect wind screens along beach access roads in areas of mobile sands to limit and contain wind-blown sand.

With Local Medium Long-term Medium I
.. . I Probable MEDIUM -ye Highmitigation j 1 ) 2 3 6 I

2.7.2.2 Potential Impact TE2: Disturbance to Terrestrial Fauna and Loss of Habitat during
Construction

The mammalian abundance and diversity on Farm Geelwal Karoo 262 is relatively high because of
the good condition of the natural vegetation on site (ascribed to the lack of livestock). There is an
abundance of herbivores on site with concomitant increases in small predators such as Cape Fox. At
present, although mining only occurs on the beaches below the processing plant, it appears that the
resident mammalian fauna is fairly tolerant of the haul vehicles and operations at the plant. There is
no evidence that current mining activities have significantly affected fauna except perhaps in the
immediate vicinity of the processing plant and haul roads. This suggests that the resident fauna would
be relatively tolerant of the proposed construction activities.

The disturbance and removal of vegetation during construction will adversely affect (or alter) faunal
habitat and faunal species. The increase in vehicle traffic would also pose an increased collision risk
for slow-moving fauna (snakes and tortoises).

While disturbance to fauna and loss of habitat is certain to occur, habitat loss and mortality is
considered to be of local relevance for most species as the study area does not appear to be important
for any specific faunal species.

A number of West Coast endemics were identified on the site and habitat loss for these species is
considered significant. However, as there will still be significant areas of intact vegetation remaining
along the coast and on Farm Geelwal Karoo 262, it is unlikely that local populations of these species
would be compromised by construction activities.

The impact is assessed to be of medium significance with and without the implementation of mitigation
(Table 247).
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Table 247: Significance of disturbance to terrestrial fauna and loss of habitat during construction

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Long-term Medium
Definite MEDIUM -ye High

mitigation 1 2 3 6

Essential mitigation measures:
• Appoint a suitably qualified specialist to undertake a preconstruction walk-through of the construction footprint to

demarcate and clear burrows.

• Limit vegetation clearance and the footprint of construction activities to the minimum required.

• Confine construction vehicles and staff to designated roadways and construction areas and strictly prohibit the

indiscriminate movement of construction vehicles and staff through vegetation outside of the construction footprint.

• Limit vehicle speeds on internal and haul roads to 40km/hr.

• Conduct environmental induction for all construction staff to increase awareness in fauna protection.

• Prohibit trapping, collecting and hunting of fauna.

• Flush any faunal species within the construction footprint towards more suitable habitat within the surrounding areas.

Threatened fauna should be relocated by a suitably qualified environmental officer.

• Ensure hazardous materials (especially fuel storage) are stored in suitable hazardous material storage facilities.

• Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal facility.

• Do not leave trenches open for extended periods.

With I Local Medium I Long-term Medium
mitigation 1 2 3 6

Probable MEDIUM -ye High

2.7.2.3 Potential Impact TE3: Disturbance to Avifauna and Loss of Habitat during
Construction

The disturbance and loss of vegetation will adversely affect (or alter) habitat for resident passerines

(perching birds) and mobile non-passerines such as bustards. Large terrestrial birds such as Ludwig’s

Bustard. Kori Bustard, and Southern Black Korhaan are sensitive to disturbance (Barnes. 2000),

habitat loss and degradation (Hofmeyr, 2012). Construction activities may have a moderate impact on

these species, forcing these birds to utilise suitable natural habitat elsewhere where there are low

levels of disturbance. The disturbance footprint is, however, quite small in relation to the availability of

intact Strandveld in the region and displaced individuals can move into adjacent areas. No highly

sensitive avifaunal features (communal breeding or foraging sites) were identified, and no loss of

critical habitat is expected.

The impact is assessed to be of medium significance with and without the implementation of mitigation

(Table 248).
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Table 248: Significance of disturbance to avifauna and loss of habitat during construction

Extent Intensify Dumfion Consequence Pmbabfifty J Significance Status Confidence

Without Local Medium Long-term Medium IProbable MEDIUM -ye Highmitigation 1 2 3 6

Essential mitigation measures

• Check for nests within the construction footprint during the preconstruction walk-through.

• Umft vegetation clearance and the footprint of construction activities to the minimum required.

• Confine construction vehicles and staff to designated roadways and construction areas and strictly prohibit the
indiscriminate movement of construction vehicles and staff through vegetation outside of the construction footprint.

• Keep the construction site clear of litter and especially plastic, twine and string.

With Local Medium Long4erm Medium I
Probable MEDIUM -ye Highmitigation 1 2 3 6

2.7.3 Assessment of Impacts: Operational Phase

Six potential direct operational phase impacts on the terrestrial ecology of the area were identified:

• TE4: Loss of vegetation, plant 5CC and ecological connectivity during inland mining;

• TES: Disturbance to the coastal environment and loss of ecological connectivity during beach
mining;

• TE6: Disturbance to fauna and loss of habitat during mining;

• TE7: Disturbance to avifauna and loss of habitat during mining;

• TE8: Increased erosion during mining: and

• TE9: Proliferation of alien and invasive species during mining.

2.7.3.1 Potential Impact TE4: Loss of Vegetation, Plant SCC and Ecological Connectivity
during Inland Mining

Mining of the inland strandline will require the physical disturbance and removal of intact vegetation
habitat. Individual SOC and other protected species would also be removed from the mining footprint.
The project footprint does not appear to have a high abundance of SCC and it is unlikely that mining
would compromise local populations of 3CC. The total mining footprint is relatively small (75 ha) and
the loss of vegetation and SCC is considered to be of local significance.

The primary objective of the Critical Biodiversity Areas (CBAs) along this stretch of coastline is to
maintain ecological connectivity for flora and fauna species. The development poses a threat to the
functioning of the affected CBAs in terms of the direct impact on species diversity (biodiversity pattern)
as well as on broad-scale ecological processes (biodiversity process). Inland mining is unlikely to
significantly alter the overall functioning of the CBAs as vast areas of intact Strandveld vegetation will
be retained. Inland mining will have a local impact on habitat fragmentation and disruption of ecological
connectivity as fauna are likely to avoid the affected area for the duration of the operational phase and
the primary disruption is in an inland-seaward direction and not along the coastline.

MSR sprays seawater on the haul roads to suppress dust. Accumulation of salt on the road can
adversely affect adjacent vegetation if the salt load is mobilized after rain. However, there was no
indication of disturbance to vegetation adjacent to the haul roads, despite MSR implementing dust
suppression for several years. It is highly likely that the vegetation will tolerate additional salt from dust
suppression measures on the haul roads,
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The use of seawater in processing will introduce additional salts into the receiving environment. These

salts are highly soluble and can be easily mobilised by groundwater or rainwater and leach into the
surrounding environment. Natural vegetation on Farm Geelwal Karoo 262 is regularly exposed to salty

sea spray and mist and may be tolerant of slightly increased salinity levels.

Rehabilitation of arid environments is usually difficult and especially so for mines on the West Coast.
Seawater is often used for processing and there are highly unfavorable subsoil and climatic conditions.
The key to a favourable rehabilitation outcome is effective topsoil management. The topsoil contains
seeds as well as an abundance of soil micro-organisms, fungi and microbes which are important for

plant health and establishment. These start to die off after a few weeks and the viability of seeds
decreases after several months. Natural recovery and rehabilitation success of the vegetation is

significantly enhanced when topsoil is replaced soon after disturbance. Although the rehabilitation of

the inland mining area can largely ameliorate the long-term impacts on connectivity, the diversity of

the affected area will never be fully restored and, regardless of the mitigation and rehabilitation applied,

some residual impact will remain.

The impact is assessed to be of high significance and with the implementation of mitigation is reduced

to medium (Table 249).

Table 249: Significance of loss of vegetation, plant SCC and ecological connectivity during inland
mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local High Long-term High
Definite HIGH -ye Highmitigation 3 3 7

Essential mitigation measures:
• Appoint a suitably qualified specialist to undertake a pre-mining walk-through to identify SCC and protected species

within the mining footprint and oversee the rescue and relocation of these species.
• Obtain a permit from CapeNature for the removal and/or destruction of 5CC.
• Limit vegetation clearance and the footprint of mining activities to the minimum required.
• Clearly define the boundary of the inland mining area and haul roads and ensure that all activities remain within the

defined footprint area.
• Only clear vegetation when a new block is to be mined. Remove the vegetation and soil simultaneously and, where

possible, immediately place this material on a block prepared for rehabilitation to reduce the duration of topsoil
storage.

With Local Medium Longterm: Medium
Definite MEDIUM -ye Highmitigation 1 2 3 6

2.7.3.2 Potential Impact TE5: Disturbance to the Coastal Environment during Beach Mining

The coastal zone and foredunes will be disturbed during beach mining activities. Much of the coastline

north of Tormin Mine has been disturbed by diamond mining activities and extensive disturbance to
the dunes and foreshore vegetation is evident.

Although mining will be restricted to the beach area below the toe of the dunes or beach cliffs, mining

may still destabilise these topographical features. Once destabilised, significant areas can become

affected as excessive sand movement can smother vegetation and propagate additional sand
movement and habitat loss.

Beach mining is unlikely to significantly alter the overall functioning of the CRAs along the coast as

vast areas of natural vegetation will remain intact.

The major impact of beach mining on the coastal (terrestrial) environment would stem from disturbance

caused by heavy vehicles and equipment used for mining and hauling. This disturbance is unlikely to

significantly disrupt the functioning of the coastal CBAs as there is already extensive disturbance along
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the coast. Camera trap records show that most fauna are tolerant of the noise and disturbance
generated in the area.

Coastal vegetation has a high tolerance to salt as the vegetation is regularly exposed to salty sea
spray and mist. It is highly likely that the vegetation will tolerate additional salt from dust suppression
measures on the beach access and haul roads.

The impact is assessed to be of medium significance and with the implementation of mitigation is
reduced to low (Table 2-50).

Table 2-50: Significance of disturbance to the coastal environment and loss of ecological
connectivity during beach mining

I Extent Intensity Duration Consequence Probability Significance Status Confidence

Wihout Local High Medium-
Mediumterm i Definite MEDIUM -ye Highmitigation

1 3 2 j 6 I

Essential mitigation measures:
• Enforce a 10 m buffer zone from the toe of the sand dunes and cliffs towards the sea in which no mining or

disturbance may take place.

• Take weekly photographs of beach mining areas (dunes and cliffs) and cease work if deviations are recorded (until
mitigation measures are implemented).

• Rehabilitate disturbed areas incrementally and as soon as possible.

• Confine vehicles, machinery and staff to designated beach access roads and strictly prohibit the indiscriminate
movement of vehicles, machinery and staff outside of the designated roads and mine areas.

• Level and contour beach tailings material to allow the sea to restore the natural beach profile. Do not dispose tailings
material beyond the setback line or on the foredunes.

!. Ensure hazardous waste is stored in suitable hazardous material storage containers and is removed from the
beaches every day.

. Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal facility.

Medium-
With Local Medium Low

. .
. term DeFinite LOW -ye Highmitigation

1 2 2 5

2.7.3.3 Potential Impact TE6: Disturbance to Fauna and Loss of Habitat during Inland
Mining

The disturbance and removal of vegetation during mining, vehicle traffic on haul roads and movement

of heavy machinery will adversely affect (or alter) faunal habitat and faunal species. The increased
mining activity and expansion will result in a significant increase in activity compared to current
activities at Tormin Mine. This is likely to discourage sensitive fauna from frequenting the area in the
vicinity of mining activities. Subterranean species are likely to be especially vulnerable as noise
propagates through the soil and most species that live underground are sensitive to vibration and
noise. Golden moles have a highly specialised inner ear that is thought to make them especially
sensitive to vibrations in the soil, an ability that they apparently use for navigation and prey detection
(Skinner & Chimimba 2005). The haul trucks and other heavy plant which would continually operate

at the site are likely to create noise and vibrations in the soil which may frighten golden moles away
for reduce their ability to detect prey.

The impact is assessed to be of high significance and with the implementation of mitigation is reduced

to medium (Table 2-51).
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Table 2-51: Significance of disturbance to fauna and loss of habitat during mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local High Long-term High
Definite HIGH -ye High

mitigation 1 3 3 7

Essential mitigation measures:
• Clearly define the mining boundaries and ensure that all activities remain within the defined footprint area.

• Rehabilitate disturbed areas incrementally as new mining blocks are opened and previous blocks are closed.

• Prohibit unnecessary driving at night

• Limit vehicle speeds on internal and haul roads to 40km/hr.

• Conduct environmental induction for all construction staff to increase awareness in fauna protection.

• Prohibit trapping, collecting or hunting of fauna.

• Flush any faunal species within the mining footprint towards more suitable habitat within the surrounding areas.

Threatened fauna should be relocated by a suitably qualified environmental officer.

• Ensure hazardous materials (especially kid storage) are stored in suitable hazardous material storage facilities.

• Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal facility.

• Do not leave trenches open for extended periods.

Medium-
With Local High Medium

miti ation
term Definite MEDIUM -ye High

g
1 3 2 6

Z73.4 Potential Impact TE7: Disturbance to Avifauna and Loss of Habitat during
Operations

The proposed powerline between the Sere wind energy facility and the infrastructure! plant expansion

area may adversely affect local populations of large terrestrial birds and raptors. Collisions with

powerlines are a major cause of mortality amongst large terrestrial birds, flamingos and waterfowl

(Jenkins et at. 2010) and particularly the Endangered Ludwig’s Bustard (Jenkins et at, 2011). Low

flying bustards and korhaans may therefore be susceptible to collisions with the proposed powerline.

Raptors can also be electrocuted when perched (or attempting to perch) on the powerline structures

(Lehman et at, 2007).

The disturbance and loss of vegetation will adversely affect (or alter) habitat for resident passerines

and mobile non-passerines such as bustards. Mining activities may have a moderate impact on these

species, forcing these birds to utilise suitable natural habitat elsewhere where there are low levels of

disturbance. The disturbance footprint is, however, quite small in relation to the availability of intact

Strandveld in the region and displaced individuals can move into adjacent areas. No highly sensitive

avifaunal features (communal breeding or foraging sites) were identified in the proposed inland mining

areas, and no loss of critical habitat is expected. Large terrestrial birds such as Ludwig’s Bustard, Kori

Bustard, and Southern Black Korhaan are sensitive to disturbance (Barnes, 2000), habitat loss and

degradation (Hofmeyr, 2012).

Beach mining will adversely affect communal roosting sites of disturbance-prone species such as

cormorants (Hockey et al,, 2005). Although cormorant roosts are usually located on the low rocky

shores, beach mining may still disturb nearby roosts. Beach mining will cause a direct loss of foraging

and resting habitat for several coastal bird species, particularly shorebirds and terns. As the target

beaches will not be mined simultaneously, the birds can relocate to undisturbed beaches to forage

and rest. Long-term deposition of sediment from beach mining activities may impact the sub-tidal and

inter-tidal community (see Section 2.5.3.3), as well as rock lobster, an important food source for Bank

Cormorants (Hockey et al., 2005). While Cape Cormorants forage mostly on small pelagic fish

offshore, Bank Cormorants forage benthically over kelp beds and sandy substrates (Hockey et al..

2005). As there are no breeding colonies of Bank Cormorants near the study site (Taylor et al., 2015),
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and bird atlas reporting rates (SABAP 2) are relatively low for the area, the impact on this species is

rated as local.

The impact is assessed to be of medium significance and with the implementation of mitigation is

reduced to low (Table 2-52).

Table 2-52: Significance of disturbance of avifauna and loss of habitat during operations

E*tent Intensity Duration Consequence Probability Significance ‘Status Confidence

Without Local Medium Long-term Medium

mitigation 1 2 3 6
Probable MEDIUM -ye High

Essential mitigation measures:

• Undertake avifaunal monitoring of the powerline according to the Birdlife-developed Guidelines.

• Install bird flight diveders along the length of the powerline.

• Insulate the pylons and other exposed infrastnicture to avoid avifauna electrocution.

Limit vegetation clearance and the footprint of mining activities to the minimum required.

• Confine vehicles, machinery and staff to designated mining areas and haul / access roads and strictly prohibit the

indiscriminate movement of vehicles, machinery and staff outside of the designated roads and mine areas.

• Keep the operational areas clear of lifter and especially plastic, twine and string.

• Limit the number of beaches mined simultaneously.

• Conduct environmental induction for all construction staff to increase awareness in avifauna protection.

• Prohibit trapping and hunting of avifauna and egg collecting.

Undertake counts at regular roostlng sites to determine impact on avifauna.

With Local Low Long-term; Low

mitigation 1 1 3
Probable LOW -ye High

•

2.7.3.5 Potential Impact TF8: Increased Erosion during Mining

A significant area will be disturbed by inland mining, which will increase the vulnerability of the

disturbed area to wind erosion. Strandveld vegetation is vulnerable to wind erosion as it is not well

adapted to shifting sands and is easily smothered by sand. The adjacent vegetation will not be able to

provide an adequate wind break.

Disturbance along the coast will increase erosion potential, especially given the strong and persistent

winds along the West Coast. Once coastal dunes are disturbed, strong winds can cause significant

sand movement and erosion which further disrupts the stability of the coastal dune system.

Destabilised dune systems adversely affect coastal flora and fauna.

The impact is assessed to be of medium significance and with the implementation of mitigation is

reduced to low (Table 2-53).
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Table 2-53: Significance of increased erosion during mining

Extent Intensity Duration Consequence j Probability Significance Status Confidence

Without Local High Medium- Medium
mitigation

term Definite MEDIUM -ye High
1 3 2 6

Essential mitigation measures:
• Rehabilitate disturbed areas incrementally and as soon as possible.

• Only clear vegetation in the inland mining areas when a new block is to be mined. Remove the vegetation and soil
simultaneously and. where possible, immediately place this material on a block prepared for rehabilitation to reduce
the duration of topsoil storage.

• Monitor rehabilitated areas and, if wind erosion is evident install wind baniers.

• Erect wind screens along beach access roads in areas of mobile sands to limit and contain wind-blown sand.
Maintain the wind screens in place Three years after beach mining is complete.

• Install runoff control measures on all roads and hardened surfaces.

• Clearly define the boundary of the mining areas and haul / access roads and ensure that all activities remain within
the defined footprint area.

• Enforce a 10 m buffer zone from the toe of the sand dunes and cliffs towards the sea in which no mining or
disturbance may take place.

• Take weekly photographs of beach mining areas (dunes and cliffs) and cease work if deviations are recorded (until
mitigation measures are implemented).

Medium-
• With Local Medium . Low

mitigation
term Definite LOW i -ye High

(1 212 5 I
2.7.3.6 Potential Impact TE9: Proliferation of Alien and Invasive Species during Mining

Disturbance associated with mining activities may cause the proliferation of alien and invasive species.
Alien and invasive species are likely to colonise disturbed areas and impair rehabilitation efforts in
these areas.

The impact is assessed to be of low significance and with the implementation of mitigation is reduced
to very low (Table 2-54).

Table 2-54: Significance of proliferation of alien and invasive species during mining

I Extent Intensity Duration I Consequence Probability I Significance I Status Confidence

Without Local Medium Medium-
Low

mitigation
term Probable LOW -ye High

1 2 2 5

Essential mitigation measures:
• Compile an Alien Plant Management Plan.

• Undertake regular monitoring for alien plants within the development footprint

• Conduct regular alien clearing using the best-practice methods for the species concerned. Avoid using herbicides
as far as possible.

Medium
wth Local Medium Lowterm Possible VERY LOW -ye Highmitigation

112 2j 5

2.7.4 Assessment of Impacts: Closure Phase

Two potential direct closure phase impacts on the terrestrial ecology of the area were identified:

• TE1O: Disturbance to terrestrial fauna during closure; and

II

_________
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• TEl 1: Disturbance to avifauna during closure.

2.7.4.1 Potential Impact TEIO: Disturbance to Terrestrial Fauna during Closure

It appears that the resident mammalian fauna of the study area is tolerant of current mining activities

and is therefore likely to be fairly tolerant of proposed closure activities.

Vehicular traffic during closure may increase the collision risk for slow-moving fauna (snakes and

tortoises).

While disturbance to fauna is certain to occur during closure, mortality is considered to be of local

relevance for most species as the study area does not appear to be important for any specific faunal

species.

The impact is assessed to be of very low significance and with the implementation of mitigation is

reduced to insignificant (Table 2-55).

Table 2-55: Significance of disturbance to terrestrial fauna during closure

I Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium
Short-

Very Low I

mitigation
term I Definite VERY LOW -ye High

1 2 1 4

Essential mitigation measures:
• Limit the footprint of closure activities to the minimum required. Prohibit the indiscriminate movement of vehicles

and staff through vegetaon outside of the affected footprint.

• Limit vehicle speeds on internal and haul roads to 40km/hr.

• Conduct environmental induction for all staff to increase awareness in fauna protection.

• Prohibit trapping, collecting or hunting of fauna.

• Ensure hazardous materials (especially fuel storage) are stored in suitable hazardous material storage facilities.

• Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal facility.

• Do not leave trenches open for extended periods.

Short-i ,

With Local Low Very Low

mitigation I term Possible INSIGNIFICANT -ye High

liii I 1 I
2.7.4.2 Potential Impact TEll; Disturbance to Avifauna during Closure

Any birds feeding and/or roosting in the area will be disturbed by noise and vibration for the duration

of closure activities. Large terrestrial birds such as Ludwig’s Bustard, Kori Bustard, and Southern Black

Korhaan are sensitive to disturbance (Barnes, 2000). Closure activities may have a moderate impact

on these species, forcing these birds to utilise suitable natural habitat elsewhere where there are low

levels of disturbance.

The impact is assessed to be of very low significance and with the implementation of mitigation is

reduced to insignificant (Table 2-56).
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Table 2-56: Significance of disturbance to avifauna during closure

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Short- Very Low
mitigation

term Probable VERY LOW -ye High
1 1 1 3

Essential mitigatiDn measures:
• Limit the foohnt of closure activities to the minimum required. Prohibit the indiscriminate movement of vehicles

‘ and staff through vegetation outside of the affected footprint.

• Keep the site clear of litter and especially plastic, twine and string.

With Local Low
Short-

Very Low
mitigation

term Possible INSIGNIFICANT -ye High
I I I 3

2.7.5 The No-Go Alternative

The No-Go alternative entails no change to the status quo. No additional areas (beaches and inland
areas) would be affected by mining (by MSR) and associated activities at Tormin Mine. The natural
vegetation on Farm Geelwal Karoo 262 is in good condition and will remain intact under the No-Go
alternative. The stretch of coastline north of Tormin Mine has been severely disturbed by prior and
current mining / prospecting and informal beach access by the public. These activities are likely to
continue in the foreseeable future under the No-Go alternative.

2.7.6 Mitigation Measures: Potential Terrestrial Ecology Impacts
Essential terrestrial ecology mitigation measures during construction are as follows:

• Appoint a suitably qualified specialist to undertake a preconstruction walk-through to identify SOC
and protected species within the construction footprint and oversee the rescue and relocation of
these species.

• Obtain a permit from CapeNature for the removal and/or destruction of 5CC.

• Limit vegetation clearance and the footprint of construction activities to the minimum required.

• Clearly define the boundary of the construction footprint area and ensure that all activities remain
within the defined footprint area.

• Ensure all new haul and access roads on Farm Geelwal Karoo 262 are constructed within the
boundaries of the proposed mining area or infrastructure / plant expansion area.

• Locate laydown areas or other temporary use areas within the construction footprint or the
existing approved processing area.

• Erect wind screens along beach access roads in areas of mobile sands to limit and contain wind
blown sand.

• Appoint a suitably qualified specialist to undertake a preconstruction walk-through of the
construction footprint to demarcate and clear burrows,

• Limit vehicle speeds on internal and haul roads to 40 km/hr.

• Conduct environmental induction for all construction staff to increase awareness in fauna
protection.

• Prohibit trapping, collecting and hunting of fauna.
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flush any faunal species within the construction footprint towards more suitable habitat within the

surrounding areas. Threatened fauna should be relocated by a suitably qualified environmental

officer.

• Ensure hazardous materials (especially fuel storage) are stored in suitable hazardous material

storage facilities.

• Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal facility.

• Do not leave trenches open for extended periods.

• Check for nests within the construction footprint during the preconstruction walk-through.

• Keep the construction site clear of litter and especially plastic, twine and string.

Essential terrestrial ecology mitigation measures during operations are as follows:

• Appoint a suitably qualified specialist to undertake a pre-mining walk-through to identify 5CC and

protected species within the mining footprint and oversee the rescue and relocation of these

species.

• Obtain a permit from CapeNature for the removal and/or destruction of SOC.

• Limit vegetation clearance and the footprint of mining activities to the minimum required.

• Clearly define the boundary of the mining area and haul I access roads and ensure that all

activities remain within the defined footprint area.

• Confine vehicles, machinery and staff to designated areas and strictly prohibit the indiscriminate

movement of vehicles, machinery and staff outside of the designated roads and mine areas

• Rehabilitate disturbed areas incrementally and as soon as possible.

• Only clear vegetation when a new area is to be mined. Remove the vegetation and soil

simultaneously and, where possible, immediately place this material in an area prepared for

rehabilitation to reduce the duration of topsoil storage.

• Apply a 10 m setback from the toe of the cliffs and/or dunes on the back beach. The upper limit

of mining on the beach should be clearly demarcated and no disturbance allowed above this

point.

• Take weekly photographs of beach mining areas (dunes and cliffs) and cease work if deviations

are recorded (until mitigation measures are implemented).

• Level and contour beach tailings material to allow the sea to restore the natural beach profile. Do

not dispose tailings material beyond the setback line or on the foredunes.

• Ensure hazardous waste is stored in suitable hazardous material storage containers and is

removed from the beaches every day.

• Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal facility.

• Prohibit unnecessary driving at night.

• Limit vehicle speeds on internal and haul roads to 40 km/hr.

• Conduct environmental induction for all construction staff to increase awareness in fauna and

avifauna protection.

• Prohibit trapping, collecting and hunting of fauna! avifauna and egg collecting.
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• Flush any faunal species within the mining footprint towards more suitable habitat within the

surrounding areas. Threatened fauna should be relocated by a suitably qualified environmental

officer.

• Do not leave trenches open for extended periods.

• Undertake avifaunal monitoring of the powerline according to the Birdlife-developed Guidelines.

• Install bird flight diverters along the length of the powerline.

• Insulate the pylons and other exposed infrastructure to avoid avifauna electrocution.

• Keep the operational areas clear of lifter and especially plastic, twine and string.

• Limit the number of beaches mined simultaneously.

• Undertake counts at regular roosting sites to determine impact on avifauna.

• Monitor rehabilitated areas and, if wind erosion is evident, install wind barriers.

• Erect wind screens along beach access roads in areas of mobile sands to limit and contain wind

blown sand. Maintain the wind screens in place three years after beach mining is complete.

• Install runoff control measures on all roads and hardened surfaces.

• Compile an Alien Plant Management Plan.

• Undertake regular monitoring for alien plants within the development footprint.

• Conduct regular alien clearing using the best-practice methods for the species concerned. Avoid

using herbicides as far as possible.

Essential terrestrial ecology mitigation measures during closure are as follows:

• Limit the footprint of closure activities to the minimum required. Prohibit the indiscriminate

movement of vehicles and staff through vegetation outside of the affected footprint.

• Limit vehicle speeds on internal and haul roads to 40 km/hr.

• Conduct environmental induction for all staff to increase awareness in fauna protection.

• Prohibit trapping, collecting and hunting of fauna.

• Ensure hazardous materials (especially fuel storage) are stored in suitable hazardous material

storage facilities.

• Immediately clean up spills and dispose of contaminated soil at a licensed waste disposal facility.

• Do not leave trenches open for extended periods.

• Keep the site clear of litter and especially plastic, twine and string.

2.8 Potential Socio-Economic Impacts

2.8.1 Introduction, Terms of Reference and Methodology

Social impacts can be defined as “the consequences to human populations of any public or private

actions (these include policies, programmes, plans and/or projects) that after the ways in which people

live, work, play, relate to one another, organise to meet their needs and generally live and cope as

members of society. These impacts manifest at various levels, including individual level, family or

household level, community, organisation or societal level. Some social impacts are experienced as
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a physical reality, while other social impacts are perceptual or emotional.” (Vanclay, 2003). The issue

of social impacts is complicated by the way in which different people from different cultural, ethic,

religious, gender and educational backgrounds etc. view the world. This is referred to as the “social

construct of reality”. The social construct of reality informs people’s worldview and the way in which

they react to changes (Barbour, 2007).

An economic impact refers to the effect that an event, policy or project has on economic factors, such

as market activity, unemployment, income levels or government revenue. Economic impacts and

social impacts are often interrelated.

The ToR for the study were to:

• Review literature, internet resources, previous studies and information provided by stakeholders

relating to the socio-economic environment of the study area;

• Compile a baseline for the affected areas, including the potentially affected community as well as

the local (municipal) and, where relevant, regional (district municipal) context;

• Analyse the information to ascertain the socio-economic conditions and characteristics of the

study area;

• Identify the potential socio-economic impacts of the proposed project based on the baseline data,

project description, review of other studies for similar projects and professional experience;

• Assess the significance of the socio-economic impacts using the SRK impact rating methodology;

• Identify mitigation measures for the reduction of the significance of negative impacts (and

enhancement of benefits) and re-rate the impact significance assuming the effective

implementation of mitigation measures.

In this context it must be noted, specifically with regards to social impacts, that:

• These impacts are not easily measured objectively and therefore often need to be inferred rather

than measured. A combination of insight into social processes in general and knowledge of the

community under study are important to draw valid inferences;

• Social impacts are often multifaceted and inter-connected and therefore not easily disaggregated

into separate impacts;

• Communities are dynamic and in a continual process of change. The announcement of the

proposed Tormin Mine Expansion project is one factor contributing to such change, but it is often

difficult to identify when an impact is attributable to the project or to other factors (or a combination

thereofl; and

• Human beings are naturally continuously adapting to changes in their environment, including

project impacts. As such these impacts change in significance for those affected.

2.8.2 Assessment of Impacts: Construction Phase

Four potential direct construction phase socio-economic impacts were identified:

• Si: Investment in and contribution to the economy;

• 52: Increased employment, income and skills development;

• S3: Reduced access to the coast; and

• 54: Possible decline of tourism.
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2.8.2.1 Potential Impact Si: Investment in and Contribution to the Economy

Investment in the expansion of Tormin mine will generate:

• Direct economic impacts, through the employment of staff and direct procurement from suppliers,

e.g. equipment and contractors;

• Indirect economic impacts, mainly procurement by suppliers and service providers from other

businesses; and

• Induced economic impacts, through increased demand from households earning an income from

direct and indirect economic impacts.

The scale of economic impacts depends on the nature of the project, including forward and backward

linkages with other sectors of the economy, and the nature of the receiving environment, including the

size and diversity of the local economy.

Mining has significant linkages with other economic sectors and generates associated economic

activities in various supply and service industries. Backward linkages (spending in the local economy)

of mining generally benefit a range of manufacturing and service sectors (equipment; wood products;

fabricated metal products; non-metallic minerals (cement, bricks, etc.); chemicals and petroleum

products; electricity; water; transport services; construction and civil engineering; finance and business

services). Forward linkages (supply to consumers of mineral products) generally pertain to the

following sectors, depending on the mining product: basic metals; motor vehicles, parts and

accessories; chemicals; electricity; construction and civil engineering; jewellery manufacturing etc.

(IDC, 2013).

IDC (2013) derived mining sector multipliers5 of 1.43 for direct and indirect effects and 2.01 including

induced effects. The investment of —R500 million in the expansion of the Tormin mine could thus

translate into a total economic value of R715 million including indirect impacts and Ri billion including

induced impacts over the short term. The proportion that will be spent at a local level is not known, but

significant leakage (procurement from outside the region) is expected, as specialised equipment and

services are procured from further away. Assuming that 30% of this direct, indirect and induced

spending accrues locally over a 3-year construction period, this implies local economic contribution of

—R100 million per annum.

The assumed local contribution is small but significant compared to the MLM GVA-R of R3.17 billion

in 2015 and the MLM mining sector GVA-R of R91 .9 million in 2015 (2.9% of municipal GVA-R) (WCG

Provincial Treasury, 2016). The regional and national contribution of the full spend is also considered

small but significant for a single project.

Investment in the construction phase is thus expected to significantly benefit local and regional

economic activity.

The extent of the benefit is deemed regional, as materials and expertise required during construction

would be sourced both within local communities and further afield. Given the existing expertise in

mining in South Africa, much of the material and expertise can be sourced within South Africa, thereby

minimising any dilution of the benefit accruing nationally. The intensity of the benefit is considered

high, as the investment value is highly significant in itself and in the context of the local economy.

The impact is assessed to be of medium (+ve) significance with and without the implementation of

optimisation (Table 2-57).

The study identified the 2012 direct GOP impacts of the mining sector as R267 billion, with an additional R70.7 billion generated in the

“first round impact”, R43 billion in indirect impacts and R155.5 billion in induced impacts.
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Table 2-57: Significance of impact on investment in and contribution to the economy during
construction

:.“:- Extent Intensity Duration Consequence Probability Significance I Status Confidence

Without Regional High Shod-term Medium
Probable MEDIUM +ve High

mitigation 2 3 1 6

Essential Mitigation Measures:
• Procure goods and services from local, provincial or South African suppliers as far as possible, with an emphasis

on BEE suppliers where possible.

With 1 Regional1 High Shod-tern, Medium 1 1

mitigation j 1 6
Probable j MEDIUM +ve High

2.8.2.2 Potential Impact S2: Increased Employment, Income and Skills Development

Employment provides many socio-economic benefits to employees and their dependants, including:

• Improved material wealth and standard of living;

• Enhanced potential to invest and improved access to social services such as education and health

services;

• Enhanced skills transferred to previously unskilled workers, facilitating employment prospects of

such workers; and

• Contribution to a sense of independence, freedom and pride, which may promote a good work

ethic.

The project is expected to create various types of employment during construction:

• Direct employment - the project will create or sustain employment at MSR and the companies

contracted to upgrade the beach access roads, widen the northern haul road, construct the

infrastructure / plant expansion area and supply equipment. It is estimated that up to 300 direct

temporary jobs will be created during the construction phase;

• Indirect employment - the project is expected to generate indirect employment for downstream

suppliers of materials and other services. It is not possible to quantify indirect employment and

income that will be created by the project at this stage, but it is likely to be significant because of

the availability of local products and services; and

• Induced employment, which includes employment generated by increased spending at

businesses and on services by households earning an income from the project (the multiplier

effect). The calculation of induced employment multipliers for this project is beyond the scope of

this study, but certain to be positive.

While construction employment will be temporary, workers have the opportunity to improve their

economic prospects in the longer term if they take full advantage of the income, experience and skills

transferred to them through the project.

The extent of the benefit is deemed regional, as specialist contractors are likely to he sourced from

outside of the immediate community. The intensity of the benefit is considered medium, as the number

of jobs created is significant but extending over the short term.
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The impact is assessed to be of low (+ve) significance with and without the implementation of
optimisation (Table 2-58).

Table 2-58: Significance of impact on employment, income and skills during construction

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Regional Medium Shod-term Low
Definite LOW +ve Highmi igation 2 2 1 5

Essential Mitigation Measures:
• Maximise use of local skills and resources through preferential employment of locals where practicable.

• Develop and implement a fair and transparent labour and recruitment policy.
• Ensure gender equality in recruitment, as far as possible.
• Provide suitable training.

.. Provide ancillary training to wod<ers on maximising the use of income and training to further future economic
prospects, potentially through projects initiated as part of a social uplifflent programme.

: With Regional Medium Short-term Low
.. , Definite LOW +ve Highmitigation J 2 2 1 5

2.8.2.3 Potential Impact S3: Reduced Access to the Coast

Access to the coast will be impeded during the upgrade of the beach access roads to the target

beaches north of Tormin Mine. However, the duration of construction activities will be fairly limited,

and it is expected that access will not be impeded to all the beaches simultaneously. For many of the

beaches, there are alternative accesses to the beaches. Access to the coastline between the beaches

will not be restricted.

The extent of the impact is deemed local, and the intensity of the impact is considered low, as access
remains possible. The impact will be restricted to the short-term.

The impact is assessed to be insignificant with and without the implementation of mitigation (Table
2-59).

Table 2-59: Significance of reduced access to the coast during construction

Extent J Intensity Duration i Consequence Probability I Significance Status Confidence

Without Local Low Short-tern, Very Low
Improbable INSIGNIFICANT -ye H:gh

mitigaLion 1 1 1 3 I

Essential Mitigation Measures:

• Restrict construction activities to the development footprint.

• Install appropriate signage and information regarding coastal access.

With Local Low Short-term Very Low

_mitigation 1 j 1 1
Improbable INSIGNIFICANT -ye High

2.8.2.4 Potential Impact S4: Possible Decline in Tourism during Construction

A limited number of holiday-makers, particularly campers, visit the stretch of coastline north of Tormin
Mine. Visitors to the coast will be exposed to construction activities during beach access road
upgrades.

Construction activities are associated with visual impacts and access restrictions to the beaches,

which may also affect the tourist experience. A decrease in the natural character of this stretch of
coastline and the occurrence of large plant (and resulting noise impacts) may discourage some
visitors. However, the duration of construction activities will be fairly limited.

The extent of the impact is deemed local. The intensity of the impact is considered low in the local
context, as most tourism activities along this stretch of coastline are expected to be largely unaffected.
Tourism in the municipality as a whole is not meaningfully affected. The impact will be restricted to the

short-term.
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The impact is assessed to be insignificant with and without mitigation (Table 2-60).

Table 2-60: Significance of possible decline in tourism during construction

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Short-term Very Low
Improbable INSIGNIFICANT -ye Medium

mitigation 1 1 1 3

Essential Mitigation Measures:
• Restrict construction activities to the development footprint.

• Install appropriate signage and information regarding coastal access.

. Install appropriate screening of construction sites in line with the scenic nature of the area.

with I Local Medium Short-term Very Low
. . Improbable INSIGNIFICANT -ye Medium

_mitigation 1 1 1 3

2.8.3 Assessment of Impacts: Operational Phase

Four potential direct socio-economic impacts were identified during the operational phase:

• 55: Investment in and contribution to the economy;

• 56: Increased employment, income and skills development;

• 57: Reduced access to the coast; and

• SB: Possible decline of tourism.

Values for the total future mine, rather than incremental changes due to the expansion, are considered

in the below assessment, as MSR advises that the expansion is critical for sustaining most of the

current mining operations at Tormin and separate estimates forthe expansion only, were not available.

This is not expected to affect the overall impact significance, as impacts and benefits of the expansion

will outweigh those associated with current beach mining.

2.8.3.1 Potential Impact S5: Investment in and Contribution to the Economy

As noted in Section 18.2.1, any economic activities generate a host of direct, indirect and induced

impacts. For the mining sector, associated multipliers were estimated at 1.43 for direct and indirect

effects and 2.01 including induced effects (IDC (2013).

MSR estimates that the expanded mine operation will generate —Ri billion total annual spend over

the—il year life of mine, thereby approximately tripling the current annual economic impact ofTormin

Mine (MSR, 2017).

Based on the above multipliers, direct procurement spending of Ri billion could result in further indirect

and induced benefits of —Ri billion, accruing to the local and regional / national economy to varying

degrees. The percentage of spend on imports (representing a “leakage”) is not known, but probably

similar to that for other mining operations in South Africa. The total spend is understood to include the

estimated annual wage bill of R9i million6, which will bolster spending in the local economy.

While the proportion of procurement that will be spent at a local level is not known, it is likely to be

higher than during construction, as many of the operational services will be sourced from the local

area. Assuming local procurement spend of 40%, this implies direct local procurement of —R400 million

annually, or R33 million monthly, over the lifetime of the mine, with an equivalent of additional indirect

and induced spending. Procurement spending at this level will be significant in the local and regional

economic context, e.g. compared to the MLM GVA-R of R3.17 billion in 20Th and the 2015 mining

sector GVA-R of R91 .9 million in the MLM (2.9% of municipal GVA-R) and Ri 06 million in the WCDM

Based on a 2016 wage bill of R63 million for 216 wvrkers and an anticipated future employment of 312 workers.
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(0.5% of district GVA-R) (WCG Provincial Treasury, 2016). The regional and national Contribution of
the full spend is also considered small but significant for a single project.

MSR further estimates that the expanded mine operation will generate —Ri .5 billion in taxable revenue
per year. While a percentage of profits will be repatriated to Australia, government tax revenue
(—R420 million at the standard corporate tax rate of 28%) and income from Tormins exports will also
benefit the South African economy through government spending. Revenue will, however, fluctuate
overtime, depending on the demand and price for heavy minerals and input costs.

The extent of the benefit is deemed regional, as government revenue would accrue locally and — to
some extent — nationally, and the upstream and downstream value chain is likely to provide
opportunities for businesses in the region and possibly beyond. The intensity of the benefit is
considered high, as the revenue and the additional economic value of the suppty chain are highly
significant in itself and in the context of the local and regional economy.

Mine revenues and procurement spending depends on a number of external factors, such as market
conditions, input costs (e.g. electricity, labour and equipment) and the currency performance. The
probability of the full impact occurring is thus conservatively rated as possible.

The impact is assessed to be of medium (+ve) significance and with the implementation of
optimisation is increased to jjg (+ve) (Table 2-61).

Table 241: Significance of impact from investment and contribution to the economy during
operations

. I Extent Intensity I Duration Consequence I Probability I Significance I Status I Confidence
I Medium- I

Without Regional High
term Possible MEDIUM +ve Medium

High
mitigation . I

: 2 3 2 I
Essential Mitigation Measures
• Establish and support prolects and / or networks that provide training and support for small and medium

enterprises in the local municipality to benefit from the opportunities generated by the project. Initiate such
programmes as early as possible.

• Procure goods and services from local, provincial or South African suppliers as far as possible, with an emphasis
on BEE suppliers where possible.

• Procure ancillary services for goods purchased overseas, such as installation. customisation and maintenance.
from South African companies as far as possible.

With Regional Hioh i Medium-
High

. . .
- term I Probable HIGH +ve Mediummitigation

2 3 2 7

2.8.3.2 Potential Impact SB: Increased Employment, Income and Skills Development

As noted in Section 2.8.2.2, employment provides many socio-economic benefits. The Tormin Mine
expansion is expected to create various types of employment during operations:

• Direct employment - MSR estimates that some 80 additional direct jobs will be created during full
operation.;

• Indirect employment — Indirect jobs will be created in the upstream and downstream sectors; and

• Induced employment, which includes employment generated by increased spending at

businesses and on services by households earning an income from the project (the multiplier
effect). The calculation of induced employment multipliers for this project is beyond the scope of
this study, but certain to be positive.

Together with sustained current employment (216 people as at 1 February 2017), the expanded mine
will provide —312 direct job opportunities and generate additional indirect and indirect jobs primarily at
a local and regional level. Many of these jobs will be for unskilled! semi-skilled workers. MSR (pers.
comm. 2018) reports that an additional—I 00 sub-contractors are employed by the Mine. The number

‘4
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of employment opportunities sustained at Tormin Mine and created in the operational phase is
significant relative to the local (and municipal) population, and particularly relative to the number of
those seeking employment (3 889 people were unemployed in MLM in 2016 [StatsSA: Community
Survey, 2016]).

For 2016 MSR reports total staff employment cost at Tormin of R63 million (MSR, 2017). This is
expected to increase by P28 million for additional staff to a total of P91 million, implying an average
gross monthly wage of —R24 300. This is significantly higher than average wages in the MLM. where
more than half of households (55%) earn less than P4218 per month (StatsSA: Community Survey.
2016). Even though salaries are likely to be lower for unskilled / semi-skilled workers, they are likely
to exceed wages for equivalent skills in the agricultural sector, and the project would generate
considerable income for employees.

Employees will support a number of dependants. Conservatively assuming that each worker supports
on average three dependants, direct staff employment at Tormin would support an additional 936
dependants, plus potentially 300 dependents supported by sub-contractor employees.

Skills development is also enhanced through Tormin’s additional spending on LED (P2 million in 2016,
mostly at the Koekenaap Primary School) and Human Resource development (including P2.1 million
on adult basic education and training, learnerships, bursaries and internships) (MSR, 2017).

The extent of the benefit is deemed local, as it is expected that workers will mainly be sourced from
the local communities (e.g. Lutzville, Koekenaap). The intensity of the benefit is considered medium,
as the number of sustained and created jobs is relatively high, extending over the medium term.

The impact is assessed to be of medium (+ve) significance with and without the implementation of
optimisation (Table 2-62).

Table 2-62: Significance of impact on employment, income and skills during operations
I Extent Intensity I Duration Consequence I Probability I Significance I Status Confidence

Medium- IWthout Local High term Medium
Probable MEDIUM +ve Highmitigation

1 3 2 6

Essential Mitigation Measures:
• Maximise use of local skills and resources where practicable.
• Provide suitable training.
• Develop and implement a fair and transparent labour and recruitment policy.
• Ensure gender equality in recruitment, as far as possible.
• Provide ancillary training to workers on maximising the use of income and training to further future economic

prospects, potentially through projects initiated as part of a social upliftment programme.

With Local High Medium- Medium
erm Definite MEDIUM •ve Mediummitigation

1 3 2 6

2.8.3.3 Potential Impact S7: Reduced Access to the Coast

Access to coastal areas is important to enable residents and visitors to benefit from and enjoy coastal
resources in the project area. Direct use value is gained by local inhabitants and regional visitors
through the use of coastal resources for water sports (fishing, diving), camping close to the shoreline
(both legal and illegal), hiking and off-roading. Inappropriate access can also lead to environmental
degradation (SRK, 2013).

Gert du Toit-se-Baai is a key coastal access point north of Tormin Mine. The campsite is frequented
by visitors over weekends and during holidays.

MSR proposes to mine ten isolated beaches north of Tormin Mine and will utilise existing gravel roads
from the Tormin Mine entrance (off the DR2225) to the beaches to serve as haul roads for dump
trucks. This includes public road 0P9764 adjacent to the coast and informal beach access roads.
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Access to the coast will be impeded during beach mining. However, it is expected that access will not
be impeded to all the beaches simultaneously. For many of the beaches, there are alternative access
to the beaches and access to the coastline between the beaches will not be restricted.

Gert du Toit-se-Baai is located between Beach 3 and Beach 4 and, although access to the campsite
may not be impeded, the trucks travelling along 0P9764 will affect the sense of place (refer to Section
2.10).

The extent of the impact is deemed local. The intensity of the impact is considered low as access to
the coast remains open but becomes more awkward. The impact will remain in the medium-term for
the duration of the project7.

TORMIN MINE EXPANSION EIA Project No.
$c srk CO flSU COASTAL ACCESS TO GERT DU TOIT-SE-BAAI 507228

Figure 2-7: Access to Gert du Toit-se-Baai

‘The Life of Mine (LoM) of the norThern beaches’s estimated to be —3 years (thout any beach replenishment).
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The impact is assessed to be of very low significance with and without mitigation (Table 2-63).
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Table 243: Significance of impact from reduced access to the coast during operations
Extent Intensity Duration Consequence Probability I Significance Status Confidence

Medium-
Without Local Low

term I Definite VERY LOW we High
Very Low

• mitigation I I
1 1 12 4 I

I Essential Mitigation Measures:
Implement management measures (e.g. road signs, speed limits, etc.) to ensure that the public is still able to safely
use 0P9764 to access this stretch of coast
Avoid beach mining near “tourist” beaches (e.g. Gert du Toit-se-Baai), during peak holiday season (Easter and
Christmas holidays).

Medium- VeryLowWith Local Low
term Definite I VERY LOW -ye Highmitigation

I I1 1 2 4 I I

2.8.3.4 Potential Impact S8: Possible Decline in Tourism

The Matzikama Municipality has a number of tourist attractions, including wine farms and festivals,
agriculture expos, seasonal display of wildflowers, Coastal recreation and whale watching and
historical towns such as Ebenaeser and Papendorp. The municipality is located on the Cape to
Namibia, West Coast and Karoo tourism routes and benefits from bypassing visitors.

Due to limited urban development and agriculture along the municipal coastline, the coastal zone has
remained attractive for tourists, although it is more remote than other coastal destinations such as
Saldanha and Hermanus (and surrounds). The development of tourism in Matzikama Municipality is
a key objective for the municipality, and the provision of access to appropriate coastal areas and the
management of such sites and any necessary access infrastructure is deemed important in facilitating
tourism (SRK, 2013).

Any direct impact on tourism activities would be restricted to areas near Tormin Mine and the stretch
of coastline north of the Mine. Tourism activities in the coastal zone near Tormin Mine include
recreational / crayfish diving, collecting of molluscs, braahng and (day) camping. Some of these
activities can also be undertaken along other stretches of the West Coast coastline, while others are
unique to the area.

Several sections of the Matzikama coastline are not readily accessible to the public as they feature
steep cliff faces, fall within private nature reserves, form part of mining areas and/or have limited road
access requiring 4x4 vehicles or special permits. This places additional importance on those coastal
areas that are accessible, largely located in the stretch of coastline between Tormin Mine and Brand
se-Baai. Gert du Toit-se-Baai is a key local coastal access point and recreational area north of Tormin
Mine.

Provided that coastal access is maintained (refer to Section 2.8.3.3) and other tourism activities are
not precluded, beach mining is deemed to have a limited negative impact on tourism. The extent of
the tourism impact is deemed local and the intensity of the impact is considered low, as tourism
activities north of Tormin Mine can continue. The impact will remain in the medium-term for the
duration of the project.

The impact is assessed to be of very low significance with and without the implementation of
mitigation (Table 2-64).
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Table 2-64: Significance of impact on tourism during operations

Extent Intensity Duration Consequence Probability Significance Status I Confidence
Medium

thout Local Low
term Definite VERY LOW -ye High

Very Low
mitigation

1 1 2 4

Essential Mitigation Measures:
• Implement management measures (e.g. road signs, speed limits, etc.) to ensure that the public is still able to safely

use 0P9764 to access this stretch of coast.

• Avoid beach mining near “tourist” beaches (e.g. Ged du Toit-se-Baai), during peak holiday season (Easter and
Christmas holidays).

With Local Low Medium-
term Very Low

mitigation
Definite VERY LOW -ye High

1 1 2 I

2.8.4 Assessment of Impacts: Closure Phase

Four potential direct closure phase socio-economic impacts were identified. These impacts are similar
to the construction phase impacts:

• 59: Investment in and contribution to the economy;

• 510: Increased employment, income and skills development;

• Si 1: Reduced access to the coast; and

• S12: Possible decline of tourism.

2.8.4.1 Potential Impact 59: Investment in and Contribution to the Economy

According to the financial provision determination, it is estimated that MSR will invest over Ri3 million

to decommission mine infrastructure and close and rehabilitate disturbed areas (i.e. areas affected by
mining and infrastructure / plant footprints). This investment is expected to extend over the short term
at the end of LoM8 and will contribute to local and regional economic activity. The extent of the benefit

is deemed regional, as materials and expertise required during closure would be sourced both within
local communities and further afield.

The impact is assessed to be of very low (+ve) significance with and without the implementation of

optimisation (Table 2-65).

Table 2-65: Significance of impact on investment in and contribution to the economy during closure

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Regional Low Short-term Very Low
f +. Probable VERY LOW +ve Highmiigaion 2 1 1 4

Essential Mitigation Measures:
Procure goods and services from local, provincial or South African suppliers as far as possible, with an emphasis
on BEE suppliers where possible.

With L Regional Low Short-term Very Low
mitigation j 2 1 1

Probable VERY LOW +ve High

2.8.4.2 Potential Impact 510: Increased Employment, Income and Skills Development

The project is expected to create few temporary jobs during the closure phase. The extent of the

benefit is deemed regional, as specialist contractors are likely to be sourced from outside of the

Allhough rehabilitation of the inland strandline will be undertaken as soon as the mining path allows, i.e. during the operational phase.
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immediate community. The intensity of the benefit is considered low, as the number of jobs created is
low and extending over the short term.

The impact is assessed to be of verylow (+ve) significance with and without the implementation of
optimisation (Table 2-66).

Table 2-66: Significance of impact on employment, income and skills during closure
Extent intensity Duration Consequence Probability I Significance Status I Confldenf

Without Regional Low Short-term Very Low
Probable VERY LOW ‘i.ve Highg 2 1 1 4 I

Essential Mitigation Measures:
• Maximise use of local skills and resources through preferential employment of locals where practicable.

Develop and implement a fair and transparent labour and recruitment policy.
• Ensure gender equality in recruitment, as far as possible.

Provide suitable training.
• Provide ancillary training to workers on maximising the use of income and training to further future economic

prospects, potentially through projects initiated as part of a social uplifthient programme.

With Regional Low Short-term Very Low
• Probable VERY LOW i’ve Highmitigation 2 1 1 4

2.8.4.3 Potential Impact Sli: Reduced Access to the Coast

Access to the coast will be impeded during the rehabilitation of the beach access roads.

The extent of the impact is deemed local, and the intensity of the impact is considered low, as access
remains possible. The impact will be restricted to the short-term.

The impact is assessed to be insignificant with and without mitigation (Table 2-67).

Table 2-67: Significance of reduced access to the coast during closure
Extent intensity Durati Consequen&Probabillty Significance Status Confidence

Without Local Low Short-term Very Low
Improbable INSIGNIFICANT -ye Highmitigation 1 1 1 3

Essential Mitigation Measures:
. Restrict closure I closure activities to the affected footprint.
• Install appropriate signage and information regarding coastal access.

With Local Low Short-term Very Low
. . Improbable INSIGNIFICANT -ye Highmitigation 1 1 i a

2.8.4.4 Potential Impact 512; Possible Decline in Tourism during Closure

Closure activities are associated with visual impacts and access restrictions to the beaches, which
may also affect the tourist experience.

The extent of the impact is deemed local. The intensity of the impact is considered low in the local
Context, as most tourism activities along this stretch of coastline are expected to be largely unaffected
and the impact will be restricted to the short-term.

The impact is assessed to be insignificant with and without mitigation (Table 2-68).

IJ
- November2013
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Table 2-68: Significance of possible decline in tourism during closure
Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Short-term Very Low
. Improbable INSIGNIFICANT -ye Mediummitigation 1 1 1 3

Essential Mitigation Measures:
. Restrict closure / closure activities to the affected footprint.
• Install appropriate signage and information regarding coastal access.

With Local Medium Short-term Very Low
. . Improbable INSIGNIFICANT -ye Mediummitigation 1 1 1 3

2.8.5 The No-Go Alternative

The No-Go alternative entails no change to the status quo, i.e. current mining operations continue at
Tormin Mine, although at reduced intensity due to decreasing ore grade. As a result, MSR expects to
layoff 50% of its workers in this scenario, resulting in the loss of 116 jobs. This would be equivalent
to the loss of —R34 million direct annual employment income.

The No-Go alternative is also expected to result in a loss of sub-contractor opportunities, reduction in
procurement, LED and other contributions to the economy and social investment and reduction in
government revenue from taxes and royalties.

As Tormin Mine plays an important role in the local economy, which provides few employment
opportunities, particularly of higher-paying jobs, reduction in mine activities will have an economic
impact and reduce economic activity and raise unemployment levels locally. Unemployment fuels
poverty, which in South Africa is often associated with an increase in social ills such as crime and
substance abuse.

2.8.6 Mitigation Measures: Potential Soclo-economic Impacts

Essential soda-economic mitigation measures during construction are as follows:

• Procure goods and services from local, provincial or South African suppliers as far as possible,
with an emphasis on BEE suppliers where possible.

• Maximise use of local skills and resources through preferential employment of locals where
practicable.

• Develop and implement a fair and transparent labour and recruitment policy.

• Ensure gender equality in recruitment, as far as possible.

• Provide suitable training.

• Provide ancillary training to workers on maximising the use of income and training to further future
economic prospects, potentially through projects initiated as part of a social upliftment
programme.

• Restrict construction activities to the development footprint.

• Install appropriate signage and information regarding coastal access.

• Install appropriate screening of construction sites in line with the scenic nature of the area,

Essential socio-economic mitigation measures during operations are as follows:

• Establish and support Corporate Social Investment projects and! or networks that provide training
and support for small and medium enterprises in the local municipality to benefit from the
opportunities generated by the project. Initiate such programmes as early as possible.
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• Procure goods and services from local, provincial or South African suppliers as far as possible,
with an emphasis on BEE suppliers where possible.

• Procure ancillary services for goods purchased overseas, such as installation, customisation and
maintenance, from South African companies as far as possible.

• Maximise use of local skills and resources where practicable.

• Provide suitable training.

• Develop and implement a fair and transparent labour and recruitment policy.

• Ensure gender equality in recruitment, as far as possible.

• Provide ancillary training to workers on maximising the use of income and training to further future
economic prospects, potentially through projects initiated as part of a social upliftment
programme.

• Implement management measures (e.g. road signs, speed limits, etc.) to ensure that the public
is still able to safely use 0P9764 to access this stretch of coast.

• Avoid beach mining near “tourist” beaches (e.g. Gertdu Toit-se-Baai), during peak holiday season
(Easter and Christmas holidays).

Essential socio-economic mitigation measures during closure are as follows:

• Procure goods and services from local, provincial or South African suppliers as far as possible,
with an emphasis on BEE suppliers where possible.

• Maximise use of local skills and resources through preferential employment of locals where
practicable.

• Develop and implement a fair and transparent labour and recruitment policy.

• Ensure gender equality in recruitment, as far as possible.

• Provide suitable training.

• Provide ancillary training to workers on maximising the use of income and training to further future
economic prospects, potentially through projects initiated as part of a social upliftment
programme.

• Restrict closure / closure activities to the affected footprint.

• Install appropriate signage and information regarding coastal access.

2.9 Potential Heritage Impacts

2.9.1 Introduction, Terms of Reference and Methodology

This assessment is based on the Archaeology Impact Assessment undertaken by AGO Associates
(see Appendix hG) and the Palaeontology Impact Assessment undertaken by John Pether (see
Appendix 11H).

The ToR for the studies were to:

• Undertake a sensitivity screening study for all project areas and map sensitivity;
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• Undertake site surveys to identify and analyse the heritage resources in the refined area of study

and place these in a regional context, including a more detailed assessment of any specific points

of interest or/and relevance;

• Formulate statements of heritage significance in terms of the heritage criteria;

• Identify and assess the suite of potential direct and indirect heritage impacts of the project:

• Identify and assess the potential cumulative impacts of the project and existing mining activities

atTormin and regionally;

• Recommend mitigation measures to avoid and/or minimise impacts and enhance benefits

associated with the proposed project; and

• Specify management and monitoring requirements/guidelines for use as conditions.

The archaeology study is based on a literature review of the broader West Coast region and

archaeology studies specific to the project area. The specialist undertook a site visit of the study area

in November 2016 and a more detailed site assessment of the proposed project footprints in May

2017.

The palaeontology study is based on a literature review of the origin and palaeontology of the

Namaqualand coastal-plain deposits and the author’s comprehensive field experience of the

formations involved and their fossil content. A brief field survey was undertaken in December 2016 to

provide landscape and stratigraphic context for the fossils of the area.

2.9.2 Assessment of Impacts: Construction Phase

Two potential construction phase impacts on the archaeology resources of the area were identified:

• Hi: Loss of archaeological resources during road widening; and

• H2: Loss of archaeological resources during construction of infrastructure / plant expansion area.

The archaeology specialist does not believe that the installation of the powerline will have an impact

on archaeology resources.

Three potential direct construction phase impacts on the palaeontology resources of the area were

identified:

• H3: Loss of fossil bones during road widening;

• H4: Loss of fossil shells during road widening; and

• H5: Loss of fossil bones during construction of infrastructure / plant expansion area.

2.9.2.1 Potential Impact HI: Loss of Archaeological Resources during Road Widening

Upgrading and widening of the identified beach access roads will affect a few identified archaeological

sites although many of the sites have already been subjected to considerable disturbance from

diamond mining (and associated infrastructure) and informal coastal access. One Middle Stone Age

(MSA) lithic scatter (D013 at S31.41256800 E17.95945801) lies in the proposed beach access road

to Beach 8 and should be collected. This resource is not particularly unique.

While some archaeological resources occur along the edge of the 0P9764, they are not expected to

be of high significance. Grading and use of 0P9764 has caused some disturbance, but the existing

soil berms along the road edges also obscure cuttings and archaeological visibility.
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As far as can be determined from surface observations and road cuttings, the proposed construction
activities will be predominantly in disturbed areas. Some in situ material may be found where
disturbance is limited, but the overall occurrence of archaeological resources in the area is limited.

The impact is assessed to be of low (-ye) significance and with the implementation of optimisation is
increased to low (+ve) (Table 2-69). Retaining a sample of the archaeological resource is seen as a
positive outcome as the material can be useful for examining MSA lithic technology of the area.

Table 249: Significance of loss of archaeological resources during beach access road widening

Extent Intensity Duration Consequence Probability Significance Status Confidence

W’th t Local Low Long-term Low!. Probable LOW — ye Highmitigation 1 1 3 5

Essential mitigation measures:

• Limit clearance and the footprint of construction activities to what is essential.
• Alert personnel to possibility of finding archaeological resources and follow Finds Procedure.
• Appoint an archaeologist to monitor construction activities and sample affected archaeological resources as

required

wth Local Low Long-term Low. . ‘ . Definite LOW + ye Hiohmitigation 1 1 3 5 I
2.9.2.2 Potential Impact H2: Loss of Archaeological Resources during Construction of

Infrastructure I Plant Expansion Area

Building new infrastructure / plant in the infrastructure / plant expansion area may disturb buried
archaeological resources where excavations affect the dorbank layer. It is not possible to predict the
condition or quantity of material that may be found (if any) and some monitoring of activities will be
required in the initial construction phase to determine the actual situation. No surface archaeological
resources were identified.

The impact is assessed to be of low (-ye) significance and with the implementation of optimisation is
increased to low (+ve) (Table 2-70).

Table 2-70: Significance of loss of archaeological resources during construction of
infrastructure! plant expansion area

Extent Intensity Duration Consequence Probability Significance Status Confidence
Without Local Low Long-term Low

mitigation 1 1 3
Possible LOW — ye Low

Essential mitigation measures:
• Limit clearance and the footprint of construction activities to what is absolutely essential.
• Alert personnel to possibility of finding archaeological resources and follow “Finds Procedure”.
• Appoint an archaeologist to monitor construction activities and sample affected archaeological resources as

required.
With Local Low Long-term Low

mitigation 1 1 3
Possible LOW + ye High

2.9.2.3 Potential Impact H3: Loss of Fossil Bones during Road Widening

Prior mining and prospecting by diamond companies since the 1960’s have disturbed the coastline
adjacent to the northern target beaches. Although valuable fossil bones may be uncovered in the
proposed shallow gradings of the roads, the widening of the existing beach access roads and northern
haul road is not expected to greatly exacerbate the impact on fossil resources that has already taken
place.
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The impact is assessed to be of low (-ye) significance and with the implementation of optimisation

(and likely discovery of fossil bones) is increased to medium (+ve) (Table 2-71 )9.

Table 2-71: Significance of loss of fossil bones during road widening

Extent Intensity Duration Consequence Probability Significance Status Confidence

I Without Regional Low Long4erm Medium
mitigation 2 1 I 3 6

Probable LOW
:

— ye Medium

Essential mitigation measures:
• Limit clearance and the footprint of construction activities to what is essenal.
• Alert personnel to possibility of finding rare fossils and follow Finds Procedure’.

• Cease construction on (chance) discovery of fossil bones and protect fossils from further damage.

,. Send information and photographs to a palaeontologist for assessment and to determine preservation, collection
and record keeping procedures.

With Regional Medium Long-term High
mitigation 2 2 3 7

Probable MEDIUM ÷ ye Medium

2.9.2.4 Potential Impact H4: Loss of Fossil Shells during Road Widening

Fossil shell beds are usually at depth and should not be routinely intersected in the northern haul road

and beach access roads. Furthermore, the Hondeklipbaai Formation in the area is often decalcified,

with limited fossil shell content. The predominantly extant shell content of the Last Interglacial and

Holocene raised beaches is of low palaeontological sensitivity.

The impact is assessed to be of very low (-ye) significance and with the implementation of optimisation

(and discovery of fossil shells) is increased to verylow (+ve) (Table 2-72).

Table 2-72: Significance of loss of fossil shells during road widening

Extent Intensity I Duration Consequence Probability I Significance Status Confidence

Without Local Low Long-term Low
mitigation 1 1 3 5

Possible VERY LOW — ye Medium

Essential mitigation measures:
• Limit clearance and the footprint of construction activities to what is essential.
• Alert personnel to possibility of finding fossil shells and follow “Fossil Finds Procedure”°.
• Cease construction on (chance) discovery of fossil shells and protect fossils from further damage.
• Send information and photographs to a palaeontologist for assessment and to determine preservation, collection

and record keeping procedures.

With Local Low Long-term Low I

mitigation 1 3
Possible VERY LOW ÷ ye Medium

2.9.2.5 Potential Impact H5: Loss of Fossil Bones during Construction of Infrastructure I

Plant Expansion Area

Excavations for infrastructure and plant may intersect surficial deposits of the Koekenaap Formation.

the underlying palaeosurface which bears archaeological material, the “Dorbank’ Formation, and

beneath, the pedocretes, aeolianite and colluvia of the Qlifantsrivier Formation. Although unlikely, at

depth, excavations may intersect the Graauw Duinen Formation aeolianites and the marine Avontuur

and Hondeklipbaai formations, which overlie the kaolinitic deposits of the fluvial Koingnaas Formation.

The palaeontology specialisl assessed the loss of fossil bones duflng road widening and beach mining in Ihe Palaeonlology Impact
Assessment. As road widening will take place in the construction Phase (and beach mining in the Operalional Phase), the EAP has

(separately) assessed the loss of fossil bones during road widening. The palaeontology specialist agrees with the raling significance for
this impact.

A substantial exposure of marine shelly beds may require sampling and recording.
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Fossil bones potentially occurring in these terrestrial formations are of high scientific importance.

Excavations during the construction of the infrastructure / plant expansion area may disturb or destroy

fossil bones.

The impact is assessed to be of high (-ye) significance and with the implementation of optimisation

(and discovery of fossil bones) is increased to high (+ve) (Table 2-73).

Table 2-73; Significance of loss of fossil bones during construction of infrastructure I plant

expansion area

L Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Regional High Long-term Very High
mitigation 2 3 3

Possible HIGH — ye Medium

Essential mitigation measures:
• Limit clearance and the footprint of construction activities to what is essential.

• Alert personnel to possibility of finding rare hssiI bones and follow ‘Fossil Finds Procedure’.

• Cease construction on (chance) discovery of fossil bones and protect fossils from further damage.

• Send information and photographs to a palaeontologist for assessment and to determine preservation, collection

and record keeping procedures.

mion
Regional High Long-term Very High

Possible HIGH + ye Medium

2.9.3 Assessment of Impacts: Operational Phase

Two potential operational phase impacts on archaeology resources of the area were identified:

• H6: Loss of maritime archaeological resources during beach mining; and

• H7: Loss of archaeological resources during strand line mining.

Four potential operational phase impacts on palaeontology resources of the area were identified:

• H8: Loss of fossil bones during beach mining;

• H9: Loss of fossil shells during beach mining;

• HlO: Loss of fossil bones during strand line mining; and

• Hi 1: Loss of fossil shells during strand line mining.

2.9.3.1 Potential Impact H6: Loss of Maritime Archaeological Resources during Beach
Mining

It is impossible to predict the likelihood of marine archaeological resources occurring on the target

beaches due to data inaccuracies pertaining to shipwrecks. However, it is plausible that archaeological

resources occur on the beaches.

The significance of any remains, if found, would be dependent on the type and age of the wreck. Older

wrecks (14111
— early 19111 century) are of high significance and later 191h — 20ih century wrecks are

generally of lower significance.

The impact is assessed to be of low (-ye) significance and with the implementation of optimisation is

increased to very low (+ve) (Table 2-74).
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Table 2-74: Significance of loss of maritime archaeological resources during beach mining

Extent intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Long-term Medium
mitigation 1 2 3 6

Improbable LOW —ye Low

Essential mitigation measures:
• Alert machine operators to possibility of finding shipwreck material.
• Establish protocol if any shipwreck material is found, including reporting the find/s to SAHRA.
• Maritime archaeologist to assess the material (if any identified) and propose the way forward.
• Collect / excavate any exposed maritime archaeological resources using appropriate methods to record

provenance.

With Local Low Long-term Low
mitigation 1 1 5

Improbable VERY LOW + ye Low

2.9.3.2 Potential Impact H7: Loss of Archaeological Resources during Strand Line Mining

Although the specialist did not find any significant surface archaeological resources or indicators of

shallow buried archaeological material, the site investigation suggests that there is a possibility that

buried archaeological resources may be found during strand line mining. This is difficult to predict due

to a lack of observable sections exposed in the proposed mining area. These resources, if found, are

likely to lie on the hard dorbank layer where they rest after extensive periods of deflation and

bioturbation. If there is buried material on the dorbank, it is likely to date to either the MSA or Early

Stone Age. or both. Context is likely to have been somewhat disrupted by deflation, but can provide

valuable insight into early human behaviour in the area. The recovery of early human remains would

be highly significant though the likelihood is extremely low.

Despite there being several Late Stone Age (LSA) sites found on the Sere wind energy facility

property, only isolated finds were found by the specialist in the proposed mining areas. Although no

LSA sites were identified, there is a possibility of random LSA burials occurring.

The impact is assessed to be of medium (-ye) significance and with the implementation of optimisation

is increased to low (+ve) (Table 2-75).

Table 2-75: Significance of loss of archaeological resources during strand line mining

Extent intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Long-term I Medium I
mitigation 1 2 I 3 I 6

Probable MEDIUM — ye Medium

Essential mitigation measures:
• Appoint an archaeologist to monitor initial mining activities.
• Monitor mining for archaeological resources. Initially this will need to be semi-permanent until such time as it

can be established if any resources are present or not. Based on the initial observations, work out a program
for ongoing or regular monitoring.
Collect any archaeological resources that are exposed using appropriate methods to record provenance.

With Local Low Long-term Low I

mitigation j 1 3
Probable LOW + ye Medium

2.9.3.3 Potential Impact H8: Loss of Fossil Bones during Beach Mining

Beach mining activities may expose older deposits beneath the modern beach sands and basal gravel.

Such older deposits may be preserved in larger coastal compartments where the bedrock is well below

sea level (exhumed palaeochannels) and which manifest as the longer sandy beaches (e.g. beaches

7 and 10). Examples include prograded Last Interglacial shoreface deposits, aeolianite and pedocrete

or yet older Quaternary marine and terrestrial deposits. Such occurrences are likely to be compacted

and variously cemented and may be considered the base level of beach mining.
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Fossil bones potentially occurring in the deposits are of high scientific importance. Beach mining may

disturb or destroy fossil bones. The beach mining operation is not conducive to spotting fossil bones!

but such material may appear on the screens during pre-screening.

The impact is assessed to be of high (-ye) significance and with the implementation of optimisation

(and discovery of fossil bones) is increased to high (+ve) (Table 2-76).

Table 2-76: Significance of loss of fossil bones during beach mining

I Extent Intensity Duration I Consequence I Probability Significance Status I Confidence

Without Regional High Long-term Very High
mitigation 2 !

3 8
Possible HIGH — ye Medium

Essential mitigation measures:
• Identify and appoint a stand-by palaeontologist should paleontological finds be uncovered by mining.

• Alert personnel to possibility of finding rare fossil bones and follow “Fossil Finds Procedure.

• Cease mining an (chance) discovery of fossil bones and protect fossils from further damage.

• Contact appointed palaeontologist providing information and images.

• Palaeontologist to assess information and establish suitable response, such as the importance of the find and
recommendations for preservation, collection and record keeping.

• Record and sample exposed fossiliferous sections in earthworks by appointed palaeontologist.

With Regional High Long-term Very High
mitigation 2 3 3 8

Possible HIGH + ye Medium

2.9.3.4 Potential Impact I-IS: Loss of Fossil Shells during Beach Mining

Fossil shell beds are usually at depth but may be encountered by beach mining activities. However.

such occurrences are likely to be compacted and variously cemented and would probably be

considered the base level for beach mining. Although improbable, unusual subfossi[’ shells have been

found before during beach mining.

Fossil shells potentially occurring in the deposits are of lower scientific importance (compared to fossil

bones). Beach mining may disturb or destroy fossil shells. The beach mining operation is not

conducive to spotting fossil shells, but such material may appear on the screens during pre-screening.

The impact is assessed to be of verylow (-ye) significance and with the implementation of optimisation

(and discovery of fossil shells) is increased to very low (+ve) (Table 2-77).

Table 2-77: Significance of loss of fossil shells during beach mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Long-term Low
mitigation 1 1 3

Possible VERY LOW — ye Medium

Essential mitigation measures:
• Identify and appoint a stand-by palaeontologist should paleontological finds be uncovered by earthworks.

• Alert personnel to possibility of finding a substantial temporary exposure of marine shelly beds that may require
sampling and recording.

• Notify the appointed palaeontolagist in the event of a large exposure of shell beds, and provide the
palaeontologist with information and images.

• Palaeontologist to assess information and establish suitable response, such as the importance of the find and
recommendations for sample collection and record keeping.

• Record and sample selected exposed fossiliferous sections in earthworks by appointed palaeontologist.

With Local Low Long-term Low

i mitigation 1 1 3
Possible VERY LOW ÷ ye Medium

2.9.3.5 Potential Impact H1O: Loss of Fossil Bones during Strand Line Mining

Strandline mining will intersect surficial deposits of the koekenaap Formation, the underlying

palaeosurface which bears archaeological material, the “Dorbank” Formation, and beneath, the

pedocretes, aeolianite and colluvia of the Olifantsrivier Formation. At depth the Graauw Duinen

if
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Formation aeolianites will be intersected, below which are the marine Avontuur and Hondeklipbaai

formations, which overlie the kaolinitic deposits of the fluvial Koingnaas Formation.

Fossil bones potentially occurring in these terrestrial formations are of high scientific importance.

Excavations may disturb or destroy fossil bones that occur in the terrestrial formations and very

sparsely in the marine deposits.

The impact is assessed to be of high (-ye) significance and with the implementation of optimisation

(and discovery of fossil bones) is increased to high (+ve) (Table 2-78).

Table 2-78: Significance of Toss of fossil bones during strand line mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Regional High Long-term Very High
mitigation 2 3 3 8

Possible HIGH — ye Medium

Essential mitigation measures:
• Identify and appoint a stand-by palaeontologist should paleontological finds be uncovered by earthworks.
• Alert personnel to possibility of finding rare fossil bones and follow ‘Fossil Finds Procedure”.
• Cease mining on (chance) discovery of fossil bones and protect fossils from further damage.
• Contact appointed palaeontologist providing information and images.
• Palaeontologist to assess information and establish suitable response, such as the importance of the find and

recommendations for preservation, collection and record keeping.
• Record and sample exposed fossiliferous sections in eadhworks by appointed palaeontologist

With Regional j High Long-term I Very High . I
mitigation 2 3 3 8

Possible HIGH + ye Medium

2.9.3.6 Potential Impact Hil: Loss of Fossil Shells during Strand Line Mining

It is quite probable that fossil Pliocene shells will be exposed in the mine excavations although the

Avontuur and Hondeklipbaai formations are of moderate sensitivity with respect to shell fossils. The

occurrence of well-preserved shell beds with a diverse assemblage is unexpected in the inland strand

line mining area.

The impact is assessed to be of medium (-ye) significance and with the implementation of optimisation

(and discovery of fossil shells) is increased to medium (+ve) (Table 2-79).

Table 2-79: Significance of loss of fossil shells during strand line mining

Extent Intensity Duration Consequence Probability Significance ( Status Confidence

Without Local Medium Long-term Medium
mitigation 1 2 3 6

Probable MEDIUM — ye Medium

Essential mitigation measures:
• Identify and appoint a stand-by palaeontologist should paleontological finds be uncovered by eafthworks.
• Alert personnel to possibility of finding a substantial temporary exposure of marine shelly beds that may require

sampling and recording.
.. Notify the appointed palaeontologist in the event of a large exposure of shell beds, and provide the

palaeontologist with information and images.
• Palaeontologist to assess information and establish suitable response. such as the importance of the find and

recommendations for sample collection and record keeping.
• Record and sample selected exposed fossiliferous sections in earthworks by appointed palaeontologist.

With Local j Medium I Long-term Medium
mitigation 1 2 3 6

Probable MEDIUM + ye Medium

2.9.4 Assessment of Impacts: Closure Phase

Impacts on heritage resources are expected to occur primarily during the construction and operational

phases. No additional impacts are anticipated during the closure phase.
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2.9.5 The No-Go Alternative

The No-Go alternative entails no change to the status quo. Natural (e.g. weathering) and human
processes (e.g. informal coastal access, diamond mining) present in the area will continue to erode
the heritage resources.

2.9.6 Mitigation Measures: Potential Heritage Impacts

Essential heritage mitigation measures during construction are as follows:

For archaeology finds:

• Limit clearance and the footprint of construction activities to what is essential.

• Alert personnel to possibility of finding archaeological resources and follow Finds Procedure”.

• Appoint an archaeologist to monitor construction activities and sample affected archaeological
resources as required.

For fossil bone finds:

• Limit clearance and the footprint of construction activities to what is essential.

• Alert personnel to possibility of finding rare fossil bones and follow Fossil Finds Procedure”.

• Cease construction on (chance) discovery of fossil bones and protect fossils from further damage.

• Send information and photographs to a palaeontologist for assessment and to determine
preservation, collection and record keeping procedures.

For fossil shell finds:

• Limit clearance and the footprint of construction activities to what is essential.

• Alert personnel to possibility of finding fossil shells and follow “Fossil Finds Procedure”.

• Cease construction on (chance) discovery of fossil shells and protect fossils from further damage.

• Send information and photographs to a palaeontologist for assessment and to determine
preservation, collection and record keeping procedures.

Essential heritage mthgation measures during operations are as follows:

For archaeology finds:

• Alert machine operators to possibility of finding archaeological resources.

• Appoint an archaeologist to monitor inland mining activities.

• Monitor mining for archaeological resources. Initially this will need to be semi-permanent until
such time as it can be established if any resources are present or not. Based on the initial
observations, work out a program for ongoing or regular monitoring.

• Collect any archaeological resources that are exposed using appropriate methods to record
provenance.

• Archaeologist to assess the material and propose the way forward.

• Establish protocol if any material is found, including reporting the find/s to Heritage Western Cape
or SAHRA.

MASSIREUT/DALC 507225 an EIAR_App 10_Impact Asaossmant_20181026 bor2018



SRK Consulting: 507228: Tormin Mine Extension EIAR Appendix 10 Page 97

For fossil bone finds:

• Identify and appoint a stand-by palaeontologist should paleontological finds be uncovered by
mining.

• Alert personnel to possibility of finding rare fossil bones and follow Fossil Finds Procedure”.

• Cease mining on (chance) discovery of fossil bones and protect fossils from further damage.

• Contact appointed palaeontologist providing information and images.

• Palaeontologist to assess information and establish suitable response, such as the importance of
the find and recommendations for preservation, collection and record keeping.

• Record and sample exposed fossiliferous sections in earthworks by appointed palaeontologist.

For fossil shell finds:

• Identify and appoint a stand-by palaeontologist should paleontological finds be uncovered by
earthworks.

• Alert personnel to possibility of finding substantial temporary exposure of marine shelly beds that
may require sampling and recording.

• Notify the appointed palaeontologist in the event of a large exposure of shell beds, and provide
the palaeontologist with information and images.

• Palaeontologist to assess information and establish suitable response, such as the importance of
the find and recommendations for sample collection and record keeping.

• Record and sample selected exposed fossiliferous sections in earthworks by appointed
palaeontologist.

2.10 Potential Visual Impacts

2.10.1 Introduction, Terms of Reference and Methodology

The purpose of the study was to assess the potential impacts of the development on visual resources
and sense of place, indicate the acceptability of impacts and recommend practicable mitigation
measures to minimise potential impacts and maximise potential benefits.

The ToR for the study were to:

• Determine the character and sensitivity of the visual environment and identify sensitive areas;

• Identify visual resources and key viewing corridors / viewpoints;

• Determine and groundtruth the existing visual character and quality in order to understand the
sensitivity of the landscape;

• Identify potential impacts of the project on the visual environment through analysis and synthesis
of the following factors:

o Visual exposure;

o Visual absorption capacity;

o Sensitivity of viewers (visual receptors);

o Viewing distance and visibility; and

o Landscape integrity.
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• Assess the impacts of the project on the visual environment and sense of place using the
prescribed impact assessment methodology;

• Identify and assess potential cumulative impacts resulting from the proposed development in
relation to other proposed and existing developments in the surrounding area;

• Recommend practicable mitigation measures to avoid and/or minimise/reduce impacts and
enhance benefits. Assess the effectiveness of proposed mitigation measures using the prescribed
impact assessment methodology; and

• Recommend and draft a monitoring campaign to ensure the correct implementation and adequacy
of recommenced mitigation and management measures, if applicable.

The following method was used to assess the visual baseline for the project:

1. Collect and review visual data, including data on topography, vegetation cover and land-use;

2. Conduct fieldwork (in September 2016 and January 2017), comprising an extensive
reconnaissance of the project area to:

• Familiarise the specialist with the project area and its surroundings;

• Identify key viewpoints / view corridors; and

• Determine and groundtruth the existing visual character and quality in order to understand the
sensitivity of the landscape.

Visual ‘sampling’ using photography was undertaken from viewpoints within approximately 20 km
of the site to illustrate the likely zone of influence and visibility. The locations of the viewpoints
were recorded with a GPS; and

3. Undertake a mapping exercise to identify potential receptors to the proposed project.

The following method was used to assess the visual impact of the project:

1. Determine the visual zone of influence using a 015 model to calculate the viewshed based on the
dimensions, particularly the elevations, of project components;

2. Determine the likely distance at which visual impacts will become indistinguishable using
photographs from key viewpoints;

3. Rate impacts on the visual environment and sense of place based on a professional opinion and
the prescribed impact rating methodology; and

4. Recommend practicable mitigation measures to avoid and/or minimise impacts and/or optimise
benefits.

2.10.2 Analysis of the Magnitude of the Visual Impact

The following section outlines the analysis that was undertaken to determine the magnitude or intensity
of the overall visual impact resulting from the project. Various factors were considered in the
assessment, including:

• Visual exposure;

• Visual absorption capacity (VAC);

• Potential visual receptors;

• Visibility and viewing distance; and

• Integrity with existing landscape / townscape.
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The analysis of the magnitude or intensity of the visual impact, as described in this section, is

summarized and integrated in Table 2-85 and forms the basis for the assessment and rating of the

impact.

2.10.2.1 Visual Exposure

Visual exposure is determined by the zone of visual influence or viewshed. The viewshed is the

topographically defined area that includes all the major observation sites from which the project could

be visible. The viewsheds for this VIA are based on 5 m contours and are presented in Figure 2-8 to

Figure 2-11.

The viewshed analysis assumes maximum visibility of the project in an environment stripped bare of

vegetation and structures. It is therefore important to remember that the project is not necessarily

visible from all points within the viewshed as views may be obstructed by visual elements such as

trees, dense scrub, built structures and/or localised variations or irregularities in topography.

Analysis of the viewsheds is instructive and leads to the following observations:

• The beach mining viewshed (Figure 2-8) is limited to a narrow stretch between the coastline and

a ridgeline parallel to the coast;

• Receptors in the beach mining viewshed include the Baievlei farmstead on the ridgeline, users

of 0P9764 and visitors to the coast including those visiting the Gert du Toit-se-Baai campsite;

• The viewshed of strandline mining activities (Figure 2-9) extends in a north-easterly direction

across the coastal plain;

• Similarly, the viewshed of the infrastructure I plant expansion area (Figure 2-10) extends in a

north-easterly direction across the coastal plain;

• As the powerline connects to the Sere wind energy facility on the eastern side of the ridgeline,

the viewshed of the powerline (Figure 2-11) extends over a broader area but still in a north

easterly direction; and

• The towns of Koekenaap, Papendorp, Ebenhaeser, and Olifantsdrift are not included in any of

the project’s viewsheds.

The viewshed study indicates that the visual exposure of beach mining activities will be limited to a

narrow (—1 km wide) band along the coast and activities on Farm Geelwal Karoo 262 will be highly

visible to receptors on the coastal plain north-east of the Mine. However, the visual exposure of the

project will be low as the viewsheds do not account for the full effect of screening provided by

topography and few receptors are located in the zone of visual influence.

2.10.2.2 Visual Absorption Capacity

The VAC is the potential for the area to conceal the proposed project. The VAC of the area is increased

by:

• Topography and vegetation that is able to provide screening and increase the VAC of a

landscape;

• The degree of urbanisation compared to open space. A highly urbanised landscape is better able

to absorb the visual impacts of similar developments, whereas an undeveloped rural landscape

will have a lower VAC; and

• The scale and density of surrounding development.

MAS5,REUTICALc 507225 ormin LIAR App I0_IacI Asw,,menl_20181026 / ber2CI8



SRK Consulting: 507228: Tormin Mine Extension EIAR Appendix 10 Page 100

These factors frequently apply at different scales, by influencing the VAC in the foreground (e.g. dense
bush, small structures), middleground and background (e.g. tall forests, hills, cityscapes). Criteria used
to determine the VAC of the affected area are defined in Table 2-80.

The VAC of the area is increased by the undulating topography of the landscape. The project will be
screened from potential receptors inland of Farm Geelwal Karoo 262 and the northern beaches by a
ridgeline extending in a north-south direction adjacent to the coast.

Beach mining activities on individual beaches will be screened to receptors on other parts of the
coastline as many of the beaches are isolated in small bays separated by rocky promontories.

The low growing vegetation of the area and lack of trees will not increase the VAC.

Overall, the area is rated as having a moderate VAC due to the undulating topography of the study
area and specifically the north-south ridgeline screening much of the project from receptors.
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2.10.2.3 Visual Receptors

Receptors are important insofar as they inform visual sensitivity (refer to Section 7.5.4 of the EIA
Report). The sensitivity of viewers or visual receptors potentially affected by the visual impact of the
project is considered to be moderate because the remoteness of the project area ensures that there

are only a limited number of receptors, but those receptors are likely to attach a high value to the visual

landscape of the area.

2.10.2.4 Viewing Distance and Visibility

The distance of a viewer from an object is an important determinant of the magnitude of the visual

impact. This is because the visual impact of an object diminishes/attenuates as the distance between

the viewer and the object increases. Thus the visual impact at 1 000 m would, nominally, be 25% of

the impact as viewed from 50Dm. At 200Dm it would be 10% of the impact at 500 m (Hull and Bishop.

1988 in Young, 2000).

J

‘

a

%%%__
-rnpactba-reases.

—.--------

Distance

Figure 2-12: Visual Exposure vs Distance

Source Adapted from Hull and Bishop. 1998

Three basic distance categories can be defined for a project of this scale (as discussed and

represented in Table 2-81):

• Foreground:

• Middleground; and

• Background.

A range of viewpoints were selected in order to identify potential receptors and to provide an indication

of the likely visibility of the project. The viewpoints were not randomly selected, but were chosen

because they are likely to best represent the visibility of the project to receptors.

Table 2-81: Distance categories

FOREGROUND (0—5 km) The zone where the proposed project will dominate the frame of view. The
project will be highly visible unless obscured.

MIDDLEGROUND (5 — 10 km) The zone where colour and line are still readily discernible. The project will
be moderately visible but will still be easily recognisable.

BACKGROUND (>10 km) This zone stretches from 10 km to the point from where the project can no
longer be seen. Objects in this zone can be classified as marginally visible
to not visible.

The selected viewpoints are shown in Figure 2-13, and views from these viewpoints are shown in the

accompanying photographs further below. The criteria used to determine the visibility of the proposed

project are set out in Table 2-82 and the visibility of from each viewpoint is summarised in Table 2-83.

The visibility of the project can be summarised as follows:

• The remoteness of the project area ensures that there are only a limited number of receptors;
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• Topography (north-west — south-east ridgeline) will screen the project from many of these

receptors;

• Mining operations at the strandline will not be visible or may be marginally visible to a very limited

number of receptors;

• The project will be most visible to holiday-makers / visitors to the coast (e.g. at Gert du Toit-se

Baai), especially as mining operations (beach mining and hauling) will be located within the

foreground zone.

Overall, the visibility of the project is low.

Table 2-82: Visibility criteria

NOT VISIBLE Project cannot be seen (Images used for representation purposes only)

MARGINALLY Project is only just visible /
VISIBLE partially visible (usually in

background zone)
.

VISIBLE Project is visible although
parts may be partially
obscured (usually in

middleground zone)

HIGHLY VISIBLE Project is clearly visible
(usually in foreground or
middleground zone)

t:
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2.10.2.5 Landscape Integrity

Landscape (or townscape) integrity refers to the compatibility of the development/visual intrusion

with the existing landscape. The landscape integrity of the project is rated based on the relevant

criteria listed in Table 2-84.

Table 2-84: Landscape integrity criteria

— High Moderate Low

The project: The project: The project:
• Is consistent with the existing • Is moderately consistent with • Is not consistent with the

land use of the area; the existing land use of the existing land use of the area;
• Is highly sensitive to the natural area; • Is not sensitive to the natural

environment • Is moderately sensitive to the environment;
• Is consistent with the urban natural environment; • Is very different to the urban

texture and layout; • Is moderately consistent with texture and layout;
• The buildings and structures are the urban texture and layout; • The buildings and structures are

congruent I sensitive to the • The buildings and structures not congruent / sensitive to the
existing architecture / buildings; are moderately congruent / existing architecture / buildings;
and sensitive to the existing and

• The scale and size of the architecture / buildings; and • The scale and size of the
development is similar to nearby • The scale and size of the development is different to
existing development, development is moderately nearby existing development.

similar to nearby existing
development.

The stretch of coastline north of the Olifants River has been subjected to prior and current mining

and/or prospecting activities for many years. MSR and THG mine the beaches adjacent to Farm

Geelwal Karoo 262, and THO also mines the northern beaches. Namakwa Diamond Company and

De Beers have also undertaken mining activities in the area and Tronox Namakwa Sands is

undertaking extensive (inland) heavy mineral sand mining on their property —30 km north of Tormin

Mine.

Beach mining on the northern beaches can therefore be considered moderately consistent with the

existing land use of the area. As mining/prospecting activities have already and are occurring on

Farm Geelwal Karoo 262 (inter alia, the Tormin processing plant), inland mining and the proposed

infrastructure expansion area will be moderately consistent with the existing land use of the

immediate area.

Overall, the landscape integrity of the project can be considered to be moderate with the existing

landscape.

2.10.2.6 Magnitude of the Overall Visual Impact

Based on the above criteria, the magnitude or intensity of the overall visual impact that is expected

to result from the project has been rated. Table 2-85 provides a summary of the criteria, a descriptor

summarizing the status of the criteria and projected impact magnitude ratings.

With the moderate VAC of the area, the limited number of receptors and the congruency of the

project with existing and prior mining activities in the region, the overall magnitude of the visual

impact that is expected to result from the project is rated as low to moderate.
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Table 2-85: Magnitude of overall visual impact

Criteria Rating Comments

Visual Exposure (Viewshed) Low Visual exposure of beach mining activities is limited to a
narrow band and few receptors are located in the zone of
visual influence of inland mining activities.

Visual Absorption Capacity Moderate The undulating landscape and ridgelines will screen much
of the project from receptors.

Viewer Sensitivity Moderate The remoteness of the project area ensures that there are
(Receptors) a limited number of receptors, but those receptors are

likely to attach a high value to the visual landscape.

Viewing Distance and Low Visibility limited to holiday-makers visiting the coast.
Visibility

Landscape Integrity Moderate Moderately consistent with the existing land use of the
area.

2.10.3 Assessment of Impacts: Construction Phase

Two direct construction phase impacts on visual quality and sense of place were identified:

• Vi: Altered sense of place and visual intrusion caused by construction activities; and

• V2: Altered sense of place from increased traffic during construction.

2.10.3.1 Potential Impact VI: Altered Sense of Place and Visual Intrusion caused by
Construction Activities

Visual impacts will be generated by construction activities such as vegetation stripping and bulk
earthworks, which can cause scarring, and from construction infrastructure, plant and materials on
site (e.g. site camp, cranes and stockpiles). Dust generated at the site will be visually unappealing
and may further detract from the visual quality of the area. Such impacts are typically limited to the
immediate area surrounding the construction site and to the construction period.

Limited loss of sense of place is expected during construction since construction activities and the
change in the state of the site (scarring, construction equipment and dust generation) are moderately
consistent with the current character and nature of the surrounding area: existing beach access
roads used by THG and 0P9764 will be widened and the infrastructure/plant expansion area is
adjacent to the existing processing plant on Farm Geelwal Karoo 262.

The impact is assessed to be of very low significance with and without mitigation (Table 2-86).
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Table 2-86: Significance of altered sense of place and visual intrusion caused by construction
activities

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Short-term Very Low

mitigation 1 1 1 3
Definite VERY LOW -ye High

Essential mitigation measures

• Limit and phase vegetation clearance and The thotprint of construction activities to what is essential.

• Avoid excavation, handling and transport of materials which may generate dust under high wind conditions.

• Prepare/review a detailed dust suppression/control management programme. such as regular wetting and/or use
of non-contaminating agents, to reduce dust on dust-generating facilities (e.g. roads), especially during the dry
season and when conditions are windy.

• Ensure speed limits on all gravel roads are respected at all times.

• Keep construction sites tidy and all activities, material and machinery contained within an area that is as small as
possible.

• Control litter and keep construction sites as dean and neat as possible.

• Rehabilitate disturbed areas incrementally and as soon as possible, not necessarily waiting until completion of the
construction phase.

• Maintain all generators, vehicles and other equipment in good working order.

• Minimise the use of night-lighting. No high mast or spot-light security lighting or up-lighting allowed.

With Local Low Short-term Very Low i
mitigation 1 1 1

Probable VERY LOW -ye High

2.10.3.2 Potential Impact V2: Altered Sense of Place from Increased Traffic during
Construction

The increased number of construction vehicles on the road (and the related noise impacts) will
reduce the sense of place to neighbouring receptors. The impaired sense of place will have a greater

impact within the foreground as sensitive receptors in close proximity to the DR2225, for example,

will be particularly exposed to this impact.

The impact is assessed to be of very low significance with and without mitigation (Table 2-87).

Table 2-87: Significance of altered sense of place from increased traffic during construction

MASS C U U0ALC November2018

‘ Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Short-term Very Low

• mitigation 1 1 1
Definite VERY LOW -ye High

Essential mitigation measures.
• Restrict construction deliveries to Mondays to Saturdays between the hours of 08h00 and 17h00.
• Maintain all vehicles in good working order.

With Local Low Short-term Very Low

mitigation 1 1 1 3
Probable VERY LOW -ye High

2.10.4 Assessment of Impacts: Operational Phase

Three potential direct visual impacts were identified during the operational phase:

• V3: Altered sense of place and visual intrusion caused by mining activities and associated

infrastructure;

• V4: Altered sense of place from increased traffic during operations; and

• V5: Altered sense of place and visual quality caused by light pollution at night.

c4
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2.10.4.1 Potential Impact V3: Altered Sense of Place and Visual Intrusion caused by
Mining Activities and Associated Infrastructure

Mining — especially open pit and strip mining — and the associated earthworks are large scale

intrusions and seldom congruent with the surrounding landscape, even thoroughly transformed

urban landscapes. Unavoidably, the proposed inland strandline mining is likely to effect large scale

transformation of the environment with large scale scarring of the landscape. Scarring, caused by

vegetation clearance, will be readily distinguishable in the landscape insofar as it will be a

contrasting and discordant colour. Mined out areas and stockpiles will be readily distinguishable

from other natural landforms insofar as they will assume a different, angular geometry of contrasting

and discordant colour. Such impacts are an unavoidable consequence of open pit mining (though

concurrent backfilling will mitigate this impact).

Proposed beach mining is likely to effect transformation of the beach environment, albeit in the

short-term as tidal and wave action is likely to reinstate the beach profile to its pre-mining (visual)

condition within a short period of time. The visual impact of beach mining machinery and equipment

(excavators, mobile PBC5) will be restricted to portions of this stretch of coastline as MSR do not

plan to mine all ten beaches simultaneously and the beaches are visually isolated from one another

and from destinations such as Gert du Toit-se-Baai. Loss of sense of place is expected for visitors

to the coastline in close proximity to beach mining activities.

The infrastructure / plant expansion area will change the character of the site from unbuilt and

natural to a built site11 and will increase the footprint of the Tormin Mine processing area

substantially. The infrastructure expansion area will also contribute to additional scarring, but the

loss of sense of place will be lessened substantially by the congruency of the proposed infrastructure

expansion with the operations at the processing plant. The infrastructure expansion area will also

be visible to a very limited number of receptors.

The powerline is unlikely to be noticeable to receptors and will be perceived to be compatible with

the land uses of Farm Geelwal Karoa 262 and the Sere wind energy facility.

Dust generated at point sources (e.g. transfer points, stockpiles), along linear sources (e.g. haul

roads) and area sources (e.g. mine pit, stockpiles) is visually unappealing and may detract from the

visual quality of the area. The intensity of this visual impact is influenced by the coverage of the

network of haul roads, vehicle trips, meteorological conditions (e.g. fog and inversions) and

management commitment to manage these common impacts. These visual impacts are often

intermittent, i.e. they are not continuous impacts.

The impact is assessed to be of low significance and with the implementation of mitigation is

reduced to very low (Table 2-88).

Although the character of the wider area can be defined as “built” considering the proximity and scale of the existing processing plant

and associated infrastructure.
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Table 2-88: Significance of altered sense of place and visual intrusion caused by mining
activities

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium
Medium- Low

mitigation
term Definite LOW -ye High

1 2 2 5

Essential mitigation measures:
• Limit and phase vegetation clearance and the footprint of mining activWes to what is essential.

• Keep all areas neat, clean and organised to portray a general tidy appearance.

• Keep material and machinery contained within an area that is as small as possible.
• Progressively and continually rehabilitate mined out areas and project components.

• Maintain all generators, vehicles and other equipment in good working order.
• Avoid beach mining near “tourist” beaches (e.g. Gert du Toit-se-Baai), during peak holiday season (Easter and

Christmas holidays).
• Reduce the footprint of the infrastructure areas to a workable minimum.
• Restrict infrastructure along the coast to the north of Tormin Mine as far as possible.
• Consolidate or cluster structures together at the infrastructure expansion area to avoid the visual scatter of

structures.
• Avoid excavation, handling and transport of materials which may generate dust under high wind conditions.

Wth Local Low Medium- Very Low
. .

. term Probable VERY LOW -ye Highmitigation
1 1 2 4

2.10.4.2 Potential Impact V4: Altered Sense of Place from Increased Traffic during
Operations

The increased number of heavy vehicles on the road (particularly along 0P9764 where the number

of heavy vehicles will increase substantially) and the related noise impacts will reduce the sense of

place to near-by receptors. The impaired sense of place will have a greater impact within the

foreground (< 30Dm) as sensitive receptors in close proximity to the haul roads (e.g. visitors to Gert

du Toit-se-Baai and residents along DR2225) will be particularly exposed to this impact.

The impact is assessed to be of medium significance and with the implementation of mitigation is

reduced to low (Table 2-89).

Table 2-89: Significance of altered sense of place from increased traffic during operations

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Regional Medium Medium- Medium
. .

. term Definite MEDIUM -ye Highmitigation
2 2 2 6

Essential mitigation measures:
• Limit hauling operations from the northern beaches to Mondays to Fridays during Easter and Christmas holidays.
• Limit product transport from Tormin Mine along DR2225 to Mondays to Saturdays between the hours of 07h00

and 17h00.
• Ensure speed limits are respected at all times.
• Maintain all vehicles in good working order.

With Regional Medium
Medium-

Medium
. .

term Possible LOW -ye High
mitigation

2 2 2 6

2.10.4.3 Potential Impact V5: Altered Sense of Place and Visual Quality caused by Light
Pollution at Night

Powerful, high intensity industrial lighting will be required for night time operation and security.

Although the existing mining operations and processing plant are illuminated, there are no light

sources in the application areas per Se. This will contribute to light pollution in the project area and
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may alter nighttime sense of place as the northern beaches and the infrastructure expansion area

are currently unlit (i.e. no light sources).

The existing ambient light condition/intensity in the project area is low although operations at Tormin

Mine contribute to ambient light conditions. The proposed mine extension operations will increase

skyglow and light pollution (Figure 2-14) and will possibly alter the rural nighttime character of the

area.

Lighting is not easily screened by vegetation and topography, and receptors’ experience of the

impact is more intense. Good external lighting design and lighting fixtures can restrict the upward

spread of light into the atmosphere reducing the visual impact (altered sense of place).

The impact is assessed to be of low significance and with the implementation of mitigation is

reduced to very low (Table 2-90).

Table 2-90: Significance of altered sense of place and visual quality caused by light pollution at
night

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Regional Low Mm- Low
Definite LOW -ye High

Essential mitigation measures:
• Limit lighting only to essential activities and facilities.
• Direct lighting inwards and downwards towards activities and facilities to avoid light spillage and trespass. External

lights should be fitted with reflectors (‘full cut-oW luminaires) to direct illumination downward and inward to the
specific illuminated areas.

With Regional Low Medium- Low
mitigation

term Possible VERY LOW I -ye High

2 1121 5

2.1 0.5 Assessment of Impacts: Closure Phase

One potential direct visual impact was identified during the closure phase:

• V6: Altered sense of place and visual intrusion caused by closure and rehabilitation activities.

NoI.mber 2018

Figure 2-14: Skyglow
Source: www.aenigmatis.com
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2.10.5.1 Potential Impact V6: Altered Sense of Place and Visual Intrusion caused by
Closure and Rehabilitation Activities

The inland strand line mining area will be rehabilitated during the Operational Phase (as soon as

the mining path allows). The beach access roads and infrastructure expansion area will be

rehabilitated at the end of LoM in the Closure Phase.

Visual impacts generated during the Closure Phase will be similar to those generated during the

construction phase: from infrastructure, plant and materials on site (e.g. site camp, cranes) and dust.

Such impacts are typically confined to the immediate area surrounding the site and to the closure

period.

Loss of sense of place will be lessened by the congruency of the proposed closure activities with

mining activities.

During the rehabilitation process, green wind screens (shade cloth) will be installed across large

strand line areas to facilitate establishment of vegetation. These wind screens will remain in the

Post-closure Phase. This green material is incongruent with the natural colour and texture of the

surrounding vegetation, especially when the sunlight reflects off this surface. The manufactured

texture of the screens and the high reflectivity (causing glare) may compromise the sense of place

compared to the quasi rural/natural character of the area, although receptors will have previously

been exposed to these wind screens in the study area (Figure 2-15).

Table 2-91: Significance of altered sense of place and visual intrusion caused
rehabilitation activities

by closure and

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Short-term Very Low

mitigation 1 1 1 3
Definite VERY LOW -ye High

Essential mitigation measures:
• Use dark green or black (non-glossy) wind screens.
• Remove rehabilitation wind screens as soon as vegetation is viable.

With Local Low Short-term Very Low
mitigation 1 1

Definite VERY LOW -ye High

2.1 0.6 The No-Go Alternative

The No-Go alternative entails no change to the status quo. The No-Go alternative will have marginal

visual benefits as beach mining, the portion of the proposed project that will have the highest visual

and sense of place impact on sensitive receptors, will not occur. However, the low number of

sensitive receptors in the area would limit this benefit.

Figure 2-15: An existing rehabilitation area in the study area

The impact is assessed to be of very low significance with and without mitigation (Table 2-91).
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2.10.7 Mitigation Measures: Potential Visual Impacts

Essential visual mitigation measures during construction are as follows:

• Limit and phase vegetation clearance and the footprint of construction activities to what is
essential.

• Avoid excavation, handling and transport of materials which may generate dust under high wind
conditions.

• Prepare/review a detailed dust suppressionfcontrol management programme, such as regular
wetting and/or use of non-contaminating agents, to reduce dust on dust-generating facilities
(e.g. roads), especially during the dry season and when conditions are windy.

• Ensure speed limits on all gravel roads are respected at all times.

• Keep construction sites tidy and all activities, material and machinery contained within an area
that is as small as possible.

• Control lifter and keep construction sites as clean and neat as possible.

• Rehabilitate disturbed areas incrementally and as soon as possible, not necessarily waiting
until completion of the construction phase.

• Maintain all generators. vehicles and other equipment in good working order

• Minimise the use of night-lighting. No high mast or spot-light security lighting or up-lighting
allowed.

• Restrict construction deliveries to Mondays to Saturdays between the hours of 08h00 and
17h00.

Essential visual mitigation measures during operations are as follows:

• Limit and phase vegetation clearance and the footprint of mining activities to what is essential.

• Keep all areas neat! clean and organised to portray a general tidy appearance.

• Keep material and machinery contained within an area that is as small as possible.

• Progressively and continually rehabilitate mined out areas and project components.

• Maintain all generators, vehicles and other equipment in good working order.

• Avoid beach mining near tourist” beaches (e.g. Gert du Toit-se-Baai), during peak holiday
season (Easter and Christmas holidays).

• Reduce the footprint of the infrastructure areas to a workable minimum.

• Restrict infrastructure along the coast to the north of Tormin Mine as far as possible.

• Consolidate or cluster structures together at the infrastructure expansion area to avoid the

visual scatter of structures.

• Avoid excavation, handling and transport of materials which may generate dust under high wind
conditions.

• Limit hauling operations from the northern beaches to Mondays to Fridays during Easter and
Christmas holidays.
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• Limit product transport from Tormin Mine along DR2225 to Mondays to Saturdays between the

hours of 07h00 and 17h00.

• Ensure speed limits are respected at all times.

• Limit lighting only to essential activities and facilities.

• Direct lighting inwards and downwards towards activities and facilities to avoid light spillage

and trespass. External lights should be fitted with reflectors (“full cut-oW luminaires) to direct

illumination downward and inward to the specific illuminated areas.

Essential visual mitigation measures during closure are as follows:

• Use dark green or black (non-glossy) wind screens.

• Remove rehabilitation wind screens as soon as vegetation is viable.

2.11 Potential Traffic Impacts

2.11.1 Introduction, Terms of Reference and Methodology

This assessment is based on the Traffic Impact Assessment undertaken by ITS Engineers (see

Appendix ill).

The ToR for the study were to:

• Visit the site and identify the existing physical and operational characteristics of the roadways

near the site;

• Obtain and review relevant background information for the study area;

• Evaluate the operation of the existing road elements in terms of standard measures! such as

volume/capacity ratio, delay per vehicle and level-of-service;

• Estimate the construction and operational phase peak hour traffic that would be generated by

the development by evaluating the character and nature of the development as well as

comparing it where possible with similar developments;

• Evaluate the road network in the site vicinity in terms of the expected traffic impact during the

construction phase and the operations phase; and

• Recommend road upgrades and mitigation measures based on the findings of the impact

evaluation.

The baseline is based on the review of existing information, discussions with the Provincial Roads

Authority, traffic counts and a visit to the site. The assessment took into consideration the

background traffic volumes for the network with an applied growth factor to account for regional

growth.

2.11.2 Assessment of Impacts: Construction Phase

One potential direct construction phase impact on the traffic of the area was identified:

• Ti: Increased nuisance on existing road users and surrounding residents from construction

traffic and road widening.
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2.11.2.1 Potential Impact TI: Increased Nuisance on Existing Road Users and
Surrounding Residents from Construction Traffic and Road Widening

A limited increase in traffic, compared to the existing traffic on the roads, is expected during the
construction phase mainly comprising large vehicles and trucks delivering material? infrastructure /
plant, as well as smaller passenger vehicles. Construction vehicles will have to drive through
Lutzville and Koekenaap and along 0R2225 to access Tormin Mine and 0P9764. Increased traffic
could cause a nuisance to residents along the transport routes.

In addition, road safety may be of concern because of increased traffic volumes and may pose a
risk to communities,

The widening of the beach access roads, and the northern haul road (0P9764) in particular, may
cause a nuisance to existing road users. However, the traffic volumes on 0P9764 are low and the
impact is likely to be limited to visitors to Gert du Toit-se-Baai and the coast on weekends and during
holidays.

The impact is assessed to be of veiy low significance with and without the implementation of
mitigation (Table 2-92).

Table 2-92: Significance of increased nuisance on existing road users and surrounding residents
from construction traffic and road widening

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Short-term Very Low
Definite VERY LOW -ye Highmitigation 1 2 1 4

Essential mitigation measures:
• Restrict construction deliveries to Mondays to Saturdays between the hours of 081,00 and 17h00.
• Maintain all vehicles in good working order.
• Manage construction sites and activities to minimise impacts on road traffic as far as possible, e.g. minimise the

unnecessary movement of construction vehicles.
• Use appropriate road signage, in accordance with the South African Traffic Safety Manual, providing flagmen,

barriers etc. at the various access points where necessary to inform other road users of construction activities.

• Maintain and repair roads damaged by construction vehicles, in consultation with relevant road authorities.
• Ensure that large construction vehicles are suitably marked to be visible to other road users and pedestrians.
• Ensure that all safety measures are observed and that drivers of construction vehicles comply with the rules of

the road.

• Schedule road widening along 0P9764 during oft season” (low visitor) periods.
I. Investigate and respond to complaints about traffic.

i With Local Low Short-term Very Low
.. . Denite VERY LOW -ye Highmitigation i i 1 a

2.11.3 Assessment of Impacts: Operational Phase

Four potential direct operational phase impacts on the traffic and road infrastructure were identified:

• 12: Reduced traffic capacity on haul roads;

• Ta: Reduced traffic capacity on the regional road network:

• T4: Compromised road surface integrity of the haul roads; and

• T5: Compromised road surface integrity of the regional road network.
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2.11.3.1 Potential Impact T2: Reduced Traffic Capacity on Haul Roads

Approximately 20 daily return truck trips are anticipated along the northern haul road (0P9764)
between the northern beaches and the processing plant, which equates to 40 truck trips per day
(two-way).

The typical design capacity for a gravel road such as 0P9764 is between 200 and 400 vehicles per
day. depending on the type of vehicle. This threshold refers to two-way volumes of equivalent
passenger car units. To determine the equivalent passenger car units, the number of heavy vehicles
on the road is multiplied by a factor of 3. Based on the trip generation estimate for the beach mining
along 0P9764 and the current traffic volumes along 0P9764, it is expected that OP9764 will carry
approximately 150 two-way equivalent passenger car trips per day, which is below the threshold for
gravel roads.

The impact is assessed to be of low significance and with the implementation of mitigation is
reduced to very low (Table 2-93).

Table 2-93: Significance of reduced traffic capacity on haul roads

Extent Intensity Duration Consequence Probability Significance Status Confidence
Medium-

Without Local Medium Lowterm Definite Low -ye Highmitigation
1 2 2 5

Essential mitigation measures:
• Manage beach mining activities to minimise impacts on road traffic as far as possible, e.g. minimise the

unnecessary movement of haul vehicles.

• Use appropriate road signage, in accordance with the South African Traffic Safety Manual, providing flagmen,
barriers etc. at the various access paints where necessary to inform other road users of hauling activities.

• Ensure that large vehicles are suitably marked to be visible to other road users.
• Ensure that all safety measures are observed and that drivers of vehicles comply with the rules of the road.
• Investigate and respond to complaints about traffic.

Medium- I
With Local Low Very Low F Iterm Definite VERY LOW -ye Highmitigation

(1(112 4

2.11.3.2 Potential Impact T3: Reduced Traffic Capacity on Regional Road Network
Transport of product to the Port of Saldanha and Port of Cape Town will be on public roads, using
36 t road trucks (B Doubles). On average there will be 54 daily truck movements between the Mine
and the Ports of Saldanha and Cape Town, which equates to 104 truck trips per day (both
directions)12.

The N7 is the only transport route from the Mine to the Ports in the region supported by the Provincial
Roads Authority and will be the route used by MSR. This route will be used because the roads along
the route via Leipoldtville, Elands Bay, Velddrif and Dwarskersbos (approved route for current
operations at Tormin Mine) were not designed for heavy load traffic.

2MSR initially anticipated annual production of saleable product of —750 000 tpawl,ich equates to 54 Inick movements per day between
the Mine and the Ports of Saldanha and cape Town. However, afler further investigation, MSR anticipates that annual production of
saleable product will be 354 000-421 000 tpa which equates to 271° 32 truck movements per day between the Mine and the Ports of
Saldanha and cape Town. With additional transport of existing Garnet concentrate stock to the Ports, MSR anticipates a maximum of
43 truck movements per day (86 truck trips per day [both directions]), until the Gamet Concentrate stockpiles are depleted in —4 years’ r

time. The traffic specialist based the impact assessment on a on a worse case scenario of 54 truck movements per day. The
assessment is thus conservative.
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The additional truck trips on the regional road network from the expanded Tormin Mine operations

will result in slightly higher (negligible) traffic volumes along the regional road network. The

additional road traffic within the regional road network be well within the design capacity of these

roads.

The impact is assessed to be insignificant (Table 2-94). No mitigation is required.

Table 2-94: Significance of reduced traffic capacity on regional road network

Extent intensity Duration Consequence Probability Significance Status Confidence

Medium-
Without Local Low Very Low
mitigation

term Improbable INSIGNIFICANT -ye High

1 1 2 4

Essential mitigation measures:
• No mitigation is required.

Medium- I
With Local Low Very Low

mitigation
term Improbable INsIGNIFIcANT -ye I High

1 1 2 4 I I
2.11.3.3 Potential Impact T4: Compromised Road Surface Integrity of the Haul Roads

The existing access roads to the beaches are mostly farm tracks with no road structure layers

(pavement) to accommodate the heavy load vehicles. Similarly, the northern haul road (0P9764)

does not have sufficient pavement integrity to accommodate the heavy load vehicles.

An increase in heavy traffic can damage roads and compromise road surface integrity. However,

MSR will widen public road 0P9764 to 8 m from Farm Geelwal Karoo 262 to the northern beaches

and will apply a suitable quality wearing course to safely accommodate two-way traffic to comply

with the Department of Transports Structural Design, Construction and Maintenance Guidelines for

Unpaved Roads (TRH2O, 1990).

The impact is assessed to be of low significance and with the implementation of mitigation is

reduced to very low (Table 2-95).

Table 2-95: Significance of reduced traffic capacity on haul roads

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Low Long-term Low
. . . Definite LOW -ye High

mitigation 1 1 3 5

Essential mitigation measures:
• Ensure that vehicle axle loads do not exceed the technical design capacity of the road.

• Maintain and repair roads damaged by trucks, in consultation with relevant road authorities.

Medium-
With Local Low Very Low

. .
term Definite VERY LOW -ye High

mitigation
1 1 2 4 1

2.11.3.4 Potential ImpactT5: Compromised Road Surface Integrity of the Regional Road
Network

An increase in heavy traffic on the gravel road from Tormin Mine to Koekenaap (DR2225) is likely

to damage the road and compromise road surface integrity. Although the additional truck trips will

not exceed the traffic (volume) limits set by the Department of Transport’s Structural Design.

Construction and Maintenance Guidelines for Unpaved Roads (TRH2O, 1990), the additional trucks

on DR2225 are likely to cause significant damage to the road. particularly in the wetter months.
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The road from Tormin Mine Koekenaap (DR2225) to the beaches are mostly farm tracks with no

road structure layers (pavement) to accommodate the heavy load vehicles. Similarly, the northern

haul road (0P9764) does not have sufficient road layers to accommodate the heavy load vehicles.

The additional truck trips will be within the design parameters of the regional road network and will

therefore have limited impact on road surface integrity on the regional road network. However, the

additional truck trips will compromise the road surface integrity of DR2225.

The impact is assessed to be of medium significance and with the implementation of mitigation is

reduced to low (Table 2-96).

Table 2-96: Significance of reduced traffic capacity on haul roads

Extent Intensity Duration Consequence Probabifty Significance Status 5ffà&ie

Without Regional Medium Medium- Medium
mitigation

term Definite MEDIUM -ye High

2 2 2 6

Essential mitigation measures:

• Ensure that vehicle axle loads do not exceed the technical design capacity of the road.

• Seal DR2225, in consultation with relevant road authorities.
a Maintain and repair damage caused by trucks on DR2225, in consultation with relevant road authorities.

Wth Regional Low Medium- Low
. . I term Definite LOW -ye High

mitigation
21 2 5

2.11.4 Assessment of Impacts: Closure Phase

One potential direct closure phase impact on the traffic of the area was identified:

• T6: Increased nuisance on existing road users and surrounding residents from closure traffic.

2.11.4.1 Potential lmpactT6: Increased Nuisance on Existing Road Users and
Surrounding Residents from Closure Traffic

Traffic during the Closure Phase! mainly comprising large vehicles and trucks removing material /

infrastructure / plant, as well as smaller passenger vehicles could cause a nuisance to residents

along the movement routes. However, at this stage of the project, traffic volumes along these routes

is likely to have reduced as MSR will no longer be mining the beaches or inland strand line.

The impact is assessed to be of insignificant with and without the implementation of mitigation

(Table 2-97).
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Table 2-97: Significance of increased nuisance on existing road users and surrounding residents
from closure traffic

Extent Intensity Duration Consequence ProbabWty Significance Status Confidence

Without Local Low Short-term Very Low
Possible INSIGNIFiCANT -ye Highmitigation 1 1 1 3

Essential mitigation measures:

• Restrict traffic along 0R2225 to Mondays to Saturdays between the hours of 08h00 and 17h00.
• Maintain all vehicles in good working order.
• Manage closure / rehabilitation sites and activities to minimise impacts on road traffic as far as possible. e.g.

minimise the unnecessary movement of vehicles.

• Use appropriate road signage, in accordance with the South African Traffic Safety Manual, providing flagmen,
barriers etc. at the various access points where necessary to inform other road users of closure activities.

• Maintain and repair roads damaged by large vehicles.

• Ensure that large vehicles are suitably marked to be visible to other road users and pedestrians.
• Ensure that all safety measures are observed and that drivers of vehicles comply with the rules of the road.
• Investigate and respond to complain about traffic.

With Local Low Short-term Very Low
Possible INSIGNIFICANT -ye Highmitigation 1 1 1

2.11.5 The No-Go Alternative

The No-Go alternative entails no change to the status quo. MSR will continue to transport product
from Tormin Mine to the Ports of Saldanha and Cape Town (for at least as long as the Mine is viable
without expansion) along the route via Leipoldtville, Elands Bay, Velddrif and Dwarskersbos
(approved route for current operations at Tormin Mine). Due to the low traffic volumes the current
road network will continue to operate at acceptable levels-of-service. However, these roads were
not designed for heavy load traffic and road surface integrity may be compromised.

The No-Go alternative will have limited benefits, particularly for residents along 0R2225, as traffic
volumes from Tormin Mine may decrease.

2.11.6 Mitigation Measures: Potential Traffic Impacts

Essential traffic mitigation measures during construction are as follows:

• Restrict construction deliveries to Mondays to Saturdays between the hours of OShOC and
17h00.

• Maintain all vehicles in good working order.

• Manage construction sites and activities to minimise impacts on road traffic as far as possible,
e.g. minimise the unnecessary movement of construction vehicles.

• Use appropriate road signage, in accordance with the South African Traffic Safety Manual,
providing flagmen, barriers etc. at the various access points where necessary to inform other
road users of construction activities.

• Maintain and repair roads damaged by construction vehicles, in consultation with relevant road
authorities.

• Ensure that large construction vehicles are suitably marked to be visible to other road users
and pedestrians.

• Ensure that all safety measures are observed and that drivers of construction vehicles comply
with the rules of the road.

‘9
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• Schedule road widening along 0P9764 during “off season” (low visitor) periods.

• Investigate and respond to complaints about traffic.

Essential traffic mitigation measures during operations are as follows:

• Manage beach mining activities to minimise impacts on road traffic as far as possible, e.g.

minimise the unnecessary movement of haul vehicles.

• Use appropriate road signage. in accordance with the South African Traffic Safety Manual,

providing flagmen. barriers etc. at the various access points where necessary to inform other

road users of hauling activities.

• Ensure that large vehicles are suitably marked to be visible to other road users.

• Ensure that all safety measures are observed and that drivers of vehicles comply with the rules

of the road.

• Investigate and respond to complaints about traffic.

• Ensure that vehicle axle loads do not exceed the technical design capacity of the road.

• Seal DR2225, in consultation with relevant road authorities.

• Maintain and repair roads damaged by trucks, in consultation with relevant road authorities.

Essential traffic mitigation measures during closure are as follows:

• Restrict traffic along DR2225 to Mondays to Saturdays between the hours of 08h00 and 17h00.

• Maintain all vehicles in good working order.

• Manage closure / rehabilitation sites and activities to minimise impacts on road traffic as far as

possible, e.g. minimise the unnecessary movement of vehicles.

• Use appropriate road signage. in accordance with the South African Traffic Safety Manual,

providing flagmen. barriers etc. at the various access points where necessary to inform other

road users of closure activities.

• Maintain and repair roads damaged by large vehicles, in consultation with relevant road

authorities.

• Ensure that large vehicles are suitably marked to be visible to other road users and pedestrians.

• Ensure that all safety measures are observed and that drivers of vehicles comply with the rules

of the road.

• Investigate and respond to complaints about traffic.

Best practice traffic mitigation measures are as follows:

• Undertake an economic analysis for 0P9764 to determine the optimum upgrade related to the

long-term cost benefits.

2.12 Potential Geotechnical Impacts

2.12.1 Introduction, Terms of Reference and Methodology

This assessment is based on the Geotechnical Impact Assessment undertaken by Middindi

Consulting (Pty) Ltd (see Appendix 11J).
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The TaR for the study were to:

• Describe the current geotechnical characteristics of the area;

• Discuss and assess the potential impact of the proposed mine expansion (inland and beach

mining) activities on cliff stability;

• Rate the potential impact on cliff stability, using SRK’s impact assessment methodology; and

• Recommend potential mitigation measures, if required.

The study is based on the review of topographical surveys, previous geotechnical work by Davies

Lynn and Partners (2006) and photographs of the cliffs and back-beach (cliff / dune) interface. A

model was then generated to determine the shear strength properties of the cliff material to

determine cliff stability in relation to inland mining and the infrastructure I plant expansion area.

The specialist also considered the potential impact of beach mining on the back-beach interface and

the appropriateness of the proposed beach mining buffer zone.

2.12.2 Assessment of Impacts: Construction Phase

No potential direct closure phase impacts on cliff stability were identified.

2.12.3 Assessment of Impacts: Operational Phase

Two potential direct operational phase impacts on cliff stability were identified:

• GT1: Cliff failure caused by the infrastructure I plant expansion area.

• GT2: Cliff / dune failure caused by beach mining; and

• GT3: Cliff failure caused by inland mining.

2.12.3.1 Potential Impact GTI: Cliff Failure caused by the lnfrastructure/ Plant Expansion
Area

Various cliff geometries (cliff heights and angles) were simulated (modelled) at varying distances

from the proposed infrastructure I plant expansion area to assess the potential impact of the

infrastructure I plant area on cliff stability. The objective was to identify appropriate buffer distances

for each specific cliff geometry taking a factors of safety (FoS)13 ratio of 1.5 into consideration. As a

worst-case scenario, the cliff material was assumed to be completely saturated.

With an estimated load (for the infrastructure / plant expansion area) of 21.11 kNIm2, the model

indicated that the required minimum buffer distance for each of the cliff geometries at Tormin Mine

(grey shaded cells in Table 2-98) are below the proposed distance of the infrastructure I plant

expansion area from the cliffs (—143 m).

13 Factors of safety (FoS) is a term describing the load carrying capability of a system beyond the expected or actual loads. Essentially.

the factor of safety is how much stronger the system is than it needs to be for an intended load çikipedia, 2018).
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Table 2-98: Summary of buffer distances for the infrastructure I plant expansion area

Cliff angIe (9
Cliff height 80 60 I(m)

Buffer distance of plant expansion (m), FoS = 1.5

30 160 150 140 118

20 120 115 110 96

10 80 76 70 68

The modelled results indicate that, at 143 m from the cliff, the infrastructure! plant expansion area

is highly unlikely to cause a cliff failure.

The impact is assessed to be of very low significance with and without the implementation of

mitigation (Table 2-99).

Table 2-99: Significance of cliff failure caused by the infrastructure I plant expansion area

Extent Intensity Duration Consequence Probability Significance Status Confidence

Wth t Local Medium Medium- LowOU term Improbable VERY LOW we High
mitigation

1 2 2 5

Essential mitigation measures:
• Set and maintain a minimum buffer zone of 143 m between the infrastructure / plant expansion area and the cliff.

• Monitor cliff geometry changes and adapt the expansion plan, if required, accordingly to maintain the buffer zone.

• Ensure water is managed to limit groundwater flow to the cliff area.

• Place heavy equipment and material stockpiles as far from the cliff as possible.

• Monitor additional loading within the infrastructure? plant expansion area so as not to exceed the values used for
the cliff stability assessment (21.1 kNlm2).

Medium
Wth Local Medium Lowterm Improbable VERY LOW -ye High

mitigation
1 2 2 5

2.12.3.2 Potential Impact GT2: Cliff! Dune Failure caused by Beach Mining

The coastline directly to the north of Tormin Mine is characterised by a rocky shoreline with isolated

beaches in small bays. The character of the coastline changes further north, as longer beaches and

primary dune systems become more prominent. The vertical change from the high-water mark to

the inland zone is less abrupt than the coastline adjacent to Farm Geelwal Karoo 262.

MSR proposes to mine VHM deposits on ten isolated beaches (identified as Beach ito Beach 10)

along the stretch of coastline north of Tormin Mine. Beach mining will be conducted along the

beaches between the low-water mark of the sea and the toe of the dunes / cliffs with a 1Dm buffer

zone between the dunes / cliffs and the proposed beach mining area.

Assuming partially saturated conditions (sand is usually free-draining), shear properties (friction

angles and cohesion levels) similar to those applied to the cliff analysis at Farm Geelwal Karoo 262

(as a worst-case scenario), and a FoS of 1.3, the proposed 10 m wide buffer zone from the toe of

the cliffs! dunes to the proposed beach mining area is considered acceptable to avoid the potential

impact of beach mining on dune / cliff stability. However, the buffer zone must be measured from

the crest of the mining bench after provision has been made for the “collapse” of the mine bench to

its natural repose angle.

The impact is assessed to be of very low significance with and without the implementation of

mitigation (Table 2-100).
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Table 2-100: Significanceofcliff/dunefailurecaused by beach mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Medium- Low
mitigation

term Possible VERY LOW -ye High

1 2 2 5

Essential mitigation measures:
• Set and maintain beach mining limits according to the mine bench toe, assuming that the bench will form a 350

natural repose angle slope.

• Restrict beach mining depth to 6 m.

• Delineate the mining limits (buffer zones) on mine plans and on the beaches.

mion Local Medium Medium-
Low Possible VERY LOW -ye High

2.12.3.3 Potential Impact GT3: Cliff Failure caused by Inland Mining

Various cliff geometries (cliff heights and angles) were simulated (modelled) at varying distances

from the proposed inland mining areas (north and south) to assess the potential impact of the

infrastructure / plant area on cliff stability. The objective was to identify appropriate buffer distances

for each specific cliff geometry taking a FoS ratio of 1.5 into consideration. As a worst-case scenario,

the cliff material was assumed to be completely saturated.

The model indicated that the required minimum buffer distance for each of the cliff geometries at

Tormin Mine (grey shaded cells in) are below the proposed (minimum) distance of inland mining

from the cliffs (—220 m).

Table 2-101: Summary of buffer distances for inland mining

Cliff angle (
Cliff height 80 60 30

Buffer distance of inland mining (m). FoS = 1.5

30 290 312 270 195

20 158 150 145 110

10 80 70 65 45

The modelled results indicate that, at >220 m from the cliff, inland mining is highly unlikely to cause

a cliff failure.

The impact is assessed to be of very low significance with and without the implementation of

mitigation (Table 2-102).

Table 2-102: Significance of cliff failure caused by inland mining

Extent Intensity Duration Consequence Probability Significance Status Confidence

Without Local Medium Mem Low
mitigation

term Improbable VERY LOW -ye High
1 2 2 5

Essential mitigation measures:
• Set and maintain a minimum buffer zone of 22Dm between inland mining and the cliff.

• Restrict the mining depth to 30 m and the mining extent to within the planned inland mine boundaries.

• Monitor cliff geometry changes and adapt the mining plan, if required, accordingly to maintain the buffer zone.

• Ensure water is managed to limit groundwater flow to the cliff area,

With Local Medium Medium- Low
mitigation

term Improbable VERY LOW -ye High
1 2 2 5
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2.1 2.4 Assessment of Impacts: Closure Phase

No potential direct Closure phase impacts on cliff stability were identified.

2.12.5 The No-Go Alternative

The No-Go alternative entails no change to the status quo. MSR will continue to operate the existing

processing plant (for at least as long as the Mine is viable without expansion). Based on simulated

(modelled) cliff geometries and cliff stability analysis undertaken by the specialist, the existing

processing plant is located at a suitable distance from the cliff. According to the cliff stability analysis,

the processing plant does not have an adverse effect on cliff stability14.

2.1 2.6 Mitigation Measures: Potential Geotechnical Impacts

Essential geotechnical mitigation measures during operations are as follows:

• Set and maintain a minimum buffer zone of 143 m between the infrastructure / plant expansion

area and the cliff.

• Monitor cliff geometry changes and adapt the expansion plan, if required, accordingly to

maintain the buffer zone.

• Ensure water is managed to limit groundwater flow to the cliff area.

• Place heavy equipment and material stockpiles as far from the cliff as possible.

• Monitor additional loading within the infrastructure / plant expansion area so as not to exceed

the values used for the cliff stability assessment (21.1 kN/m2).

• Set and maintain beach mining limits according to the mine bench toe, assuming that the bench

will form a 35° natural repose angle slope.

• Restrict beach mining depth to 6 m.

• Delineate the mining limits (buffer zones) on mine plans and on the beaches.

• Set and maintain a minimum buffer zone of 220 m between inland mining and the cliff.

• Restrict the mining depth to 30 m and the mining extent to within the planned inland mine

boundaries.

• Monitor cliff geometry changes and adapt the mining plan, if required, accordingly to maintain

the buffer zone.

• Ensure water is managed to limit groundwater flow to the cliff area.

3 Cumulative Impacts

3.1 Introduction
Anthropogenic activities can result in numerous and complex effects on the natural and social

environment. While many of these are direct and immediate, the environmental effects of individual

activities (or projects) can combine and interact with other activities in time and space to cause
incremental or aggregate effects. Effects from disparate activities may accumulate or interact to
cause additional effects that may not be apparent when assessing the individual activities one at a

“ Middindi consulting (Pty) Ltd assessed the potential impact of the existing processing plant on cliff stability, using the same cliff

stability analysis presented in the Geotechnical Impact Assessment (Appendix 1 1J).
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time (Canadian Environmental Protection Agency, no date). Cumulative effects can also be defined
as the total impact that a series of developments, either present, past or future, will have on the
environment within a specific region over a particular period (DEAT IEM Guideline 7, Cumulative
effects assessment, 2004).

The International Finance Corporation (IFC) states that environmental assessment should include
consideration of “... cumulative impacts of existing projects, the proposed project and anticipated
future projects.” For the purposes of this report, cumulative impacts are defined as ‘direct and
indirect impacts that act together with current or future potential impacts of other activities or
proposed activities in the area/region that affect the same resources and/or receptors’.

To define the level of cumulative impact, it is critical to look beyond the geographical boundaries

and environmental impacts of a single development on the environment and consider the area of

influence of the specific project as well as other developments currently in or proposed in the area

and their understood impacts and area of influence. It may be that impacts experienced as a result

of a single development are not considered to be significant, but when considered as part of a

cumulative impact assessment, these require mitigation.

Key considerations for the assessment of cumulative impacts as part of the environmental impact
assessment are:

• The Cumulative Impact Assessment will need to give consideration to developments that may
have contributed to cumulative effects in the past, may be contributing or are anticipated to
contribute in the foreseeable future. This needs to be relevant to the timeframe within which
impacts are to be experienced as a result of the project itself (i.e. all phases for which the project
specific impact assessment is being undertaken). Given that the baseline environment will
already be impacted on by the historical and current contributors to the cumulative impact, it is
only necessary when undertaking the cumulative impact assessment to place an emphasis on
an identified future cumulative baseline environment;

• Cumulative impacts may not be applicable to all aspects, as project related impacts may be
confined to the project area and not subject to or contributing to impacts in the broader area of
influence as a whole. For example, if the project area is confined to a water catchment which is
not anticipated to be impacted on by other developments (past, present or foreseeable future)
then a cumulative impact assessment need not be considered for this environmental
as pecUcom p0 n en t;

• A cumulative impact assessment will consider a specific area of influence which will be
determined by the impact itself and the baseline environment in which it is proposed; e.g. where
one or more projects affect the same ecosystem, the whole area in which the ecosystem is
found may be considered the area of influence for the cumulative assessment. This will vary
across project aspects and therefore a single area of influence for the cumulative impact
assessment cannot be set; and

• The cumulative impact assessment can only be undertaken where information is readily
available and as such will only be an initial assessment of the likely cumulative impact in terms
of knowledge available at the time of the assessment. It is critical to understand the information
sources and limitations that exist.

3.1.1 Cumulative Impact Assessment

The IFC (2012) defines Cumulative Impact Assessment as a process of (a) analysing the potential
impacts and risks of proposed developments in the context of the potential effects of other human
activities and natural environmental and social external drivers overtime, and (b) proposing tangible
measures to avoid, reduce, or mitigate such cumulative impacts and risk to the extent possible. The
key task is to ascertain how the potential impacts of a proposed development might combine,
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cumulatively, with the potential impacts of the other human activities and other natural stressors
such as droughts or extreme climatic events.

For the most part, Cumulative effects or aspects thereof are too uncertain to be quantifiable, due

mainly to a lack of data availability and accuracy. This is particularly true of cumulative effects arising

from potential or future projects, the design or details of which may not be finalised or available and

the direct and indirect impacts of which have not yet been assessed. Given the limited detail

available regarding such future developments, the analysis will be of a more generic nature and

focus on key issues and sensitivities forthe project and how these might be influenced by cumulative

impacts with other activities.

3.1.1.1 Cumulative Impact Significance Rating Methodology

Figure 3-1 presents the matrix used to evaluate the cumulative impacts of the project. This matrix

presents the relationship between two quantities; severity of impacts (importance and magnitude)
and extent of impact (geographic size). The severity of the impact is rated as severe, moderate or
mild, and wide, medium and restricted with respect to impact extent. The result of the assessment!
which is either, high, medium or low, presents the overall significance.

Figure 3-1: Evaluation matrix for cumulative impacts

By systematically applying the cumulative impact significance rating methodology, it is possible to

assign a rating to each of the identified cumulative impacts.

3.1.1.2 Cumulative Soil and Land Capability Impacts

The stretch of coastline adjacent to and north of Tormin Mine has been severely disturbed by prior
and current mining! prospecting activities and informal beach access by the public. This disturbance

has reduced the land capability of the area. The expansion of mining along the coast and inland, as
well as the increased (heavy) vehicle traffic along the haul roads will contribute to increased soil
compaction and soil erosion in the study area, further compromising landscape capability.
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However, the land capability and agricultural potential of the area is extremely low as small livestock
grazing is only sustainable at very low grazing capacities (between 10 and 20 ha per unit).

The severity of the impact on soil and land capability is rated as mild, and is assessed to be of a
restricted extent.

The cumulative impact is thus assessed to be of low significance.

3.1.1.3 Cumulative Air Quality Impacts

Air quality in the area of influence is generally good; furthermore, there are limited activities (farming,
mining, industry) affecting ambient air quality. It is unlikely that existing activities contribute to
particulate and gaseous pollutant levels above NAAQS, except during episodic wind storms
entraining dust.

The accumulative effect on air quality from the proposed project is estimated to be low. However,
although limited emissions will be generated by the proposed activities at Tormin Mine, the short-
and long-term PM10 NAAQS are likely to be exceeded at Skaapvlei. Other sensitive receptors that
may be affected by cumulative air quality impacts include Skilpadvlei, Nooitgedag, Die Toring,
Robeiland and Transhex.

As NAAQS are exceeded, the severity of the impact on near-by receptors is rated as moderate, and
is assessed to be of a medium extent.

The cumulative impact is thus assessed to be of medium significance.

3.1.1.4 Cumulative Noise Impacts

Existing noise levels in the area are typical of a remote location and both daytime and night time
average noise levels are expected to be low.

As the noise generated from mining is not expected to be significantly higher than ambient noise
levels in the area, the severity of the impact on near-by receptors is rated as mild, and is assessed
to be of a restricted extent. Ambient noise from wave action will also reduce the significance of
additional man-made noise in the area.

The cumulative impact is thus assessed to be of low significance.

3.1.1.6 Cumulative Groundwater Impacts

As there is limited groundwater in the study area and no existing groundwater pollutants, potential
groundwater contamination (increased saline seep) is not expected to impact cumulatively on
groundwater resources.

The severity of the impact on groundwater is rated as mild, and is assessed to be of a restricted
extent.

The cumulative impact is thus assessed to be of low significance.

3.1.1.6 Cumulative Marine Ecology Impacts

The project area overlaps with marine diamond concessions and the associated Weskus surf-zone
concession and admiralty strip area over which the THG hold long-term mining rights. THO has
been actively prospecting and mining these beaches. The beaches north of the Olifants River
Estuary have already been heavily disturbed by heavy vehicle traffic, berm construction,
excavations and ore processing operations. The proposed expansion of beach mining in addition to
the current THO and MSR mining activities will thus create additive, spatial and temporal cumulative
impacts on the faunal beach communities.
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Sandy beaches are highly dynamic environments that experience frequent and rapid natural
changes in habitat structure. Macrofaunal communities appear resilient to change through their
ability to recolonise the affected area relatively quickly. The robustness of these communities to
anthropogenic disturbance was demonstrated during long-term monitoring of the effects of large-
scale and long-term beach mining in southern Namibia (Kenny and Rees 1996; Newell et al. 1998;
Puifrich 2010a, b; Pulfrich and Branch 2014). These studies show that macrofaunal communitJes
respond rapidly to the cessation of mining disturbance, specifically seawall mining operations and
large-volume sediment discharges. An exception is the giant pill bug Tylos granulatus, which is
atypical of marine invertebrates in that it has a high age of maturity and a low growth rate (Pulfhch,
2011b). If active rehabilitation and mitigation are implemented, it is unlikely that the cumulative
impacts of beach mining for both diamonds and heavy mineral sands in the area of interest on sandy
beach benthos will endure beyond the short to medium term.

The seventy of the impact on marine ecology is rated as moderate, and is assessed to be of a
restricted extent.

The cumulative impact is thus assessed to be of low significance.

3.1.1.7 Cumulative Impacts on Freshwater Ecology

The stretch of coastline adjacent to and north of Tormin Mine has been severely disturbed by prior
and current mining / prospecting activities and informal beach access by the public. This disturbance
and vehicle access along and to the coast has increased the erosion potential of watercourses,
particularly at watercourse crossings. Increased (heavy) vehicle traffic over the watercourse
crossings will contribute to increased disturbance to watercourses, further compromising
watercourse integrity.

As a limited number of watercourses were identified in the zone of influence and the affected
watercourses have low to medium conservation importance, the severity of the impact on freshwater

ecology is rated as mild, and is assessed to be of a restricted extent.

The cumulative impact is thus assessed to be of low significance.

3.1.1.8 Cumulative Impacts on Terrestrial Ecology

Mining in the area has transformed the Cape Seashore and Namaqualand Strandveld vegetation
types:

• Mining at Brand-se-Baai (— 30 km north of Tormin Mine) has had a large impact on
Namaqualand Strandveld;

• The stretch of coastline north of Tormin Mine and the Cape Seashore vegetation type has been
severely disturbed by prior and current mining? prospecting activities and informal beach access
by the public;

• Mining at Tormin has transformed portions of the Cape Seashore vegetation type; and
• MSR has submitted a Prospecting Right application to prospect on the properties south of Farm

Geelwal Karoo 262 (Erf 615 and The Point 267). If resources are identified, mining on these
properties will adversely affect the vegetation.

Further degradation of Cape Seashore vegetation and Namaqualand Strandveld vegetation will
adversely affect biodiversity and will further fragment the landscape. Faunal species rely on these
vegetation types for habitat, and further vegetation loss will reduce the availability of habitat for
faunal species in the region. A reduction in the total amount of available habitat has potential impacts

on species whose minimum viable area thresholds for persistence are compromised. Habitat
fragmentation also reduces ecological connectivity, which places surrounding ecosystems at threat

from development.
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Portions of these vegetation types are protected within the Namakwa National Park, but they are all

under threat from development, particularly from the expansion of mining and agriculture (Helme,

2012). The project will limit future options for conservation in the area, as equivalent habitat types

may not be available elsewhere. Inland mining on Farm Geelwal Karoo 262 has the greatest

potential to impact on future conservation options due the large footprint and permanent nature of

many of the associated impacts. Effective rehabilitation is therefore crucial. There is, however, an

opportunity for MSR to enter into a long-term conservation agreement with provincial authorities. In

the short-term, MSR should develop a conservation management plan for the property.

The severity of the impact on terrestrial ecology is rated as moderate, and is assessed to be of a

medium extent.

The cumulative impact is thus assessed to be of medium significance.

3.1.1.9 Cumulative Socio-economic Impacts

Tormin Mine is located in a relatively remote area, and few other developments or activities are

present in the immediate area. Mining, farming (including extensive, low-intensity small stock

farming) and tourism are present in the wider area and provide employment; however, these sectors

are under pressure and the tax base of the MLM is declining.

Economic impacts, such as employment and income generation are cumulative in nature, i.e. all

new development will contribute to employment and income generation to a certain extent. The

Tormin Mine expansion project will help to secure 300 direct employment opportunities during the

construction phase and more than 300 direct and indirect employment opportunities in the long term.

Increased economic activity is desirable in the context of high unemployment and low income levels.

Together with all other productive economic activities in the region, economic activity at the Mine

benefits the local community cumulatively. Conversely, mining may affect tourism potential along

the coast in the long-term. If coastal access is maintained and tourism activities are not precluded,

the project is deemed to have a limited negative impact on tourism and this “cost’ is outweighed by

the socio-economic benefits of mining.

As the net cumulative economic impact of mining in the region is positive, the severity of the socio

economic impact is rated as moderate, and is assessed to be of a medium extent.

The cumulative impact is thus assessed to be of medium (we) significance.

3.1.1.10 Cumulative Heritage Impacts

Prior and current mining! prospecting activities along the coastline near Tormin Mine have disturbed

archaeological and palaeontological resources in the area though the extent of the loss is difficult to

quantify.

As existing roads will be used to access the beaches, the cumulative impact on heritage resources

from road widening is considered to be very low. Beach mining is not expected to affect additional

archaeological resources as there are no reports of identified shipwrecks in the area and pre-colonial

archaeological material is not found in the intertidal zone. The cumulative impact on heritage

resources in the target beach areas is considered to be extremely low.

Strandline mining might add to the ongoing pressure on buried archaeological and palaeontological

resources, but it is not possible to ascertain the extent until mining commences, as there are few

exposures of deep sections in the area where one can observe the geological succession and any

presence of heritage resources.
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Diligent and successful mitigation may contribute to a positive cumulative impact as the rescued

archaeological! palaeontological resources are preserved and accumulated for scientific study. The

severity of the impact is rated as low, and is assessed to be of a restricted extent.

The cumulative impact is thus assessed to be of low (+ve) significance.

3.1.1.11 Cumulative Visual Impacts

The stretch of coastline north of the Olifants River has been subjected to prior and current mining

and/or prospecting activities for many years. Although much of the proposed extension activities will

be limited to Farm Geelwal Karoo 262, mining activities will extend north of Tormin Mine along the

coastline to the heavy mineral sands mine at Tronox Namakwa Sands.

Additional vegetation clearance (and scarring), dust, mining infrastructure and vehicles travelling

along haul roads will add to the cumulative visual impact of mining activities along this stretch of

coastline. The cumulative impact is reduced by the limited number of sensitive receptors in the area

and effective rehabilitation will address scarring in the medium- to long-term.

The severity of the impact is rated as mild and is assessed to be of a restricted extent.

The cumulative impact is thus assessed to be of low significance.

3.1 .1.12 Cumulative Traffic Impacts

Over the short-term, increased local traffic may be able to be accommodated within the design
capacity of the local road network. However, increased traffic from growth or from new projects in

the area over the medium- to long-term may increase the severity of the impact on local residents.

The national (N7) and provincial roads in the region can accommodate additional road traffic in the

medium- to long-term.

The severity of the impact is rated as moderate and is assessed to be of a restricted extent.

The cumulative impact is thus assessed to be of low significance.

3.1.1.13 Cumulative Geotechnical Impacts

The stretch of coastline north of Tormin Mine has been heavily disturbed by prior and current mining

and/or prospecting activities (for example, the THO has the right to mine the northern beaches). If

MSR implements the 10 m buffer between the toe of the cliffs / dunes and the proposed beach

mining area, no additive cumulative impacts on the stability of the cliffs / dunes are expected.

As MSR owns Farm Geelwal Karoo 262, no additional activities, other than those proposed for the

Tormin Mine extension, are anticipated on the property that could increase the load on the cliff. Cliff

stability analysis of current and proposed activities indicates that the existing processing plant,

proposed inland mining and the proposed expansion of the processing plant area is highly unlikely

to cause a cliff failure.

The severity of the impact on cliff? dune stability is rated as mild, and is assessed to be of a restricted

extent.

The cumulative impact is thus assessed to be of low significance.
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