Compiled by: Mr Bertus Fourie
Pr.Sci.Nat. 008394

M.Sc. Aquatic He




DECLARATION OF INDEPENDENCE

|, Bertus Fourie, declare that -
| am subcontracted as specialist consultant by Limnology? for the project,
| am a SACNASP registered Professional Natural Scientist registered in the field of Ecology
and Aquatic Sciences,
| will perform the work relating to the application in an objective manner, even if this results
in views and findings that are not favourable to the applicant.
| declare that there are no circumstances that may compromise my objectivity in
performing such work.
| have expertise in conducting the specialist report relevant to this application, including
knowledge of the National Environmental Management Act, 1998 (Act No. 107 of 1998),
regulations and any guidelines that have relevance to the proposed activity; | will comply
with the Act, regulations, and all other applicable legislation.
| will consider, to the extent possible, the matters listed in Regulation 8.
| have no, and will not engage in, conflicting interests in the undertaking of the activity.
| undertake to disclose to the applicant and the competent authority all material
information in my possession that reasonably has or may have the potential of influencing
- any decision to be taken with respect to the application by the competent authority; and - the
objectivity of any report, plan, or document to be prepared by myself for submission to the
competent authority.

All the particulars furnished by me in this form are true and correct; and
| realize that a false declaration is an offence in terms of Regulation 71 and is punishable in

terms of section 24F of the Act.

Bertus Fourie (Pr. Sci.Nat)
Limnologist

SACNASP Pr.Sci.Nat. Reg. No: 008394

COPYRIGHT
Copyright to the text and other matter, including the manner of presentation, is the exclusively the property of the author. Itis a criminal
offence to reproduce and/or use, without written consent, any matter, technical procedure, and/or technique contained in this document.
Criminal and civil proceedings will be taken as a matter of strict routine against any person and/or institution infringing the copyright of the

author and/or proprietors.

! Limnology PTY Ltd. Bertus Fourie, 082 921 5445, Bertusfourie@gmail.com

2 Seam Mine 2 of 124 pages


mailto:Bertusfourie@gmail.com

1.

TABLE OF CONTENTS

INTRODUCGTION .....coiiiiiiiiiititiitieitttteteeiteeetteeeeeetttteteteeeeeeeeeessetsesetessssssssssssssssssssssssssssssssssssssssssssssssssssssssss 10
1.1. AQUATIC ECOSYSTEM RATIONALE ...evtttttteturererasssasasasesassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnne 10
1.1. BUFFERS OR SETBACKS +uvttteeauuteeessetesasreeesaseeesssseesasusesesausseessanseesssssesesanssesesanseesssnsesesansseessasseessssenesannne 14
1.2. SCOPE OF WORK «.uttteeuttteseureeesausreeesusteessuteeesassesesassaeessasenessssesesansseessansnesssnsenesansseeesassnessssenesansseeesasees 15

ASSUMPTIONS AND LIMITATIONS. .....cccciiittunieiienneiiensieiiensieiisnsiesisnssssssnssesssnssssssnssssssnssssssnssssssnsssssanssssss 16

SITE LOCATION AND DESCRIPTION ....iitueiiiieneiiiennenienseiienssesisnssssssnssesssnssssssnssssssnssssssnssssssnssssssnssssssnsnns 17
3.1. PROPOSED ACTIVITIES +eeeuvtteeeuuteeesteeeeautteesauteeesueeeesauteeesauseeessanseeesnsseeesasseeesasseeessnsenessnssesesasseessnssenesannee 17
3.2. REGIONAL DESCRIPTION AND VEGETATION .. eeeeeuvteresureeessureeeesseeeessnseesssssseesssssessssssesessssseessnssessssssessessseessnnns 17
3.3. CATCHMENT AND ECOREGION DESCRIPTION. .. ceeeeuureresureeeesureeessssseeessnseeessssesesssssesesssssessssseesssssesssssssesssssseesens 18
3.4. ECOREGION. ... .tttieuttteeettte e ettt e e sttt e e ea et e seutt e e e sabteeeeabeeesaasbeeesasbeee e abeeesaasbeeesanbeeeenbeeesaanbeeessbeeeeanbenesannne 19

3.4.1. Ecoregion Primary boundary determinGNts:...........ccc.ccccuueeeecveeeeiireeeesirieeeesseeeesiseseesisseaesssenaenns 20

3.4.2. ECOIr@GiON GENEIQL: .....cc...eeeeeeieeeeeeeeeeee ettt sttt s et et nate e s e nanees 20
3.1. DWS RQS PES El AND ES INVENTORY ...uuuttieeeuiteeeriteeeesiteeessseeeesauseeessuseeesasseeesanseesssnsenessssseeesasseesssssenessnnee 21

IMIETHODOLOGY ...cooiiiiiiiiiiiiiieiieieeeieiestmeeeeeeeeeeeemmeeemeeemeemmeeessssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 22
4.1. RIVER DIVERSION ASSESSMENT METHODOLOGY ...vvereiuvveeeeureeeenuresesauseesessssessssssesssssseesssssessssssessssssessssssnesnnnes 22

4.1.1. ABIOLIC AIIVEIS ...ttt ettt ettt ettt et et e saaeenateesaseenarees 23

4.1.2. L1 [o o [l (= [ =] 0 1 &3PPSO PPSOPPPPSPPPRPPPRPPPRE 26
4.3. GN 509 (DEPARTMENT OF WATER AFFAIRS AND SANITATION, 2016).....cueiiiiiiieeeiiiieeeiieeeeireeeesireeeeereeeeaveeas 32

4.3.1. R =010 | TP PPPP PP 33

4.3.2. (000 Y= TV = ¢ ol PP PPOPPPPPPPPPPPPPPPPRE 33

4.3.3. LIKEITROOM. ...ttt ettt ettt e st e e et e e st e e et e e e nbneeeeaas 34

4.3.4. Calculations Of the FiSk GSSESSMENT ...........ceeeecueieeeiieeeeciieeeecteestteessteeesstteaessseeesssseassssseaenans 35

4.3.5. (61071} o L1 ol -2 RPN 35

L U LN 1N 36
5.1. WATER QUALITY ASSESSMENT RESULTS ...veeeuureeeraureresaurreessureresasnresesansneessnsnesssnnesesanseeesansnesssnsenessnnseeessnneees 40

5.1.1. Olifants River system Of the STUAY Site.........cccuuvieecueeeeciieeeeeie ettt ese e e s steeeeesta e e srtaaessseaeens 42

5.1.2. ArtIficiQl IMPOUNAIMENTS ...ttt e e e e e ettt a e e e e e st aaaaeeeesassenees 45

5.1.3. Channelled valley BOttom WEtIANd.................ooeveeeeeiiiiiieeeeeeeeee et ee et a e e e e 46

5.1.4. Aquatic ecosystem classification (Ollis €t @l 2013) .........cccccueeeeeeueeeeiiieeeeciee e ecee e s 46

5.1.5. PES Of tNE SYSLEIMIS ettt ettt e e e ettt e e e e e e et e e e e e e e sttt e s e e e e eessastsaneaaaeenssssnnees 47

5.1.6. Ecological Importance ANd SENSItIVILY .............eeieeeeecceiieeeieeeeeeceee e eecsceee e ee et e e e e e e s earaeees 48

5.1.7. Y=o 0 Lo 1o T3V 1 Lo Lo LS 49

2 Seam Mine 3 of 124 pages



5.1.8. Aquatic ecosystem classification (Ollis €t QI 2013) .........coccueeeeeeueeeeieeeeeeiee e eceeeeeeee e 49

5.1.9. PES Of TNE SYSTOIMIS ...t ee ettt e e ettt e ettt e e ettt e e e et e e e et aeetsaaaeaatsaaeessssasaassaaeassenanns 49
5.1.10. Ecological Importance and SENSILIVILY ...........cc.uueeecueeeeiiieeeeeieeeeseteeseeeeseteeeesstaaaessssaaessseaaeas 50
5.1.11. Unchannelled valley bottom Wetland.................cccceeeeieveiiiiiiniieiieieest e 51
5.1.12. Ecological IMportance and SENSItiVIty ............cccouvueeecueiiieeniiinieeeieeseeee et 55
5.2. RIVER DIVERSION ASSESSIMENT ....uttuvittereenreeuressressnesseesseesseenseeseesseesseeseensesssesssesseesseesseenseenseenseeneesseessesssens 56
5.2.1. BathOmMELriC ANAIYSIS FESUILS......c...eevieeaieieieeeeeeee ettt 56
5.2.2. BANK MOIPAOIOGY ...ttt sttt ettt sae e 58
5.2.3. BiotiC reQQENtS ASSESSIMENT ....uvveveveviiiiiiiiieiiiiieietettteatssteaaaeaeteseeesesesesaseseaetasssssesssesssesesnsenesssnsenen 61

6. DISCUSSION, IMPACT ASSESSMENT AND GENERAL MITIGATION MEASURES ........ccccevvureriinnnersssnneennne 74
6.1. IIMIPACT ASSESSIMENT ...uvteuvteuteenteeutesueesseenseensesnsesseesseesaeesseensesnsesssesseanseenseensesnsesasesaeesaeenseensesnsesnsesseensesses 78
6.1.1. RIVEE DIVEISION ...ttt ettt ettt e e s ettt e e e e s st e e e e e e s s sasbtaneaeesssssssenees 78
6.1.2. NEW PrOCESSING PIANT ...ttt ettt e e ettt e e e et e e e ettt e e et e e e s tseaeesssaeeaasssaessssesanns 78
6.1.3. TQIINGS FACIHTEY ..ttt ettt et et s et enaaeenanees 79
6.1.4. CONEIACLON YA ..ottt ettt e s st e sete e st e saeenateenaseenanees 81
6.1.5. Pollution CONrol AAMS (PCD).........c..ueeeeeeeeeeeee e eetee et e ettt e e e tta e e taa e e e stsaaeesssaaesssaaeaaseaanns 82
6.1. GINS50O RISK ASSESSIMENT .....eeuveeutteureaueeeseesteenseensenssesssesieesseesseesseenseensteseesseesseenseensesasesssessnesseesseenseensessenns 83
6.2. MITIGATION OF PROPOSED IMPACT ...uvtettenteentesusesueesueesueesueenseensesssesseesseensesnsesnsesssesseesseessesnsesnsesnsesseessessses 92
6.3. GENERAL MITIGATION MEASURES ...cutteutteueeteenseesrenssesunesieesseesseesseenseenessmeesseesseensesnsessesssesseesseesseensesnsesnsenns 94
7.  REHABILITATION PLAN ....cuutiiiiiiteiiiitteiiiueesisssssessssssesssssssesssssssessssssesssssssesssssssessssssessessasessssssnesssssnsesssns 97
7.1. MITIGATION AND MITIGATION HIERARCHY......eetirurerirerieerieenmeettenteseesseesseereenesenesenesaeesneesneennsennesneesneenneenens 97
7.1.1. Rehabilitation and reinStatement ................ccccovuveceireinienieniecieeceee ettt 101
7.2. OBJECTIVES OF THE REHABILITATION ..uvvteiiiriieiiirineiittessineeessireteseinneessnasesssaba s e senbaeessnaaessssbasesensnssesensnees 101
7.3. PHASING OF PROJECT ...euveiniieiientieiet et et st e ne et seresenesanesaeesneesat e st ese s e ae e eneesn e e neesnesanesanesanesaeesaeenntenneennens 102
7.3.1. PROSE T ..ttt sttt 102
7.3.2. PROSE 2 ...ttt ettt ettt sne e e 102
7.3.3. PROSE 3 ...ttt ettt sttt et ettt eene e 103
7.3.4. PROSE 4 ...ttt 104
7.3.5. PROSE 5 .ttt ettt 107
7.3.6. PROSES 6 AN 7 ..ottt ettt ettt ettt e st e e 107
7.3.7. PROSE 8 ettt ettt et 108
7.3.8. ACEIVE MUNING c..vvvvieeeeeeee ettt ettt e e e s et a e e e s sse sttt aaaeessssssteaaaessasssstessassssssssssenees 109
7.3.9. Closure of Mining/ rERADIIIEATION. ..........cc.eeevveeeeeeeeiieeireeeireeecteeecteeeireeeireeeseeeiseeessreessesesrseesseeens 109
7.4. KEY PERFORMANCE INDICATORS (KPI’S) FOR PHASES ....eeeeiuviieeeiuieeeeiteeeeeieeeeessreeeeesseeesssesassssesssessseesassesaans 110
8. IMONITORING PLAN .....uuttiiiutteiiisteneiisssteeiissnesissssreissssseesssssnessesssnesssssssessssasessesssnessssssessesssnessssssnessssnnns 113
8.1. MONITORING REPORTING ...cttiuutrieeirttessiirttesssreeesnstesssibaeesebae e e smaseessabasesebbesesamaaeessabaeessanbasesannaeeesnaeeeas 114

2 Seam Mine 4 of 124 pages



8.1.1. MONitoring ANA tIMELADIE ..............oveeeeeeeeeeieee ettt e e e ettt e e e e e e s ssaaaaaaeeeenaes 114

8.1.2. La{=] 0T 4 1 1 T BT PP OPPPPPPPPPPPPPPPPPPPPPPIRE 115

9. CONCLUSION AND RECOMMENDATIONS .....ccoocvvuriiiisneiiissnneiiisssneisssseesssssnesssssnesssssesssssssesssssssessssanes 117
9.1. [cToY A\ [o X cTo TSSOt 117
9.2. ENVIRONMENTAL LAWS .t iiiiitiiete sttt s et s e s baa e e e s s baa s s e e e s s s ab e s e s e e s s e aabaaeseeesesssnraaaseeess 117
10. REFERENCES ....ccoiooutiiiiuteiiiineeiiisnteiiissteisssssessssssesssssssessssssesssssssesssssssessssasesssssssesssssssessssanesssssanesss 118
11. APPENDIX A: GLOSSARY OF TERIVIS: ........ccoitiiiiiuiiiiiiiiiniinsiisiiinssmsssssssiinssssssssssssissssssssssssssssssssssssss 120
12. APPENDIX B: ACRONYIMS ....ccuuiiiiiiiiiiiiniiiiiiiinsisssiisiiinsssssssssssiimsssssssssssiimsssssssssssssssssssssssssssssssssssssss 122

FIGURES:
FIGURE 1: THE TYPES AND LOCATION OF INLAND AQUATIC ECOSYSTEMS (OLLIS, ETAL., 2013) ......... 10

FIGURE 2: SKETCH INDICATING A CROSS SECTION OF RIPARIAN ZONATION COMMONLY FOUND IN
SOUTH AFRICA — WWW.EPA.GOV/ ..eciiiiiieiiie ettt taestveste e ste e steesteesneesnaesnbesnteesteestaesrnens 12
FIGURE 3: LAYOUT OF A TYPICAL BUFFER AROUND A WETLAND WITH THE SETBACK LINE CLEARLY

DEFINED .ottt e 15
FIGURE 4: STUDY SITE LOCATION ..ttiuttteittttiiteestteessteeesssessssesasssesssesassssesssessnsssssssessssessssssssnsessssessnsenans 17
FIGURE 5. THE VEGETATION TYPES OF THE STUDY AREA.....cccittitiieiieesieeistneesieessseessssessnseessssessnsenens 18

FIGURE 6: THE CATCHMENT AND HYDROLOGICAL DATA FOR THE STUDY SITE, AS AVAILABLE FROM

DWA RQS SERVICES ....ccuteitiitietieittattestesteetesteateestesteesestesseestestaessesteassestesssessestesssesteassessessesssessenns 19
FIGURE 7: ECOREGIONS OF THE STUDY SITE .ueetiittiieiteiteeiesteereestesteessestesssessessaessessesssessessssssessesssessenses 20
FIGURE 8: DWS RQS DATA FOR THE REACH 1327 ..o ittt ettt sttt st 21
FIGURE 9: WATER SAMPLING PROCEDURE ......cveittitieiteiteestesteettestesseessessessaessessaessessesssessessssssessessssssenses 23
FIGURE 10: CROSS SECTIONAL DIAGRAM SHOWING RELEVANT CHANNEL FEATURES ......ccovevvveivieiinens 26
FIGURE 11: PROPOSED MINING AREA AND RIVER DIVERSION ......coviitiiiiieiteeiteesteesieesresnesreesreessaessnens 36
FIGURE 12: PROPOSED LAYOUT OF ADDITIONAL ACTIVITIES ..ccviiitieitieiieeiteesteesteesteesnvesvesnreesreesreessnens 37
FIGURE 13: AQUATIC ECOSYSTEM DELINEATION ...ccuiiiviiteeteeiteesteesteeesreesseesteessesssesssnesssesssesssesssesssnens 37
FIGURE 14: 2022 RIVER DIVERSION SITE LAYOUT ...cviiiiiiieeiteeiteesteesteeeseeesreesteestessssesssesnnesseessasssnsssnens 38
FIGURE 15: OLIFANTS RIVER- NOTE EMBANKMENT ON THE LEFT OF THE IMAGE .....cc.cooviiveeiveeiveeeinns 38
FIGURE 16: BASIC LAYOUT OF MISTAKE LAKE ....ccctiiiiiie et stee sttt e stee st e s stee e stve e s stneesnteesnnne e 39
FIGURE 17: INLET OF THE MISTAKE LAKE ... ..ottt iiitiiii ittt ettt et e st et e e s saae e e s saaa e e e snnae e e snnnnne s 39
FIGURE 18: WATER QUALITY SAMPLE SITE LOCATION ...civiiiteeiteeiteeeteeerreereesteesreesteesnnesnnesreesseessssssnens 40
FIGURE 19: THE OLIFANTS RIVER RIPARIAN AREA OF THE LARGER STUDY SITE ..cccovevviiierecrecnie e 42
FIGURE 20: A TYPICAL IMAGE OF THE OLIFANTS RIVER ON SITE......cititiiieiieereeiiesteesnesresreesvesreenesne e 42

FIGURE 21: THE LOCATION OF THE ARTIFICIAL IMPOUNDMENTS — NOTE THE DIVERSION CHANNEL TO
| =7 1 45

2 Seam Mine 5 of 124 pages



FIGURE 22:
FIGURE 23:
FIGURE 24:
FIGURE 25:
FIGURE 26:
FIGURE 27:
FIGURE 28:
FIGURE 29:
FIGURE 30:
FIGURE 31:
FIGURE 32:
FIGURE 33:
FIGURE 34:
FIGURE 35:
FIGURE 36:
FIGURE 37:
FIGURE 38:
FIGURE 39:
FIGURE 40:
FIGURE 41:
FIGURE 42:
FIGURE 43:
FIGURE 44:
FIGURE 45:
FIGURE 46:
FIGURE 47:
FIGURE 48:
FIGURE 49:
FIGURE 50:
FIGURE 51:
FIGURE 52:
FIGURE 53:
FIGURE 54:
FIGURE 55:
FIGURE 56:
FIGURE 57:

THE LOCATION OF THE CHANNELLED VALLEY BOTTOM WETLAND ON SITE.......ccccveveninn.. 46
THE SEEPAGE WETLANDS OF THE STUDY SITE ..ecviiuieiieetieieiteereestesreesresresseesresseessesseessesseens 49
UNCHANNELLED VALLEY BOTTOM WETLANDS OF THE STUDY AREA......ccccciveierieereeireenean 52
IMPOUNDMENTS OF THE UNCHANNELLED VALLEY BOTTOM WETLANDS ......cccoveereerennenn. 52
THE BATHOMETRIC ASSESSMENT RESULTS FOR THE STUDY SITE ..vccoviiiiiieviecreeere e, 57
BATHOMETRIC RESULTS FOR THE DIVERSION AREA ......cviuiiviiieitesiesiesieseeessee e sresresnenns 57
BATHOMETRIC RESULTS FOR THE LOWER POINT OF THE DIVERSION .......ccccovceiveiieieeienien, 58
BATHOMETRIC RESULTS FOR THE UPPER POINT OR INLET OF THE DIVERSION..........c........ 58
BANK MORPHOLOGY SAMPLE SITES .....cvciitiitiitesiestesiesessesessessessessessessessesesssssessessessessensens 59
SIMPLE SLOPE CALCULATION METHOD ....ecvtitiesieesieesieeaneasieesteestnessessssesssessesnsesssesssnsssnnns 59
SASS 5 SAMPLE SITE LOCATION ...vviviitiiteietestetesteseeseesassessestessessessessessessessssessessessessessenes 62
GRAPH OF THE 2018 VS 2022 ASPT RESULTS ... .eiuiiieieeeteetesrestesresresseseeesassessessessessessesnns 64
LOCATIONS FOR VEGETATION COMMUNITY SAMPLE SITES......ccceiuerieiereeresreeresresreseesrennens 65
LAUNCH SITE VEGETATION COMMUNITY COMPOSITION .....ccviiviieieieniereeresreere e sresnesnenens 66
001 VEGETATION COMMUNITY COMPOSITION.....0cciveiteeriereireareeiresreessesressessesseessesseessessenns 66
002 VEGETATION COMMUNITY COMPOSITION.....0cciveitierieireiteereeitesreessessessessesseessesseessessenns 66
003 VEGETATION COMMUNITY COMPOSITION.....0coiteiteerieireiteereeitesreessestessessesseessesseessessenns 67
004 VEGETATION COMMUNITY COMPOSITION.....0cciveitierieireiteereestesreessestesssessesseessesseessessenns 67
005 VEGETATION COMMUNITY COMPOSITION.....0cciteiteerieiresreereesresteessestessessesseessesseessessenns 67
006 VEGETATION COMMUNITY COMPOSITION.....0cciveitiereeireiteereeiteereesressesressesssessesseessessens 68
007 VEGETATION COMMUNITY COMPOSITION.....0cciveitieriereiteereeiteireestesresressesseessesseessessens 68
008 VEGETATION COMMUNITY COMPOSITION.....0cciveitierieiresteereeiteereestesressessesseessesseessessens 68
009 VEGETATION COMMUNITY COMPOSITION.....0ccveitieriereiteareeiteereestesresresseaseessesseeseessens 69
010 VEGETATION COMMUNITY COMPOSITION......cveuieuierieteirestesrestesreseesseseeressessesnessessesenis 69
011 VEGETATION COMMUNITY COMPOSITION......cveuieuieriereitestesrestesseseesseseesessessesaessesnesenis 70
012 VEGETATION COMMUNITY COMPOSITION......cteuieuieriaresrestesrestesreseesseseesessessessessessenenns 70
013 VEGETATION COMMUNITY COMPOSITION......cviuieuierietesrestesrestesseeesseseesessessesaessessesenis 71
014 VEGETATION COMMUNITY COMPOSITION......cviuieuietierestestesrestesseseesseseesessessesressessenens 71
PIE GRAPH OF TOTAL TAXA PER PLANT TYPE ....uciuiiiiiiieiete et sttt re e ve et e sne s 72
THE PERCENTAGE AQUATIC MACROINVERTEBRATE INDIVIDUALS PER PLANT TYPE......... 72
PARROTS FEATHER (MYRIOPHYLLUM AQUATICUM) IN THE WETLAND SAMPLE SITE........... 73
ORANGE SEEPAGE INDICATIVE OF AMD LEACHING INTO THE PIT...cocviicieiicieeie e 75
PROPOSED DIVERSION AREA FROM THE NORTHWEST FACING SOUTHEAST ....ccceovvevveivennnn 76
ELEVATION DATA FOR THE DIVERSION AREA (BLACK POLYGON) .....covevveriarreresiesiesieneenans 76
GEOHYDROLOGICAL DECANT POINTS .vecviiteitteiteereetesteeseestesseessesteesessesssessessesssessssnsessesses 77

THE PROCESSING PLANT AND ROM STOCKPILE IN RELATION TO AQUATIC ECOSYSTEMS 79

2 Seam Mine 6 of 124 pages



FIGURE 58: TAILINGS STORAGE AND REPROCESSING FACILITIES LOCALITY IN RELATION TO AQUATIC

ECOSYSTEMS . .tiitteuteiteitieiteeteestesbeese e besteetesbesaeesbesbeestesbeebsesbesheessebeeasebeabeentesbesbsenbesbeebsestesaeensenbenns 80
FIGURE 59: CONTRACTORS YARD IN RELATION TO AQUATIC ECOSYSTEMS ....veciveiieeriiireiteerecreenee v 82
FIGURE 60: POLLUTION CONTROL DAMS IN RELATION TO THE AQUATIC ECOSYSTEMS .....cccecvveveneane. 83
FIGURE 61: LAYOUT OF THE MISTAKE LAKE......cciciiiitiitieie ittt ettt et ste e st steeveestesneesbesbeenaesreens 92
FIGURE 62: INLET TO THE MISTAKE LAKE......ccitiiieiieiieiieesieesieesteestaessaeeteestesstessneesnsesntesseessasssesssnnns 93
FIGURE 65: MITIGATION HIERARCHY .. .viiiiiieeiteesieesteesitesteestaesteesteestasasaeasseesseessesssessnsesnsesnsesssesssesssnnns 97
FIGURE 67: RELATIONSHIP OF IMPACT REDUCTION ....ccuvtiuttateeieesteessesssseeseesseessesssessssesssessesssesssnsssnnns 98
FIGURE 68: RELATIONSHIPS OF POSITIVE AND NEGATIVE BIODIVERSITY IMPACTS ...ccvvviiviieerieenieeninens 98

FIGURE 69: RELATIONSHIP BETWEEN CLOSURE OBJECTIVES AND CLOSURE SUCCESS CRITERIA AND

RELINQUISHMENT CRITERIA. ...ttt s s e 101
FIGURE 70: PHASE 2- STOCKPILE ESTABLISHMENT ..eiiitvieiiieiiesesiiesesieeesinessseesssseessesssssessnsesssssessnsns 103
FIGURE 71: PHASE 3- EXCAVATIONS OF DRY AREA CENTRAL AREA......ccccttiiiieiieenieessineesnineesneesenas 103
FIGURE 72: BANK SHAPE REQUIRED BY THE NEW CHANNEL TO EMULATE HABITAT ....cccvevivveeireeninn, 104
FIGURE 73: PHASE 4 LOCATION AND PLAN ....oiiitiieiiie e ittt e steessteeesteeesteeessaesstaeesntessssassssaeesnsesesssessnnees 105
FIGURE 74: PLANT REMOVAL AND RELOCATION ....utitiiiieeiieeiiteeesieeesieeestneestneesnteesssassssaeesnsneessnnssnnnns 105
FIGURE 75: PHASE 5 OF THE DIVERSION ...iiitiiiitite it e stteesteesstneesstesastseessnessseeesssessssessssssessesesssesssnees 107
FIGURE 76: PHASE B.....vii ittt ettt et e s et e s te e st e e s nte e e te e e aat e e snte e e snbeeantaeeteeeanteeesneeennneas 108
FIGURE 77 PHASE 7 . ctie ettt e ettt st e st e e st e e st e e s nbe e e te e e saa e e anbe e e snbeeentaeeteeeanteeesnteeaneeas 108
FIGURE 63: PROPOSED PHYTOREMEDIATION POND SYSTEM......cciitiieiuiieiiieeiirieesiteesieeestneesnreeesnneesnneas 109
FIGURE 64: INTERNAL LAYOUT OF THE SERIES OF DAMS......cccivtiiitiieitieesiieesiteeesteesnteeestaeesreeesnneesnneas 110

TABLES:

TABLE 1: THE WETLAND HYDROGEOMORPHIC (HGM) TYPES TYPICALLY SUPPORTING INLAND
WETLANDS IN SOUTH AFRICA (FROM KOTZE, ET AL. 2007) ...icveieitiiie e eeeiie et es 13
TABLE 2: THE REGULATORY BENEFITS POTENTIALLY PROVIDED BY WETLANDS (FROM KOTZE ET AL.

7001014 VOSSOSO 14
TABLE 3;: METHODS TO MEASURE DRIVERS/ ABIOTIC FACTORS ...eevttteeeieeeeeeteeeeeveeeeeeeeessessseenneenees 22
TABLE 4: METHODS TO MEASURE REAGENTS TO DRIVERS ..vvuuitieiteettttisieeeeetesstssesessseesssninsssessssssssanns 22
TABLE 5: METHODS TO INTERPRET INFORMATION ....ititititttiteeseeeteeesssessesesssssssanssssessesssssenssesssssssssanns 23
TABLE 6: TABLE FOR COMPARATIVE RESULTS OF PHYSICAL PROPERTIES OF WATER .....oovvvvvvieieieienenn 24
TABLE 7: THE EIGHT STEPS OF FRAI AS DESCRIBED BY KLEYNHANS, 2007 ........cocvvviiiiiiiiiiiiiieiereiene 26
TABLE 8: FISH HABITAT ASSESSMENT FORM ...ccieteiiiiieieiete ettt ettt ettt et et et et et et et e nen et e n e et e e e a e e 27
TABLE 9: PRIOR TO MITIGATION IMPACT ASSESSMENT ..cietiiiiiiiieieieieeet ettt ettt et ittt et e nenen i e i nenenen e 31
TABLE 10: POST MITIGATION IMPACT ASSESSIMENT ..oetiiiieieieieieieiete et te i et et te i et et e ieieieneieneneneneieienanene e 32
B = B Y oAV =1 T i 1 33

2 Seam Mine 7 of 124 pages



TABLE 12 SPATIAL SCALE ....eeiiteeitieeittee ittt e stteessteesteeessteeassesassaeesnteeessseesnseeasteeesntesassesesseessnsesesssesasees 33

TABLE 13: DURATION ...cctiutitiiettstetestesesteseesessetesaesessesessesessesessesassesessessasessesesaseseesassesessessssesessessnsessasens 33
TABLE 14: FREQUENCY OF THE ACTIVITY .vtiiitiietitetesiesistesesaesessesessesassessssessasessesessesessessssessssessssessasens 34
TABLE 15: FREQUENCY OF THE INCIDENT/ IMPACT ....utiviuiitetiiteststesessessesessesessesessesessesessessssessssessssessasens 34
TABLE 16: LEGAL ISSUES .....utiititetestesestesestesetesaeseste e stasastesessesassessssessase s esessasessesessesessessasessasessasessasens 34
TABLE 17: DETECTION ...c.ttitteittsttettesteste et stt et sttt e sae bt esbesbe st e esbesbeass e be s bt e b e abeeneesbeeb e e besbeesbenbesbeeneenbe e 34
TABLE 18: CALCULATIONS ....ttttieutesteeteetesttetestesieesaesteessesbesteesbesbeaseeabesseessesbeantesbesbeenbesbeeseenbesseenseseens 35
TABLE 19: RATINGS CLASS ....ttittiutesteeieetestee st ste st e saesteessesbesbeesbesbeaseesbesseesbeabeeneesbesbeenbesbeesbenbesneeneenbe e 35
TABLE 20: IN SITUWATER QUALITY TEST RESULTS ..vevtuiieterisitetesesessesesesssseseessssesessssssesessssssesesssseseses 41

TABLE 21: SUMMARY OF THE APPLICATION OF LEVELS 1 TO 5 OF THE AQUATIC ECOSYSTEM
CLASSIFICATION IN ACCORDANCE WITH THE DICHOTOMOUS KEY FROM OLLIS ET AL. 2013......... 43
TABLE 22: THE WETLAND IHI PES RESULT OF THE WETLAND SYSTEM ...ovvviiiiieiiiesiiieesineesineeseeeesneeas 44
TABLE 23: THE EIS SCORE OF THE SEEPAGE WETLANDS AND REMC CLASSIFICATION (0 INDICATES NO
IMPORTANCE AND 4 INDICATES VERY HIGH IMPORTANCE) ....cveiiiitiiiesieeieeiesreereestesteesnesteseesreeeas 44
TABLE 24: SUMMARY OF THE APPLICATION OF LEVELS 1 TO 5 OF THE AQUATIC ECOSYSTEM
CLASSIFICATION IN ACCORDANCE WITH THE DICHOTOMOUS KEY FROM OLLISETAL. 2013......... 47
TABLE 25: THE WETLAND IHI PES RESULT OF THE WETLAND SYSTEM ....ooiiiiiieiiieeiieecteeesiveesnve e 47
TABLE 26: THE EIS SCORE OF THE SEEPAGE WETLANDS AND REMC CLASSIFICATION (O INDICATES NO
IMPORTANCE AND 4 INDICATES VERY HIGH IMPORTANCE) ....cuvevititeiiesiretieieseeeseeseesseeseessesneesensns 48
TABLE 27: THE WETHEALTH PES RESULT OF THE WETLAND SYSTEM ..cccviiiiiee vttt 49
TABLE 28: SUMMARY OF THE APPLICATION OF LEVELS 1 TO 5 OF THE AQUATIC ECOSYSTEM
CLASSIFICATION IN ACCORDANCE WITH THE DICHOTOMOUS KEY FROM OLLISETAL. 2013......... 50
TABLE 29: THE EIS SCORE OF THE SEEPAGE WETLANDS AND REMC CLASSIFICATION.......cccovvvrvennne. 51
TABLE 30: SUMMARY OF THE APPLICATION OF LEVELS 1 TO 5 OF THE AQUATIC ECOSYSTEM
CLASSIFICATION IN ACCORDANCE WITH THE DICHOTOMOUS KEY FROM OLLISET AL. 2013......... 53
TABLE 31: THE WETHEALTH PES RESULT OF THE WETLAND SYSTEM ..eoivviiiieeviieenieeeseeeesnineesnvee e 54

....................................................................................................................................................... 55
TABLE 33: THE BANK MORPHOLOGY RESULTS FOR THE SAMPLE SITES.....cccciviiieriestieniesteeeestesneene e, 60
TABLE 34: CHANNEL FEATURE DESCRIPTION PER SITE ...uviitiitieieiteeteiitesteeseesteesestesteeseestesssessesssensessenns 60
TABLE 35: ACTIVE CHANNEL WIDTH MEASURED IN METERS......cciieitiitiitieitesteeiestesreeseesresseesresnsennessens 61
TABLE 36: COMPARATIVE SASS 5 RESULTS FROM 2018 VS 2022.....ccccveiiiiteeie ettt 63
TABLE 37: FISH HABITAT ASSESSMENT RESULTS...eciittteitteiiteeeitreesteeestneesreesstneessteesssseesssessnsssssssessnnes 64
TABLE 38: THE IMPACT SIGNIFICANCE BEFORE MITIGATION RATING SCALE- RIVER DIVERSION......... 78

TABLE 39: THE IMPACT SIGNIFICANCE BEFORE MITIGATION RATING SCALE- NEW PROCESSING PLANT

AND ROM STOCKPILE .1t tttttttttttatetetetatstesasssssessssssssssss s ssss s ssss s sessts s s s s ss s st st st st st s ssse s s bnbsbnsnennennnnnnnnrnnns 79

2 Seam Mine 8 of 124 pages



TABLE 40:

THE IMPACT SIGNIFICANCE BEFORE MITIGATION RATING SCALE- TSF AND RE-PROCESSING

....................................................................................................................................................... 80
TABLE 41: CONTRACTORS YARD IMPACT ASSESSMENT .....victiiitiiteeiiiteiteesresteeeestesteestestesseessesneensessenns 81
TABLE 42: PCD IMPACT ASSESSMENT ...cuviitieiiiteitieiteeteestesteeseestesseessestesssessestesssessessssssessessssssesssesessens 83
TABLE 43: GN509 RISK ASSESSMENTS ....viiuietiitietieiteeteetesteeseestesseessessesssessessesssessessssssessessssssesssessessens 84
TABLE 44: GN 509 RISK ASSESSMENT RIVER DIVERSION ....ccviitiiieeiiesieesieesnesneesseesiesssnessesssnesnsesnnes 85
TABLE 45: GN509 RISK ASSESSMENT FOR THE NEW PLANT ....viiviiiieieesieesieesinesneesseessessrnesnnesnnesnnesnes 88
TABLE 46: GN509 RISK ASSESSMENT FOR THE TAILINGS AND TAILINGS RE-PROCESSING .......cccveanee. 89
TABLE 47: GN509 RISK ASSESSMENT FOR THE NEW CONTRACTORS YARD ...ccvvviveeieesieesinesieessneseeanas 90
TABLE 48: GN509 RISK ASSESSMENT FOR THE TWO POLLUTION CONTROL DAMS......cccveviveiveireiieannes 91
TABLE 49: SUMMARY OF THE MITIGATION HIERARCHY OF THE PROJECT ...ccvcvviierieieereiieere et 99
TABLE 50: LIST OF PLANTS TO BE REMOVED INPHASES 1 TO 3 ...ooiiiiiiiiiccieieeeeeee et 106
TABLE 51: KEY PERFORMANCE INDICATORS (KPI’S) AND RELINQUISHMENT CRITERIA’S................ 111
TABLE 52: ASPECTS AND MONITORING REQUIREMENTS OF THE STUDY SITE ..vcvevevieteeieeresieere e 113
TABLE 53: MONITORING TIME TABLE ....cittitieitiiteite it eteetesteeseesbesteesaesbeentestestaesbesbeessesbesseessestessseseesas 115
TABLE 54: PROPOSED REPORTING FORMAT FOR THE WETLAND ECO .....oooiiiiiiiiicece e 116

2 Seam Mine 9 of 124 pages



1. Introduction

Limnology PTY LTD was appointed for the aquatic ecosystems condition and impact ratings for the
proposed diversion of the Olifants River, new processing plant and run of mine stockpile, tailings

facility, contractor yard and the two pollution control dams for the 2Seam Coal mine, Mpumalanga.

1.1. Aquatic ecosystem rationale
An aquatic ecosystem is defined as “an ecosystem that is permanently or periodically inundated by
flowing or standing water or which has soils that are permanently or periodically saturated within 0.5
m of the soil surface” (Ollis et al. 2013). This term is further defined by the definition of a watercourse.

In the National Water Act, 1998 (Act No. 36 of 1998) a watercourse is defined as:

(a) A river or spring.

(b) A natural channel in which water flows regularly or intermittently.

(c) A wetland, lake, or dam into which, or from which, water flows; and

(d) Any collection of water which the Minister may, by notice in the Gazette, declare to

be a watercourse and a reference to a watercourse includes, where relevant, its bed and banks.

Different inland (freshwater) watercourses occur in South Africa and are defined by their
topographical location, water source, hydroperiod, soils, vegetation, and functional units (Ollis, et al.,
2013). The following illustration presents the types and typical locations of different inland aquatic

systems found in South Africa (Figure 1).

chanelled
Valley-hottom wetland
wetlnd flat

Urchamnelled
valley-hottam wetlanq

Flondghin vetiond INLAND SFTEMS

FIGURE 1: THE TYPES AND LOCATION OF INLAND AQUATIC ECOSYSTEMS (OLLIS, ET AL., 2013)
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This definition of a watercourse is important especially if an area of increased hydrological movement
is found but cannot be classified as either a wetland or riparian area. Important to note is that
according to the National Water Act, 1998 (Act No. 36 of 1998), wetlands are defined as: “Land which
is transitional between terrestrial and aquatic systems where the water table is usually at or near the
surface or the land is periodically covered with shallow water, and which land in normal circumstances

supports or would support vegetation typically adapted to life in saturated soil.”

It is very important that this definition is applied to both natural and manmade wetlands. Wetlands
are very important in South Africa. Almost 50% of wetlands have been lost in South Africa and the
conservation of the remaining wetlands is very important (WRC 2011) Wetlands provide many services
to the ecosystem they are in (Kotze, et al. 2007). One of the most important services provided by
wetlands is that of the impeding and holding back of floodwater to be released more constantly as
well as slow water release through dry periods (Collins, 2005). Other very important functions that
wetlands provide are as a source of habitat to many different species of fauna and flora. Wetlands also

lead to an increase in the overall biodiversity of the area and ecological functioning (Collins, 2005).

Wetland conditions are formed when the prolonged saturation of water in the soils create different
niche conditions for various fauna and flora. The source of water feeding into a wetland is very
important, as itis an indication of the type and in many cases can provide an indication of the condition

of the wetland.

As South Africa is a signatory of the Ramsar Convention for the conservation of important wetlands,
we are committed to the conservation of all our wetlands. The Convention on Wetlands came into
force for South Africa on 21 December 1975. South Africa presently has 21 sites designated as

Wetlands of International Importance, with a surface area of 554,136 hectares (www.ramsar.org).

Although the term wetland describes the main functions provided by the wetland, there are many

different hydrogeomorphic types of wetlands in South Africa.

The word “riparian” is drawn from the Latin word “riparious” meaning “bank” (of the stream) and
simply refers to land adjacent to a body of water or life on the bank of a body of water (Wagner &

Hagan, 2000).
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The National Water Act, 1998 (Act No. 36 of 1998) also defines riparian areas as: “Riparian habitat
includes the physical structure and associated vegetation of the areas associated with a watercourse
which are commonly characterized by alluvial soils, and which are inundated or flooded to an extent
and with a frequency sufficient to support vegetation of species with a composition and physical

structure distinct from those of adjacent land areas”

The delineation of the riparian edge does not follow the same methodology, as is the case with
wetlands. The riparian edge is demarcated using the physical structure of the vegetation found in the
riparian area, as well as the micro topographical location of the riparian characteristics. In riparian
areas, the increased water available to the plants (living in this area) has created a habitat with greater
vegetation growth potential. This boundary of greater growth is used to delineate the riparian edge

(Figure 2).

Grasses and shrubs

Aquatic Riparian Upland

FIGURE 2: SKETCH INDICATING A CROSS SECTION OF RIPARIAN ZONATION COMMONLY FOUND IN SOUTH AFRICA —
WWW.EPA.GOV/

The delineation guideline, Department of Water Affair’s: Practical field procedure for identification
and delineation of wetlands and riparian areas, Edition 1 September 2005, and revision 2 of 1998 was
used. The site visit was conducted on various dates in 2019, 2020, 2021 and 2022. All field work was
completed by the author and the data is assimilated into this report. This identification and
delineation of possible wetlands and riparian habitat is also done to mitigate any possible future

contraventions of the National Water Act, Act no 36 of 1998.
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Although the term wetland describes the main functions provided by the wetland, there are many
different hydrogeomorphic types of wetlands in South Africa. The following table (Table 1) from Kotze,

et al. 2007 illustrates the type of wetland as well as the hydrological source of the wetland. Important

is Table 2 concerning the regulatory benefits provided by the wetland types.

TABLE 1: THE WETLAND HYDROGEOMORPHIC (HGM) TYPES TYPICALLY SUPPORTING INLAND WETLANDS IN
SOUTH AFRICA (FROM KOTZE, ET AL. 2007)

Hydrogeomorphic (HGM) types

Description

Source of

water

maintaining wetland

Surface

Subsurface

Floodplain

(R

Valley bottom areas with a well-defined stream channel,
gently sloped and characterized by floodplain features such
as oxbow depressions and natural levees and the alluvial
(by water) transport and deposition of sediment, usually
leading to a net accumulation of sediment. Water inputs
from main channel (when channel banks overspill) and

from adjacent slopes.

* %% *

Valley bottom

with a channel

Valley bottom areas with a well-defined stream channel
but lacking characteristic floodplain features. May be
gently sloped and characterized by the net accumulation of
alluvial deposits or may have steeper slopes and be
characterized by the net loss of sediment. Water inputs
from main channel (when channel banks overspill) and

from adjacent slopes.

* k% */***

Valley bottom

without a channel

Valley bottom areas with no clearly defined stream channel
usually gently sloped and characterized by alluvial
sediment deposition, generally leading to a net
accumulation of sediment. Water inputs mainly from

channel entering the wetland and from adjacent slopes

* % %k */***

Hillslope seepage
linked to a stream

channel

Slopes on hillsides, which are characterized by the colluvial
(transported by gravity) movement of materials. Water
inputs are mainly from sub-surface flow and outflow is
usually via a well defines stream channel connecting the

area directly to a stream channel.

Isolated hillslope

seepage

L3
7
(&,
&

Slopes on hillsides, which are characterized by the colluvial
(transported by gravity) movement of materials. Water
inputs mainly from sub-surface flow and outflow either
very limited or through diffuse sub-surface and/or surface
flow but with no direct surface water connection to a

stream channel
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(including Pans)

outlet is usually absent, and therefore this type is usually

isolated from the stream channel network.

Source of water
Hydrogeomorphic (HGM) types Description maintaining wetland
Surface Subsurface
A basin shaped area with a closed elevation contour that
allows for the accumulation of surface water (i.e., it is
Depression
@ inward draining). It may also receive sub-surface water. An | */*** o

Water source:

indicates wetland

* Contribution usually small

*** Contribution usually large

*/ *** Contribution may be small or important depending on the local circumstances

*/ *** Contribution may be small or important depending on the local circumstances.

Precipitation is an important water source and evapotranspiration an important output in all the above settings.

TABLE 2: THE REGULATORY BENEFITS POTENTIALLY PROVIDED BY WETLANDS (FROM KOTZE ET AL. 2007)

Regulatory benefits potentially provided by wetland

Wetland Flood Attenuation Enhancement of Water Quality
Stream-

Hydrogeomorphic Early

Late wet | flow Erosion Sediment
types (HGM) Wet Phosphates Nitrates Toxicants

season regulation control Trapping

Season
Floodplain * %k * O %%k * %k % %k * *
Valley bottom-
channelled
Valley bottom
* * *? L * %k * * k%

unchannelled
Hillslope seepage
connected to a stream
Isolated hillslope
seepage
Pan/ Depression * * 0 0 0 0 * *

Rating:

0 Benefit unlikely to be provided to any significant level

* Benefit likely to be present as least to some degree

** Benefit very likely to be present (and often supplied to a high level)

1.1. Buffers or setbacks

Buffer areas are part of the aquatic ecosystem and may not be developed or affected in any way by

the construction activities and is rated the same sensitivity as the system. Buffers are a strip of land
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surrounding a wetland or riparian area in which activities are controlled or restricted, to reduce the

impact of adjacent land uses on the wetland or riparian area (Figure 3.

SETBACK

T
WETLAND

BUFFER BUFFER SETBACK

FIGURE 3: LAYOUT OF A TYPICAL BUFFER AROUND A WETLAND WITH THE SETBACK LINE CLEARLY DEFINED

Buffers are a fabricated ecotone. This ensures the wetland functioning is kept at an optimum and the
services provided by wetlands are maintained. To ensure the buffer is maintained it must be fenced
off prior to the physical construction of the site and the building contractors of the site contractually

bound to the conservation of the area.

1.2. Scope of work
The scope of this project is:

Delineation aquatic ecosystems,

Assessment of the wetland and riparian conditions on site and within 500 m of the
extended study area (ESA),

Conduct a wetland functional assessment which includes the Present Ecological State (PES)
of the wetland feature and riparian features, Ecological Importance and Sensitivity (EIS)
and Ecoservices of the systems,

Determine the environmental impacts of the diversion

=== Complete the DWS Risk Assessment for the diversion, process plant and new offices,

Suggested buffer zones and mitigation measures to limit the impacts to the aquatic
ecosystem,

Compile all Maps & Shapefiles accompanying the reports. These can be obtained from

Limnology Pty. Ltd.?

2 Limnology. 082 921 5445 bertusfourie@gmail.com
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2. Assumptions and limitations

To determine the riparian or wetland boundary, indicators (as discussed above) are used. If these are
not present during the site visit, it can be assumed that they were dormant or absent and thus if any
further indicators are found during any future phases of the project, the author cannot be held
responsible due to the indicator’s variability. Even though every care was taken to ensure the accuracy
of this report, environmental assessment studies are limited in scope, time, and budget. Discussions
and proposed mitigations are to some extent made on reasonable and informed assumptions built on
bona fide information sources, as well as deductive reasoning. The safety of the delineator is of priority
and thus in areas deemed, as unsafe limited time was spent. If the location of the study site is on and
near underlying granitic geology the possible presence of cryptic wetlands must be investigated by a

suitably qualified soil scientist with field experience.

Deriving a 100% factual report based on field collecting and observations can only be done over several
years and seasons to account for fluctuating environmental conditions and migrations. Since
environmental impact studies deal with dynamic natural systems additional information may come to

light at a later stage.

As aquatic systems are directly linked to the frequency and quantity of rain it will influence the systems
drastically. If during dry months or dry seasons studies are done, the accuracy of the report’s findings

could be affected.

Limnology can thus not accept responsibility for conclusions and mitigation measures made in good
faith based on own databases or on the information provided at the time of the directive. This report

should therefore be viewed and acted upon with these limitations in mind.
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3. Site location and description

The study site is located around 26° 9'28.88"S 29°20'39.50"E (Figure 4).
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FIGURE 4: STUDY SITE LOCATION

3.1. Proposed Activities

SEAM 2/ VLAKLAAGTE MINE
On a Portion of the farm
4LOURENS 7218 and
on a Portion of Portion 6, 29, 31, 36
and the Remainder of Portion 45
of the farm VLAKLAAGTE 45 IS

Legend
LOCALITY MAP
[ study site
D Processing Plant Area

T/ [Z] Additional mining area

D River diversion

: Plant PCD

D Contractors Yard
[Z] ROM stockpile

iwv\ch 39

Map compiled by: Rihann F. Geyser
Alcedo Birding

Scale 1:50000
————

—
=40 03 06 12 18 24 3 km

Diversion of the Olifants River for coal mining operations with additionally new processing plant and

run of mine stockpile, tailings facility, contractor yard and two pollution control dams.

3.2. Regional description and vegetation

Mucina & Rutherford (2006) classified the area as Gm 12 Eastern Highveld Grassland. It is found on

slight to moderately undulating plains, as well as low hills and pan depressions. The vegetation is short

dense grassland, and it is dominated by Highveld grass composition (Aristida, Digitaria, Eragrostis,

Themeda, Tristachya, etc.) with small, scattered rocky outcrops with wiry, sour grasses and some

woody species for instance the Senegalia caffra, Celtis africana, Diospyros lycioides subsp. lycioides,

Parinari capensis, Protea caffra, P. welwitschii and Searsia magalismontanum.

Very dry winters with strongly seasonal summer rainfall. MAP 650-900mm (overall average: 726mm),

MAP relative uniform across most of this unit, but increases significantly in the extreme southeast.

The coefficient of variation in MAP is 25% across most of the unit. It drops to 21% in the east and

southeast. Incidents of frost occur from 13-42 days, but even higher at higher elevations.
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Itis considered endangered —target 24%. Only a very small fraction is conserved in statutory reserves
(Nooitgedacht Dam and Jericho Dam Nature Reserves) and in the private reserves Holkranse,
Kransbank, Morgenstond. Some 44% is primarily transformed by cultivation, plantations, mines,
urbanisation and by building of dams. Land-cover data indicates that cultivation may have had a more
extensive impact. Although no serious alien invasions are reported, Acacia mearnsii can become

dominant in disturbed sites.

SEAM 2/ VLAKLAAGTE MINE
On a Portion of the farm
R, \ \ Viaeagies 4LOURENS 72 IS and
> W L a3 G e ignas A g R At Ny on a Portion of Portion 6, 29, 31, 36
' \ P and the Remainder of Portion 45
of the farm VLAKLAAGTE 45 IS

Legend
Vegetation Units (Mucina & Rutherford 2006-2018;
|:| Eastern Highveld Grassland (Gm 12)
E Eastern Temperate Freshwater Wetlands (AZf 3)
D 500 m Extended Study Area
D Processing Plant Area
D Additional mining area
D River diversion
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FIGURE 5: THE VEGETATION TYPES OF THE STUDY AREA

3.3. Catchment and ecoregion description
The study area falls in the Olifants (WMA no 3) and is in quaternary catchments B11B. The quaternary
catchment B11B has a mean annual precipitation of 687.26mm and mean annual runoff of 36.2%. The
study site drains directly to the Olifants River. See Figure 6 below for the Google Earth description of

the site, as provided by the Department of Water Affair’s Resource Quality Services (RQS) department.
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FIGURE 6: THE CATCHMENT AND HYDROLOGICAL DATA FOR THE STUDY SITE, AS AVAILABLE FROM DWA RQS
SERVICES

3.4. Ecoregion
The site falls within the Highveld Ecoregion (Figure 7) as described in the Level 1 Ecoregions by the
Department of Water Affairs and Forestry (DWAF, 2005):
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FIGURE 7: ECOREGIONS OF THE STUDY SITE

3.4.1.Ecoregion Primary boundary determinants:
Plains with a moderate to low relief, as well as various grassland vegetation types (with moist types

present towards the east and drier types towards the west and south), define this high lying region.

3.4.2.Ecoregion general:
Several large rivers have their sources in the region, e.g., Vet, Modder, Riet, Vaal, Olifants, Steelpoort,
Marico, Crocodile (west), Crocodile (east) and the Great Usutu. The level 1 description of the Water
Management Area, as from DWAF, 2007 lists the system as part of the Crocodile (West) River and is

characterised by the following:

This is generally a low laying, dry to arid, hot region with virtually no perennial streams originating in
the area itself. Perennial rivers that traverse this region include the Crocodile (west), Marico, Mokolo,
Lephalala, and Mogalakwena.

iz Mean annual precipitation: Low to arid.

3Level I: This level of typing is based on the premise that ecosystems and their components display
regional patterns that are reflected in spatially variable combinations of causal factors such as climate,
mineral availability (soils and geology), vegetation and physiography. In South Africa physiography,
climate, geology, soils, and potential natural vegetation have been used as the delineators of Level |

(DWAF, 2007).
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Coefficient of variation of annual precipitation: Moderately high to high

Drainage density: Mostly low but with some areas in the north having a high drainage
density.

Stream frequency: Mostly low to medium, but high in north-eastern areas.

Slopes <5%: Generally, >80% of the area.

Median annual simulated runoff: Very low to low.

Mean annual temperature: High to very high

3.1. DWS RQS PES El and ES inventory

The DWS reserve quality services (RQS) data is given in Figure 8. This sets the PES of reach 1327 to “C".

The Ecological Integrity and Ecological Services is both “High” for the reach.

Legend
fl 2. 9585
@ Additional mining area
# Contractors Yard

# Plant PCD

' 4 Processing Plant Area
@ River Diversion

# ROM Stockpile

PES and EIS inventory

-

1327(RES=C)(El=High)(ES=High)

[
1

Google Earth

FIGURE 8: DWS RQS DATA FOR THE REACH 1327.
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4. Methodology

4.1. River diversion assessment methodology
To determine the impact of a river diversion is difficult, as other similar studies with the same scope
of work is limited. Many European and American examples was found (Gilvear D.J., 1999), but these
must be applied with care as they are based on systems completely outside South African ecosystem

drivers.

To assess the in-situ conditions, before the diversion, firstly the drivers of the aquatic ecosystem were
measured. This includes basic aspects, such as stream morphology, water quality assessment and
physical structures. This information is then used to describe the habitat created by the system, where

the diversion is planned. See Table 3 for a description of the drivers.

TABLE 3: METHODS TO MEASURE DRIVERS/ ABIOTIC FACTORS

Drivers/ Abiotic

Aspect How

Chemical Water quality assessment using handheld probe and laboratory assessments

Water column, bank height and shape and morphology were simply measured and
Physical calculated using common knowledge methods. This includes fauna and flora

identification.

The reagent to the drivers is basically the fauna and flora occurring in the specific area where the
diversion is planned. To assess the reagents, basic EcoStatus models were applied (Louw and
Kleynhans, 2007). This includes SASS 5 and fish population assessments. See Table 4 for the methods

employed to determine the reagents to the drivers.

TABLE 4: METHODS TO MEASURE REAGENTS TO DRIVERS

Reagents to drivers

Aspect How
Fauna Benthic fauna in line with SASS 5 methods (Dickens and Graham, 2002)
Species identification per sample site in line with VEGRAI methods (Louw and Kleynhans,
Flora 2007). Population densities estimated visually
Habitat Description of habitats in line with (Dickens and Graham, 2002) and (Kleynhans and Louw,
abita

2008)
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This information is then used to interpret results and provide management information. This includes
ecological goods and services as well as the methods employed to determine the reagents to the

drivers. See Table 5 for methods

TABLE 5: METHODS TO INTERPRET INFORMATION

Reagents to drivers

Aspect How

Using method and program as described by (Breen, Uys and Batchelor,
Goods and services
2008)

See sections below for detailed description of methods employed for the assessments.

4.1.1.Abiotic drivers
4.1.1.1. Chemical drivers: Laboratory assessment
All sampling of water quality is done in accordance with the Department of Water and Sanitation’s
guide: Quality of domestic water supplies Volume 2: Sampling Guide | (DWAF, 1996). See Figure 9 for

an image of the sampling procedure as taken from the guide.

Step 1

* At the sampling point remove cap of sample bottle but do not
contaminate inner surface of cap and neck of sample bottle with hands.

Step 2 2

=~
* Take samples by holding bottle 4
with hand near base and plunge
the sample bottle, neck downward, A A 2l
below the water surface (wear
gloves to protect your hands from
contact with the water).
A A
~

Step 3

3
* Turn bottle until neck points slightly upward and Nt
mouth is directed toward the current (can also be
created artificially by pushing bottle forward «
horizontally in a direction away from the hand).

Step 4 4
 Fill sample bottle without rinsing and replace cap immediately.
* Before closing the sample bottle leave ample air space in the bottle
(at least 2.5 cm) to facilitate mixing by shaking before examination. :
>~ “3
Step 5 3 —A
= P
/o
X \ N\
RN

FIGURE 9: WATER SAMPLING PROCEDURE

* Complete label and sample sheet
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4.1.1.2. Chemical drivers: Handheld probe
In addition to laboratory assessment of water quality, sampling was also completed using a Hanna
handheld probe- HI 9813-5 Portable pH, EC, TDS, Temperature (°C) meter. The probe is placed in water

and a minimum of one minute is timed. Results are reviewed until readings on the LCD screen is stable.

4.1.1.3. Interpretation of physical properties of water
The physical properties of water are based on the temperature, Electrical conductivity (EC)/ Total
dissolved solids (TDS) and pH. The physical properties of water influence the aesthetical — as well as
the chemical qualities of water. Relevance of the indicators of the physical properties of water include
pH- affects the corrosiveness of water and EC- an indication of the “freshness” of water (indicates the
presence of dissolved salts and other dissolved particles). Included in the physical properties of water
is the suspendoid’s effects on water quality. This includes turbidity, and total suspended solids. See

Table 6 for a list of physical properties of water and comparative results.

TABLE 6: TABLE FOR COMPARATIVE RESULTS OF PHYSICAL PROPERTIES OF WATER

pH Values

pH > 8.5 Alkaline

pH 6.0-8.5 Circumneutral
pH<6.0 Acidic

Total Dissolved Solids as indicator of salinity of water

TDS <450 mg/I Non saline

TDS 450-1000 mg/I Saline

TDS 1000-2400 mg/I Very saline

TDS 2400-3400 mg/I Extremely saline

Total suspended solids (TSS)

Any increase in TSS concentrations must be
Background TSS concentrations are < 100 mg/l | limited to < 10 % of the background TSS

concentrations at a specific site and time.

4.1.1.4. Physical
To determine the physical aspect of the diversion, two aspects was measured- firstly, the bank
morphology of the system above water and secondly, the bathometric topography. To assess the

above water bank morphology, a dumpy level was used to determine the height of the bank to the
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water level. Secondly, the distance from the edge of the bank’s vertical point to the edge of the banks

horizontal point was measured. This was then used to graphically show the slope of the bank.

For the bathometric assessment a Deeper Pro* Sonar, set to boat mode was used. This information is
then automatically sent to the Deeper Lakebook® website, for analysis. Other aspects such as fish

presence and size could also be extrapolated from this information.

4.1.1.5. Bank morphology
The methods for bank morphology classification was adapted from (Rowntree and Wadeson, 2000;
Dallas, 2005). Using the cross-sectional diagram (Figure 10) from (Dallas, 2005) the following features
are described:
High terrace (rarely inundated): relict floodplains which have been raised above the level
regularly inundated by flooding, due to lowering of the river channel.
Terrace (infrequently inundated): area raised above the level regularly inundated by
flooding.
Flood bench (inundated by annual flood): area between active and macro-channel, usually
vegetated.
Side bar: accumulations of sediment associated with the channel margins or bars forming
in meandering rivers where erosion is occurring on the opposite bank to the bar.
Mid-channel bar: single bar(s) formed within the middle of the channel; flow on both sides.
Island (vegetated): island formed within the middle of the channel that is vegetated; flow
on both sides.
Secondary or lateral channel: a second channel that flows adjacent to the primary channel.
Flood plain (inundated by annual flood): a relatively level alluvial (sand or gravel) area lying
adjacent to the river channel which has been constructed by the present river in its existing
regime.

Hillslope abutting on to the active channel

4 https://deepersonar.com/us/

5 https://maps.deepersonar.com/us/
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High terrace (rarely inundated) Y —
ilislope abutting on

to active channel

Terrace (infrequently inundated)

Flood plain

inundated b
Flood bench (inundated {;nlrlmm |llc:.c>c|§f

by annual flood) Island (veg)

Mid-channel
bar (no veg)

Secondary or

lateral channel

FIGURE 10: CROSS SECTIONAL DIAGRAM SHOWING RELEVANT CHANNEL FEATURES

4.1.2.Biotic reagents
4.1.2.1. Fish population response assessment
The fish population response assessment is done using the Fish Response Assessment Index (FRAI),

which consists of 8 steps as described by (Kleynhans, 2007c) (Table 7).

TABLE 7: THE EIGHT STEPS OF FRAI AS DESCRIBED BY KLEYNHANS, 2007

Steps 1-8 Procedure

Step 1: Selection of river for
As for study requirements and design
assessment

Use historical data & expert knowledge
Step 2: Determination of the | Model: use ecoregions and other environmental information
reference fish assemblage Use expert fish reference frequency if occurrence database

if available

Hydrology

Physico-chemical
Step 3: Determination of the present
Geomorphology
state of drivers
Or

Index of habitat integrity

Step 4: Selection of representative
Field survey in combination with other survey activities
sampling sites

Step 5: Determination of fish habitat | Assess fish habitat potential

condition Assess fish habitat condition

Step 6: Fish sampling Sample all velocity depth classes per site if feasible
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Steps 1-8 Procedure

Sample at least three stream sections per site.

4.1.2.2. Ichnofauna habitat assessment
The velocity depth classification of the site in terms of fish habitat as described by (Kleynhans, 1991;
Barbour et al., 1998; Dallas, 2005) will be completed. This is based on the descriptor abundance of

velocity-depth class and cover types.

TABLE 8: FISH HABITAT ASSESSMENT FORM

Estimate abundance of each velocity-depth class and cover type using the scale: 0 — absent; 1 - rare; 2 — sparse; 3 -
common; 4 - abundant; 5 — very abundant

SLOW DEEP: Slow shallow: Fast deep: FAST SHALLOW:
Overhanging Overhanging Overhanging Overhanging
vegetation: vegetation: vegetation: vegetation:

Undercut banks Undercut banks Undercut banks Undercut banks

& root wads: & root wads: & root wads: & root wads:
Substrate: Substrate: Substrate: Substrate:

Aquatic macrophytes: Aquatic macrophytes: Aquatic macrophytes: Aquatic macrophytes:
Water Column: Water Column: Water Column: Water Column:
Remarks: Remarks: Remarks: Remarks:

4.1.2.3. SASS 5 method
In South Africa, the River Health Programme (under the Department of Water Affairs) has developed
a suite of different programs to rapidly assess the quality of aquatic systems. One of the most popular
and robust indicators of aquatic ecology health is the South African Scoring System or SASS currently

in version 5 (SASS5).

The South African Scoring System is a biotic index initially developed by Chutter (1998). It has been
tested and refined over several years and the current version is SASS 5 (Dickens and Graham, 2002).
This technique is based on a British biotic index called the Biological Monitoring Working Party (BMWP)
scoring system and has been modified to suit South African aquatic micro-invertebrate fauna and

conditions. SASS 5 is a rapid biological assessment method developed to evaluate the impact of

2 Seam Mine 27 of 124 pages



changes in water quality using aquatic macro-invertebrates as indicator organisms. SASS is widely used
as a bio-assessment tool in South Africa because of the following reasons:

It does not require sophisticated equipment

Method is rapid and relatively easy to apply.

This method is very cheap in comparison to chemical analysis of water samples and analysis

and interpretation of output data is simple.

Sampling is generally non-destructive, except where representative collections are

required, (the biodiversity index of SASS5 is described in Dickens and Graham (2002).

It provides some measure of the biological status of rivers in terms of water quality.
SASS is therefore a method for detection of current water quality impairment and for monitoring long-
term trends in water from an aquatic invertebrate’s perspective. Although SASS 5 is user-friendly and
cheap, it has some limitations. The method is dependent on the sampling effort of the operator and

the total SASS score is greatly affected by the number of biotopes sampled.

SASS 5 is not accurate for lentic conditions (standing water) and should be used with caution in
ephemeral rivers (systems that do not always flow) (Dickens and Graham, 2002) The resolution of SASS
5 is at family level; therefore, changes in species composition within the same family due to

environmental changes cannot be detected.

Although the SASS 5 score acts as a warning ‘red flag’ for water quality deterioration, it cannot pinpoint
the exact cause and quantity of a change. SASS5 does not cover all invertebrate taxa. SASS also cannot
provide information about the degradation of habitat, so habitat assessment also indices, to show the
state of the habitat. The initial SASS protocol was described by Chutter (1998) and refined by Dickens
and Graham (2002) require collections of macro-invertebrates from a full range of biotopes available

at each site.

The biotopes sampled include vegetation both in and out of current (VG- aquatic and marginal), stones
(S- both stones in current and out of current) and gravel, sand, and mud (GSM) (Dickens & Graham,
2002). The standardised sampling methods allow comparisons between studies and sites. Macro-
invertebrate sampling is done using a standard SASS net (mesh size 1000 mm, and a frame of 30 cm x
30 cm). There are nineteen (19) possible macro-invertebrates from each biotope that are tipped into
a SASS tray half filled with water and families are identified for not more than 15 minutes/biotype at

the streamside.
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4.1.2.4. Flora
Basic flora identification was completed by this specialist on site using a strip transect method as per
the sample transects. It must be noted that species identification could possibly be erroneous, but a

high degree of confidence is attached to the identification.

4.2.Impact assessment

The methodology used to assess the significance of an impact is based on the requirements as set out
in EIA Regulations, (GN 982) of 2014 in terms of the NEMA as well as the Proposed National Guideline
on Minimum Information Requirements for Preparing EIA for Mining Activities that Require EA, of
2018, GN 86 in terms of NEMA. The impact significance methodology described below also complies
to Appendix B of the Operational Guideline to Integrated Water and Waste Management of 2010 in
terms of the NWA. In the event of any Section 21c&i water uses in terms of the NWA being assessed,
Appendix A of the General Authorisations of 2016, GN 509 in terms of the NWA will be used to
construct a risk matrix. Regulation 3(b) of the General Authorisations of 2016, GN 509 in terms of the
NWA states that a suitably qualified SACNASP professional member must determine risks associated

with this risk matrix.

4.2.1. Method of impact assessment
Impact identification and prediction is a stepwise procedure to identify the direct, indirect, and
cumulative impacts (relating to both positive and negative impacts) for which a proposed activity and
its alternatives will have on the environment as well as the community. This should be undertaken by
determining the geographical, physical, biological, social, economic, heritage and cultural sensitivity
aspects of sites and locations as well as the risk of impact of the proposed activity. Refer to part A(h)(iv)
for a complete description of these environmental attributes. Sources of data to be used for gathering
data on the environmental attributes as well as the impacts include monitoring / sampling data
collected and stored, assumptions and actual measurements, published data available from the
departments or other stakeholders in the area as well as specialist studies. Likely impacts should be
described qualitatively and then studied separately in detail. This provides consistent and systematic

basis for the comparison and application of judgements.

4.2.2. Significance ratings
Ratings should then be assigned to each criterion. Significance of impacts should be determined for
each phase of the mining lifecycle this includes preconstruction, construction, operational, closure

(including decommissioning) and post closure phases. The significance of impacts should further be
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assessed both with and without mitigation action. The description of significance is largely
judgemental, subjective, and variable. However, generic criteria can be used systematically to identify,
predict, evaluate, and determine the significance of impacts resulting from project construction,
operation, and decommissioning. The process of determining impact magnitude and significance
should never become mechanistic. Impact magnitude is determined by empirical prediction, while
impact significance should ideally involve a process of determining the acceptability of a predicted
impact to society. Making the process of determining the significance of impacts more explicit, open
to comment and publicinput would be an improvement of environmental assessment practice. Impact
magnitude and significance should as far as possible be determined by reference to either legal
requirements (accepted scientific standards) or social acceptability. If no legislation or scientific
standards are available, the EAP can evaluate impact magnitude based on clearly described criteria. A
matrix selection process is the most common methodology used in determining and ranking the site

sensitivities:

4.2.2.1. The consequence
Includes the nature / intensity / severity of the impact, spatial extent of the impact, and duration of
the impact.
The nature / intensity / severity of the impact: An evaluation of the effect of the impact
related to the proposed development on the receiving environment. The impact can be
either positive or negative. A description should be provided as to whether the intensity of
the impact is high, medium, or low or has no impact in terms of its potential for causing
negative or positive effects. Cognizance should be given to climate change which may
intensify impacts.
The spatial extent of the impact: Indication of the zone of influence of the impact: A
description should be provided as to whether impacts are either limited in extent or affect
a wide area or group of people. Cumulative impacts must also be considered as the extent
of the impact as may increase over time.
The duration of the impact: It should be determined whether the duration of an impact will
be short-term, medium term, long term or permanent. Cumulative impacts must also be

considered as the duration of the impact as it may increase over time.

4.2.2.2. The likelihood
Includes the probability of the potential occurrence of the impact, and frequency of the potential

occurrence of the impact
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The probability of the impact: The probability is the quality or condition of being probable

or likely. The probability must include the degree to which these impacts can be reversed;

may cause irreplaceable loss of resources; and can be avoided, managed, or mitigated

The frequency of the potential occurrence of the impact.

4.2.2.3.

The significance:

This is worst case scenario without any management measures. See below how significance is

determined: Impact that may have a notable effect on one or more aspects of the environment or may

result in noncompliance with accepted environmental quality standards, thresholds or targets and is

determined through rating the positive and negative effects of an impact on the environment based

on criteria such as duration, magnitude, intensity, and probability of occurrence. Mitigation measures

should be provided with evidence or motivation of its effectiveness. Example of significance ratings

are given in Table 9 and TABLE 10.

TABLE 9: PRIOR TO MITIGATION IMPACT ASSESSMENT

Intensity and

magnitude

1
Natural processes or functions
are not affected and will
adequately return to its natural
state. The impact will be
completely reversed with
correct management, and can
be completely avoided,

managed, or mitigated.

2
Natural processes or functions are
affected, and natural processes or
functions will continue in a modified
manner. The impact will be reversed to
some degree with correct
management, and can be somewhat

avoided, managed, or mitigated

3
Natural processes or functions
are to the extent where it
temporarily or permanently
ceases. The impact cannot be
reversed even with correct
management, and cannot be

avoided, managed, or mitigated

Resource

replaceability

1
Loss of resource can be

completely replaced.

2
Loss of resource can somewhat be

replaced.

3
Resources will be completely

lost.

2

3

The impact will not cease after

will occur.

occur.

1 The impact will last for the entire
Duration the operational life of the
The impact will be short-lived. operational life of the activity but will
activity ceases but will be
be mitigated thereafter.
permanent.
3
Extent or 1 2
The impact will affect an area
spatial scale The impact will be site specific. The impact will affect the local area.
larger than just the local area.
1 2
3
Probability It is unlikely that the impact There is a probability for the impact to

The impact will occur.
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Significance

None or low
If the sum of the above ranking

is equal or more than 5 and 7,

Medium

If the sum of the above ranking is equal

High

If the sum of the above ranking

Intensity and

or more than 8 to 11. is 12 or more.
and no ranking equals 3.
TABLE 10: POST MITIGATION IMPACT ASSESSMENT
2 3

1
Natural processes or functions are
not affected and will adequately

return to its natural state. The

Natural processes or functions
are affected, and natural
processes or functions will

continue in a modified manner.

Natural processes or
functions are to the extent
where it temporarily or

permanently ceases. The

magnitude impact will be completely reversed The impact will be reversed to impact cannot be reversed
with correct management, and can some degree with correct even with correct
be completely avoided, managed, management, and can be management, and cannot be
or mitigated. somewhat avoided, managed, or avoided, managed, or
mitigated mitigated
1 2 3
Resource

replaceability

Loss of resource can be completely

Loss of resource can somewhat

Resources will be completely

replaced. be replaced. lost.
3
2
The impact will not cease
1 The impact will last for the entire
Duration after the operational life of
The impact will be short-lived. operational life of the activity but
the activity ceases but will be
will be mitigated thereafter.
permanent.
2 3
Extent or 1
The impact will affect the local The impact will affect an area
spatial scale The impact will be site specific.
area. larger than just the local area.
1
2 3
Probability It is unlikely that the impact will
It is likely for the impact to occur. The impact will occur.
occur.
None or low
Medium High
If the sum of the above ranking is
Significance If the sum of the above ranking is If the sum of the above

equal or more than 5 and 7, and no

ranking equals 3.

equal or more than 8 to 11.

ranking is 12 or more.

4.3. GN 509 (Department Of Water Affairs And Sanitation, 2016)

GN 509 (Department of Water Affairs and Sanitation, 2016) is an excel based program using various

risk assessments keys to calculate the overall risk assessment of any proposed activities. It must be

noted that the excel spreadsheet provided by DWS is not used as the auto-calculation functions,

highlighter and other esthetical aspects cannot be edited. This makes for the operational use of the
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document very difficult. Instead, the author has devised his own excel spreadsheet allowing for more

accurate assessment of the risk assessment.

To assess the risk assessment of the project, the first basic aspects assessed is the Phases, Activity, and
Impact. These are alphabetical impact descriptions of the impact ratings rosters. They describe the
calculations of the impact ratings. Various ratings keys are used to determine the risk assessment. This

includes Severity, Consequence and Likelihood to calculate the significance.
4.3.1.Severity

Calculations of the severity of the impact using ratings from 1-5 for Flow Regime, Physico & Chemical

(Water Quality), Habitat (Geomorphic and Vegetation) and Biota. The ratings scale is given in TABLE 11

TABLE 11: SEVERITY

Insignificant/ non- harmful

Small/ potentially harmful

Significant/ slightly harmful

Great/ Harmful

vl b W| N| =

Disastrous/ Extremely harmful

4.3.2.Consequence
Calculation of consequence is done by assessing Spatial scale and duration, using the following tables

(TABLE 12 and TABLE 13):

TABLE 12: SPATIAL SCALE

Area specific (at impact site) 1
Whole site (entire surface right) 2
Regional. Neighbouring areas (Downstream within quaternary catchment) 3
National (impact beyond secondary catchment or province) 4
Global (beyond SA boundary) 5
TABLE 13: DURATION
One day to one month (PES, EIS not impacted) 1
One month to one year (PES, EIS impacted but no change in status) 2

2 Seam Mine 33 of 124 pages



One year to 10 years (PES, EIS impacted to lower status, but can improve over this time | 3

with mitigation)

Life of the activity (PES, EIS permanently lowered) 4

More than life of the organisation/ facility (PES, EISa E or F) 5

4.3.3.Likelihood
To calculate likelihood, the Frequency of activity (TABLE 14) is added to the Frequency of impact (TABLE

15), Legal Issues (TABLE 16) and Detection (TABLE 17).

TABLE 14: FREQUENCY OF THE ACTIVITY

Annually or less 1
6 months 2
Monthly 3
Weekly 4
Daily 5
TABLE 15: FREQUENCY OF THE INCIDENT/ IMPACT
Almost never/ almost impossible >20% 1
Very seldom/ highly unlikely >40% 2
Infrequent/ unlikely/ seldom >60% 3
Often/ regularly/ likely/ possible >80% 4
Daily/ highly likely/ definitely/ >100% 5
TABLE 16: LEGAL ISSUES
No legislation 1
Fully covered by legislation (wetland are legally governed) 5
TABLE 17: DETECTION
Immediate 1
Without much effort 2
Need some effort 3
Remote and difficult to observe 4
Covered 5

2 Seam Mine 34 of 124 pages



4.3.4.Calculations of the risk assessment

See TABLE 18 for the calculation of the significance or risk assessment calculations. Using the ratings

class in TABLE 19 the risk profiling can be compiled.

TABLE 18: CALCULATIONS
Consequence= Severity + spatial scale + duration

Likelihood= Frequency of activity + Frequency of incident + legal issues + Detection

Significance/ risk= Consequence x Likelihood

TABLE 19: RATINGS CLASS

Acceptable as is or requirement of mitigation. Impact on watercourse and
1-55 Low risk
resource quality small and easily mitigated
Moderate | Risk and impact on watercourse are notably and require mitigation measures on a
56-169
risk higher level, which cost more and require specialist input. License required.

4.3.5.Confidence

Indicate confidence level of scores provided in the last column as a percentage from 0-100%.
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5. Results

Historically the site was undermined for the old Transvaal-Natal Coal Mine. Various other incarnations
of mining have through the years taken place on the site. The current owner of the property is mining
via open cast mining the board and pillars of the old underground mining operations. This report is
written to assess the impact of diverting the Olifants River to allow for the opencast mining of
remaining sections under the river (Figure 11) as well as other proposed activities including new

processing plant, tailings facility, contractor yard and the two pollution control dams (Figure 12).

2022 Mining areas - Legend
) # Additional mining area

@ River Diversion

/
Google Eart

i

h

FIGURE 11: PROPOSED MINING AREA AND RIVER DIVERSION
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Proposed layout of activities Legsnd
# Contractors Yard
&+ MR Boundary
PCD
Processing Plant Area
Processing Plant Area
ROM Stockpile
Tailings and Re-processing area
@ TSF

FIGURE 12: PROPOSED LAYOUT OF ADDITIONAL ACTIVITIES

Various aquatic ecosystems have been identified within the study site (Figure 13).

Legend

7 500mESA

Artificial impoundment

Channelled valley bottom wetland
MR Boundary

Riparian

Seepage wetland

Unchannelld valley bottom wetland
Water diversion

BARRLA R

FIGURE 13: AQUATIC ECOSYSTEM DELINEATION

During the site visit of July 2022, mining had commenced along the Olifants River (this activity holds
authorisation). A large cut off trench was installed along the Olifants River to ensure overtopping of

the banks of the river system cannot occur into the mining works area (Figure 14 and Figure 15).
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=== Proposed mining area

Diversion location

Olifants River

Berm

Mining operations

Wetland Diversion channel

FIGURE 14: 2022 RIVER DIVERSION SITE LAYOUT

FIGURE 15: OLIFANTS RIVER- NOTE EMBANKMENT ON THE LEFT OF THE IMAGE

Historically mining operations to the north of the site holds reference. The “Mistake Lake” is linked to
the Olifants River via an inlet and outlet (Figure 16 and Figure 17). This old mining section has been

stabilised and rehabilitated after mining operations.
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Mistake lake layout Legend

{OU“ et f Additional mining area
< Inlet
" Mistake Lake
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FIGURE 16: BASIC LAYOUT OF MISTAKE LAKE

FIGURE 17: INLET OF THE MISTAKE LAKE
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5.1. Water Quality assessment results
The samples were taken in July 2022 at three main points (Figure 18). The samples collected were
analysed at a South African National Standards (SANS) approved laboratory (Aquatico Laboratories cc).
The Department of Water Affair’s Target for Water Quality Range (TWQR) (Department of Water
Affairs, 1996) for aquatic ecosystems was used as reference. The results are given in Table 20 below.

Included in the table is the maximum as set by the TWQR (aquatic ecosystems).

Legend

Water sample locations
# Additional mining area

® Bo

: O inlet
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@ River Diversion
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FIGURE 18: WATER QUALITY SAMPLE SITE LOCATION

Most of the aspects are within limits. The middle sample site shows a tendency to have elevated
results. This can be attributed to the sampling locality in relation to the mining operations or possible
unknown aspect at the sample site. The chloride, calcium and potassium results show elevated results-
this can possibly be attributed to the regional geology. Increasing elevation in the sulphates is
concerning and can indicate possible leaching of impacts from the mining operations. the dissolved

salts are also high albeit within range for aquatic ecosystems.
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TABLE 20:

IN SITU WATER QUALITY TEST RESULTS

Upper limit and ranges
Aguatic ecosystems
Sample locations
Determinants Units TWQR Aguatic CEV AEV
ecosystems
(Ideal) (Chronic effect| (Acute effect onder el .
value) value)
Conductivity at 25 °C mS/m 70 150 370 43,2 65,3 65,8
Dissolved solids mg/I 450 1 000 2 400 264 401 419
pH value at 25 °C pH units 6,0-9,0 5,0-9,5 4,0-10,0 8,43 7,95 7,88
Suspended solids (Total) mg/I <100 >100 39 50 15
Alkalinity caco3/I Slightly hard 100 to 150 104 158 150
Calcium as Ca mg/! NA 29,8 45,9 48,3
Chloride as Cl mg/I 0,2 0,35 5 _
Fluoride as F mg/I 0.75 1.5 2.54 -0,263 0,263 -0,263
Magnesium as Mg mg/I NA 19,8 31,4 33,3
Nitrate and nitrite as N mg/! NA 0213 -0,194 0,197
Potassium as K mg/! NA 7,05 7,78 7,83
Sulphate as SO4 mg/I NA 91 136 155
Aluminium as Al with pH > 6,5 ma/I 0,01 0,02 0,15 -0,002 0,026 -0,002
Iron as Fe pg/l NA -0,004 -0,004 -0,004
Manganese as Mn mg/I 0.18 0.37 1.3 -0,001 -0,001 -0,001
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5.1.1.0lifants River system of the study site
The Olifants River is deep (>1.5 meters) with steep banks and a narrow marginal zone on site. The
active channel in the system is wide, with Salix mucronata in places on the edge of the banks (Figure

20).

Legend

) soomESA |
’ Riparian

' 4 Study site

Google earth

FIGURE 19: THE OLIFANTS RIVER RIPARIAN AREA OF THE LARGER STUDY SITE

FIGURE 20: A TYPICAL IMAGE OF THE OLIFANTS RIVER ON SITE
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5.1.1.1.

Aquatic ecosystem classification (Ollis et al 2013)

The classification of the aquatic system was done using the dichotomous key in Ollis et al. (2013)

(Table 21) with the services provided by the aquatic ecosystems found on site in Table 5.

TABLE 21: SUMMARY OF THE APPLICATION OF LEVELS 1 TO 5 OF THE AQUATIC ECOSYSTEM CLASSIFICATION IN
ACCORDANCE WITH THE DICHOTOMOUS KEY FROM OLLIS ET AL. 2013

Level 4:
Level 3 Level 5
HGM Unit
Key 1 Key 3a Key 3b
Key 2
Landscape Unit River Flow types Hydroperiod
Watercourse
g . s | §
> Re] o =
1] 2 E o2 (%] (i} 2 © g 2 .“:’ g 8
) ™ & = < n in n 2 in g— s S
© ] I ] © © ] o O T o E =
> > > = =
g g g (& |& | 3 g 3 5 g % - B
o] = =2 s °
3 g & 3
Valley
Permanently
Riparian area | floor (no N/A River Perennial | Seasonal Permanent Limnetic
saturated
5)
5.1.1.2. PES of the systems

Using the method described above, the following calculations were completed to determine the

Present Ecological Score (PES) of the aquatic ecosystem found on site. See Table 22 for the PES

calculation.
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TABLE 22: THE WETLAND IHI PES RESULT OF THE WETLAND SYSTEM

OVERALL PRESENT ECOLOGICAL STATE (PES) SCORE

|Ranking Weighting |Score Confidence | PES Category
DRIVING PROCESSES: 100 1,9] Rating
Hydrology 1 80 2,4 4,0 D
Geomorphology 2 100 1,6 4,0 C
Water Quality 3 30 2,1 4,2 D
WETLAND LANDUSE ACTIVITIES: 100 1,5 4,0
Vegetation Alteration Score | 1 100 1,5 4,0 C

OVERALL SCORE:

Weighting needs to consider the sensitivity of the type of wetland
e.g.: nutrient poor wetlands are sensitive to nutrient loading (Water Quality rated higher)

1,7 Confidence
PES % 65,6 Rating
PES Category: C 2,0

The PES score of the system indicated the system to be Moderately modified “A moderate change

in ecosystem processes and loss of natural habitats has taken place but the natural habitat remains

predominantly intact”.

5.1.1.3.

Ecological Importance and Sensitivity

EIS was calculated in Table 23. The REMC was calculated to be in High condition “Aquatic ecosystems

that are ecologically important and sensitive. The biodiversity of these floodplains may be sensitive

to flow and habitat modifications. They play a role in moderating the quantity and quality of water

of major rivers”.

TABLE 23: THE EIS SCORE OF THE SEEPAGE WETLANDS AND REMC CLASSIFICATION (O INDICATES NO
IMPORTANCE AND 4 INDICATES VERY HIGH IMPORTANCE)

Determinant
Score Confidence Discussion
PRIMARY DETERMINANTS
Possibility of Marsh Sylph (Metisella meninx) in
Rare & Endangered Species 3 3 the system. Other endangered species of fauna
are also possible in the system.
The system has varied habitat in the main
Populations of Unique Species 3 4 channel as well as in the marginal zones of the
system for unique species.
Species/taxon Richness 2 3 Diverse
Diversity of Habitat Types or Features | 3 2 Diverse fauna and flora
Migration route/breeding and feeding 3 5 Highly important water sources and movement
site for wetland species corridor
Sensitivity to Changes in the Natural
Hydrological Regime 1 3 The system is a high-volume low velocity river
e . system, of second stream order. The system can
S tivity to Wat lity Ch 1 3 .
censitivity To Water Qua.l y -anges buffer many of the impacts, but overall
Flood Storage, Energy Dissipation & 3 2 accumulation will show in the system over time.
Particulate/Element Removal
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MODIFYING DETERMINANTS

Although not formally protected, the risk of

Protected Status 3 3 flooding is high in the system and thus the
system is protected.

. . The system is ecologically intact although many
Ecol I 2
cological Integrity 3 impacts have occurred on the system.

TOTAL 24

MEAN (Total / 10) 2.4

Recommended Ecological High

Management class (REMC) 6

5.1.2.Artificial impoundments
Many artificial impoundments were observed on site (Figure 21). Many of these are associated with
old mining and farming activities. The impoundments to the west of the site are of low concern. The
eastern impoundment is difficult to assess, as this was a channelled valley bottom system. Mining
activities has completely transformed the system and the functions and composition of the old valley
bottom wetland have been lost. A diversion channel moves water entering the system from the south
(an unchannelled valley bottom system) around the impacted area. The impoundment area is also
very high in salts - as associated with mining activities and acid mine drainage (AMD). The main
ecological function of this system is the attenuation of water and the provision of open standing

water habitat (for especially the Marsh sylph butterfly).

Legend

7 500m ESA

& Atificial impoundment
& stuysite

&+ Water diversion

A
N

1 km

FIGURE 21: THE LOCATION OF THE ARTIFICIAL IMPOUNDMENTS — NOTE THE DIVERSION CHANNEL TO THE EAST.
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5.1.2.1. Aquatic ecosystem classification (Ollis et al 2013)

The classification of the Ollis et al does not make provision for artificial systems (Ollis et al 2013).

5.1.2.2. Ecological Importance and Sensitivity
The EIS calculation for the artificial impoundments on site could not be done due to the artificial

nature of these systems.

5.1.3.Channelled valley bottom wetland
A single channelled valley bottom wetland was observed on site (Figure 22). The system feeds
directly into the Olifants River and is fed from an unchannelled valley bottom wetland (see section
5.1.11 below). The system is relatively flat, and it was observed that the Olifants River pushes back
into the system to create a floodplain area. The system is impacted by grazing. The unchannelled

valley bottom wetland feeding into the system is impacted by impoundments. This directly influences

the hydrology of the channelled valley bottom wetland.

- ; -
Channelled valley o ‘ : Legend |
bottom wetland o\ B @ s00mESA ‘

= - 4 A @ Channelled valley bottom wetland

‘.! - ’ Study site

FIGURE 22: THE LOCATION OF THE CHANNELLED VALLEY BOTTOM WETLAND ON SITE

5.1.4. Aquatic ecosystem classification (Ollis et al 2013)
The classification of the system was done using the dichotomous key in Ollis et al. (2013) (Table 24)

with the services provided by the aquatic ecosystems found on site in Table 5.
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TABLE 24: SUMMARY OF THE APPLICATION OF LEVELS 1 TO 5 OF THE AQUATIC ECOSYSTEM CLASSIFICATION IN
ACCORDANCE WITH THE DICHOTOMOUS KEY FROM OLLIS ET AL. 2013

Level 4:
Level 3 Level 5
HGM Unit
Key 3a
Key 1 Key 3b
Key 2 River Flow,
Landscape Unit Hydroperiod
types
=
.2
=
3
(]
o o] - =
= o 2 2 2
c o fo) E
g % -g ‘a. g. = 9 7))
=] T o 2 o S ©
S © -] ) 2 5 o O © |2 L a 2 n 3
bed o o < < N < [ n wn wn © LN E =
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= 3 3 ] 3 = S 2 |38 3 = 3 8 S <
Channelled Channelled
Valley floor (no Intermittently [Seasonal
ivalley bottom valley Limnetic
5) inundated saturated
wetland bottom

5.1.5.PES of the systems

Using the method described above, the following calculations were completed to determine the

Present Ecological Score (PES) of the aquatic ecosystem found on site. See Table 25 for the PES

calculation.

TABLE 25: THE WETLAND IHI PES RESULT OF THE WETLAND SYSTEM

OVERALL PRESENT ECOLOGICAL STATE (PES) SCORE

OVERALL SCORE:

Weighting needs to consider the sensitivity of the type of wetland
e.g.: nutrient poor wetlands are sensitive to nutrient loading (Water Quality rated higher)

2,3 Confidence
PES % 54,6 Rating
PES Category: D 2,0

|Ranking Weighting |Score Confidence | PES Category
DRIVING PROCESSES: 100 2,2] Rating
Hydrology 1 80 3,1 3,8 D/E
Geomorphology 2 100 1,6 4,0 C
Water Quality 3 30 1,9 4,4 C
WETLAND LANDUSE ACTIVITIES: 100 2,4 4,0
Vegetation Alteration Score | 1 100 2,4 4,0 D
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The PES score of the system indicated the system to be largely modified “A large change in
ecosystem processes and loss of natural habitat and biota and has occurred”. The PES score is
primarily driven by the large artificial impoundment found on site. The hydrology of the system is
highly impacted by the impoundment. Of concern is the release of water from the dam back into the
wetland, with channelization forming below the dam wall. The geomorphology is also impacted by

the impoundment.

5.1.6.Ecological Importance and Sensitivity
EIS was calculated in Table 26. The REMC was calculated to be in Moderate condition “Aquatic
ecosystems that are ecologically important and sensitive on a provincial or local scale. The
biodiversity of these floodplains is not usually sensitive to flow and habitat modifications. They play

a small role in moderating the quantity and quality of water of major rivers”.

TABLE 26: THE EIS SCORE OF THE SEEPAGE WETLANDS AND REMC CLASSIFICATION (O INDICATES NO
IMPORTANCE AND 4 INDICATES VERY HIGH IMPORTANCE)

Determinant

Score Confidence Discussion
PRIMARY DETERMINANTS
Rare & Endangered Species 2 3 Possible but highly unlikely due to the lack of
Populations of Unique Species 1 4 cover in the system. If water is present in the
Species/taxon Richness 2 3 channel of the wetland, the EIS score will improve.

The vegetation in the system was also very short

during the site visit, reducing functional habitat.

Diversity of Habitat Types or Features 2 2
There is however a possibility of the Marsh Sylph
(Metisella meninx) butterfly in the system.
Migration route/breeding and feeding The wetland provides a corridor for movement
2 2
site for wetland species from the wetlands to the Olifants River.
Sensitivity to Changes in the Natural
2 3
Hydrological Regime
Highly important as the wetland is a buffer
Sensitivity to Water Quality Changes 2 3
between the wetland and the Olifants River.
Flood Storage, Energy Dissipation &
3 2
Particulate/Element Removal
MODIFYING DETERMINANTS
Protected Status 1 3 Not protected and highly affected and utilised.
Remains intact although the wetland is highly
Ecological Integrity 2 3
impacted and degraded
TOTAL 19
MEAN (Total / 10) 1.9
Recommended Ecological Management
Moderate

class (REMC)
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5.1.7.Seepage wetlands
The seepage wetlands of the study site are located adjacent to and feeding directly into the Olifants
River (Figure 23). The system to the south seems to have been created by the old mine tailings, but

details on the 1954 image shows some indications of the system being present pre mining activities
(Figure 23).

Legend

) 500m ESA

’ Seepage wetland
# Studysite

FIGURE 23: THE SEEPAGE WETLANDS OF THE STUDY SITE

5.1.8.Aquatic ecosystem classification (Ollis et al 2013)
The classification of the system was done using the dichotomous key in Ollis et al. (2013) (Table 28)

with the services provided by the aquatic ecosystems found on site in Table 5.

5.1.9.PES of the systems

Using the method described above, the following calculations were completed to determine the

Present Ecological Score (PES) of the aquatic ecosystem found on site. See Table 27 for the PES

calculation.
TABLE 27: THE WETHEALTH PES RESULT OF THE WETLAND SYSTEM
Northern Seepage wetland Southern seepage wetland
Impacted by cultivation in the Highly impacted by the mine
Geomorphology | C E
catchment of the system. tailings on top of the wetland
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Natural, somewhat reduced
Hydrology B function by the cultivation of the | E
system
More natural, with varying Degraded and reduced to
species of hydrophytes. homogenous stands of
Vegetation B C
Imperata cylindrica and Typha
capensis.
B E
Largely natural with few modifications. A | The change in ecosystem processes and
PES slight change in ecosystem processes is loss of natural habitat and biota is great
discernible and a small loss of natural but some remaining natural habitat
habitats and biota may have taken place. features are still recognizable

5.1.10. Ecological Importance and Sensitivity

A combined EIS was calculated in Table 29. The REMC was calculated to be in Moderate condition

“Aquatic ecosystems that are ecologically important and sensitive on a provincial or local scale. The

biodiversity of these floodplains is not usually sensitive to flow and habitat modifications. They play

a small role in moderating the quantity and quality of water of major rivers”.

TABLE 28: SUMMARY OF THE APPLICATION OF LEVELS 1 TO 5 OF THE AQUATIC ECOSYSTEM CLASSIFICATION IN
ACCORDANCE WITH THE DICHOTOMOUS KEY FROM OLLIS ET AL. 2013

Level 4:
Level 3 Level 5
HGM Unit
Key 3a
Key 1 Key 3b
Key 2 River Flow|
Landscape Unit Hydroperiod
types
\Watercourse
c
Re]
©
() ©
o - c
= = ] 2 .-8 E
o o fe
g g 3 o g o %)
z 2 g S 5 8
© ) © 2 g o O © ) = a L n 3
o = = S A L E
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s |3 |8 | & 2 s 2 |3 |3| 8 2 s £ (8 5
- - - - o - o - - - I= - (%] - ©
Without
Hilltop Never/ RarelylPermanently
Seepage wetland Saddle [Seep [channeled Limnetic
(No 1) inundated saturated
outflow
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TABLE 29: THE EIS SCORE OF THE SEEPAGE WETLANDS AND REMC CLASSIFICATION

Determinant

Score Confidence Discussion

PRIMARY DETERMINANTS
Rare & Endangered Species 2 3 Possibility of Marsh Sylph (Metisella meninx)
Populations of Unique Species 2 4 butterfly in the system.
Species/taxon Richness 1 3 Low, limited to flora
Diversity of Habitat Types or Features 1 2 Limited due to low variation of habitat

Low due to type of system and limited links to
Migration route/breeding and feeding site other aquatic systems outside that of the
for wetland species 1 2 Olifants River system
Sensitivity to Changes in the Natural
Hydrological Regime 3 3
Sensitivity to Water Quality Changes 2 3 See Table 2 above
Flood Storage, Energy Dissipation &
Particulate/Element Removal 1 2
MODIFYING DETERMINANTS
Protected Status 0 3 Not protected and highly impacted

Somewhat still functional but ecology is
Ecological Integrity 2 3 fragmented
TOTAL 15
MEAN (Total / 10) 1.5
Recommended Ecological Management

Moderate

class (REMC)

5.1.11. Unchannelled valley bottom wetland

Various areas of unchannelled valley bottom wetlands were observed on site (Figure 24). All these

feed into the Olifants River, either directly or through another aquatic ecosystem. Most of the system

is degraded due to historical mining and cultivation in the catchment of the system. Almost all the

systems are impounded (Figure 25).
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FIGURE 25: IMPOUNDMENTS OF THE UNCHANNELLED VALLEY BOTTOM WETLANDS

5.1.11.1.  Aquatic ecosystem classification (Ollis et al 2013)

The classification of the system was done using the dichotomous key in Ollis et al. (2013) (Table 30)

with the services provided by the aquatic ecosystems found on site in Table 5.
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5.1.11.2.

PES of the systems

Using the method described above, the following calculations were completed to determine the

Present Ecological Score (PES) of the aquatic ecosystems found on site. See Table 31 for the PES

calculation.

TABLE 30: SUMMARY OF THE APPLICATION OF LEVELS 1 TO 5 OF THE AQUATIC ECOSYSTEM CLASSIFICATION IN
ACCORDANCE WITH THE DICHOTOMOUS KEY FROM OLLIS ET AL. 2013

Level 4:
Level 3 Level 5
HGM Unit
Key 3a
Key 1 Key 3b
Key 2 River  Flow|
Landscape Unit Hydroperiod
types
\Watercourse
c
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TABLE 31: THE WETHEALTH PES RESULT OF THE WETLAND SYSTEM

GEOMORPHOLOGY

HYDROLOGY

VEGETATION

PES

C

A

Impacted by road crossing and mining in

the upper reaches of the system

Mostly intact with only a road crossing

of the system impacting the hydrology

Diverse and natural

B
Largely natural with few modifications. A slight change in
ecosystem processes is discernible and a small loss of

natural habitats and biota may have taken place.

C

Affected by cultivation in the catchment
as well as mining. The system is also
impounded. Various branches of wetland
feeds into the system, creating an ever-

larger wetland

Impounded with signs of abstraction

Affected by grazing and grass
cutting. Vegetation was short

during the site visit.

C
Moderately modified. A moderate change in ecosystem
processes and loss of natural habitats has taken place but

the natural habitat remains predominantly intact

D E B D
Largely modified. A large change in ecosystem processes
The system ends abruptly in the current mining activity on site. Low diversity, cut/grazed short
and loss of natural habitat and biota and has occurred.
D D A C

Impacted by the road crossing of the system as well as various small impoundments

Diverse vegetation with good

coverage

Moderately modified. A moderate change in ecosystem
processes and loss of natural habitats has taken place but

the natural habitat remains predominantly intact

C

Some impoundments and road crossings

reduce the geomorphology of the system

Road crossings and impoundments in
small scale reduces the hydrological

connectivity of the system

Affected by grazing and grass

harvesting. Low diversity

C
Moderately modified. A moderate change in ecosystem
processes and loss of natural habitats has taken place but

the natural habitat remains predominantly intact
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5.1.12. Ecological Importance and Sensitivity

The EIS results for the unchannelled valley bottom wetlands are given in Table 32. The calculations

were not included in the report to save printing volumes. The possibility of Marsh Sylph (Metisella

meninx) in the system increases the rare and endangered species probability in all these systems.

TABLE 32: SUMMARY OF THE EIS AND REMC FOR THE UNCHANNELLED VALLEY BOTTOM WETLANDS

EIS Score | REMC
Aguatic ecosystems that are ecologically important and
A 2.3 High sensitive. The biodiversity of these floodplains may be sensitive
to flow and habitat modifications. They play a role in
B 2.1 High moderating the quantity and quality of water of major rivers.
Aguatic ecosystems that are ecologically important and
¢ 12 Moderate | sensitive on a provincial or local scale. The biodiversity of these
floodplains is not usually sensitive to flow and habitat
D 15 Moderate modifications. They play a small role in moderating the quantity
and quality of water of major rivers.
Aquatic ecosystems that are ecologically important and
sensitive. The biodiversity of these floodplains may be sensitive
E 2.4 High
to flow and habitat modifications. They play a role in
moderating the quantity and quality of water of major rivers.
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5.2. River diversion assessment
5.2.1.Bathometric analysis results
Using the Deeper Pro, analysis was completed in a 2.5hp inflatable boat. Speed was regulated to 4-
5 km/h to ensure consistency. The sample runs were completed twice to ensure accuracy. The
average depth of the river at the diversion section was 2.9 meters. This is deep and indicates the
water flow to be slow and deep as in line with SASS 5 (Dickens and Graham, 2002) descriptions. A
larger section of the river was assessed to increase hydrological driver awareness for the system

(Figure 26).

The diversion area is shown in Figure 27. Near the bend in the system a section of the water is as
deep as 8 meters. This was verified using a Secchi disk depth gauge (Chapman, 1996) (Figure 28)
(Department of Water and Sanitation, 2016). The proposed inlet section of the diversion is given in
Figure 29. This section is very uniform without any major depth variations. This is possibly due to the
water hydrology not being turbulent, due to bends in the systems or other water sources (wetlands

etc) entering the section here.

It is important to note that bathometric deviations form habitat for ichthyofauna. The Deeper sonar
is commercially sold as a fish finder, and the application thereof as a bathometric analysis device is
secondary. During the assessment, it was noted that after depth deviations, large fish was observed
by the sonar. This shows increased habitat suitability by the deviations in the system for fish. It is
important to note that two sections of weirs or artificial impoundments is located at -26.153888°
29.344718° and -26.156995° 29.341676°. This alters the hydrology habitat of the system by slowing

water flow, settling sediments, and increasing unnatural species composition of fauna and flora.
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FIGURE 27: BATHOMETRIC RESULTS FOR THE DIVERSION AREA
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FIGURE 29: BATHOMETRIC RESULTS FOR THE UPPER POINT OR INLET OF THE DIVERSION

5.2.2.Bank morphology
In 2018 the assessment of the banks of the Olifants River system was undertaken to assess the shape
and form of the banks of the area before the diversion. The morphology of the banks was assessed
at 15 points, located throughout the bend (Figure 30). In 2022, the southern samples points of
Launch1, 001, 002, 003and 007 has been altered by the berm. Historical data is retained in terms of

the value of historical data.

These points were chosen as they varied from the norm. This was specifically done to assess varying

habitat. Due to the difficulty of assessing varying slope and access issues, the vertical height (from
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water level to upper base) was calculated. The distance from the upper marginal end was measured
to the edge of the water. This was used to calculate the slope of the bank in degrees. See Figure 31

for a simplified sketch of the method applied and Table 33 for the results.

Bank morphology Legend

& Berm and Channel
& Sample points

&» River diversion berm
@ Study site Diversion

Launchi

FIGURE 30: BANK MORPHOLOGY SAMPLE SITES

End of upper marginal zone

Distance

Vertical height

Water level

FIGURE 31: SIMPLE SLOPE CALCULATION METHOD
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TABLE 33: THE BANK MORPHOLOGY RESULTS FOR THE SAMPLE SITES

Site no oppisite adjacent
Vertical bank height Distance | Slope length bank slope
(degrees)
Lunch Site 76 370 275 8
1 127 475 492 15
2 81 320 330 14
3 74 270 280 15
4 50 235 240 12
3 153 450 475 19
6 130 390 411 18
7 147 315 3438 25
8 195 370 418 28
9 204 295 359 35
10 163 301 342 28
11 149 200 249 37
12 155 301 339 27
13 95 320 334 17
14 105 390 404 15

Using the guide (Dallas, 2005) the assessment of the channels and banks was completed per site. See

Table 34 for the sample site’s channel feature descriptions.

TABLE 34: CHANNEL FEATURE DESCRIPTION PER SITE

Launch Flood bench (inundated by annual flood)
1

3 Terrace (infrequently inundated)

3

2 Flood bench (inundated by annual flood)
5

6 Terrace (infrequently inundated)

7

8

9

10 High terrace (rarely inundated)

11

12

13 Terrace (infrequently inundated)

14 Flood bench (inundated by annual flood)
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5.2.2.1. Channel size
The channel width was measured at the same sites as the bank morphology sites (Figure 30). The
sites were placed across from one another and thus on values for lunch site to 7 is given in Table 35.

An average active channel of 29 meters was calculated.

TABLE 35: ACTIVE CHANNEL WIDTH MEASURED IN METERS

Width of active Average Wl.dth
channel in meters of the active
channel

Lunch Site 23

1 22

2 21

3 26

4 28

> 46

6 39

! 26 29

8 46

) 39

10 26

11 25

12 26

13 22

14 23

5.2.3.Biotic reagents assessment
Biotic assessments were completed for the project based on the methods described above. As the
diversion will have a permanent impact, the main aim of the assessments was to provide baseline
information and provide measurable goals for monitoring. The results will also be used to infer

information of the rehabilitation of the diversion channel in terms of habitat creation.

5.2.3.1. SASS 5
Five sample sites for SASS 5 protocol were used for the project in 2018 and 2022. It clearly states in
the methodology of the SASS 5 method that SASS can realistically only be applied in a water column
of 1.5 meters or less (Dickens and Graham, 2002). This was emulated in Barbour et al., (1998). In the
case of the study site, the depth of the water exceeds this. Care must be taken when applying SASS
5 to deep systems, as the required habitats is not present. It was for this reason that a full SASS 5

assessment could not be completed for the study site.

2 Seam Mine 61 of 124 pages



The aim of the project is to infer results from the in-situ conditions and recommend future mitigation
and rehabilitation measures. The assessment of benthic aquatic macroinvertebrates reverted to
assessing habitat requirements based on presence. As benthic soil structure cannot be
predetermined, the assessments were based on aquatic flora presence, connected to aquatic
macroinvertebrate presence. This will allow the guidance of aquatic flora for rehabilitation

requirements.

Legend
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FIGURE 32: SASS 5 SAMPLE SITE LOCATION

A total of 21 taxa was observed in the five sample sites. These include: Hirundea, Atyidae,
Hydracarina, Baetiedae (>2 sp), Tricorythidae, Coegnagrionidae, Lestidae, Belostomatidae, Gerridae,
Naucoridae, Nepidae, Notonectidae, Pleidae, Vellidae, Hydropsychidae (spl), Hydroptilidae,
Dytisicidae, Ceratopogonidae, Chironomidae, Physidae, Unionidae, and notably Daphnia. Daphnia
occurs in deep water that is slow moving and is usually an indicator that SASS 5 protocol must be
attempted with care, due to habitat requirements outside the scope of the protocol. The results are

given in Table 36.
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TABLE 36: COMPARATIVE SASS 5 RESULTS FROM 2018 vs 2022

SASS Site 1 Site 2 Site 3 Site 4 Site 5
SCORE
2018 2022 2018 2022 2018 2022 2018 2022 2018 2022
Hirundea 3 1 A
Atyidae 8 B A B A A A A A A
Hydracarina 8 A A B A A A
Baetidae 1 sp 4 B B A A
Baetidae 2 sp 6 B B A B B
Baetiedae>2 sp 12 B
Tricorythidae 9 A A
Coegnagrionidae 4 A A A A A A A B
Lestidae 8 A A A A 1 1 A 1 A
Belostomatidae 3 1 A A A A 1
Gerridae 5 B A 1 1
Naucoridae 7 A 1 1 A 1 A A
Nepidae 3 1 1
Notonectidae 3 A A 1 B A B B B B
Pleidae 4 A 1 B A B
Vellidae 5 A A A A A A
Hydropsychidae spl 4 A A B A A B A A A A
Hydroptilidae 6 1
Dytisicidae 5 A B A A A
Ceratopogonidae 5 1 A 1 A A A A B A A
Chironomidae 2 B A B A 1 A 1 A 1 A
Physidae 3 A A
Unionidae 6 A 1
SASS score 94 67 96 40 75 67 66 56 74 48
Number of taxa 18 14 16 7 15 13 14 12 15 10
ASPT 5,2 4,8 6,0 5,7 5,0 5,2 4,7 47 49 48
Daphnia A B A A A

The average score per taxon (ASPT) of the samples sites was 5.2 in 2018 and in 2022 this was 5.0.
This indicates the sample sites to be very similar in composition, but a slight decrease has occurred
in the four years. This is suspected to be more seasonal driven than impact or degradation of water
habitat. Daphnia was encountered at three of the five sites, showing the water movement to be very
slow throughout the sites. See Figure 33 for a graph of the ASPT results of 2018 and 2022 over the

various sample sites.
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FIGURE 33: GRAPH OF THE 2018 vs 2022 ASPT RESULTS

5.2.3.2. Fish population assessment
Fish habitat abundance assessment was completed for the study site and is presented in Table 37.
Due to the depth of the water on site, standard methods (electrofishing) did not produce fish in the
water column. This immediately removes many of the Barbus species or Enteromius sp. (Skelton,
2016) as they prefer shallow/deep fast-moving water (Kleynhans and Mackenzie, 2007). Cast-netting
using a 5-meter diameter net from the inflatable boat also did not produce any fish. Sampling of the
banks for the aquatic macroinvertebrates did however produce some fish. These were limited to
Gambusia affinis and Tilapia sparrmanii. Clarias gariepinus was observed feeding in the marginal
vegetation. Cyprinus carpio is known to be actively caught in the system. All these species can move

and adapt to new habitat and impacts to these species by the diversion is expected to be minimal.

TABLE 37: FISH HABITAT ASSESSMENT RESULTS
(0- absent, 1- rare, 2- sparse, 3- common, 4 — abundant, 5- very abundant)

Slow deep Slow shallow Fast deep Fast shallow
Overhanging vegetation 2 2 0 0
Undercut banks and root wads 4 0 0
Substrate 3 2 0 0
Aquatic macrophytes Water column 3 2 0 0
Mean 3 2 0 0
5.2.3.3. Vegetation community composition

In 2018 during the assessment of the river bank morphology, vegetation species composition was

included to indicate varying habitat provided by the bank morphology (Figure 34). The 2022 sample
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was completed during the winter month and most of the vegetation aspects were either dormant or
difficult to identify. The 2018 results are presented below for reference in terms of the impact
assessment of the proposed diversion. Lauch01, 001, 002, 003 and 007 does not have the same

relevance as in 2018 and is included for rehabilitation reference.

To assess the vegetation community structure in the system, the identification of the species was
included in the bank morphology as described above (section 5.2.2 on page 58). To illustrate the
vegetation communities, simple side view drawings was created for the sample sites. Species
encountered in the marginal zones include: Cynodon dactylon, Cyperus articulatus, Eragrostis
curvula, Gomphostigma virgatum, Hyparrhenia hirta, Juncus articulatus, Juncus effesus, Leersia
hexandra, Panicum natalensis, Paspalum scrobiculatum, Phragmites australis, Phragmites capensis,
Persicaria lapathifolia, Pycreus polystachyos, Rorippa nudiuscula, Salix babylonica, Themeda

triandra, Typha capensis and Verbena bonariensis.

| Vegetation & Legend
communities
sample site
=

< Berm and Channel

¥ \Vegetation communities sample sites
s River diversion berm

@ Study site Diversion

Launchi

FIGURE 34: LOCATIONS FOR VEGETATION COMMUNITY SAMPLE SITES

See Figure 35 to Figure 49 for the species composition based on bank morphology.
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Paspalum scrobiculatum

Pycreus polystachyos
Juncus effusus
Cyperus articulatis
e

0.5m

FIGURE 35: LAUNCH SITE VEGETATION COMMUNITY COMPOSITION

Paspalum scrobiculatum

Pycreus polystachyos

Juncus effusus

Typha capensis

FIGURE 36: 001 VEGETATION COMMUNITY COMPOSITION

Pycreus polystachyos

=

Bare soil
Juncus articulatum
Gomphostigma virgatum
Persicaria lapathifolia
30cm

FIGURE 37: 002 VEGETATION COMMUNITY COMPOSITION
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Paspalum scrobiculatum
Verbena bonariensis

Pycreus polystachyos

Juncus Effusus

Phragmites australis
1 meter Cyperus articulatis

FIGURE 38: 003 VEGETATION COMMUNITY COMPOSITION

Bare Rock

FIGURE 39: 004 VEGETATION COMMUNITY COMPOSITION

Verbena bonariensis

Persicaria lapathifolia

Rock 5 meter

FIGURE 40: 005 VEGETATION COMMUNITY COMPOSITION
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Paspalum scrobiculatum

Eragrostis curvula

Themeda triandra

Juncus effusus

Gomphostigma virgatum
Persicaria lapathifolie
Paspalum scrobiculatum

Cyperus articulatis

5 meter

FIGURE 41: 006 VEGETATION COMMUNITY COMPOSITION

Cynodon dactylon

Paspalum distichum

Bare soil

FIGURE 42: 007 VEGETATION COMMUNITY COMPOSITION

Hyparrhenia hirta
Eragrostis curvula
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Q

FIGURE 43: 008 VEGETATION COMMUNITY COMPOSITION
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Leersia hexandra
Themeda triandra
Pycreus polystachus

Verbena bonariensis
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FIGURE 44: 009 VEGETATION COMMUNITY COMPOSITION

Themeda triandra
Panicum natalensis
Eragrostis curvula
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FIGURE 45: 010 VEGETATION COMMUNITY COMPOSITION
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Themeda triandra
Panicum natalensis

Leersia hexandra . .
Rorippa nudiuscula

Phragmites capensis

FIGURE 46: 011 VEGETATION COMMUNITY COMPOSITION

Eragrostis curvula

Leersia hexandra

Pycreus polystachys

Persicaria lapathifolia

Juncus articulatum

FIGURE 47: 012 VEGETATION COMMUNITY COMPOSITION
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Eragrostis curvula
Panicum natalensis

Gomphostigma virgatum

Pycreus polystachys

Juncus articulatum

Persicaria lapathifolia

30cm

FIGURE 48: 013 VEGETATION COMMUNITY COMPOSITION

Eragrostis curvula

Panicum natalensis
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Juncus articulatum

Im

FIGURE 49: 014 VEGETATION COMMUNITY COMPOSITION

5.2.3.4. SASS species per plant presence
To assess the habitat provision of the plant species, the assessment of the presence of specific
aquatic macroinvertebrates to plant species was completed. This includes population numbers to
provide more accurate habitat use information. This information is used to infer the vegetation type

with the best habitat for aquatic diversity. A combined pie graph of the vegetation type with the best
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habitat is given in Figure 50. This shows that Sedges has the largest species use (31%) and Phragmites
second (21%). In Figure 51 it shows the number of total individuals per plant types. Sedges and

Phragmites were very similar in this regard and made up almost 50% of the habitat provision.

Percentage species per plant type

® Phragmites m Persicaria = Thypha w=Sedges = Grasses = Salix

FIGURE 50: PIE GRAPH OF TOTAL TAXA PER PLANT TYPE

Percentage aquatic macroinvertabrates total per plant species

= Phragmites
= Persicaria
= Thypha

m Sedges

= Grasses

= Salix

Y
4

FIGURE 51: THE PERCENTAGE AQUATIC MACROINVERTEBRATE INDIVIDUALS PER PLANT TYPE.

5.2.3.5. Aquatic alien vegetation
Dense mats of the aquatic alien vegetation, parrots feather (Myriophyllum aquaticum), was observed
in the wetland sample site (Figure 52). This is of concern as these plants can reproduce using
vegetative methods and create an excellent seed bank in mud. Specific management is required in

this regard to prevent the spread of the species.
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FIGURE 52: PARROTS FEATHER (MIYRIOPHYLLUM AQUATICUM) IN THE WETLAND SAMPLE SITE
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6. Discussion, Impact assessment and general mitigation measures

The PES and EIS of the Olifants River systems found on site was calculated to PES= C and the EIS to
High. Various mining activities in the catchment and close to the system occurs on site and
throughout the river reach. The water quality assessment of the site did not show any real outliers-
initially aspects such as pH, TDS/EC was expected to be higher due to the risk of salt mine drainage
(SMD) and acid mine drainage (AMD) as collateral impact of coal mining on the river system. This
was however not of confirmed with the EC/TDS results elevated but not within acute range (Table

20).

The aquatic species composition using the SASS5 methodology remains stable with the mean ASPT
calculated to 5.0 for 2022 (Table 36). Due to the slow-deep nature of the river system on site the

average SASS scores of the species observed was lower.

The proposed activities on site include the diversion of the Olifants River to allow for the mining of
the remaining sections of underground pillars and posts. These sections extend under the Olifants
River. The risk of SMD and AMD in these sections are very high and leaching of contaminated water
from diffused sources into the river is of grave concern. Mining activities to the south of the proposed
river diversion shows signs of this AMD leachate at the interface of the second seam of coal (Figure

53).
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FIGURE 53: ORANGE SEEPAGE INDICATIVE OF AMD LEACHING INTO THE PIT

The proposed diversion of the river is approximately 400 meters long and will be cut into sandstone.
The area of diversion is in a floodplain area at the leeway section of the river (Figure 54 and Figure
55). The concern with this is that the mining activities will remove a large section of the flood
attenuation functionality of the river. Overtopping of the banks of the river into these sections is an

infrequent activity and is suspected to occur only during high flow events (1:50/ 1:100-year

floodings).
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FIGURE 54: PROPOSED DIVERSION AREA FROM THE NORTHWEST FACING SOUTHEAST

1415.10m 1435.00m 1456.01m

FIGURE 55: ELEVATION DATA FOR THE DIVERSION AREA (BLACK POLYGON)
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The risk of AMD and SMD decanting from the existing underground mining operations is high. As it
is suspected that the decant will be directly into the river the detection of the decant is near
impossible. The river diversion for the mining operations will alter the decant point. The expected

decanting points are given in Figure 56. See mitigation measures below ().

2-SEAMS MINE - ESTIMATED DECANT POINTS (FOR OC4&0C4A POST DIVERSION)
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FIGURE 56: GEOHYDROLOGICAL DECANT POINTS

Additionally, the proposed activities on site include the following:

New processing plant and run of mine stockpile,

Tailings facility,
Contractor yard,
===  Two pollution control dams.
To assess the activities in terms of Gn509 (NWA, act 36 of 1998) and impact assessment general

aspects of expected impacts was used to determine the risk and impact of these activities.

2 Seam Mine 77 of 124 pages



6.1. Impact assessment

6.1.1.River Diversion

In the case of the study site, the largest risk profile will be during the mining activities and is mitigated

through the diversion of the river. Once completed and rehabilitation is in place the stability in the

systems is expected. See the calculations of the impact in Table 38. The calculations determine the

impact score before mitigation to High and Medium with mitigation measures.

TABLE 38: THE IMPACT SIGNIFICANCE BEFORE MITIGATION RATING SCALE- RIVER DIVERSION

Prior to mitigation Description of mitigation After mitigation
measure Intensity and Resource Extent or
Aspect Significance v o Duration . Probability Significance
magnitude replaceability spatial

Flood attenuation 14 High 2 2 1 1 1 7 Low

Streamflow regulation 14 High 2 2 2 1 1 8 LOW

Sediment trapping 14 Medium 2 2 1 1 2 8 Low

Phosphat
.OSF a. © 15 High 2 2 1 1 1 7 Low
assimilation
Nitrate assimilation 15 High 2 2 1 1 2 8 Low
Toxicant assimilation 14 High 2 2 2 1 2 9 Low
Diversion of the river
e Ganial 14 Low with implementation of 1 2 1 1 2 7 Low
rehabilitation

Carbon storage 14 Medium recommendations 2 1 2 1 1 7 Low

Habitat 14 Low 2 2 2 1 2 9 Low

Hydrology 13 Medium 1 1 2 1 1 6 Low

Eutrophication 14 High 1 1 1 1 2 6 Low

Water quality 15 High 2 2 2 1 1 8 Low

Geomorphology 15 High 1 1 1 1 2 6 Low
Average 14 HIGH 2 2 1 1 2 7 MEDIUM

6.1.2.New processing plant

See the calculations of the impact in Table 39. The calculations determine the impact score before

mitigation to Low and LOW with mitigation measures. This is due to the short duration of the activity

proposed as well as the location of the plant in terms of aquatic ecosystems (Figure 57). The locality

is also in an area already impacted by mining activities. It is of paramount importance that the storm

water from these areas is all collated into a storm water management area leading to a pollution

control dam (PCD).
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FIGURE 57: THE PROCESSING PLANT AND ROM STOCKPILE IN RELATION TO AQUATIC ECOSYSTEMS

TABLE 39: THE IMPACT SIGNIFICANCE BEFORE MITIGATION RATING SCALE- NEW PROCESSING PLANT AND ROM

Prior to mitigation After mitigation
A IDIESEHRHEm O (IR MEEsIie Intensity and Resource . Extent or - A
Aspect Significance . o Duration N Probability Significance
magnitude replaceability spatial
Flood attenuation 6 Low 1 1 1 1 1 5 Low
Attenuation of storm water into PCD

Streamflow regulation 7 Low 1 1 1 1 1 5 Low

Sediment trapping 6 Low Inclusion of sediment trap before the PCD 1 1 1 1 1 5 Low

FIEEhe 6 Low 1 1 1 1 1 5 Llow
assimilation

Nitrate assimilation 7 Low Inclusion of phytoremediation aspects in the PCD 1 1 1 1 1 5 Low
and storm water aspects

Toxicant assimilation 6 Low 1 1 1 1 1 5 Low

Attenuation of storm water. Prevent sheetflows
Erosion control 5 Low enuation of er. Prevent sheetflo 1 1 1 1 1 5 Low
from the activity

Carbon storage 5 Low 1 1 1 1 1 5 Low
Inclusion of phytoremediation aspects in the PCD
and storm water aspects

Habitat 5 Low 1 1 1 1 1 5 Low

el 5 Low Attenuation .of storm water. Prevent sheetflows 1 1 1 1 1 5 Low
from the activity,

Ensure all storm water and sheet flows are

directed to the PCD and the inclusion of

Water quality 7 Low . N 1 1 1 1 1 5 Low
phytoremediation measures in the storm water

system

Not expected to be impacted due to the location

Geomorphology s LW |ond type of activity

Average 6 Low 1 1 1 1 1 5 Low

6.1.3.Tailings facility
See the calculations of the impact in Table 40. It is important to note that the Tailings Storage Facility

is an existing structure with existing PCD system. This however did not decrease the impact

2 Seam Mine 79 of 124 pages



assessment of the activity due to the scope of works. Any reworking in terms of removal of tailings
for reworking will decrease the cumulative impact of the activity and decrease the duration of the

activity.

Tailings storage facility and L:W‘"
re-processing area in relation SOMES

s Artificial impoundment
to aquatic ecosystems Channelled valley bottom wetland

MR Boundary

Riparian

Seepage wetland

Tailings and Re-processing area
TSF

Unchannelld valley bottom wetland

o

2
[ 4
’
[ 4
@
L_j
@

FIGURE 58: TAILINGS STORAGE AND REPROCESSING FACILITIES LOCALITY IN RELATION TO AQUATIC ECOSYSTEMS

TABLE 40: THE IMPACT SIGNIFICANCE BEFORE MITIGATION RATING SCALE- TSF AND RE-PROCESSING

Prior to mitigation After mitigation
Description of mitigation measure

Intensity and Resource Extent or

Aspect Significance N i Duration q Probabilit Significance
L2 g magnitude replaceability spatial i g
Flood attenuation 10 Medium 2 2 3 2 2 11 Medium
Attenuation of storm water into PCD
Streamflow regulation 11 Medium 2 2 2 2 2 10 Medium
Sediment trapping 12 High Inclusion of sediment trap before the PCD 2 2 2 1 2 9 Medium
Ph_t:S;_:ha_te 1 Medium 2 2 2 1 2 9 Medium
assimilation
Inclusi f phyt diati cts in the PCD
Nitrate assimilation | 11 Medium ~ [c Ueton o! Prytoremediation aspects in the 2 2 2 1 2 9 Medium
and storm water aspects
Toxicant assimilation 1 Medium 2 2 2 1 2 9 Medium

Attenuation of storm water. Prevent sheetflows
Erosion control 12 High L 2 2 2 1 2 9 Medium
from the activity

Carbon storage 14 High 2 2 2 2 2 10 Medium
Inclusion of phytoremediation aspects in the PCD
and storm water aspects

Habitat 11 Medium 2 2 2 2 2 10 Medium

Att ti f st ter. P t sheetfls
Hydrology 12 High enuation .o. storm water. Prevent sheetflows 2 2 2 2 2 10 Medium
from the activity,

Ensure all storm water and sheet flows are
directed to the PCD and the inclusion of

i i 2 2 3 2 2 i
et el 1 High phytoremediation measures in the storm water u Medium
system
Ensure slopes of structures is 1:3. Avoid
Geomorphology 12 High ure slop! 2 2 3 2 2 1 Medium
concetrated flow releases
Average 12 Medium 2 2 2 2 2 10 M EDIUM
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6.1.4.Contractor yard
The contractor’s yard is near a channelled valley bottom wetland system (Figure 59). The yard must
be cleared, and containment berm installed. The water from the site must be directed to a PCD/
storm water system. A sustainable urban drainage system must be installed to mitigate most of the
expected impacts. See Table 41 for the impact assessment- the impact without mitigation was

calculated to Low (7) and Low (6) after the implementation of mitigation measures.

TABLE 41: CONTRACTORS YARD IMPACT ASSESSMENT

Prior to mitigation After mitigation
Description of mitigation measure
q A P g Intensity and Resource q Extent or A g
Aspect Significance B o Duration n Probability Significance
magnitude replaceabilit spatial
Flood attenuation 6 Low 1 1 1 1 2 6 Low
Attenuation of storm water into PCD
Streamflow regulation 7 Low 1 1 1 1 2 6 Low
Sediment trapping 7 Low Inclusion of sediment trap before the PCD 1 1 1 1 2 6 Low
Phosphate
ospha 6 Low 1 1 1 1 2 6 Low
assimilation
Inclusi f phyt iati ts in the PCD
Nitrate assimilation 6 Low nelusion of phytoremediation aspects in the 1 1 1 1 2 6 Low
and storm water aspects
Toxicant assimilation 7 Low 1 1 1 1 2 6 Low
Att ti f st it ith reducti
Erosion control 7 Low enuation o storm water, with reduction in 1 1 1 1 2 6 Low
sheetflow
Carbon storage 7 Low 1 1 1 2 2 7 Low
Inclusion of phytoremediation aspects in the PCD
and storm water aspects
Habitat 7 Low 1 1 1 2 2 7 Low
el 3 Medium Attenuation »of storm water. Prevent sheetflows 1 1 1 2 ) 7 Low
from the activity,
Ensure all storm water and sheet flows are
. h .
Water quality s Medium directed to the PC!J/ sto.rm water atlenuatvlon. 1 1 1 3 3 B Low
structure and the inclusion of phytoremediation
measures in the storm water system
Ensure slopes of structures is 1:3. Avoid
Geomorphology 8 Medium P 1 1 1 2 2 7 Low
concetrated flow releases
Average 7 Low 1 1 1 1 2 6 Low
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FIGURE 59: CONTRACTORS YARD IN RELATION TO AQUATIC ECOSYSTEMS

6.1.5.Pollution control dams (PCD)
PCD systems are of paramount importance for the management of polluted waters and preventing
“dirty” water from mixing with “clean” water. The northern PCD is already in place and is associated
with the TSF and tailings reprocessing works. See Table 42 for the impact assessment. Due to the

nature of the system the PCD itself is the primary mitigative measure for the impact.
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FIGURE 60: POLLUTION CONTROL DAMS IN RELATION TO THE AQUATIC ECOSYSTEMS

TABLE 42: PCD IMPACT ASSESSMENT

Prior to mitigation After mitigation
RN CESCHEHE G M EEIOR MEESTe Intensity and Resource . Extent or . P
Aspect Significance - o Duration N Probability Significance
magnitude replaceability spatial
Flood attenuation 6 Low 1 1 1 1 2 6 Low
Streamflow regulation 6 Low 1 1 1 1 2 6 Low
Sediment trapping 6 Low 1 1 1 1 2 6 Low
Phosphat
. 6 Low 1 1 1 1 2 6 Low
assimilation
Nitrate assimilation 6 Low 1 1 1 1 2 6 Low
Toxicant assimilation 6 Low 1 1 1 1 2 6 Low
Erosion control 6 Low 1 1 1 1 2 6 Low
Due to the nature of the PCD the system itself will
be the mitigation
Carbon storage 6 Low 1 1 1 1 2 6 Low
Habitat 6 Low 1 1 1 1 2 6 Low
Hydrology 6 Low 1 1 1 1 2 6 Low
Water quality 6 Low 1 1 1 1 2 6 Low
Geomorphology 6 Low 1 1 1 1 2 6 Low
Average 6 Low 1 1 1 1 2 6 Low

6.1. GN509 Risk assessment
See Table 43 for a list of the risk assessment aspects as well as calculation scores. For the sake of
comparability, the risk assessment aspects were kept the same. The diversion was assessed

separately.
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TABLE 43: GN509 RISK ASSESSMENTS

Aspect Table reference Risk calculation result
River diversion Table 44 96.7 = Moderate Risk
New processing plant Table 45 41= Low Risk
Tailings facility re-processing Table 46 100= Moderate Risk
Contractor yard Table 47 87= Moderate Risk
Pollution control dams Table 48 93= Moderate Risk
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TABLE 44: GN 509 RISK ASSESSMENT RIVER DIVERSION

: oz
EANIM 2l
AERES g P -
8 38 2 8| E < Risk Rating:
HE 22| 2 £ 3|8 g 3|3|3|2 1-58 (L::“:lsk) Confidence Borderline LOW
Phases Activity Impact 2|2 s8¢ 5|8 g 2l z| 2] 8| ukelihood significance a Control Measures MODERATE Rating | PES AND EIS OF WATERCOURSE
HEERE £ 3 § TlE|5|2 56-169 (Moderate Risk) | level (as %) Classes
2|2 T3 & S g1 8| 2@ 170-300 (High risk)
g | E © g8
z |3 E| &
£ |2
SENSITIVITY (ECOLOGICAL
IMPORTANCE AND
SENSITIVITY ~ EiS) (How will[Removal of stockpile revegetation of sls | s |s s s ls 5 slsls!s 2 © 0 igh Risk o Monitoring of site with feedback to ensure the
the proposed activities on |impacted areas after removal application of mitigation measures
site impact on the EIS of the
aquatic ecosystem)
Concept of proposed STATUS (PRESENT
activities ECOLOGICAL STATUS - PES)
(How willthe proposed |Improve of water quality by removalof | | | o | g s s s = slsls|s 2 © 20 igh Risk o Monitoring of systems to detect degradation of
activities on site impact on |materials from stockpile the systems
the PES of the aquatic Please see aqautic ecosystem
ecosystem) delineation report as completed|
for the project
RISKS TO RESOURCE |1, 4 erage of ths risk assessment (see
'QUALITY (Cumulative risk to final rDW)g 4 3 3 3 3 3 a 10 4 a4 5 3 16 164 High Risk 100 See mitigation measures below
resource quality )
[ Initiate removal at highest level working
Stripping of topsoil E Gre 2| 1 2 |2 2 12 5 125 |2 10 © a8 Low risk 95 | downward. Only remove sections of topsoil in
ecosystem, clearing of vegetation
relation to removal work.
Pre-mining/ diversion River diversion Diverison of the Olifants River s|s| s |s 5 3 |s 13 s|s|s|s 20 © 260 High Risk
i Jf Be i f kpile, sl 1: f
Stockplling of topsail _|SESIment releases, impactof area N ) ™ " i ls s ) = o = Low risk o erming of stockpile, slope 13, revegetation o
disturbed by stockpile stockpile

River diversion: 2 Seam Mine
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Phases

Flow Regime

Physico & Chemical (Water

Habitat (Geomorphic and

Vegetation)

Spatial scale

Duration

Frequency of activity

Frequency of impact

Legal Issues

Detection

Risk Rating:
1-55 (Low Risk)
56-169 (Moderate Risk)
170-300 (High risk)

Confidence
level (as %)

Control Measures

Borderline LOW
MODERATE Rating
Classes

PES AND EIS OF WATERCOURSE

Moderate Risk

Small volumes to be stockpiled. Ensure stockpile is
within stormwater management areas

Remains after review

Moderate Risk

95

Monitor points of release, ensure bunding of
stockpiles

Moderate Risk

95

Monitor points of release, ensure bunding of
stockpiles. Installation of windrows to ensure
water movement does not concentrate and lead to
erosion

Moderate Risk

Monitor the systems with emphasis on water
quality and preventative measures to ensure
degradation is observed and mitigated

Moderate Risk

95

of water flows of

activity with monitoring and feedback. Emergency
reaction plan to be compiled to manage stochastic
events

Moderate Risk

95

Ensure activities adjacent to the aquatic
ecosystems are managed/ limited to ensure impact
is mitigated

Moderate Risk

95

Bunding of stockpiles, placement of berms along
natural areas to prevent ingress. Defined works
areas demarcated

Moderate Risk

95

Done outside the confines of the aquatic
ecosystems and setback buffers. Spill kits present.
Refilling over bunded area

Moderate Risk

95

Bunding of stockpiles, placement of berms along
natural areas to prevent ingress

Please see agautic ecosystem
report as

Moderate Risk

95

Sequential nature of soils are kept. Stockpiling
done outside setback areas, bunding of stockpiles

Remains after review|

Moderate Risk

95

Minimise areas of impact. Created sloped and
controlled waiting area. Ensure adequate toilet
facilities are available

Moderate Risk

95

Manage hydrology avoiding impounding by
crossing structure. Sloping of banks to 1:3. reseed
after construction.

Moderate Risk

95

Do not refill near aquatic ecosystems and or
setbacks. Placement of spill kits near all activities
and in each vehicle

Moderate Risk

95

Refilling over hydrocarbon spill remediation
blankets. No refilling near aquatic ecosystems.
Ensure spill kits are on standby close to refilling
point

Moderate Risk

95

Long term crossing structure must be constructed
to prevent repeated impacts. Ensure hydrological
connections remain. Reduce sediment ingress into
the aquatic ecosystems using sediment barriers.

Remains after review|

Moderate Risk

95

Pumping and clearing into sediment control
structures. Diffused flows must be achieved using
sediment barriers. Compilation of Standard
Operating Procedure to manage impact

High Risk

95

of alien i the
activities on site. Must be completed through alien
vegetation management plan. Removal
throughout activities on site and not as once off.

for the project
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mpaction of soil Ripping ?f access roads to reduce 1 2 2 2
compaction
Altering of beds and banks 2 3 3 2
Removal of crossings over
aquatic ecosystem
Sediment ingress 1 3 2 2
Rep!acement of soil into excavated area 2 3 2 2
(unlikely)
Post development/ Infilling of soil and or  [Moving of topsoil from stockpile 2 2 2 1
ilitatie of topsoil ili areas
Levelling of topsoil's 2| 2 2 2
Replaced surface soils are washed away if
Erosion of replaced soils |not stabilised or planted before the first 1 2 2 2
rainfall
Alteration of soil chemical [Alteration of soil chemical properties- i N N
properties reducing soil productivity
Alien of 1 3 2 2
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1 R;ssk(':::"gsk) Confidence Borderline LOW
Significance Control Measures MODERATE Ratir PES AND EIS OF WATERCOURSE
® 56-169 (Moderate Risk) | level (as %) " ure: P ing
170-300 (High risk)
™ Low risk o5 Ri pl.ng rm.xst follow contours of landscape
creating windrows.
Sediment reducing barriers must be installed
a4 Low risk downstream of the crossing. Working from )
upstream structures must be removed as quickly
as possible
20 Low risk installation of sediment reducing structures- sand
bags
a7 Low risk 95
Infilling of lowest point or closest to the aquatic
ecosystem must be completed first. Temporary 3
. N Please see aqautic ecosystem
. berm must be placed adjacent to the aquatic X
52 Low risk 95 y . Remains after report as
ecosystem until all filling has been completed. for the project
Work must follow contours of area creating P
windrows
45 Low risk 95
Refilling of eroded areas with coarser topsoil to
52 Low risk 90 prevent erosion. Management of reseeding in area
to prevent erosion.
51 Low risk - Application of fettlllsers to manage altered soil
chemical properties.
50 Low risk 95 P ,Ofahen the
activities on site




TABLE 45: GN509 RISK ASSESSMENT FOR THE NEW PLANT

g |
] £ >
] ST o e T E| ¢ ° 8 Risk Rating:
£lzz Sels| 2|58 8|53 51 8] 8 g . ;55 (L:“"";'s 0 Borderline LOW
Phases Activity Impact & g TE H 218 g ] ® z |z ;: g % &= 56-169 (Moderate Risk) Control Measures MODERATE Rating | PES AND EIS OF WATERCOURSE
R EEIRE) 2|52l 2 |e|e|%|8| 2 g cl
S| =32 1] 8§ |s|g|&|°| = & 170-300 (High risk) asses
] ] © T| =
2 = @ @
@ 3 2] 2
1E>_ 3 [-3 I
RISKS TO RESOURCE C latiy isk t lity-
) umulative risk to resource quality- see 1 1 2 2 1 1 1 4 4 4 1 3 12 42 Low risk See mitigation measures below
QUALITY final row
SENSTTIY(ECOLOSICAL How will the proposed activities on site Monitoring of site with feedback to ensure the application of i
Concept of proposed IMPORTANCE AND ) LIl ~ 1 1 1 1| 1 1|1 3 s | a|1|a 14 42 Low risk onitoring PP Please see aqautic ecosystem
impact on the EIS of the aquatic ecosystem mitigation measures report as
activities SENSITIVITY — EIS)
for the project
How will the proposed activities on site
STATUS (PRESENT
ECOLOGICAL(STATUS- PES) impact on the PES of the aquatic i 1 1 1 1 i 1 3 5 4 1 4 14 a2 Low risk Monitoring of systems to detect degradation of the systems
ecosystem
Flood attenuation 1 1 1 2 1 1 1 3 5 5 1 3 14 26 Low risk Use of PCD and storm water systems to manage attenaution of
storm water
u: f PCD and st t it t tt ti f
Streamflow regulation 1|1 1 |21 |22 | 3 |s|s|1|3]|1a 46 Low risk se of -5 and storm water systems to manage attenaution o
storm water
trapping 1 1 1 i 1 il i 3 5 5 1 3 14 a2 Low risk Installation of sediment traps before storm water systems
Incl f phyt diati cts in all PCD and St t
Phosphate assimilation 1 1 1 1 1 1 1 3 5 5 1 3 14 42 Low risk nclusion of phytoremeciiation aspects in @ an orm water
systems
R il . P R P 3 slalal|s] s 2 Low risk Incltuslon of phytoremediation aspects in all PCD and Storm water Please see aqautic ecosystem
[o] i New plant systems report as
Inclusi f phyt: diati cts in all PCD and St t for the project
Toxicant assimilation 1] 1 1 3| 2|11 a s |5 |1|3] 1 a9 Low risk nclusion of phytoremeciiation aspects in a and storm water proj
systems
Erosion control 1 1 1 1 1 1 1 3 5 4 1 3 13 39 Low risk Management of storm water to prevent concentrated flows
Inclusi f phyt diati cts in all PCD and St t
Carbon storage 1] 1 1 11|11 3 s|s|1|3]| 1a a2 Low risk nelusion of phytoremediation aspects in a and storm water
systems
Management of alien vegetation throughout the activities on site.
Alien vegetation establishment and spread| 1 i 3 5 3 2 1 7 5 5 1 Bl 14 91 Moderate Risk Must be completed through alien vegetation management plan.
Removal throughout activities on site and not as once off.
Rippi f d ds to red
|pp|ngc.: area and access roads to reduce 1 2 2 2 2 il i a4 i 3 i 1 6 Low risk Ripping must follow contours of landscape creating windrows.
compaction
D i infilling of [ of soil i 2 2 2 2 i 1 a4 1 i 1 2 5 Low risk
soil and or placement of
topsoil Infilling of lowest point or closest to the aquatic ecosystem must Pl ti e
Post development Moving of topsoil from stockpile be completed first. Temporary berm must be placed adjacent to ease see aqautic ecosystem
ilitati s i 2 2 1 2 1 1 a4 2 2 1 2 7 Low risk : " .- report as
and rehabilitation rehabilitated areas the aquatic ecosystem until all filling has been completed. Work for the project
must follow contours of area creating windrows proj
Levelling of topsoils 1 2 2 2 2 1 1 4 1 1 1 2 5 Low risk
Management of alien vegetation throughout the activities on site.
Alien vegetating eradication |Application of herbicides 1 3 3 3 3 1 2 6 2 2 1 1 6 33 Low risk Must be completed through alien vegetation management plan.
Removal throughout activities on site and not as once off.
T
MEAN 1 1 2 2 1 1 1 4 4 (4|13 11 41 Low risk
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TABLE 46: GN509 RISK ASSESSMENT FOR THE TAILINGS AND TAILINGS RE-PROCESSING

N

] ]
k] H >
s Z
= E g k<
g8 _| et 2 = 2 S| E 8 c - 8 Risk Rating:
= =| 5.8 z| T 2| s 3 e
W | £ Z = e £ 3 2 g b3 ‘s 2 2 o - i
o 5= ER 5 = 2 2 S 5 5| 2| € i 3 1 - 55 (Low Risk)
Phases Activity Impact e |2 S £ 2 o K © & z z = 14 = = " Control Measures
S 3| & g | @ ‘; £ 5 ] g g S| 8 ] g 56-169 (Moderate Risk)
2| s al e S g1 3| &| 0 E] & 170-300 (High risk)
S ] = =4 T
2 = o o
[ = = o
£ £
BISKSTOIRESOUBCE Em E S R (e Ry 625 2 2 2 2| 2 1| a 7 a|a|s |3 15 Moderate Risk See mitigation measures below
QUALITY final row
SENSITIVITY (ECOLOGICAL
How will the proposed activities on site Monitoring of site with feedback to ensure the application of
Concept of proposed IMPORTANCE AND Craen th: EI;’ o ————— 1 2 2 2 2 | 3 7 5 | 4|5 |4 18 Moderate Risk miti ationgmeasures PP
SENSITIVITY — EIS) B @ 4 &
STATUS (PRESENT i’-::wa:;i!rt\hv:i::)lipsoosfefhaec:vr;iiscon e 2 1 1 2 2 1 3 6 5 a4 = a4 18 Moderate Risk Monitoring of systems to detect degradation of the systems
ECOLOGICAL STATUS - PES) | P g g of sy: g y:
ecosystem
Flood attenuation 2 1 1 2 2 1 2 6 5 5 5 2 18 Moderate Risk
Use of PCD and storm water systems to manage attenaution of
storm water
Streamflow regulation 2 1 i 2 2 i 3 6 5 5 5 3 18 Moderate Risk
Sediment trapping 2 1 1 1 1 1 3 5 5 5 5 3 18 Moderate Risk Installation of sediment traps before storm water systems
Phosphate assimilation 2 3 2 1 2 i 3 6 5 5 5 3 18 Moderate Risk
5 N i Inclusion of phytoremediation aspects in all PCD and Storm water
. Tailings and tailings re- Nitrate assimilation 2 3 1 1 2 1 2 6 5 a4 5 Bl 17 Moderate Risk systems
Operational N
Toxicant assimilation 1 3 2 2 2 1 2 6 5 5 5 Bl 18 Moderate Risk
Erosion control 2 3 2 i 2 i 3 6 5 4 5 3 17 Moderate Risk Management of storm water to prevent concentrated flows
Inclusi f ph iati in all PCD
Carbon storage q 3 q 1 7 a 5 G 5 5 5 3 e Moderate Risk nclusion of phytoremediation aspects in all PCD and Storm water
systems
Management of alien vegetation throughout the activities on site.
Alien vegetation establishment and spread| 2 1 3 5 3 3 3 9 5 5 5 3 18 Moderate Risk Must be completed through alien vegetation management plan.
Removal throughout activities on site and not as once off.
Ripping of area and access roads to reduce " Lo N N
N 1 1 2 2 2 1 5 8 1 2 5 1 9 68 Moderate Risk Ripping must follow contours of landscape creating windrows.
compaction
D i infilling of |Repl ent of soil i 1 2 2 2 il 5 8 i il = 2 9 68 Moderate Risk
soil and or placement of
topsoil Infilling of lowest point or closest to the aquatic ecosystem must
Post development Moving of topsoil from stockpile be completed first. Temporary berm must be placed adjacent to
i e . i 1| 2 2 1|l 2|21 |s]| 8 [2]2]s5]2]|n 83 Moderate Risk . il
rehabilitated areas the aquatic ecosystem until all filling has been completed. Work
must follow contours of area creating windrows
Levelling of topsoils 1 1 2 2 2 1 5 8 1 1 5 2 9 68 Moderate Risk
Management of alien vegetation throughout the activities on site.
Alien vegetating eradication |Application of herbicides 1 3 3 3 3 1 5 9 1 2 5 1 9 77 Moderate Risk Must be completed through alien vegetation management plan.
Removal throughout activities on site and not as once off.
7
MEAN 2 2 2 2 2 1 a4 7 a4 a4 5 3 15 -l Moderate Risk
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TABLE 47: GN509 RISK ASSESSMENT FOR THE NEW CONTRACTORS YARD

s ]
-
: |2 z|¢
= 2 _ @ 3 -
g8 =| £% e | g ElE| 8¢ s g Risk Rating:
w [ E 2 = b3 £ 3 2 S k3 ‘s 2 ] o 8 - i
Phases Activity Impact |25 EE|8| 8| s | % z >l =1 2|8 £ 2 1 - 55 (Low Risk) Control Measures
z |03 &8 @ 3 -] S § 2 2 S| 8 o s 56-169 (Moderate Risk)
2 |=% =2 &l e S 3 S| = e E & 170-300 (High risk)
8 g S | 8|8
2 2 2 2
£ |2 -
RISKSLOJRESOURCE Uiz RS D (EEmie ey 53 2 2 2 2 2 1| a 7 4| 2|5 |3 13 87 Moderate Risk See mitigation measures below
QUALITY final row
SENSITIVITY (ECOLOGICAL N N N N
How will the proposed activities on site 5 Monitoring of site with feedback to ensure the application of
Concept of proposed IMPORTANCE AND impact on the EIS of the aquatic ecosystem 2 1 2 2 2 2 3 7 5 4 > 4 18 Moderate Risk mitigation measures
SENSITIVITY — EIS)
How will the proposed activities on site
STATUS (PRESENT N . " - "
ECOLOGICAL STATUS - PES) impact on the PES of the aquatic 2 1 1 2 2 1 3 6 5 4 5 4 18 99 Moderate Risk Monitoring of systems to detect degradation of the systems
ecosystem
Flood attenuation 4 1 i 1 2 i 3 6 5 2 5] 1 13 75 Moderate Risk
Use of PCD and storm water systems to manage attenaution of
storm water
Streamflow regulation 4 1 1 1 2 1 3 6 5 2 5 1 13 75 Moderate Risk
Sediment trapping 2 1 1 1 1 1 3 5 5 1 5 2 13 68 Moderate Risk Installation of sediment traps before storm water systems
Phosphate assimilation 2 3 2 1 2 1 3 6 s 1 5 5 16 96 Moderate Risk
Inclusion of phytoremediation aspects in all PCD and Storm water
Nitrate assimilation 2 3 1 1 2 1 3 6 5 1 5 5 16 92 Moderate Risk
" systems
o C s yard
Toxicant assimilation 2 2 2 2 2 1 3 6 5 1 5 5 16 96 Moderate Risk
Erosion control 2 2 2 1 2 il 3 6 5 1 5 1 12 69 Moderate Risk Management of storm water to prevent concentrated flows
Carbon storage 5 3 1 1 2 1 3 6 5 1 5 1 12 69 Moderate Risk Inclusion of phytoremediation aspects in all PCD and Storm water
systems
Management of alien vegetation throughout the activities on site.
Alien vegetation establishment and spread| 3 2 3 5 3 3 3 9 5 3 5 3 16 Moderate Risk Must be completed through alien vegetation management plan.
Removal throughout activities on site and not as once off.
WL NEEHENTE ERCIEEZEB EECB I CED | o 1 2 2 2 1 s 8 1|2 |5 |1 9 68 Moderate Risk Ripping must follow contours of landscape creating windrows.
compaction
D i infilling of nent of soil 1 1 2 2 2 1 5 8 1 1 5 2 9 68 Moderate Risk
soil and or of
topsoil Infilling of lowest point or closest to the aquatic ecosystem must
Post development Moving of topsoil from stockpile N be completed first. Temporary berm must be placed adjacent to
and rehabilitation O i 2 2 N - R & 2 2] 5| 2 [ 82 Moderate Risk the aquatic ecosystem until all filling has been completed. Work
must follow contours of area creating windrows
Levelling of topsoils 1 1 2 2 2 1 5 8 1 1 5 2 9 68 Moderate Risk
Management of alien vegetation throughout the activities on site.
Alien ing eradi Application of herbicides 1 3 3 3 3 1 5 9 1 2 5 1 9 77 Moderate Risk Must be completed through alien vegetation management plan.
Removal throughout activities on site and not as once off.
MEAN 2 2 2 ( 2 2 1 4 7 4 2 5 3 13 87 Moderate Risk
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TABLE 48: GN509 RISK ASSESSMENT FOR THE TWO POLLUTION CONTROL DAMS

3 °
< H > -
2 2 S| g
= - @ = [-%
E|E | & S . > < 2 ElE| 8| < 3 8 Risk Rating:
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2 3 gl g
'§>_ 2 [ [
RISKS TO RESOURCE Cumulative risk to resource quality- see
) Y ' il V 2 2 2 2 2 1 3 7 5 2 5 3 14 93 Moderate Risk See mitigation measures below
QUALITY final row
SENSITIVITY (ECOLOGICAL . o . - . . .
Concept of proposed IMPORTANCE AND lHow will the proposed aCtIVItIFjS on site 2 A 5 5 2 2 3 - 5 n 5 n 18 Moderate Risk Mf:plto.rlng of site with feedback to ensure the application of
impact on the EIS of the aquatic ecosystem mitigation measures
activities SENSITIVITY — EIS)
SRATUS (RRESENT i'::wazziIclar:hti:;’?;o;feshz‘::vli::iscon e 2 1 1 2 2 1 g 6 5 4 5 4 18 99 Moderate Risk Monitoring of systems to detect degradation of the systems
ECOLOGICAL STATUS - PES) | "° 9 g ot sy 8! ¥
ecosystem
Flood attenuation 4 8 2 2 3 1 8 7 5 2 5] 1 13 88 Moderate Risk
Use of PCD and storm water systems to manage attenaution of
storm water
Streamflow regulation 4 1 1 2 2 1 3 6 5 2 5 1 13 78 Moderate Risk
Sediment trapping 2 1 1 2 2 1 3 6 5 1 5 2 13 72 Moderate Risk Installation of sediment traps before storm water systems
Phosphate assimilation 2 B] 2 2 2 1 B] 6 5 1 5 5 16 100 Moderate Risk
. L . Inclusion of phytoremediation aspects in all PCD and Storm water
Nitrate assimilation 2 3 2 1 2 1 2 6 5 1 5 5 16 96 Moderate Risk systems
Operational Contractors yard ¥
Toxicant assimilation 2 2 2 2 2 1 B} 6 5 1 5 5 16 96 Moderate Risk
Erosion control 2 2 2 1 2 1 3 6 5 1 5 1 12 69 Moderate Risk Management of storm water to prevent concentrated flows
Inclusion of phytoremediation aspects in all PCD and Storm water
Carbon storage 2 | 3 1 1] 2113 6 5 1|5 | 1] 12 69 Moderate Risk ust phy fatlon aspects i w
systems
Management of alien vegetation throughout the activities on site.
Alien vegetation establishment and spread| 3 2 3 5 3 3 3 9 5 3 5 3 16 Moderate Risk Must be completed through alien vegetation management plan.
Removal throughout activities on site and not as once off.
Management of alien vegetation throughout the activities on site.
Post development " . N i - " R .
- Alien vegetating eradication |Application of herbicides 1 3 3 3 3 1 5 9 1 2 5 1 9 77 Moderate Risk Must be completed through alien vegetation management plan.
and rehabilitation S .
Removal throughout activities on site and not as once off.
MEAN 2 2 2 2 2 1 3 7 5 2 5 3 14 93 Moderate Risk
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6.2. Mitigation of proposed impact
The mitigation of the impacts to the system is based on the perceived impacts for the proposed
activities. The most effective mitigation is the awareness of possible issues before they occur. This is
difficult to achieve especially during long term projects with existing latent impacts. To ensure the
issues are mitigated it is recommended that an Aquatic environmental control officer (AECO) is
appointed for the duration of the project. The AECO will be tasked with assessing field conditions and

ensure impacts to the aquatic ecosystem is managed.

The primary mitigation of the mining is the diversion of the river system. The diversion will cause the
loss of ecological divers that was formed over millennia. Most concerning is the loss of attenuation
functionality of the system. To mitigate this loss of the floodplain area it is proposed that the existing
Mistake Lake to the north of the diversion is used for this functionality (Figure 61). It must be noted
that Mistake Lake was an old mining area, and the risk of SMD and AMD remains. Additional
fortification in conjunction with additional monitoring is proposed to assess the impact of the use of
this section. The inlet to the lake is degraded and additional clearing of the area and removal of old

structures are required (Figure 62).

Legend
{Outlet # Additional mining area
# Contractors Yard
O Inlet
W Mistake Lake
& Outlet
@ River Diversion

~Mistake lLake

Google Earth

Image SP0ZZHIBYETae

FIGURE 61: LAYOUT OF THE MISTAKE LAKE
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FIGURE 62: INLET TO THE MISTAKE LAKE

Additional specific mitigation measures include:

Compilation of systematic adaptive rehabilitation plan (see section 7 below),

Compilation of monitoring plan to ensure impacts are timeously observed and addressed
as soon as possible,

Implementation of an early warning system to prevent incidences of flooding inundating
machinery and decrease risk to human health,

Management on site must take cognizance of possible pollution arising from the site, with
emphasis on AMD, hydrocarbon, and sediment pollution,

Signage must also be included to increase awareness of the aquatic ecosystems found on

site,
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6.3. General mitigation measures

The following general mitigation measures are proposed®:
An alien vegetation eradication programmed should be implemented on the site to remove
the alien vegetation from the wetland areas.
An environmental control officer (ECO), specialising in aquatic systems (AECO) must be
appointed throughout the project to ensure the longevity of the impacted aquatic system.
The use of cement lined channels must be avoided at all costs and lining must be done with
Loffel stones (or Amourflex stones) or similar products. This is to prevent the loss of habitat
to aquatic organisms living in the system.
The ramps for the in- and out flows from the construction site must be lined with Reno
mattresses and or gabions to prevent structure undermining and to ensure flow is dispersed
and mitigated. Vertical steps should not exceed 200 mm, to ensure aquatic fauna
movement and migration.
The use of gabion structures, well keyed into the surrounding bank walls and secured to the
ground is recommended where required.
If any construction activity must occur within the riparian areas, then it must commence
from upstream proceeding downstream with proper sedimentation barriers in place to
prevent sediments and pollution moving downstream from the site. This includes non-
perennial systems.
The removal and translocation of impacted hydrophytes must be done prior to construction
commencing.
Due to the perennial nature of the system, construction should preferably commence
during the dry months.
All sensitive areas together with the associated buffer zones should be fenced during the
construction phase to prevent any human activity from encroaching onto these areas.
Monitoring of the fences is of paramount importance to ensure no infringement of the

fences occurs.

® The contractor appointed for construction must be contractually bound to the requirements and
mitigating measures listed in this document and any other documents relating to the construction
(ecological management plan, rehabilitation plant etc.).

A full list is included here albeit not all is applicable to the site.
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Removal of debris and other obstructing materials from the site must take place and
erosion-preventing structures must be constructed. This is done to prevent damming of
water and increasing flooding danger.

Removed soil and stockpiling of soil must occur outside the extent of the watercourse to
prevent siltation and increased runoff during construction. This includes the buffer zones
and 1:100-year flood lines.

Proper toilet facilities must be located outside the sensitive areas: The impact of human
waste on the system is immense. Chemical toilets must be provided which should always
be well serviced and spaced as per occupational health and safety laws and placed outside
the buffer and 1:100-year flood lines.

Spill kits must be stored on site: In case of accidental spills of oil, petroleum products etc.,
good oil absorbent materials must be on hand to allow for the quick remediation of the
spill. The kits should also be well marked, and all personnel should be educated to deal with
the spill. Vehicles must be kept in good working order and leaks must be fixed immediately
on an oil absorbent mat. The use of a product such as Sunsorb is advised.

No plant machinery may be stored or left near the aquatic areas, when not in use.
Frequent inspection of the site must be done to ensure that no harmful practices occur on
site.

A photo collection must be taken from fixed demarcated spots to detect changes in the
construction area over time. These photographs must be dated and should include the
entire site.

No construction personnel can collect, harvest, or kill any species of fauna and flora on the
site.

Any species of fauna encountered during the construction phase should be moved to a safe
location where no harm can be bestowed on the species.

If water is sprayed on the construction surface for any reason during the construction
process, utmost care must be taken to ensure the runoff water does not pollute the system
or any of the associated catchment areas. A storm water cut-off drain should be constructed
between the construction area and the aquatic system to ensure that storm water flowing
through the construction area cannot flow into the aquatic system. The water from the cut-
off drain must be collected in a sedimentation pond before entering the aquatic system.
Any new erosion gullies must be remediated immediately.

Construction should commence during the dry season or when flows are at their lowest

where reasonably possible.
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Regular inspection of erosion preventing devices is needed.

Construction camps: Plant parking areas and material stockpiles must be located outside
the extent of the wetland.

Access routes should be demarcated and located properly so that no damage to the system
can occur. These roads must always be adhered to. A large turning place must be provided
for larger trucks and machinery. No grading of temporary access roads is allowed as this will
create dust and water runoff problems.

Increased runoff due to removal of vegetation and increased soil compaction must be
managed to ensure the prevention of siltation and the maximum stream bank stability.
The velocity of storm water must be attenuated and spread. As far as possible the link
between the stream and the local environment must be maintained. Thisis to ensure water
movement into the soils and ensuring the survival of associated vegetation.

Storm water leaving the site downstream must be clean and of the same quality as in situ
before it enters the construction site (upstream). Preconstruction measures must be in
place to ensure sediments are trapped.

The overall alluvial characteristics of the drainage line (balance between sand, gravel, and
stone) must be like before construction to ensure natural systems of flooding and

sedimentation deportation and conveyance occur.
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7. Rehabilitation plan

Rehabilitation plans for aquatic ecosystems are only as efficient as the implementers of the plan, the
experience of the aquatic ecosystem specialist guiding the process and the willingness of the
construction crews and developer to adhere to the rehabilitation plan. For this reason, it is of
paramount importance that all parties involved be contractually bound to all aspects of this
rehabilitation plan. This plan is written to be more of a practical report for the implementation of the
rehabilitation measures than a purely theoretical report. For this reason, the implementation of the
rehabilitation measures must be guided by an aquatic environmental control officer (AECO) with
experience in implementing aquatic ecosystem rehabilitation. Also, this document is not set in

prescriptive terms but rather offered as an adaptive management approach.

7.1. Mitigation and mitigation hierarchy
The Mitigation Hierarchy presented in the National Framework for Biodiversity Offsets, adapted to
wetlands is as follows (WRC Report no TT 658/16). Four main mitigations are proposed: Avoid or

Prevent, Minimise, Rehabilitate and Offset (Figure 63).

Avoid or Prevent

Rehabilitation does not form part of the
first two stages of the mitigation hierarchy.

These stages involve considering options in
project location, siting, scale, layout, technology and
Minimise phasing to avoid or minimise impacts on biodiversity,
associated ecosystem services and people.

Rehabilitate

Most rehabilitation requirements are linked to the
rehabilitation of unavoidable impacts. Rehabilitation refers
to measures provided to return areas to near-natural stat or
an agreed land uses after mine closure.

MITIGATION HIERARCHY

Rehabilitation may be included as part of an offset plan.

Offset are measures to compensate for the residual negative effects on
biodiversity and ecosystems, after every effort has been made to minimise
and then rehabilitate impacts.

FIGURE 63: MITIGATION HIERARCHY

These aspects are based on the premise of avoidance, minimisation and compensation backed by
monitoring (Figure 64) to reduce the impact of the activities. Development has several impacts on the
surrounding environment and particularly on an aquatic ecosystem. Particularly services installation
affects surface and subsurface water flows in a catchment and consequently affects recharge and

discharge of water and the hydrological expression in aquatic ecosystems. If the mitigation and impact
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reduction relationships are correctly applied the biodiversity impacts can be mitigated as per Figure

65.

Example Activities

Avoiding siting turbines in sensitive
habitats such as crucial winter
range or locations heavily utilized by
migratory birds and bats

Seasonally restricted construction
activities; minimizing lighting to avoid
attracting birds

Protecting or enhancing existing
Com pensate habitat on or away from the project
site

FIGURE 64: RELATIONSHIP OF IMPACT REDUCTION

P Additional
+ Net Gain Conservation|
Biodiversity No Net Loss, NNL \ Actions
Impact
No Net Loss
T “©
= S . — -
o © Residual | P! = Predicted Impact
g g Impact Av = Avoidance
- 3 E Min = Minimisation
Biodiversity 2 ﬁ R = Rehabilitation/Restoration
Impact E o C = Compensation
Offset= Offset
ACA = Additional Conservation
Avoid Actions (not related to footprint)
Source: BBOP, adapted
from Rie Tinto and
government of Australia

FIGURE 65: RELATIONSHIPS OF POSITIVE AND NEGATIVE BIODIVERSITY IMPACTS

See Table 49 for the summary of the various actions of mitigation hierarchy of the project.
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TABLE 49: SUMMARY OF THE MITIGATION HIERARCHY OF THE PROJECT

Hierarchy

River diversion

New processing plant

Tailings facility

Contractor yard

Pollution control dams

NO GO: Project does not
continue. Site remains in situ.
Risk of AMD to Olifants River

possibly increases

NO GO: The processing plant is
not built. It is unclear if the whole
project is feasible without this

plant

NO GO: The existing tailings are
left in situ. This will lead to

increased AMD risks.

NO GO: The contractors will use

random areas for maintenance etc.

NO GO: PCD systems are critical

and must be included.

Avoid: Difficult- the river is over

the source of AMD

Avoid: in terms of aquatic
ecosystems the placement of the

plant is avoiding impacts

Avoid: Re-process the TSF and
decrease the AMD risk.

Avoid: See mitigation measures as
included in the impact assessment
with emphasis on storm water

management

Avoid: N/A

All aquatic ecosystem areas are
avoided by services installation
activities -this will be difficult on
site. Removal and storage of any
possible hydrophytes in the area
(limited volumes expected),
Stripping of topsoil, Stockpiling
of the

stripped  topsoil,

Monitoring plan

Ensure all storm water of the area
drains to the PCD/ storm water
system. These systems must
incorporate Sustainable urban
drainage system principals with

increased phytoremediation.

Separation of “clean” and “dirty”

water sources.

Dust management must take
cognisance of dust accumulation

into aquatic ecosystems.

Ensure all storm water of the
area drains to the PCD/ storm
water system. These systems
must incorporate Sustainable
urban

drainage system

principals with increased

phytoremediation.

Work must commence in the

direction of the PCD.

Ensure all storm water of the area
drains to the PCD/ storm water
These must

system. systems

incorporate  Sustainable  urban
drainage system principals with

increased phytoremediation.

The yard must be Bermed to
prevent ingress of pollutants into

the wetland.

Bunding of fuel stores and sewage

systems.

Placement of hazardous materials
and waste as far away as possible

from the wetland systems.

Ensure all storm water of the
area drains to the PCD/ storm
water system. These systems
must incorporate Sustainable
urban

drainage system

principals  with  increased

phytoremediation.

Development and inclusion of
overtopping warning system

with emergency response plan.
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Hierarchy River diversion New processing plant Tailings facility Contractor yard Pollution control dams
Divert the flow of the Olifants | Proposed placement is adequate | Revegetate workings areas after | Rehabilitate impacted area The PCD will remain in situ after
River offset for impact mitigation. reclamation activities.
Rehabilitate Offset impact by decreasing Increase phytoremediation
working footprint efforts in the PCD,
Lining of PCD
Rehabilitate diversion, Rehabilitation after use Removal of old tailings and | Rehabilitation after use No offset viable as these
Offset of floodplain area into the reworking will be the offset systems are crucial to the
Offset Mistake Lake impact mitigations of the
operation
Quarterly assessment of alien | Monitoring in terms of water | Monitor of ground and surface | Compilation of Standard operating | Compilation of  Standard
vegetation establishment is | pollution and dust generation. water procedure for management of risk | operating procedure for
required to ensure this impact | Bunding of area with direction of in terms of aquatic ecosystems management of risk in terms of
does not occur on the stockpiles | storm water to PCD/ storm water aquatic ecosystems
Additional

recommendations

and the services installation

areas. Removal must be

completed as per the approved
eradication

alien  vegetation

plan.

management areas
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7.1.1.Rehabilitation and reinstatement

Closure objectives, closure success criteria and relinquishment criteria are defined as:

“Objectives define strategies or implementation steps to attain the identified goals. Unlike
goals, objectives are specific, measurable, and have a defined completion date”.

Closure success criteria is when the objectives for closure are met with set measurable
outcomes for success

“Relinquishment is achieved through demonstration of achievement on closure completion

criteria agreed with the primary regulator”.

See Figure 66 below for a graphical presentation of the relationships.

Closure
objectives:

« Set based on goals
for closure success

Relinquishment
criteria:

Closure success
criteria
S * MONITORING.- Set
closure (_:on}pletion { mez:%r:g;iva::ﬁa

criteria :

FIGURE 66: RELATIONSHIP BETWEEN CLOSURE OBJECTIVES AND CLOSURE SUCCESS CRITERIA AND
RELINQUISHMENT CRITERIA

7.2. Objectives of the rehabilitation

To allow for the mining of the section the diversion of the river is required. The diversion is thus the
primary mitigation aspect, and the rehabilitation effort needs to focus on this. The diversion of the
river will be a permanent impact. Post mining the river will not be rerouted to its previous route due
to the risk of acid mine drainage in the old mining areas. This influences the goals of the rehabilitation.
The new diversion channel must for all aspects be similar in habitat provision to the aquatic fauna

occurring naturally in the system. Thus, the goals of the diversion rehabilitation are simply:
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“To emulate pre-diversion riparian conditions (abiotic and biotic) in the diversion”

“To reduce impact of developments post mining”

This includes form and function of the current system in the new system. The following important
aspects must be kept in mind during the planning of the diversion:

Current river channel not homogenous, varies in composition,

Rehab aspects in place before diversion can commence,

Water filling of new channel is of concern due to increased sediments in the channel,

Rock boulders found in places- need to be kept if possible- this helps create habitat,

Sectional approach to the diversion of water,

Pumping of water from diverted area,

Aquatic fauna relocated from old channel,

Functional length lost in the system,

Floodplain area impact due to loss.

7.3. Phasing of project
To ensure the impacts of the diversion is minimised, it is proposed that the diversion of the river and

wetland must be done is phases. This must be read with 7.4 below.

7.3.1.Phase 1
All crew and personnel associated with the project receive training regarding work in and
around the aquatic ecosystems.
All sensitive areas are demarcated until impacts are to occur in the systems,
Planning and permitting requirements completed,

Pre-impact monitoring and sampling completed.

7.3.2.Phase 2
Establishment of soil stockpile for excavated soils from the new channel. A small berm is always
required around the stockpile to prevent any stochastic event from washing the stockpile into the

riparian area. Once the diversion is complete, the soils can be removed and reused.
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Legend

@ additional mining area
@ River Diversion

' 4 Topsoil stockpile

(7 Topsoil strip

: 300m
FIGURE 67: PHASE 2- STOCKPILE ESTABLISHMENT

7.3.3.Phase 3

Phase 3 (Figure 68) involves the excavation of the centre section of the diversion channel. No water
inlets are to be completed. No machinery may cross the aquatic ecosystem at this stage. The

excavations must be done and completed as much as possible. As this is an important part of the

diversion, final levels must be made before the next phase.

Legend

@ 2dditional mining area
@ Excavation to levels
@ River Diversion

@ Topsoil stockpile

; 300 m
FIGURE 68: PHASE 3- EXCAVATIONS OF DRY AREA CENTRAL AREA
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From the in-situ studies the bank morphology requirements of the diversion can be emulated. This
includes the shape and levels as well as hydrological functions. As the riparian system is currently in
average 2 meters deep, excavations must be done to this depth. Spots of deeper pools must be made,

with depths of up to 3 to 4 meters (Figure 26) with a diameter of 20 meters.

The hydrological functions for the same section of diversion can be compared to the in-situ conditions.
Itis important that the banks are as flat as possible for the section where the river enters the diversion,
to allow for overtopping during flooding. The area must have the same shape as the sample points. See

Figure 69 for the bank shapes and Table 33 for raw data.

Paspalum scrobiculatum
Verbena bonariensis

Pycreus polystachyos

Paspalum scrobiculatum

Juncus Effusus

australis
Cyperus articulatis

FIGURE 69: BANK SHAPE REQUIRED BY THE NEW CHANNEL TO EMULATE HABITAT

7.3.4.Phase 4
Phase 4 is a high-risk portion of the development, as this is the inlet of water into the new diversion.
Water must be allowed to enter the diversion excavation, only once the AECO signs off on Phase 3. The
excavations are high risk as the required depth of the channel might be difficult to achieve. The
machinery will have to extent the booms and buckets into the water of the system. It is important that
the release of water into the diversion be done in segments, and not one massive flow of water with
high velocity (and thus increased erosion and sediment loads in the system). Site specific planning must

be confirmed by the AECO for the project before any works commence.
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Phase 4 r Legend
@ additional mining area

@ Excavation to levels
# First break
@ River Diversion

S

s \ " 300m

FIGURE 70: PHASE 4 LOCATION AND PLAN

It is during this phase that all marginal flora species must be replanted in accordance with the in-situ
surveys of the system. These species must be removed from the current active channel and replanted
here. This includes al hydrophytes. Removal must be done with as much of the root system as possible

(Figure 71).

FIGURE 71: PLANT REMOVAL AND RELOCATION
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Important species that requires removal is given in Table 50 below. Most of the plants listed are not
commercially available and in site sourcing is of paramount importance. Other grass species seed is
available and must be sourced as soon as possible for the project. A total of 15 kg seed per ha is
required. Species included in the list is: Cynodon dactylon, Eragrostis curvula, Hyparrhenia hirta’,
Leersia hexandra, Panicum natalensis, Paspalum scrobiculatum and Themeda triandra®. Reference

literature is available from (van Ginkel et al., 2011), and the AECO must assist with this process.

TABLE 50: LIST OF PLANTS TO BE REMOVED IN PHASES 1 TO 3

Gomphostigma virgatum, Leersia hexandra, Paspalum scrobiculatum,

Pycerus poystachyos, Rorippa nudiuscula, Verbena bonariensis.

Juncus articulatus

Persicaria lapathifolia

Juncus effusus

Typha capensis

Phragmites australis and Phragmites capensis

7 Seedlings must be propagated of the seed to ensure growth

8 Seedlings must be propagated of the seed to ensure growth

2 Seam Mine 106 of 124 pages



7.3.5.Phase 5
It is important that the planting of the marginal plants must be completed before phase 5 can start.
Once this is in place the final break of the diversion can be completed (Figure 72). This will alter the
water quality composition of the system, as high volumes of sediments and increased turbidity is
expected. It is important that the break must be completed in segments, and the water is allowed to

enter the natural channel with low velocities.

Legend

@ Additional mining area
@ Excavation to levels
@ Final break

# First break

& River Diversion

300m

FIGURE 72: PHASE 5 OF THE DIVERSION

7.3.6.Phases 6 and 7
The next two phases will involve the placement of a berm in the existing natural channel and the
reduction in flows in the old channel. The flows are very low in the system naturally, and in combination
with the large volume of water in the channel, will be the most timeously process of the diversion. The
closure of the system must be done using river sand, or similar material, to reduce the number of
sediments and turbidity produced by the activity. The water needs to have a low flow rate- this will be
difficult to achieve. Thus, the reasons for the river sand. The use of large boulders can also be used to

raise the initial channel depth.

Once the downstream plug is in place (Figure 73), and the AECO signs off on the process, the upstream

plug can be made in similar fashion (Figure 74).
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; : 300m
FIGURE 73: PHASE 6

Legend
@ Additional mining area
o Berm
Excavation to levels
Final break
First break
River Diversion

hi

ouies

FIGURE 74: PHASE 7

7.3.7.Phase 8
Once both plugs are in place, pumping of water from the old channel can commence. It is of high
importance that this phase be completed with the help of a team to facilitate the removal of aquatic
fauna and flora with emphasis on fish from the drying channel to the new diversion. Exotic species

cannot be moved and must be euthanised humanely. This process needs to be driven by the AECO.
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7.3.8.Active mining
The area will be mined to predetermined levels. The EMP must guide this phase of the activity.
Monitoring must take cognizance of the risk of AMD and must be designed to detect and mitigate such

impacts.

7.3.9.Closure of mining/ rehabilitation
Once mining has been completed the area of mining must be rehabilitated. Currently (August 2022) a
void will be created where mining took place. Water from the surrounding groundwater and surface
water will infiltrate the area and pose an AMD risk. Phytoremediation of the sections must be
investigated once the mining operations has completed. The areas of the diversion must be used as
phytoremediation section. A series of dams must be created in the mining area to allow the decanting
water to lay in the dams and evaporate (Figure 75 and Figure 76). The clays as expected from the old
river bed must be removed and stockpiled separately for reuse in the ponds to create linings. Bentonite
can be added to aid in sealing the ponds. The exact species composition must be determined on site

by the aquatic specialist appointed for the project.

FIGURE 75: PROPOSED PHYTOREMEDIATION POND SYSTEM
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Secondary

Evaporation

FIGURE 76: INTERNAL LAYOUT OF THE SERIES OF DAMS

7.4. Key Performance Indicators (KPI’s) for phases
Key Performance Indicators for the various phases (1-7) and including Operational, Decommissioning,
Closure, and post closure phases. These have been linked to relinquishment criteria for abandoning
KPI's. See Table 51 for the KPI's and relinquishment criteria below. These KPI’s are set based on

expected impacts with expansion of the KPI's expected over time.
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TABLE 51: KEY PERFORMANCE INDICATORS (KPI’S) AND RELINQUISHMENT CRITERIA’S

Key Performance Indicator

Relinquishment criteria

Aspect Preoperational Operational Post closure Preoperational .
phase phase Closure phase phase. phase Operational phase Closure phase Post closure phase
All crew and personnel associated with the project receive training regarding work -
. i Proof of training
in and around the aguatic ecosystems.
All sensitive areas are demarcated until impacts are to occur in the systems. Demarcations must remain in place throughout the phases
o . . Review Close out
Authorisations in | Review of . . P A . .
o requirements with | certifications must | No relinquished and will remain in place
Phase 1 place authorizations L .
closure in mind be in place
Pre-impact
monitoring and | Complete monitoring with review of pre-impact baseline No relinquished and will remain in place
sampling results
completed.
No alien
- vegetation .
Stockpl!lng Qf establishment o No topsoil left and Use of §tockplle
Phase 2 topsoil is done.ln allowed Will include the all was used for | N/A-topsoil monitoring required anpl . will . be N/A
accordance with . . use of the topsoil. S relinquished if all
: Topsoil remains rehabilitation S
good practice . . topsoil is used
viable and is
“living”
Diversion becomes
Reshaping of . . Continues to | Continues to | Signed off by Monitoring. if hab!tat Habitat provisions stabl_e_ ar_1d_ habitat
Phase 3 banks to emulate | Provides habitat . . . . provision is occurring X provision is in place.
L provide habitat provide habitat AECO stable and in place ;
riparian area naturally Natural hydrology is
functional
Excavation and
shaping . of . HydmlOgy s Hydrology remains
channel. Disposal | Hydrology is | functional without . . .
) functional without | Signed off by AECO
of waste rock/ | functional human . )
. . human intervention
overburden done intervention
correctly
SIS, Replantin of Rehabilitation
P 9 becomes Climax state of | Stable system
hydrophytes ar_1d established and | flora functional  without .
other terrestrial . ) . Signed off by AECO and ECO
propagates itself | No Alien | human
areas as part of : . . .
> . No alien | vegetation interventions
the diversion plan .
vegetation
E rﬁi?kégrc%%h in?c]: Hydrology is E'J)I{l(z:l;locl)ag?/ WithOlIJst Hydrology is
Phase 5 . . functional without | Signed off by AECO
the river- slow | functional human : .
. . human intervention
releases of water intervention
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Key Performance Indicator Relinquishment criteria
Aspect Preoperational Operational Post closure Preoperational .
phase phase Closure phase phase. phase Operational phase Closure phase Post closure phase
with  sediments
managed
Phase 6 Upper berm is
installed Berm remains functional Signed off by .
- N/A Remains in place
Phase 7 Lower berm is AECO
installed
Quantum/
Financial . ' . »

L Review financial . . . . . NO additional costs
DR e calculations Reduction in | Reduction in | NO "’.‘dd't'onal costs Expenditure within calculations required. Closure is
closure or | nnuall expected costs expected cost. required self-supportin
costings  for y PP 9
rehabilitation
Alien/  exotic | Zero expansion of . Reduction in alien | Reduction in alien | Zero alien . . Zero alien . .

. - . Zero expansion - : . Zero alien vegetation . Zero alien vegetation
vegetation alien vegetation vegetation vegetation vegetation vegetation
Ee;/vnaterlng e Continuous Continuous with ;Z?:Ctlogf rfg No dewatering Reduced pumping | Reduction to state | Zero pumping

P . reduction . required required of no dewatering required
construction dewatering
. Zero expansion of | Reduction in | Reduction in . Retqrn of water Return of water quality Retqrn of water Retqrn of  water
Water quality ; h . Zero pollution quality to normal quality to normal | quality to normal
pollution plume pollution plume pollution plume to normal standards
standards standards standards

ES\I/’I:W e Annually by AECO and ECO Annually by AECO and ECO
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8. Monitoring plan

It must be noted that monitoring is ongoing on site. The main goal of the monitoring is to assess the
efficiency of the rehabilitation process and to ensure that the methods and phases of the
rehabilitation process are implemented. Most importantly the monitoring program is conducted to

detect if the proposed rehabilitation methods, as designed, are efficient and operational.

Due to the complexity of the rehabilitation process, it is proposed that a specialist Aquatic
Environmental Control Officer (AECO) be on site for the duration of the process. This is advised as
the possible impacts on the aquatic ecosystem are of such a concern that a trained person be instated
for the full length of the diversion process and pre and post phases. This period length is at the
discretion of the ECO, the Developer, and the AECO and the Department of Water Affairs as seen in
the WUL (tbc when WUL has been received). The AECO will be tasked with the health of the aquatic
ecosystems through the identification and mitigation of any environmental problems encountered
and will have the power to stop any activities impacting negatively on the aquatic and terrestrial
ecosystems. This must be in line with the current state of the environment and targets to improve

on the state of the environment through rehabilitation.

To assign a timetable for the monitoring of the impacts is not achievable since the duration of the
various periods are not known. It is therefore suggested that at the discretion of the AECO, the
developer and the contractor, the timetable be decided on an adaptive time basis to adjust to the
needs of the parties. It is proposed that a weekly inspection and reporting be conducted. It is
important to ensure the correct aspects are adhered to during the monitoring of the site (Table 52).

This is only recommended and may differ in the water use licence.

TABLE 52: ASPECTS AND MONITORING REQUIREMENTS OF THE STUDY SITE

ASPECT MONITORING REQUIREMENTS

Baseline condition prior to the | This report

impact

Water quality parameters (WQP) if possible,
General diversion related impacts,

Aspects requiring monitoring
SASS 5,

Fish population assemblage,

Up and downstream of the diversion,
Monitoring location
At the outlet from Mistake Lake
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ASPECT

MONITORING REQUIREMENTS

Biomonitoring frequency

Six monthly/ Biannual

TWQR PARAMETERS In situ as per Table 20
TWQR FREQUENCY | Monthly
construction
TWQR FREQUENCY | Monthly
operational
As for aquatic ecosystems guideline by the Department of Water
TWQR

Affairs. Maximums can also be given in the WUL.

Responsible Party

Owner and construction company creating the diversion should
appoint the AECO. Remediation work is the responsibility of the

construction crews.

Frequency of Monitoring,

and/or Timeframes

6 Monthly assessments of the Fish population, SASS 5 (or aquatic

macroinvertebrate assessment)

Targets for Each Aspect

Monitored

The mining should have a neutral impact on the system and thus

the in-situ conditions

Photographic

Construction and Impacts

Record of

A fixed-point photographic record must be kept of the area.
Reference images should be taken from a fixed point, before,

during and after the construction.

Indicators for Measuring the

Progress of Each Target

Water Quality: the indicators should not exceed the parameters
set out in the in-situ conditions.
Photographic image references: should be used based on visual

observations of change

Implemented If Monitoring Is

Not Progressive

Environmental Driver | Rainfall, temperature
Monitoring
Corrective Actions | As per the AECO monthly reports.

8.1. Monitoring reporting

8.1.1.Monitoring and timetable

The AECO will also be tasked with the following timetable (Table 53). Proper follow up programs for

the eradication of alien vegetation are important. If the program neglects to do follow-ups the initial

eradication work would be in vain, and the problem will increase in scale.
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TABLE 53: MONITORING TIME TABLE

Ensure wetland areas outside the construction areas are not being unduly imposed on
by construction activities or accessed by any means.
Ensure no species of fauna and flora is being utilized by the construction workers or
Daily destroyed.
Any reported problems to be inspected immediately and mitigating actions taken to
ensure no prolonged damage occurs to the site.
Rainfall and temperature (can be provided by the construction crews).
Inspection of sedimentation traps.
Inspection of aquatic plants occupying the wetland areas to make sure the plants is not
disturbed.
Weekly
Inspection of aquatic plants removed and kept for later reintroduction, to ensure their
health. If any problems are found with the plants a solution should be sought as soon
as possible.
Monthly dated photographs should be taken from fixed high importance spots (marked
on a map) and should be compared to the in-situ situation and if the need arises the
Monthly correct mitigating actions should be taken.
Ensure environmental training of construction workers is up to date.
Report on the state of the environment during construction.

8.1.2.Reporting

Reporting frequency should be at the discretion of the AECO based on needs in terms of compliance,

but no less than one report per week for all phases is recommended. See Table 54 for a reporting

format on the impacts identified during this period. The water quality results should be indicated on

a spreadsheet with date of sample, maximum and minimum TWQR and the results clearly indicated.

If any major aspects occurred, such as high rainfall events, this must also be indicated. Photographic

records of fixed points should include first image taken (before construction) and latest image on the

same page for comparative ease.
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TABLE 54: PROPOSED REPORTING FORMAT FOR THE WETLAND ECO
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9. Conclusion and recommendations

The diversion of any aquatic ecosystem must not be taken lightly and is the most detrimental activity
that can be undertaken by a developer. The exact location and magnitude of impacts are very difficult
to assess- especially considering the dissolving effect of impacts in water and the transportation of

the impact from the impact area to a secondary location.

The monitoring of the rehabilitation process is of paramount importance to ensure the efficiency
thereof. If rehabilitation does not occur as stipulated, then corrective measures must be enforced
through the audit findings and reports. Communication between the rehabilitation implementer, the
author of the rehabilitation plan, the developer, and the construction contractor is of principal
importance to ensure execution of the rehabilitation plan. If any areas of concern are found, then

they must be explored to determine the extent of and solution to the problem.

Due to the complexity of the rehabilitation process, it is proposed that a specialist Aquatic
Environmental Control Officer (AECO) be on site for the duration of the process. This is advised as
the possible impacts on the aquatic ecosystem are of such a concern that a trained person be instated

for the full length of the diversion process and pre and post phases.

9.1. Go/ No go
Many years of mining on site and in the catchment has reduced the condition of the aquatic
ecosystems on site. The risk of acid mine drainage will increase each year of operation. The diversion
of the river system as proposed will decrease this risk and remove the coal creating AMD conditions.
It is important that the activity on site is monitored by a suitably qualified (SACNASP register in the
field of aquatic sciences) aquatic ecologist on a quarterly basis to ensure non- and stochastic events
and impacts are mitigated. If the proposed management and mitigation measures are incorporated

in addition with the rehabilitation plan the project can be supported by the author.

9.2. Environmental laws
The following environmental laws could be applicable to the study site. These are only
recommendations and to ensure compliance, a lawyer specialising in environmental law should be
consulted:
National Environmental Management Act, 1998 (Act No. 107 of 1998)
The National Water Act, 1998 (Act No. 36 of 1998) with specific reference paid to Section
21 of the National Water Act, 1998 (Act No.36 of 1998)
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The National Water Act, 1998 (Act No. 36 of 1998) General Notice 1199 - development
within 500 meters of a wetland

The National Water Act, 1998 (Act No. 36 of 1998) General Notice 1198 - Rehabilitation
of a wetland area

Regulation No. 543 — 545, 2010 of the National Environmental Management Act, 1998
(Act No. 107 of 1998)

National Environment Management Protected Areas Act, 2003 (Act No. 57 of 2003).
National Environment Management Waste Act, 2008 (Act No. 59 of 2008).

National Veld and Forest Fire Act, 1998 (Act No.101 of 1998).

Mountain Catchment Act, 1970 (Act No. 63 of 1970).

National Heritage Recourses Act, 1999 (Act No. 25 of 1999).

World Heritage Convention Act, 1999 (Act No. 49 of 1999).

Municipal Systems Act, 2000 (Act No. 32 of 2000).

Integrated Coastal Management Act, 2008 (Act No. 24 of 2008).

Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983).

Land Use Planning Ordinance 15 of 1985 and the planning ordinances depending on the

province in South Africa where construction will take place
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11. Appendix A: Glossary of terms:

Buffer zone- The area of land next to an aquatic ecosystem, where activities such as construction are
restricted to protect said systems.

Detritus- Decaying organic matter found in the top layer of soil or mixed with wetland waters, a food
source for many small wetland organisms.

Endangered species- Any species of plant or animal that is having trouble surviving and reproducing.
This is often caused by loss of habitat, not enough food, or pollution. Endangered
species are protected by the government to keep them from becoming extinct.

Ecosystem- A network of plants and animals that live together and depend on each other for survival.

Emergent- Soft stemmed plants that grow above the water level.

Erosion- Process in which land is worn away by external forces, such as wind, water, or human
activity.

Freshwater- Water without salt, like ponds and streams.

Gleyed soil- Mineral wetland soil that is or was always wet; this results in soil colours of grey,
greenish grey, or bluish grey.

Habitat- The environment in which an organism lives.

Hydric soil- Soil that is wet long enough for anoxic (oxygen less) conditions to develop. The water in
the soil forces air out. This soil type is found in wetlands.

Hydrocarbon Qils, fuels and paints made using fossil fuels (including crude oils, coal etc.)

Hydrophyte- A plant, which grows in water.
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Mesotrophic soil- Soils with a moderate inherent fertility. An indicator of soil fertility is its base
status, which is expressed as a ratio relating the major nutrient cations (calcium,
magnesium, potassium, and sodium) found there to the soil's clay percentage.

Organic material- Anything that is living or was living; in soil it is usually made up of nuts, leaves,
twigs, bark, etc.

Organism- A living thing.

Peat- Organic material (leaves, bark, nuts) that has decayed partially. It is dark brown with
identifiable plant parts and can be found in peatlands and bogs.

Pollution- Waste, often made by humans, that damages the water, the air, and the soil.

Precipitation- Rain, sleet, hail, snow.

Riparian- Riparian habitat includes the physical structure and associated vegetation of the areas
associated with a watercourse which are commonly characterized by alluvial soils, and
which are inundated or flooded to an extent and with a frequency sufficient to support
vegetation of species with a composition and physical structure distinct from those of
adjacent land areas

Redoximorphic conditions- a soil property, associated with wetness, which results from the
reduction and oxidation of iron and manganese compounds in the soil after saturation
with water and desaturation, respectively. Mottling are common redoximorphic
features of soils.

Runoff- Rainwater that flows over the land and into streams and lakes; it often picks up soil particles
along the way and brings them into the streams and lakes.

Salinity- The amount of salt in water.

Saturation-The condition in which soil contains as much water as it can hold.

Silt- One of three main parts of soil (sand, silt, and clay); silt is small rock particles that are between
.05 mm and .002 mm in diameter.

Submerged aquatic vegetation- Plants that live entirely under water.

Top soil- The top layer of soil; it is full of organic material and good for growing crops.

Water table- The highest level of soil that is saturated by water.

Watershed - All the water from precipitation (rain, snow, etc.) that drains into a particular body of
water (stream, pond, river, bay, etc.)

Wetland- Land which is transitional between terrestrial and aquatic systems where the water table
is usually at or near the surface or the land is periodically covered with shallow water,
and which land in normal circumstances supports or would support vegetation typically

III

adapted to life in saturated soi
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12. Appendix B: Acronyms

AECO

ASPT

CERM

DSS

DWA

DWS

EC

ECO

EIS

EWR

FRAI

FROC

GSM

GDARD

Aquatic
Environmental
Control Officer

Average Score Per
Taxon

Comprehensive
Ecological Reserve
Methodology

Decision Support
System

Department of Water
Affairs

Department of water
and sanitation

Ecological Category

Environmental
control officer

Ecological Importance
and Sensitivity

Environmental Water
Requirements

Fish Response
Assessment Index

Fish reference of
occurrence

Gravel, Sand, Mud

Gauteng Department
of Agriculture and
Rural Development

IERM

IHAS

IHI

MIRAI

MVIC

MVOOC

NFEPA

PES

REC

REMC

RERM

RHP

SASS5

SIC

Intermediate
Ecological Reserve
Methodology

Invertebrate Habitat
Assessment System

Index of Habitat
Integrity

Macro-Invertebrate
Response Assessment
Index

Marginal Vegetation
in Current

Marginal Vegetation
out of Current

National Freshwater
Ecosystem Priority
Areas

Present Ecological
State

Recommended
Ecological Category

Recommended
Ecological
Management Class

Rapid Ecological
Reserve Methodology

River Health
Programme

South African Scoring
System (Version 5)

Stones in current
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SOG

SO0C

TPH

TWQR

VEGRAI

Wetland IHI

WMA

WUuL

WULA

Soap, oil and grease
Stones out of current

Total petroleum
hydrocarbons

Target water quality
range

Vegetation Response
Assessment Index

Wetland index of
habitat integrity tool

Water Management
Area

Water use licence
(approved license)

Water use licence
application  (license
application)
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