=

", AMABRCHR- MDA !
M"H#S%E&!" () )", +-&iB) ¥ +BT). (+) 1= (+ +
&I IO (*1 048 S YO ENF &) &) .0.) (GHL ) &AE 4!
H BYEVHE] -+ ) HIX&(1E* %! | 1B; "% *1#'@!14DP
VT I T 1M & EYe I (Yo< %6

IS HYE (&

!

I"HSIH%& (1&B(%X$+&"-  UH#I0%)H
%

011962)%34546+

"HEW&H("H#)*+!, (-+%*#,"'#./+)*#,0!,,12345144636 !
4ITRIT'#HB"&I9*0I8+"%#!19%#: ;" BI#* (%<%*=-"I<>1  24472519%¢#:;" 81#* (%<%* |
999@",,"#$N&#("#)*+ @, ( !




;E ENVIRONVENTAL <) YHHYHE I H:1< ' (*. )-8 " YoHE #I*& (1E*% 1B; *%.$14D?P

COMPLIANCE CONSULTANCY

&")&),;*&, *+!-&' 1" &IF-)0GH): ]

!

(1) HI%EH)*+)T!  +

X

[89::<=+">?:@ -KLMLNAPURNSKTQEREPRMOKVEVMLR! XULYVNN!MKLGMMBIKRMN[NS
NSLKVZO! VRP! MVQ\VZURZ! M]VRS! I1IB"\WKY! B8\@! 4D?H!'S_LLF
&0OZULR

/89:;<=+"A?B;8@ ", AMABRCR"- MDA

.CD;E=+">?:@ &OSLKS!IAVKQLV]!-KLPH-QC P

'‘DEDF=8G+%:H;8:E<; #*!

)JA=I98F @& +ONSOK! VRARRSOMMVRI<O'TUPORALTS

-=>=AF+9H+%;398=@ IURV]INTXYUSSOPBIASKRYORS

>=+OH+DFFA;@  IOXKTVERB2!

%:;KD;L+/;8D9M #1¥]

+

I"HB06& 1" (). & FB)" 1+.&"-25()". 3+.&"().(+,1 )$*-@ +
90!bO]JQLYO!VR[IORCTUKUONIKOZVKPURZISAUNIPLQTYORS!IVRPIUSNIQLRSORS@!-JOVNO!QLRS\
!

-=JI>E+1;NADM;EIQM=+  + + + O;FFD&;NADM;EI9AR9E;G G
"RaUKLRYORSV]!,LRNT]SVRS!e!-KVQSUSULROKRaUKLRYORSV]!,LRNT]SVRS!el-KVQSUSULROK

)O]d'f2C6!B4ICC?!gC3B ! ! ! )O]d!f2C6!B4ICC?!gC3B
"YVU]MSOMAVRhOQQORaUKLRYORSV]@QLY "YVU]dONNUQVhOQQORaUKLRYORSV]@QLY
bbb@0QQORaUKLRYORSVI@QLY! ! bbb@0OQQORaUKLRYORSV]@QLY

N
&'0$,I"($)*$(3  +

"RaUKLRYORSV]! ,LYM]JUVRQO! ,LRNT]SVRQ[! #LSUQOd! )*UN! PLQTYORS! UN! QLRWUPORSUV]@! ¢
URSORPOP!KRMINMITY TNS!IRLS!PUNQ]LNO!LKITNO!SMOIURWLKYVSULR!QLRSVUROP!UR!IUS@!%)
SAUNIPLQTYORS!IURIOKKLKH!M]OVNO!RLSUW[ITN!IUYYOPUVSO]['VRP!IPO]JOSO!SMO!PLQTYORS!VF
*R[ MOKNLRV]!'aUObN! LK! LMURULRN! OiIMKONNOP! X[! S"O! bKUSOKKOXN RGBS RE2Q NN LK!
LMURULRN!LW!"RaUKLRYORSV]!,LYM]JUVRQO!,LRNT]SVRQ['LKIUSN!QJUORS @!

%

*12342%5672%37%"&&%82%93:2%3;6<7%124425=5>%6<:%?667@:=57%65%7A2%25B=:65C257D %7/
F69<C2574%3:2%@:=572F%F6<%2%4=F2FG

["<&/*&012324 REV 01 PAGE 2 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



ECC

®  ENVIRONMENTAL <L;1); YoHYHEH:1<%'(*..1-&',". YoHE!'H#II*&('E*% 1B; *%.*14D?
come &")' &), *&, *+1-&' :/,"&.IF-)0G!+): |

IRI.2($#1+-2")%3  +
!
<TNAMSMUQ\ORMRZIU v « A"§Z JVA ¢]}v Vv I}E 5Z] | v]vP }( PPE <+]A pv -
R@S@ZOS!NMM@G!KONT]SURZ!UR!VRIZRAXNNRENEW!SNIPOQKOVNO!UR! XULPUaOKNUS[H!N
E « Jv EECIVP % ]3C_U pe]vP « A EHURIXLSHE QIQLYYOKREVIE u]
FWKOO/L]PG!VRP!QLYYTRVKERIR]PG!WVKY URZOVKIGRODK® ! LW!EVU! 11BINNDNVR SORPN!
SLITSUJUNO! SKROVQRQK!IXTNAMNNMOQUON!VN!KVD!YV SOKRWNMKE SNAWRZRS @! ALT]P!SMUN!
XTNURONN! aORSTKO! XO! NTQ@SNNIMVEMERTRQKLVQANOK! XTNA WA QUUQKILRLY UQ!
MTKMLNON!VRP!KVRZO]VRP! YMBVFOMDREK\OSOP! SLIROUZMXLTKURZIWIKESKNMNRPUO]P!
bUSBR!ISMOIXKLVPOK!IKOZULR@!

)MO!' XULYVNN!I WKLY! XTNM SNUQ\ORURZ! NMOQUON! UNINOOR! VNI'VIRVSTKV]! KONLTKQO! WLK
VPPUSULR!URPTNSKUON!VRP!OROKZ[INTMM][@!)"O!S*"URRURZ!LW!S*"O!UPORSUWUOP!XTNMS
NOOR!VN!V!IYOVEXMKLaO!XULPUaOKNUS[!VRP!OQL]LZUQV]'KONSLKVSULRIF#I..H!I234?G @!

)"0 UYMVQSN! LW! XTNA S"URRURZ! MKLQONNON! TNURZ! YOQMVRUNOP! YOVRN! bUS” KONN
WTRQSULRURZ! UN! QLRNUPOKOP! XOROWUQUV]! VNI US! bU]]! XO! PYRP! bR \KWQN'RSKURDP! YVF
OQLIUQV]! KONSLKVSULR! LW! WVKY! EVU118"VUNV! RL@4D?! VRP! KONSLKO! S*O! ][VRP! SLbVI
QLRPUSULRN@!

I

)"ONUYMVQSNWMHYNKLQONNURZRZ! S*O!KOSLKS! QVKXLRUNVSULR!N[NSOY!bUSMN KONMOQS! €
MVKSUQ]O!OYUNNULRN! b "OSM"OKRIN R AKMIHOIMOQSOP! SL! XO! [JUYUSORUEYVRNUSO!
MKLQONNURZ!VRP!XTNNEEIBRERAK O!bU]]IXOINLYO!KO]JOVNO!LW!IOVTNSIWROBN!WKLY!YVQ
SAVS!DUTUYMVQS! SMOTUYYOPUVSO! aUQURUSI! XTS! bUJ)! XO! LW! NALKS! PTKVSULR@! *PPUSU
VRQUIIVK['YVQM"UROK['RLUNOH!b"UQMQLT]PIXO!VIPUNSTKXVRQO!SLIUYYOPUVSO!ROUZAXLTKN
NALKS!PTKVSULRIVN!bOJ|@

I
YKLTZMNWTKSMOKIURADRHHUZSBVN!IPOSOKYUROP!SMNYVSISMOIOWWOQSN!WKLY!RLUNO!VKO!QLR
YURLK! NUZRUWUQVRQOH! A"LbOaOK! bUS”! VPPUSULRV]! YUSUZVSULRH! S*O! NUZRUWUQVRQC
VPPUSULRV]'YUSUZVSULR!YOVNTKON!IURQ]TPOd

I +VXLTKIURSORQSEaNSUON!bU]IXONBURINYQVBOP!PV[JUZASIbLK\URZINLTKN]

' ,LRSURTV]!ORZVZOYORS!bUSMNKONUPORSN!I!NAV]'XOITRPOKSV\OR!X[IS*O!IMKLMLRORS!S|
QLRQOKRNILKIUNNTONH!VRPIVMMKLMKUVSO!YUSUZVSULR!IVRP!YVRVZOYORS!YOVNTKC
VZKOOPj!'VRP

I #LUNO!NTMMKONNMIRION!INAV]IXOIVMM]UOP!IUW!OIQONNUaO!RLUNO!LQQTKNIUR!ILQVS!
VWWOQS!KONUPORSN@

|

)*O!I NSTP[! VKOV! UN! [LQVSOP! UR! S*"O! 'YVSV\L! EKLTRPbVSOK! <VNUR@! )*O! ZOROKV]! PUK(
ZKLTRPbVSOK!W]Lb!UN!OVNS!VRP!NLTS"OVNS! SLbVKPN! S*"O!'Y SN 8! 'SNTH K RARNBOK
MLSORSUV]IUN!JONN!WVaLTKVX]JOH!XTS!USIUYMKLaON!SLbVKPN!S*"O!OVNS!VRP!NLTS*OVNSH!
NVYO!PUKOQSULR!'VN!SMO!'YVSV\L! &UaOK! F,AKUNSO]UN! VRPMIEKIIQW ONORIM RR30ES! bU]]!
RLS! AVaO! NUZRUWUQVRS! UYMKRERPLRRPITIITKWVQO! bVSOK! QLRPUSULRN! LW! S*O! VKOV!

["<&/*&012324 REV 01 PAGE 3 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



;E ENVIRONVENTAL <) YHHYHE I H:1< ' (*. )-8 " YoHE #I*& (1E*% 1B; *%.$14D?P

o s &")' &), *&, *+1-&' :/,"&.IF-)0G!+): |

LMOKVSULRN!bU]!RLS!VPaOKNO]['VWWOQS!USN!VXUJUS[!SLIVPVMSIURIVIYLPUWUOP!WLKY @
XTNMNSAMURRURZIVQSUaUSUON!IbUJIKOPTQO!SMOIMKONNTKO!LR!IOIUNSURZ!bVSOKIKONLTKQON

)"O!' LaOKV]]! MLSQRSWYQS! LW! SNUN! MKLMLNOP! MKL_OQS! UN! RLS! QLRNUPOKOP! NUZRUWUC
bUPQ][! OIQOOP! KOQLZRUNOP! JOaO]N! LW! VQQOMSVX]O! Q*"VRZOH! PLON! RLS! S*"KOVSOR! S*
KOQOMSLKNH!VRP!US!IUNIRLS!YVSOKUWYVRIRZMAKQQUN@E RO VNNQNRNORSKONR!SL! XO!

QLYMKO”ORNUaO!VRPINTWWUQUORS!SLIUPORSUW[!UYMVQSNH!VRP!US!UN!QLRQ]TPOP!S"VS

KOcTUKOP@!
[

["<&/*&012324 REV 01 PAGE 4 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



pECC

ENVIRONMENTAL <11 YoHHNHE P HI<' (*.1-&' " YHE ' HI*&(1E*% 1B; *%.*14D?
e &") &)L, &, -8 /,"&.IF-)0G!+): !

()1*1+&0+.&"(I"(-  +

6! $"(%&,2.(3&" SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSHHISSSSSSSSSS

4@4 -7 )3es%w 1 0@0 00 QQOOCCAACCCECEECEEEEEEEEERE B@
4@ o ©E0000ECEOEEEEECEEEEREEEEREEEREEEEEEREE
A@I5 ) &G T ) @@0QEOECACAAeACEAREEEIEERAE
AQUG " HSUWH(H) ), (+Y*H, " H ) H,0 QQ@O@@@Q@OE@EE@E@EEECEECEECEREEE@E@E@E

4@ "HSNEH(H)HHEHE KNG (H). 1@@Q@Q@OQ0QOAOAAE@EAEEACECECECEEEEEAE@E

4l WT&,&*&73+)",+)/I%&).T B£SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSIMHSSSSSSSSS

2Q@4 -1 &L IR () PEOEOE@OCEEE@EE@EE@CECEEEEEGEEAEE@E@E
2@12 )RR HED @@0@e00eCeeeeAAAACREERERCERERAE
2@5 . &"HWHE!)-T") 0@@@@ Q@@ 0@ CECEEE@EEEEE

20@6 . -UHE!I);"IHSWR H(H) HIE(H) PEEQE@QE@C@ECAECARRCEEAE i
2@D <"+%#')%". /@@ @ Q@@ Q@ Q@ 0O @EEE@ECECEAEECEEGEEE@EE EEE@@E@E

2@IC %6+,)-8"%, )W H I 1"$*+1) %' PEQO@QECECE@EC@@@E
2@g "% riHNwE  1@@Q@Q@O@EQOACEEE@CCEEEE
2@B %Wyt ) &) %" QOO0 O@@@Q@@Q@@AE@@EX
2@? %)%, '0@Q@Q@Q@OQCACAEEEECECECEEEEEE
2@43  #"9.-+"&I1%$"8)%."("H). @QE@QE@Q@OAO@E@E@E@E@CE@EAE
2@44 ## Aa%+(80  Q@@Q@QQO0AO@EEEECACEEAE
2@42 . ((*&0"11%..["1&*%. "
2@45 &My "%t (-
2@46 | %1 %M 41 "(-
2@4D */);'
2@4cC

M 96172%)(&%3+0%) IWEIHX -6SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSE8SSSSSSSSS:!
5@4 #wwE%.+)%H0 @@ @@ @ @ 0 @00 00 CECCEECCEECEEEEERERAEA!

5@2 #yw# L E eI EN( (@QQ QR0 CCCCCCEECCERAAE BREEE B
5@5 -"a(%).#1%%". @@QQQQAACAECCCCCERREAE PE@EREEREEE
S5Q@5@ A&+ $*#)1+%,"#," 1"

5@6 9 &+I<#8Ly#r&:. @@ O@Q@Q@0Q@O@Q@C@C@AAAAEEE@@EX

5@D 1'g") )98 % . )#relel  #H%<n@@@0 00000000000 aARRRAE

Y 1%&O0!.(+,!-.%%$/($&" BSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS8ASSSSSSSSSS

6@4 #mnan"-&7") @@@Q@Q@0QQOE@EEEEEECEEEEEECAEEEEEEREE@E@@E(
6@2 </; I'#&*;("#) B:%.8'#e#EG#4.". @@Q@Q@QQ@Q@OO@E@@E@E@@ECECEEEAEEEE@@@
6@2@4/" '@Q@Q@0QQQCAACCCACCECCEECCEEEEEEEECEETREERRERGA

6@S5 <1.;)%#H%WHEL"1%#%)%HD @ @ @ @ @ @ Q@ @@ @@ @O CEEEEEEEAEGEEEHEEE@@E

["<&/*&012324 REV 01 PAGE 5 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



pECC

ENVIRONMENTAL </;1);%HHWHEH#: 1<% (*..1-&',". . YHE'#I*&('E*% 1B; *%.*14D?

COMPLIANCE CONSULTANCY &ll)-&)!7;*&7l*+!_&l :/,"&_!F_)OGH_): |
!
B@6 |, /&&"#)L)) ) -&T" )& F&( Ex18% @4D@Z@@@@@@@@@@@@@@@@@@@@
B6@ID ( ";*#%."1</.;1); YottHUHE"KI%-("H#) 0@E@@@@@OEE@E@E@EE@ECECECECEEAEEEA@EE
6@C ) w#a . @000 0000eeeeeeeeeeeeeeeeEEEEEEEEeaa
6@A@4 e e ©E@EEQCCECCECECEEEEEa
6@A@Xenk)-&1) %% |@Q@Q@@Q0QQCAOCEACECCCEACECEEAEEY
6@A@5 %&(%. %% @@Q@ Q@O0 OEEE@EEEECACEEEAEEEEEEE
6@lg H&*)&/,)& 0 H#.%)" P@E@@Q@@Q@OA@E@E@E@EEECEECEEECEAEEEREAE@EAE

6@B "K%-(HEK%E(H. @@QOQQQACOOAAAE
6@? Wjewr+i)+7ye0)( D000 00CCCRRRE
6043 *wyarpis i uoe @0QOCOCCECECECCECEERE
6@44 # Aryer)us 12@QQQCCCCCCCEECCEEEEEEAEa
6@42 -9a+0 @@Q@QQAEECOCACACCEEEEEEEE

6@45 1+ 2@@0QQQCACCECACACACEECACEEEEEEAEEAEREEEEARRRE
6@46 9 *al--+or#l Q@@ Q@Q@QQOOOEEEEECEEEEE
6@4D 9 '&8"&.!*,(()%'# @E@OQQOCREEECCCCAEEEEARAAE

6@AC 9 *)"I(HE"("#)! Fr9: 141" 11+/"#)19*.)" G@@@@@@@@@@@@@@@ @@
6@4g ; *J*&I119%)" @@@@@O@O@OEEECECEEE@CEAE @@ EE

U 1)-*$"1+[+.2%%!" (+1$&/T3-$.)*+!"#$%&" " BSSSSSSSSSSSSSSSSSSSSSSSASSSSSSSSSS

D@4 , +%(*)''@@Q@Q@ @@ Q@@ ACECEACCCCEREEEEECEEREE
D@2 E"+E0 @Q@QQQ@@QQACCACCCCEEACCERAE

D@5 )-E&* 0L %+. Q@O@Q@Q@QAOQQCAOCA@EOE@CEAEAE

D@6 ; 0&+E0 2@@Q@Q@QQ@OACA@EOOAOCACAAEAE g
D@D $'E%# 10@QQ QO CACACEEEACEACEAEAEEEAEEEEEEECEAAE

D@D @4#,&™,;"&I</.;1.-" %" 1) *)(01-")"#) %*++0T, &I H#I*&(!

DAC I*#1."%". |Q@@@QO@C@AEA@A@@A@CA@E @@@@E@@E@@E

D@g .'% A#(%,""HS%&H("H) !@@@@@@@@@@@@@@@ @@@EEE@E@@E@E@EEEE@@(
D@J@4 "(E&~0 @@QQRQREQCRCCCCCCCARLLCRAE
D@Jd@Ese##" '@@Q@QQOQQQAOCEE@E@EECEAEECEEEEAEEEAEEERRE@A@@EE
D@J@5' (+0(#) '@@RRRQ@CReCCECCCERRRRE

D@JE@6 #(0 @@EQQ0EEAeeeaeCeeanaeax
D@JED "+, @@EQE0CAeCEECEEEEaaE I
D@JAC 2%)'F@ @@ Q000 eCEeAECEEREEEEAREEEREEEERES

1! $,1"($0%.) ($&"+)", +1#)*2)($&"+&0+$'/).(- BSSSSSSSSSSSSSSSSSSSSSSSSHHSSSSSSSSSE

C@4 *.".("H)E/%:#," @@ CEE@E@E@E@EECEEEEEEEEEAEE@EE @¢
C@2 +96(%)*)% 't k" &) *Yott) %" x4 1%, /() Yo', @0@@0@Q@0C@E@@EE@E@E@CEEEEAEHERE@@@@E(

AL Y)Y (#)- 1= (H0$" " T+)" H%&I&-, +S(ST)($&"+)") T (+'1)-2%!- Y

g@4 %)), H%' L%EA%I% D Q@QOQ@Q@0Q 00O EOACECEEEERE@EEE@EE
g@2 . -%#EL* (W) % %H#EQ @@ @ Q@@ @ 0@ EE@E@CECECECEEEEREEEE@@E

["<&/*&012324 REV 01 PAGE 6 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



ECC

= ENVIRONMENTAL <L;1); YoHYHEH:1<%'(*..1-&',". YoHE!'H#II*&('E*% 1B; *%.*14D?
o s &")'&)!,*&, *+1-&' :/,"&.IF-)0G!+): |
!
\D IHS%&M () +)") 71 (+%)" B£55SSSSSSSSSSSSSSSSSSSSSSSSSSSITESSSSSSSSS

7l &"*2-$&" BSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSBISSSSSSSSS
Y SRH)@+"HSY&" " () +)") TV (+/*)"+P . &"-(%2.($&"+)", +&/1%)($&"+&0+)+

1$&)--+%68&.1--$"7+*)"(+)" +-(&%) 719)%NQ  B8SSSSSSSSSSSSSSSSSSSSSSSSSSHSESSSSSSSSS
)" SREL@H&" H.T'$.)*+-2"%3  BSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSHISSSSSSSSSS
)" SR+.@+/21*$.+.8"-2+()($&"+1#$,I"] BSSSSSSSSSSSSSSSSSSSSSSSSSSSSSEBSSSSSSSSS
)" SR+, @+!.+.# SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSHISSSSSSSSS!
)" SRH@+#1%(11%)(1+0)2")+)" +0*8%)+-1.$)*$-  (+-(2,3 5SSSSSSSSSSSSSSSSSSHESSSSSSSSSS
)" SR+O@+TI1%$()7!+-/1.$)*$-(+-(2,3 BSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSIBESSSSSSSSS
)" SR+T @+%E/&-)*+0%& +"H$%&RESSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSBISSSSSSSSS

*$-(+&0+()1*1-+

V<A 1A AR ) 1) ot

)I<+I21AX%.)":1%,)%$%) %0 @@ @@ @0 0EEEECCCCECCECEECEEEEERERRRRE
J<HBIAVERHIZT(9E8 10000000 0eeeeeeeeeeeeeeeCEEREREEEeeE
)'<+"16! A )%'#+1-+%,%". 0 @@ Q0 Q@ 0CCRECREEA!
J<+"ID!HE&T" )&+ & (%)& K% (H). (@@ @QQQCCCCCCAEEEEAREAE

YF<A"ICHHL/((&ON11+%6(%0)*) Yo HHIE, "&) o) %" 11 1(-) %o #1); 1" 0418 .. [ NEE)
<"1 LA((*&OVINO(-+,).1:" (" #).%E#%I%, "0 @ @0 @ @ @ @@ @A QOTE @A
Y*<+ 1B AVOEHY01%, *#)1%6(-*,). KH:1-&'=' "1 (Yo) Yo EX) Yo' ("+./&.". 0@@@000AARIPAA@A@@ QA

*$-(+&0+0$729%6+

N
1%E/&"Ud+ *+%)0I(-III*&(IE*%!118;*%.* 1@@Q@Q@Q@ Q0 0A@AAA00QCACEECAEEAR
I%E/"2N, I %(): 10000000 0eeeeeeeeeeeeeeeerEECEEERERa
|96E/&" 15II&(1E*%61 18,06, *# @ADP/&&. [#:":1<01."$" &*+I*&(. PEEE@EEECAACEPE@EAAEAC
96E/&" 1601, */." 1 II</.;1, #)&'+IF /&, "d!:* HI234gH!9%);1%6#.,&%-)%'#.1*::":1<01",, G GER @

I%E/&"1Dd!."#.9%)%$"1*&"* Iy 1<"I*$'06:" 14! 1*&(IE*%118;*%.*1# @4DH @4DBD@RQQBHRQQQ@ @@
1%E/&"ICAI&/<<"&I9;™+":1)%(<"&! +EE%HE!(*,;%#". @@QQ@0O0Q0Q0OAAQAAQ@ATVEAA@AA
1%E/&"1gd!)&*,)'& A&*U%o+"&1, (<YH*) % HIFY(*E" F&"II'&1%++/.)&*)% #-/&- " '#+0G QRO @

196E/&"1BAI+*0'/)!'I1'#.%)"I'-"&¥)% #*+ 148" 19%6):106#.") 111 &") &)1, *(<"& elele:claelelelele]

["<&/*&012324 REV 01 PAGE 7 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



e &") &)L, &, -8 /,"&.IF-)0G!+): !

ZE ENVIRONVENTAL <) YHHYHE I H:1< ' (*. )-8 " YoHE #I*& (1E*% 1B; *%.$14D?P
!

96E/&" 1201+ ,-1, *&)&Y6:E"1:/ )1, ++" )'&1.0.)" (1%++/.)&* %'#@@EERO00ACAEREAAAAE
|96E/&"14301%++/.)&*)%'#!'11);"11%6&"1, #)&'+1.0.)"(19%);1¥1<* 8 A" I&"I+1$5+$" (@B @@

96E/&"A4M%H: 1&'" 11 1) E"H'&* 18'(<*)  r&™ IF&"d ()'<+H'@,( 12323@QOW0QQ@@Q@Q«
96E/&1420& " E% #+HE"+'E%,*+ L")%HEI )" 1)0 1™ 10@Q@Q00QA000CHARE@AEa
196E/&M5d"+"$4)%'% 1-&1%+"11 )" 1):0 & @@@Q@ 0000000 ACACEEAEARE
1%6E/&"46d& " E% 1. %H(*- 11 1);" 1):0 r&"™ @@@Q@O00 00000 eCACEREAEAAE
9%6E/& A& EW #++,0:&+E% *+ 1= 1l )" L):0 r&"™ 0@@QQ0Q0CA00QEH@@a@a@
I%E/&"AQIE"E% H#+S'E"))%'H 1(*- 1l )" )0 & 0@@QQ@@00CAACCAHRCAA@A@@«
1%E/&MAgMe(-*,) ™.".("H)  I(");"+EO 0@@QEEQ00AAAEACAAEEECEAEAE

["<&/*&012324 REV 01 PAGE 8 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



1B; *%.*14D?P
/"&IF-)0G!+): |

<L) Yo HHYHE I H:1< Yo' (*. 1-& " YoHE #II&(IE*%
&")'&)!,*8, -8

COMPLIANCE CON‘SULTANCY

*$-(+&0+)..%&"3'-+)",+)11%!#3$)($&"-  +

)11%I4#$)($&"- + 1-.008/($&" +

T+ +ONNISTVR

ar (LKO!SAVR

)$.- + *QCTUKOP!%YYTRO!POWBRKIORD)!

11+ <TN/I"cTUaV]ORS

.+ ,VKXLR

&#$,6Z + ,LKLRV!SUKTN!:UNOVNO!234?

)t :OATNMURZ*PaUNLK[!.OKaUQON

1+ ‘UNSKUXTSULRI<LVKP

0 o+ :UKOQSLKVSO!ILW!"RaUKLRYARSV]*WWVUKN
b-,, + "RaUKLRYORSV]!'VRP!.LQUV]:TOtUJUZORQO
I+ "RaUKLRYORBYMUVRQO!,LRNT|SVRQ[

I$) + "RaUKLRYORSV]!1%YMVQS!*NNONNYORS
"N+ "RaUKLRYORSV]!/(VRVZOYORS!*QS

'+ "RaUKLRYORSV]!(VRVZOYORS!-]VR

I-$) + "RaUKLRYORSV]!'VRP!.LQUV]!%YMVQS!*NNONNYORS
0-. + ILKONS!L.SObVKPN*"UMLLTRQU]

T+ ;[PKLZOR

To+ ‘OQSVKDN!

TS# ;s TYVRI%YYTRLPOWUQUORQ[!$SUKTN

$b)/ + %RSOKONSOP!e*"WWOQSOP!-VKSUON

$0+ %RSOKRVSULRV]IIURVRQO!LKMLKVSULR
X?[18 + 8U]JLYOSOK!MOKINLTK

I"<&/*&012324

REV 01
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!

PAGE 9 OF 78!



2 ECC

B EEONNENTAL <) YHHYHE I H:1< ' (*. )-8 " YoHE #I*& (1E*% 1B; *%.$14D?P

e
|

e &") &)L, &, -8 /,"&.IF-)0G!+): !

)11%!14#$)($&"- + J-.%%%/($&" +

X?ct+ .CTVKONU]LYOSOK

YW*% + (URUNSKJ['LW*ZKUQT]STKOH!9VSOKIVRP!+VRP!&OWLKY

no( + (URUNSK['LW!"RaUKLRYORSH!ILKXDKISK}FVRP!

" Y+ #VSULRV]!:0aO]LMYORS!-][VRIWLTK

"0-- + #VYUXUVR!LKONSK][!.SObVKPNAUM!.SVRPVKP

") + #VSULRV]I.SVSUNSUON*ZORQ]

"0/ + #LRAUYXOK!WLKONSI-KLPTQSN

(4 #LRAOQ "RUQV]'.TYYVK|

&+ i[ZOR !

d + :OZKOO!,O]NUTN

o+ -LJUQ['VRP!.SVRPVKPN!,LYYUSSOO

- TIWTK

& + .SVRPVKPI'MOKVSURZ!-KLQOPTKO

-e' + .CTVKO!(OSOKN

-=6f+-=4f+-=V dE veo § (E}u 8Z ' Eu v A}E "5 un _ AZz]
VXXKOaUVSULRN!KOMKONORS!SMO!Q]VNN!ILW!QLYXTNSUX]O

1+ )TXOKQT]LNUN

WTE&+ 9LK]P!;,OV]SMN'KZVRUNVSULR

!

[

I"<&/*&0'2324 REV 01 PAGE 10 OF 78!

ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



ECC

B ENVIRONMENTAL <11 YoHHNHE P HI<' (*.1-&' " YHE ' HI*&(1E*% 1B; *%.*14D?
e &") &)L, &, -8 /,"&.IF-)0G!+): !
!
6 $"(%&,2.($&" +

4@4 - &7")I'$"&$%"9 !

IVKY!EVU! 118" VRIADIN! |LQVISORIKLIUYVSO][! 3BIYTSA OVNGB 0! 8LY XWS$OSS]OYORS!

62! \Y! NLTSHONS! LW! EKLLSWLRSOUR! SLbR! VRP! QVR! XO! VQQONNOP! aUV! S*O! :2D42! PUNSK
XKVRQMNOP! LTS! WKLY! S*O! <B! YWIFREKOSPL'LRP_TENZULR@! )*O! ROQENNABK[IRRURZ!
VQSUaUSUON!VRP!QLRNSKVREQORINWRZIEQ VK QLV] X EKRIMSTIKGE LS LKVZO!VRP!MVQ\VZURZ
M]VRBJ]]'XO!LMOKVSOPEPSABS! AVKQLV]!-KLPH-SEHAGRY MVR[!FS"O!MKLMI@RORSG

|

Y*O!MKLMLNOP!MKL_OSSURUYBIR QKL VQ OK! X TN NIROMMPMKFMKL_OQSENLSUEO!NOO!
SAO!LQV]US[Y VMIXDEBRO@G

WECS

4

FFSG 4326
WGS 1984, 335

Maria Bronn
B

I
" _Gtostfontein
Legend

@ Town/Settement
===t Railway

e TrunK road
w— 3N road
e District road
[ Regional Boundaries

B Farm Gal - Kaisa No.159

Longude | 1782733

Lotitude -19.87595

Retort Charcoal Producers (Pty) Ltd
Locakty Map

£0C Document Reference
ECC-118B-269

Map Produced:
05.02.2021

0$72%18++&.)*$(3+)  &0+0)%'+7)$+[XT)$-)+

4@2 L -"T9'&8 !

"RaUKLRYORSV]!,LYM]JUVRQO!,LRNT]SVRQ[!'F",,GI"VNIXOOR!ORZVZOP!X[!S*"OIMKLMLRORSHI!SL!T
".%* VRP!VR!"RaUKLRYORSV]! (VRVZOYORS!-]VR! F'(-G! URI SHINIRVWOBSY]! (VRVZOYORS!
*QSH!233g!VRPIUSN!IKOZT]VSULRN@!

!
)*OIMTKMLNO!LW!SMUN!KOMLKS!UN!SLIMKONORS!S*"O!'WURPURZN!LW!S*"O!NQLMURZ!NSTP[!W
)Y"UN! NQLMURZ! KOMLKS! AVN!' XOOR! LTS]JUROP! UR! SOKYN! LW! S*O! KOCTUKOYORSN! LW! ¢

I"<&/*&012324 REV 01 PAGE 11 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



' ? % "HBYI&6'((O1H(+!™ S/, 0188 ()1, (12*/-1)* 33194'$+1567 |

COMPLIANCE CONSULTANCY /1&,/&'0%*/0,*8'/, +#01/$|9&,|8&+I

->?>@ABA\?C*DCE! (FG!H!Fll<==H!>?JIKCLIMA@NO>CKF?LE!PMFBNO@>CAJ!K?!<=5<19MAIAMMAJ
1*/A@NO>CKF?L:G

!

*21 A?RKMF?BA?C>0! DOA>M>?DA!>PPOKD>CKF?! SKOO! TAILNTBKCCAJ! CF! CQAMIBQAR>?C! DFBI
-K?KLCMU!FII-K?KLCMU!FI!1?RKMF?BA? O R ERWIKLBMLI 28 G

!

Z s %@E % E §Z]e E %}ESX [+ § Eue }(( E (E Vv (}E 3Z oo
PFCA?CK>O!AIIADCLE!SQACQAM!PFLKCKRAIFMI?A@>CKRA!>?JICQAKM!MAO>CKRAILK@?KIKD>?
CADQ?KD>0!MADFBBA?J>CKFRKHIBRIMFPMK>CAIBKCK@>CKF?!BA>LNMALG!!

!
&QKL! MAPFMC! PMFRKJAL! K?IFMB>CKF?! CF! CQA! PNTOKD! >?J! LC>XAQFOWBMMK @ >KJ! K?! C
PMFDALL!IFMICQA!PMFPFLAJIPMFZADCG!&QAIFTZADCKRAL!>MAICF!

I .MFRKJA!>! JALDMKPCKF?! FIl CQA! PMFPFLAJ! > DCKRKESQKBPR! CQA! ERCKRKCU! KL! CF! TA!
N?JAMC>XA?E!I>?JICQAIOFD>CKF?!FIICQAI>DAKRKCU!F?!ICQAILKCAV!

I .MFRKJAI>IJALDMKPCKF?!FIICQAIA?RKMF?BA?C!CQ>C!B>U!TAI>IADCAJ!TU!CQA!>DCKRKC

1 "JA?CKIU!CQA!O>KPINNICRNKIAOK?AL! CQ>C!Q>RAITAA?! DF?LKIJAMAJ!K?!CQA!>LLALLBA
PMAP>M>CKF?!FIICQEIKIBERVRP@KD>TOAI'20| @ NKJAOK?ALG

I .MFRKJAIJAC>KOLIFI'CQA!IPNTOKD!DF?LNOC>CKF?!PMFDALLV!
I +ALDMKTAICQAI?AAJI>?JIJALKM>TKOKCU!FIICQAI>DCKRKCUV!

I .MFRKJA!I>IQK@Q!OARAOQO!FI'A?RKMF?BA?C>0!>?JILFDK>0O!KBP>DC!>LRPACKBARC! F?! | A>LK
CQ>CISAMAIDF?LKIJAMAJIVI>?]

I /APFMCICQA!>LLALLBA?C!IK?JK?@LE!KIJA?CKIUK?@! CQA!ILK@?KIKD>?DA!FI!AIIADCLE!K?
AlIIADCLG!

"?1>JIKCKF?!ICFICQAIA?RKMF?BA?C>0!>LLALLBA?CE!>?!1-.19*PPA?JKW!*,!KL!>OLF! MA\NKMAJ! K?
1?RKMF?BA?C>0! ->BA®A *DCE! (FG! H! FI! <==HG! *?! 1-.! Q>L! TAA?! JARAOFPAJ! CF! PMFRKJA!
B>?>@ABA?C! IM>BASFMX! IFM! CQA! PO>??K?@! >?J! KBPOABA?C>CKF?! FI! AWPOFM>CKF?! >DCK
PMFRKJAL'AWPOFM>CKF?!LC>?J>MJL! >?J! >MM>?@ABA?CL! CFIA?LNMA! CQ>C! CQA!I PFCA?CK>(
LFDIO!KBP>DCL!>MAIBKCK@>CAJE!PMARA?CAJ!>?J3FM!BK?KBKLAJ!>L!>M!>LIMA>LF?>TOU!PM>
LC>CNCFMU!MA\WNKMABA?CL!>?JIFCQAM!IOA@>O!FTOK@>CKF?L!>MA!INOIKOOAJG

5G] &nlll,., (1(&!,21&%11/,.,$1+1./,,10&! !
&QAIJAC>KOL!FIICQAIPMFPF?A?C!>&HTDRT IROESIC?!

| 4300848+ +)+,%,1-8&.%!"$- &

0+,1"0! & %1"/$&"..*%-- & 1%%$%)2+,9&

OFOK?_D>MTF?D>PKC>0QG "<ab!c5!]b]!/]b<b !

21"1#*[:1<=<5 REV 01 PAGE 12 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



E ENVIRONVENTAL <) YHHYHE I H:1< ' (*. )-8 " YoHE #I*& (1E*% 1B; *%.$14D?P
COMPLIAN

o &")'&)!,; %8, *+1-& :/"&.IF-)0G!+): !

4@6 "HSU&H("H) ! (-+%* ", 1+ ) #,0 !

" HIVI#VYUXUVRIQLRNT]SVRQ[IFKOZUNSKVSULRIRTYXOK!,JLNO!,LKMLKVSULR!2345144634GH!"V
NQLMURZ!KOMLKS!VRP!UYMVQS!VNNONNYORS!LR!XOAV]W!LW! S*O!MKLMLRORS@!!",,|LMOKVS
ORaUKLRYORSV]H!NLQUV]H! "GhSEMWRIEMYWLK! QJUORSN!VQKLNN! .LTS*OKR!*WKUQVH! UR! XL
VRP!MKUaVSO!NOQSLKN@!",,'UNI'URPOMORPORS!LW! S"O!MKLMLRORS!VRP!"VN!RL!aONSOP!LI
SA"OIMKLMLNOP!MKL_OQSH!0IQOMS!IWLK!WVUK!KOYTROKVSULR!WLK!IMKLWONNULRV]INOKaUQ
|
'QLYM]JUVRQO!VRPIKOZTIVSLK[!KOcTUKOYORSNUSORUMRPKE SN TR!XO!'WLKbVKPOPIX[IOYVU]!
LKIMLNSOP!SLIS"O!WL]JLbURZ!VPPKONN!

|

IEKD89E?;E=>C+.9?JCD>E<;+.9EFAC=>E<G+

~1<'>12447518]OURIQURPALO\HI#VYUXUV!

)O]d!f2C6!B4ICC?!gT3B!

"YVUJRWLhOQQORaUKLRYORSV]@QLY

4@D " HEURH(" )+ I+ EXHI& KI%&" ("H). |

)"O! "RaUKLRYORSV]! (VRVZOYORS! *QSH! #L@g! LW! 233g! NSUMT]VSON! S*VS! VR! ORaUKLRYOF
QOKSUWUQVSO! UN!KOcTUKOP! SL! TRPOKSV\O! JUNSOP I'QSWV&FS USN! KBZI MSYNRM@SAONSC
VQSUaUSUON!SKUZZOKOP!X[!S*"OIMKLMLNOP!MKL_OQS!IURISOKYNILW!S*O!I"RaUKLRYORSV]!(VR
2339!'VRP!IUSN!KOZT]VSULRN!VKOD!VN!WL]]LbNd

O+ 4+#8-(1, 9. ($HS($!- +

B@¥@'VXNSKVQSULRILW!IZKLTRPILKINTKWVQO!bVSOK!WLKIURP
MTKMLNON

I YOIVXNSKVQSULRI!LW!ZKLTRPbVSOK!UN!LXSVUROP!WKLY

S*O!IMKLMLNOP!MKL_OQSI!IVKOV@!*R!IVXNSKVQS MNRNIDBH,

WLKIWKLY!S*OI(URUNSK['LW!*ZKUQT]STKOH!9VSOKI!VRP!+)

SLIVXNSKVQS!bVSOK!WLK!QLYYOKQUV]IMTKMLNON@

4@ O!QLRNSKTQSULRILW!WMQU]JUSUONIWLK!

I )"O!ZOROKVSULR!LW!OJOQSKUQUSJ
I Y*OMKL_OQS!bU])!ZZOROKVSO!0]OQSKUQUS[!®KLTZAIZORQ

I"2@R['VQSUaUS[!ORSVUJURZ!VINQ"OPT]OP!MKLQONN!KOWOKK(
-L]ITSULR!-KOaORSULR!'KPURVRQOH!4?gC@

| )Y"OMKL_OQS!bR{PRISO!PTNS!PTO!SL!IS*OILMOKVSULRILW!
XTNAISAURRURZH!ISKVRNMLKSURZILWIXULYVNNIVRPINUO4
URNSV]JVSULRILW!VIPTNSIQL]JOQSLK!VRP!_OSIQJOVRURZ!
PTNS!OYUNNULRN!bUJ'LQQTK!bUSAUR!S*OIM]VRS@

["<&/*&012324 REV 01 PAGE 13 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



E ENVIRONVENTAL <31); YHHYHE 1<% (*..1-& " YoHE HI*&(IE*% 1B; *%.$14D?P
COMP|

LIANGE CONSULTANCY &")&),*&, & f"&IF-)OGH): |

I (URUYTYINYL\O!ML]JTSUNRIRaUNSZGPIOY USSREHL!S O!
VSYLNMAOKOH!PTO!SLIV]]'ZVNON!KOJOVNOP!PTKURZ!S"O!(
MKLQONN!bAUQAbU]]IXO!WOP!URSL!S"ONIRYBENRBVRIOVA
KOSLNGED

9VNSO! ZOROKVSOP! PTKURZ! QLRNSKTQSULRH! bAUQA! NAV]]! XO! ¢
WKLY'S!NUSO!WIKMBAKOQ[Q]URZH!LK!WURV]!PUNMLNV]!IVS!MOK]
9VNSO! PUNMLNV]! VRP! AVRPJURZ! NAV]]! QLYM][! bUSA! bVNS
NMOQUWUQVSULRNIVN!POSVU]OP!UR!ISAO!"RaUKLRYORSV]!(VRV]

I )"O!Q]JOVKVRQO!LWIWLKONS!IVKOVNH!POWLKONSVSULRH!
AVKaONSURZILKIVR[ILS*OKIKO]VSOP!IVQSUaUS[!SANVS!IKOCT]
SOKYNILWISAMO!WLKONS!*QSHI2334!F*QSI#L@!42!LWI2334G!

I"<&/*&012324 REV 01 PAGE 14 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



BECC

ENVIRONMENTAL <L) YoHHYHE 1<% (*..1-&' " YHE! #II*&(IE*% 1B; *%.*14D?
cone e &")'&)!,;*¥&, *+!1-&' 1,"&F-)0G!+): !

!

4 H(T&,&*&T73+)",+)//%&). T+ +

204 = [&-1 L I (M) !

Y*OIVUY!LW!SAUN!VNNONNYORS!UNISLIPOSOKYURO!bAUQAUYMVQSN!IVKO!JU\O][!SLIXO!INUZRUV
LW! SAO!'VNNONNYORSGj! NQLMO! SAO! VaVU]VX]O! PVSV! VRP! VR[! ZVMN! bAUQA ROOP! SLI XO! WU
NMVSUV]IVRP!SOYMLKV]!NGORSIINRIFSIO!VNNONNYORS! YOSALPLILZ[@
|
. QLMURZ!ILWIS"O!".%*IbVNITRPOKSV\ORIX[IS"O!".%*ISOVY @!!)*O!NQLMO!LW!S*OIVNNONNYORS!
SAKLTZA TRPOKSVAURZ! VI MKOJUYURVK]! VNNONNYORS! LW! S"O! MKLMLNOP! MKL_OQS! VZV!
ORaUKLRYORS!LXSVUROP! PBUEZMIKOaUObH! VaVUROQUSO Q! JUSOKVSTKOH! YLRUSLKURZ
VRPINUSO!KOMLKSN@!
|

[+ 8§ Eue }( E (E V (}E 8Z oo oou VS ]* *3E] 50C 8} E o+ %}5 v
LK!ROZVSUaO! VRP! S"OUK! KO]VSUaO! NUZRUWUQVR YD HIGIDI FROIQ)G RUSYARPVSULRN! VR
UPORSUW[IVMMKLMKUVSO!YUSUZVSULRIYOVNTKON@

2@2 ) MLCH)-E L IHEI(Y);+EO! !

O, %*'YOSALPLILZ['VMMIORBYN! XOOR!POaO]LMOP!TNURZ!S"O!%RSOKRVSULRV]IURVRQO!, LK
F%I,GINSVRPVKPN!VRP!YLPOINHIUR!MEKBEQT]VK "8 v GE iU Z e¢ eeuvsS v uv P
VAJE}vu v3 0 v *} ] o EJele v Ju% &Se[ ~/vd Ev §]}v o &]v Vv } E %o
IURVRQO!,LKMLKVSULRH!2342GH!bA"UQMNONSVX]JUNMON!SMOIUYMLKSVRQO!LWA

I %RSOZKVSOP! VNNONNYORS! 30! (HFARBURN'ORSV]! VRP! NLQUV]! UYMVQSNH! KUN\NF
LMMLKSTRUSUON!LW!MKL_OQSN;}!

| "WWOQSUaO! QLYYTRUS[! ORZVZOYORS! SAKLTZA PUNRRIVEGP! LRVWIKLY VKRB R! VRP!
QLRNT]SVSULR!bUSALQV]IQLYYTRUSUONILR!YVSSOKNISAVSIPUKOQS][IVWWOQS!S OY)I

| dZ o] v3&MZQYORS!LW!ORaUKLRYORSV]!VRP!NLQUV]! MOKWLKYVRQO! SAKLTZALTS!
SAOIMKL 10QS

ITKS"OKYLKOH!S"OI#VYUXUVR!:KVWS!-KLQOPTKON!VRP!ETUPVRQO!WLK!".%*IVRP!"(-F&OMTX]
233BG! VN! bOJ]! VN! S*O! URSOKRVSULRV]! VRP! RVSULRV]! XONS! MKIM) BWQELNARAR DFRDKE2D! [OV

OIMOKUORQOH!bOKO!VINLIPKVbRITMLR!UR!S"OIVNNONNYORS!MKLQONN@!

|

Y"UN! UYMVQS! VYNNONNYORS! UN! VI WLKYV]! MKLQONN! UR! b*UQ"! SAO! MLSORSUV]! OWWOQSN
XULMAINUQV]H! NLQUV]! VRP! OQLRLYUQ! ORaUKLRYORSN! VKO! IV SUPEPKILANNSNSIOP! VVF
NUZRUWUQVRQO! LW! MLSORSUV]! UYMVQSN! QVR! XO! SV\OR! URSL! VQQLTRS! b"OR! QLRNUPC

VMMKLaV]H!QLRNORSI!LKINTMMLKS!WLK!S*"OIMKLMLNOP!MKL_OQS@
[

+

I"<&/*&012324 REV 01 PAGE 15 OF 78!
ECC DOCUMENT CONTROL - ECC-118-269-REP-15-D!



ECC

ENVIRONNENTAL <L;1); YoHHOHE *#:1<%0' (*..1-&' " YHE'#I*&(1E*% 1B; *%.414D?
e &")&)!,;*&, *+-& /,"&.IF-)0G!+): |

| Register project with DEAINET |

~—1 STEP 1 - SCREENING = - =
Identify Likely impacts and listed activities |

Identify scope of the |
Identify data and gans I
Consultation

Circulation of BID

,— STEP 2 - SCOPING

Baseline studies to provide a reference -
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Incorporate comments, changes and address concerns
from Authorities and 1RAPS

Appeal Submit final report (including #ssues and responses
report) to Authorities for decision
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Acacia mellifera (Senegalia mellifera)
Black Thorn - Swarthaak - Omunkono - Omusaona
AT o | ” Acacia meliifera is Namibia's most abundant en-
croacher species, growing in all non-desert hab-
itats throughout the country. This bush species
can be used for charcoal and because of its high
protein content it's a good supplement for fodder.
+ The tree is single stemmed, v-shaped with a
round crown
+ The thoms are hooked and biackish
+ The flowers are short roundish white spikes
+ The leaves are structured with two pinnae
pairs, each with a single leaflet
+ The heght usually ranges from 1 to 8 metres
+ It has thin pods that are papery and straw
coloured when mature

Dichrostachys cinerea
Sickle Bush - Sekelbas - Ongete - Omutjete

Dichrostachys cinerea is an  aggressive

. encroacher species, dominating large areas.

% When rangeland degrades it forms impenetrable

thickets of up to 20 000 plants per hectare. This

species usually grows as a multi-stemmed.

deciduous shrub or small tree. This type of

species has pods that are palatable and

nutritious. It is widespread in a variety of habitats

in the north central plateau and central high

grounds of Namibia.

+ The bark is dark grey with longitudinal fissure

+ The leaves have smali leaflets

+ It has short spikes with pink flowers at the
base and yellow apical at the lower base

+ The bunched pods contain hard coated seeds

Acacia nolitica (Vachellia nilotica)
Scented-pod acacia - Lekkerruikpeul - Omutyuula - Olufu

Acacia nilotica is a deciduous shrub with a small

round crown and it is faifly widely distributed

across north western and central northern

Namibia. its pods are eaten by domestic livestock

and used as a supplement to poultry. This

species densifies most when in wet lowlands

and seasonally submerged rangelands as it can

survive high soil moisture content.

+ It has straight, white paired thorns that are
slightly swept backwards

+ The leaves are medium sized with many
closely packed leaflets

+ The pods are long with constriction between
seeds

{ > ! + Flowers are bright yellow and ball shaped

Terminalia prunioides

Purple-pod Terminalia - Deurmekaarbos - Omuhama

3 e % i " Purple-pod Terminalia is abundant in the north

west and north east. It grows as multi-stemmed

deciduous shrub on stony and dark (alkaline)

soil. This species densifies as a result of grazing

mismanagement.

+ The bark is dark and rough, vertically striated
and fibrous

+ Leaves are clustered on dwarf branches

-+ Long arching branches carrying peg like
shoots

+ Flowers are white carried in slender spikes

# Fruits are bright pium red to purple wing
structured fruits
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%’ ENVIRONMENTAL

COMPLIANCE CONSULTANCY
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Z2ECC
%’ ENVIRONMENTAL

COMPLIANCE CONSULTANCY
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Z2ECC
%’ ENVIRONMENTAL

COMPLIANCE CONSULTANCY
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Z2ECC
%’ ENVIRONMENTAL

COMPLIANCE CONSULTANCY
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)@A!BCDBDEAEF!IGEMEBUIGJFDCKIK@GII'IDLBIMINOF@! EEKA IR FEREIGEO DEK!RDC!+GTDQCU4AGI|
GEH!0GRGBEMIGEM!GLAEHLAEFK!FD!IF@AKAICASQIGFODEK?!)@A!RDIIDNOES!IK@GIITAIJDLBIOAH!N

I %E! IOGOKDE! NOF@! IDJGI! SBWADELAEHOFMU! KFGXAQ@DIHARIKVWEEER! GOQF@DCOFOAK! F
BCDBDEAEF!'K@GII'AEKQCA!IF@GF!IDJGI!BADBIA! @ GWA! GJJAKK!FD!OERDCLGFODE! GTDQY
GCAIUDEKOHACAH!ROCKF!RDC!IIDEKFCQJFODE!2!ILGOEFAEGEJAIJDEFCGJIF!ALBIDMLAEF!BC

I Y@A!'EQLTAC!DR! YDT! DBBDCFQEOFOAK! K@GIIIFS AGBAXBINED ! F@A! GKKDIJOGFAH! KXC
PQGIOROJEFODEK

I )@AILG[OLQL!IAESF@!DR!FOLAIF@A!YDT!OK!IOXAIM!FD!IIGKFIRDCEK@GII!TAIJIAGCIMIOEHOJC
I .DCAOSE!NDCXACKINOF@!ED!BCDDR!DRIBMHCHAEFRAIKEGII'EDEITAI@OCAHZ

I "WACM!ARRDCF!'K@GII!TAILGBIARODCAS@A!BDDI!'DR!QEALBIDMAH!NDCXACK!IOWOES!OE!F(
GEH

I "WACM!ALBIDMAA! @OCAH! LQKF! TAIBCDWOHAH! NOF@! G! WGIOH! ALBIDMLAEF! JDEFCGJF!
@OCAH!RDCU!F@A!@DQCIM!ICALQEACGFODE!DRRACAH?
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%’ E C C ! "HSYO& H (") H (" () - &I !

ENVIRONMENTAL [%'(*00!-&'1"00%#, I-+*#) I'#1.*&(!,*%2234*%0*!1567 !
COMPLIANCE CONSULTANCY &")'&)!14*&1'*+!—&'891"&0!:-);<!+)8 '
" #35%&" () #&*(&+*), (&' &- .

%?! @A! @BCDE?FG?! ?HF?! EIJKLFE! MOBEEGEAGF-G@DE® ?H! FLL! ?HI' A?FPHBIMNEAHFISNLNIEA!
FEI'BFNI! FOFEI! DQ! CD?IG?@FL! @BCFM?A! FGN! HDO! ?D! B@G@B@AI! DE! FRD@N! ?HIBS! )JH@A! A
QEFBIODEP!QDE!MDBBKG@MF?@DG!FGN!?EB&@E@ G @G!EILF?@DG!?

TS5 1'((9#%1%%#0o! |

)HI'@EIBFGHFLLIMDBBKG@MF?IIFGUIIGR@EDGBIG?FL!@AAKIA!?BEBKIHE RNIQDIRIFBDI GJ!BIFGA!
:FAIFGAHIG!EIWK@EIN<X

I 0@?1'@GNKM?@DG

' %G?IEGFLIFGN!IZ?KEGERIWFGN!A@?I'@FACIM?@DGA

I )DDL[DZ!?FLPA\!@GMLKN@ G D@GEFCGHIANGDEACDGAI'AECMINKEIAY
I [E@IQ@GJIAIDG!PIUISEM@NIDM!IGR@EDGBIG?FLI@AAKIA

JH@A!"(-'AHFLL![IIN@A?E@[K?ICED/ MHPB! @ GMLKN@GJ!FGU!MDG?EFM?DEA!FGN!CIEADGGIL!ODE
A@?I! ?D! IGAKE!! HHABR@EDGBIG?FL! EIWK@EIBIG?A! FEI! FNIWKF?ILU! MDBBKG@MF?INS! 3I1U! FM
IGR@EDGBIG?FLLUIAIGA@?@RI'DCIEF?@DGA!AHFLLIINE@IQIN!?D!ODEPIEAIFGN!MDG?EFM?DEAS!

SBKE@GJ!'MIDIGA?EKM?@DG! FGN! DEMEFRRR®OGEUA\! MDBBRBEBIR?EI BFRGFJIBIG?! ?IFBAFLL!
@GMLKNI!N@AMKAA@GJ! FGU!MDBCLF@G?A! EIMI@RIN! FGN! FM?@DGA! ?D! EIADLRI! ?HIB\! FGU! @
MDGQDEBFGMIIO@?H!?H@A!"(-\'IFGN!FGU!ID[VIM?@RIAIDE!?FEJI?'"FMH@IRIBIG?AS

TS= "#$%&#("#)*+ "("&,"#1;1 *#81&'0-#0" |

)HI' JIGIEFIB FGFJIE!FGN! ZREIBFE-EI! ?HI! CE@BFEU!MDG?FM@GEADIMRIG?!DQ!FG! I GR@EDGBIG?FL
IBIEJIGMUS! )HNGIEFLB FGFJIE! HFA! ?HI! FK?HDE@?U! FGN! @GNICIGNIGMI! ?D! EIWKIA?! EIFADGF[LI!
?FPIG!?D!FRD@N!DE!B@G@B@AI'KG@G?IGNIN! DE! FNRIEAI!  GFGREDRBLGREL! B BIBNMP @RIGIAA
AKMH!A?ICA\I?DIN@EIM?!?HF?!EILIRFG?!FM?@DGAI![I'MIFAIN!@BBIN@F?ILU!AHDKLN!FG!FNRIEAI!IC
[NFG?@M@QGF?INS

%G! ?HI! IRIG?! DQ! FG! @GM@NIG?! ?HF?! EIWK@EIA! ?HI! IBIEJIGMU! AIER@MIA\! ?HI! QDLLDO@G.
MD&M?B

)(JO* 1%20$0,-0&"3*"#&)(")*+0)(/4  *

($.%/(&"0 * 6#/"0 * 7',0%.,'-(+0 *

A= L a<i=Te>>H A= I _a<!3>558 A= L a<i=To>>H

!
.DE!LFEAMFLI'ACGHIERIE!?HFG!4@P&H&N!D?HIEIAQJIGC@Q@MFG?IGR@EDGBIG?FLI@GM@NIG?A\!
AHDKLN![I'MDG?FM?IN! FAIEIWK@EIN! FGN! ?HI! (".)! DQQ@MI! @ GQDEBIN! DQ! ?HI! @GM@NIG?! :?ILIC

=555<S! I *LL! MDEEIACDGNIGMI! O@?H! (".)! AHDKLN! [I! KGNIERSFEGLERGRIIE! FA! JK @NIRHI!
QEIBFG

TST 1'(-+*%#)0! 4*#8+%i#, *#8! &'1'&8%#,! |

dZ % E}%}v vS8 «Z 00 u ]JvS ]v Ju% o0 Jvi[s E P]38 & 3Z § AJoo S ]o
MDBCLF@GFGAINF?I'FGN!?@BI!'DQ!?HI!MDBCLF@G?\! GF?KE|! PQEDVEBRPEDG P GRADP|
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%’ E C C ! "HSYO& H (") H (" () - &I !

ENVIRONMENTAL 1%'(*00!-&'1"00%#, I-+*#) '#1.*&(!,*%2234*%0*1567 !
COMPLIANCE CONSULTANCY

&")&)114*81*+1-8'891"&0L:-);<I+)8 |

?@ABCD@!'EAAK@@BK@BMINBOPCHEIK!LHIJIBD@7?Q!)L@!P?BPBI@IKIALHCC!IR@!?@APBIAERC@!N
NB??@NK!P@?ABII@C!KB!INBB?JEIHK@!HIJI"?@ABCD@'KL@'!EAAF@Q!

*ITINBOPCHEIKAI?@N@ED@J!D@?RHCCT!ALHCCIR@!?@NB?J@J!HA! P @?EIRED @EBIG K KE) Kl L B 2
P?BPBI@IKIULBIEA!?@APBIAERC@!MB?'KL@!OHIHS@O @IK!BMINBOPCHEIKAIHIJIUECC!P?BDEJ@!H
NBOPCHEIHIKQ!

)L@!'UB?VMB?N@!ALHCC!IR@!EIMB?O@J!HRBFK!KL@!NBOPCHEIKA!?@SEAK@?G!EKAICBNHKEBI!H
?0M@°?'GaEB?'KL@!S@I@?HC!PFRCEN!ULB!UEAL!KB!CBJS@!H!NBOPCHEIKQ!)L@!NBOPCHEIHIK
U?EKEIS!BMIKL@!?@AFCKAIBMIKL@!EID@AKESHKEBI'HIJ'HNKEBI'KB!R@'!KHV@I'KB!?@NKEMT!B?!
IBIHNKEBI'EAIKHV@IG!KL@!? @HABIA!ULT2H2A K E@?@BBAK @ ?Q!!

JL@!NBOPCHEIKA!?@SEAK@?! ALHCCIRBIHW@RIECEBRQAE@DHECHRC@!MB?!SBD@?I0@IK!B?!' PFR
FPBI'"?@XF@AKQ

YQZ ) & %#%#,*#8F W*&"#'00! !
*CCIP@?ABII@C!UB?VEIS!BI'KL@!P?B[@NK!ALHCCIR@!NBOP@K@IK!KB! P @RBREHCIKBINKEAIKILH
HI! @I DE?BIO@IKHC! EOPHNKQ! 1BOP@K@IN@! EA! J@MEI@J! EI' K@?0OA! BM! HPP?BP?EHK@! @
@\P@?E@IN@Q

Y QZQB%)"1%#891)%'#!
*CC!IP@?ABII@C!EIDBCD@J'EI'KL@!P?B[@NK!ALHCC!'R@!'EIJFNK@J!KB!KL@! AEK@!UEKL!H'AP@!
HUH? @A@'K?HEIEISINBOPBI@IKQ!L@!@IDE?BIO@IK!HIJIABNEHC!HUH?@I@AA!K?HEIEIS!IALHCC! @I
H?@HOECEH?! UEKL!KL@! P?EINEPC@A! BM!KLEA!"(-G!KL@! @IDE?BIO@IK! HIJ! ABNEHC! HAP@NK/

UEKL'KL@E?'HNKEDEKE@AG!KL@!P?BN@ JBZHA @INDIHOBHNBABIKPKL@!NBIA@XF@IN@A!BM! J(
M?BOIKL@QA@'P?BN@IFZBRBIQUDHCC!@IAF?@'H!?@SEAK@?'BMINBOPC@K@J!K?HEIEIS!EAIOHE

)L@'!AEK@!EIJFNKEBI'ALBFCJ!EINCFIJ@G!RFK!BKICEOEK@J!KB!KL@!MBCCBUEIS]

I *IS@I@?HCAEQRIEMEN!EI MEINKEBFKCEI@A]
" tZ §]eu v38 C " VA]JE}vu vE_ v ~re} ] 0o_
" WLHKH?@'KL@'@IDE?BIO@IKHC!?EAVA!HIJFFEDPKINKAIBM!KLEA!
" WLHKINHIIR@!JBI@'KB!IOEKESHK@!HSHEIAK!AFNLIEOPHNKA 'HIJ
" WLTIKL@'@IDE?BIO@IK!I@@JAIKBIR@!P?BK@NK®J'HIJINBIA@?D@J
! dzZz ]Jv p § [HIJE@APBIAERECEKE@A!UEKLI?@AP@NK!KBIEOPC@O@IKEISIKL@!"(-

I JL@'AEK@A!@IDE?BIO@IKHC!?FC@A
I 8@KHECA!BM!LBU!KB!IJ@HC!UEKLG!HIJ!IULB!KB!NBIKHNK!EM! @BEYIRFEP?@ IKHC!P?BRC@OA!
I /HAEN'D@S@KHKEBIINC@H?EIS!P?EINEPHCAIHIJIAP@NE@A!%S8!AL@ @KA

' .BNHC!KL@QO@A! AFBRORTENIN@G! ?@PB?KEIS! BM! HNNEJ@IKA!' HIJ! EINEJ@IKAG! SBBJ! LBFA
AKHIJH?J!P?BN@JF? @AIMB?'UHAK@!OHIHS@O@IK

I )L@'PBK@IKEHCINBIA@XF@ N@AFENIHBN @! UEKL!KLEAI@TGERIDHIKIAKHKFKB?T!?@XFE?@O@
HIJ!

I )L@!?BEEM!?@APBIAERC@!P@BPC@!'MB?!KL@!P?B[@NKQ!
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% E C C ! "HSYO& H (") H (" () - &I !

ENVIRONMENTAL 1%'(*00!-&'1"00%#, I-+*#) I'#1.*&(!,*%2234*%0*1567 !
COMPLIANCE CONSULTANCY

&")'&)114*81*+1-&'891"&0!:-);<!+)8 |
I "#3$%"&'()*+,%-3."/(,#+/(0+#(1%" #-#(& +
@5 "H#HSWH("H)+! UD-"1)%'HO#8! L(—+%*#1" ( '#%)'&Yo#, |

?2@5 @8 %+1'(-+%*#1" ( '#%)' &%, |

*IABCD!BE!FGHI!"(-lIGIJKK!LM!BN! [HFM!FGOBPQGBPF! FGM! COBRMAF! INS! IGIKK! ARIHIIHBNLIKM! P
OMICBNIHLHKHFEBBMFERBVINEBOAM!FGM!COBTHIHBNI!BE!MGEHIOMINSHI!"(-!HI'ABVCKHMB!WHFG
JKK!CMOIBISNINIKD! FGOBPQGBPF! G&MIKIRINFMMYKD! INS! VBNFGKD! HNICMAFHBNI! @HIKILM! PNS
MNTHOBNVMNFJK! COBIaYI! BOMNFHEHMS! IGJKK! LM! N BB OEANIBISBAFRFNBNMS! JITIBBN! JITHI!
OMJIBNJLKD!COJAFHAILKM@!!

2@5@E#)4+;! 1(-+%*#1" ( '#%)'&%b#, |

(BNFGKD! HNICMAFHBNI! IGIKK! LM! PNSMOQIMNMDIRIIEBMEB! AGMAY! FGJF! FGM! IFINSJOSI! INS
COBAMSPOMI!IMF! BPF!HNAEHNMHNQ! ABVCKHMS!WHFG! INS! CBKKPFHBN! ABNFOBK! VMJIPOMI! JO
WBOYHNQ! ABOOMAFKIZEBNEBOMBNAM! IGIKK! LM OMABOSMSX! HNAKPSENEJ G NLCEBREIBWHN(
SMIAOHCFHBN!BBNBEBOVINAMX! FGM! OMJIBN! EBBNEGUWRRANMX! FGM! OMIl CBRIRELX FGM! OMIPKF!
:ABNIMUPMNAM<X!INS!IFGM!ABOOMAFHTM!JAFHBN!FIJYMN!INS!IIND!INMAMIIJOD!EBKKBW!PCIVMJIP

?2@5@F+9#)*8;109/018%-)%'#1)1  )4" .'&"0)! 0)']*&804%-! 1'9#1%+1.01<

0GBPKS!KGDdBCBNMNF!WIGIGHIR AGU OABBO ! MMCBEIHNFMONJMIBNSKWHFG!FGM!MNSBOIMVMNF!
BE! JN! HNFMONJFHBNJKKD! JAAOMSHEMSMED QIMHWBNBINSMO! JCCKDHNQ! EBO! JN! .@l! AMOFH
(MVLMOIGHC!FB!FGM!.01!LBSD!HI!MNFHOMKD! T BBIRN PHIDENIMEIRIFBWVIFJHKMS!HNIFGM!HABCHNC
VPIFLM!ABVCKHMSIWHFG!HN!BOSMO!FB!BLFJHN!IPAG!IAMOFHEHAJFHBN @ 'ldBMIKFERERAFSNBEM UPHC
KHVHFMBGB!EBKKBWHNQ][

123456+764893:5;<=+,2>? @<APB2IL<E Z2) GNMIPSHEONINFMONJFHBNJKKD! @AOMSHFMS
ABVCJIND!HIIIPSHFMS!LD!FGM!BHK!JIIBAHIFHBN!BN!IJIDMJOKD!LJIHIIFBIVIHNFIHN!IJI TIKHS!/

D>5<?455+72@<9A+,2E=A<9?@4+'?<6<96<REAeBMN N TAIIRSHF EBAPIMI!BN!KILBPO! OMKJFHBI
ABNIHSMOI'IBAHIK!IIMAPOHFDX!-MOIBNJK!-O/BHAFERTVAANPEIEN. KM!KMTMKI!BE!SPIFIMVHIIH
VHNHVPVIWIQMX!IINHFIJEHBNXIMFA@

?7@5@&-'&)%#, !

)GMOM!IGIKK!LM!JIOMUPHOMVMNF!FB!MNIPOM! FGJRABNCHNANSMXIHRAKPE/HNQ! IND!MNTHOBN!
HIIPMX!IEJHKPOMIBE!IMUPHCVMNF!BO!JAAHSMNPMMIDIINCEDFVS ! FB!FGM!

?2@= &'+'$*#) - "&(%)!

*KFGBPQG! FGM! |JJFMO! &MIBPOAMI! (INJQMVMNF! *AFX! #B@! 55! BE! =>5\! HI! NBF! MNEBOAMSX! HF!
JSGMOM! FB! HFI! IFHCPKJFHBNI! WGHKM! MNIPOHNQ! ABVCKHINAM! WHFG! FGM! JJFMO! *AFX! #B
VIHNFIJHNMS!IFHKK @!OHMABP@ARMS! EOBVIMMHIFHNRWBENGEAM! FB!JLIFOIFFWAB MM OAHJK!
PIMHI! OMUPHOMS! HN! FMOVI! BE! FGM! JJFMO! *AFX! #B@! 6?! BE! 576_! INS! IGIJKK! BCMOJFM! HN! J,
ABNSHFHBNI'BEIFGMIKHAMNAM@!

*I .OMN&! SOJHN! IDIFMV! HII MNTHIHBNNSBINFBFGM! IMWJIQM! MEEKPMNF!! GENMOUBRMABR! )\GM
COBCBNMNF!WHKKIMNIPOMIFGJIFIIKK!ISBAPVMNFIFHBNX!ICMOVHFIIINS!VMJIPOMIIJOM!HN!CKJAM
HNAKPSHNQ!BLFIJHNHNQ!FGM!OMKMTJINFIMEEKPMNF!SHIAGJOQM!CMOV HFGH M@ (B3O8 RSB F
(HNHIFOD!BE!*QOHAPKFPOMX!|JFMO!INS!+INSI&MEBOV!:(*]+&<@
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%’ E C C ! "HSYO& H (") H (" () - &I !

ENVIRONMENTAL 1%'(*00!-&'1"00%#, I-+*#) '#1.*&(!,*%2234*%0*1567 !
COMPLIANCE CONSULTANCY

&")&)114*81*+1-8'891"&0L:-);<I+)8 |

%?'@ABCAID@!@EDFG?!F?!CHHIJC?D!KFLDCKFDCAIMCANGDO!DPCIMA@M@?C?D!ILP@JIB!PFQC!D
S@NMICDC!DPCIFMMIGSFDG@?T!

OMCSGHGSFDG@?!@H!DPC!DACFDNC?DR2BIBRUBYMC! @H!DCS
8CLSAGMDG@?!@H!NFW@A!FSDGQGDGCL!ACLJIDG?R!G?!CHHIJC?D!RC?CAFDG@?V
+GLD!@H!S@?DFNG?F?DL!:F?FIULGL!@H!CHHIJC?D!LFNMICL<V
"HHIJC?D!XJRIGDUV
-@G?DL!@H!BGLSPFARCV
OP@K!DPC!MACLC?D!FQCAFRC!XJF?DGDGCL!@H!G?S@NG?R!KFDCAO!AGSUSICB!KFDCAO!H
YPCAC!HG?FI!CHKGI'EBIGLSPFARCBZ

[Z\  ## J1(-+%*#1" !

YPCAC! GD! PFL! ECC?! GBC?DGHGCB! DPFD! K@AML! FAC! ?@D! S@ NMIB PR BREFNDEXEU] @) DPC!
S@AACSDGQC!FSDG@?L!L@!DPFD!DPCIK@AM!ACDJA?'D@!ECG?R!S@NMIGF?DRIACHI®RCIFLIM@
ACXJGACNC?DL! @H! DPC! "(-! FAC! ?@D! IMBAQIBOEANERSC! F?B! S@QAACSDGQC! FSDG@?! ?@DG:!
MA@BJSCBZ! )PC! ?2@DGSC! LPFII! EC! RC?CAFDCB! BJAG?R! DPCREGZOMEEERE@CAPFIBECPC
ACLM@?LGEICIH@A!C?LIAG?R!FIS@AACSDGREIGERCEEF?BIGRBICRNC?DCB!D@!FBBACLL!DPC!GB
LP@ADS@NG?RZ!

*I?@PS@NMIGRF?SCH@EDIFDG@?0!H@AIC_FNMICO!IGLIS@?LGBCACB!GHT!
]! )PCACIGLICQGBC?SCI@HIFIS@?DAFQC?DG@?!'@H!DPGL!"(-IF?BIFLL@SEFDCB!G?BGSFD@A

]! )PCHOACNRRAPE@?DAFSHERGICB!D@!S@NMIU'KGDP!S@AACSDGQC!@A!@DPCA!G?LDA
DPBIF?FRCAI@A!IXJFIGHGCB!'&BRP@AGDUV

]! )PCHOACNKRA!S@?DARSOEAACLM@?B!ID@!S@NMIFG?DLIHA@N!DPCIMJEIGSZ

*SDGQGDGCL!LPFII'EC! LD@MMCB! GP? @S MIE@ERCERD! GBC?DEBIGICRAAACSDGQC! FSDG@?:L<!
ECC?!S@NMICDCBZ

[Z] %%8"#)&"-'&)%#, !

)PCRC?CARF?FRCAINJLD! C?LJAC!DPFD!F?!'FSSGBC?D! F?B! G?SGBC?D!?GFAINEHT MEADA TRA!
LULDCN! GL!NFG?HGRPCE)ACNR2@! DPFD! Fll! FMMIGSFEICIAORIGB@GNCRDL! FAC! S@QCACBZ! .@A! |
LCAG@JLIG?SGBC?D!G?Q@IQG?R!FIHFDFIGDUO!@AIMCANF?C?D!BGLFEGIGDUQOIDPC!G?SGBC?D!L
KGD?CLLCB!EU!FIACMACLC?DFDGQC!@H!DPC!IM@IGSCZ!)PGLIACXJGACNC?D!B@CL!?@D!MACSIJ
FBN@GLDCACB!F?BIDPC!I@SFDG@?'ECG?R!INFBCILFHCZ

JPAHDACNRRILD! G?QCLDGRFDC!DPC!SFILC! @H!FIlK@AN FSSGBC?DL!F?B!ILGR?GHGSF?D! G?SGE
DPCIACLIJIDLI@H!DPC!G?QCLDGRFDG@?!'F?B!ACS@NNC?BFDG@7?L!@?'P@K!D@!MACQC?D!F!IACS
H@AANA@IBRILC!G?QCLDGRFDG@?'MA@SCLLILP@JIBIECIH@II@KCBZ

[Z[Z5 8%01%-+%#*&;*1)%'#!

)PGL!"(-!GL!IFIICRFIU'EG?BG?R!B@ SINCEDRMNBICGEYSC!KGDP!GD!LPFII'ACLJID!G?!'BGLSGMIG?FAU!
DFC?!FRFG?LD!DPCIMCAMIMISAIFEAG @ ?!NFU!DFC!DHEIBIGWR@HIGNGDCB!ID@<T

]! .G?CLI2IMC?FIDGCL
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% E C C ! "HSYO& H (") H (" () - &I !

ENVIRONMENTAL 1%'(*00!-&'1"00%#, I-+*#) '#1.*&(!,*%2234*%0*1567 !
COMPLIANCE CONSULTANCY

&")'&)114%81*+1-8'891"&01:-);<I+)8 |
7 +@ABC!BDEFGH

7 (GH@EBJK!L@HBCEF@M!FAD@UGEEBK@HE!GH!EQ@!DGHEJBDEGJI

7 RFEQOJBSBC!GT!ORBEED@

7 OUML@HMFGHIGQTISGIVW

)Q@!OFMDFLCFHBJK!BDEFGH!MQBCC!P@!O@E@JNFH@O! B D RGIE) EHAEREHEIBHN BRI ENANBHEH (@
DGNLCFBHD@Y!BHO!L@HBCEF@M!BJ@'!'EG!P@!S@FAQ@O!BABFHME!EQ@!M@Z@JFEK!GTIEQ@!F!
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% E C C ! "HSYO& H (") H (" () - &I !

ENVIRONMENTAL 1%'(*00!-&'1"00%#, I-+*#) '#1.*&(!,*%2234*%0*1567 !
COMPLIANCE CONSULTANCY &")'&)!14*&1'*+!_&'891"&0!._);<!+)8 !

L "HS%&H#("#)*+,*#-,. [%*+,(*#*0"("#) I
6?75  "HSWH("H)+! -"&'&(H#LM  ( "09&"(#)! !

J@AB! C@QDEFGH! EHIJAKGB! D! HGLABFGH! IM! GNJAHINOBSIFD@AdABQE(ENKAMBEBREOAFALDFAI
OINAFIHANL!OGDBRHGBS! DB! TGPP!DB!HIPGB! HGBEINBAUPG?! ) @AB! HGLABFGH! TAPP! UG! BRUV(
ODNDLGHK!REKDFGK!T@GN!NGCGBBDHW?!

)@@EHIEINGNFAPP! RBG! F@AB!HGLABFGH! FIl RNKGHFDQG! OINF@PW! ANBEGCFAINB! FIl GNBRHG! F
TAF@!F@AB!"(-?!
67+ ' /X"1)%$"0"*#8)) *&,")0 !
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NOTICE OF AN PROCESS FOR THE

A BIOMASS
PROCESSING, STORAGE, AND PACKAGING PLANT ON FARM GAI — KAISA NO, 155 NEAR KOMBAT,
OTIOZONOIUPA REGION, NAMISIA

public thae
for an emvironmantal clearance certificate i terms of the Enwvirsnmental Management Act, No, 7 of
2007 will be made ks par the Sollowing:

Applican: Retert Charcosl Preducers (Pry) Lad
{eart

Locamian: Otjaondjupa Reglon, Namibla

Project; The grop g aperations and biomass processig.

“oringe and packiging st on fiem Gai - Kaba No. 150 is the Otjesoetieps Region, Numitia.

Proposed activity: : Kiry isfrasiructure additions und activimes an the st wil iscludu: The mechanues
Buzh thinring of encroacher species and establshmert of 3 blomass processing. storage, and packaging
phant, whikh inchdes carborization of blomass s well 3 manufacturing of briquettes.

for dearunce i tarms of the Everosmentad Mansgement Act,
No. 7 of 2007, ECC on behalf of Retort Charcoal Producers {Pry} thd Namis is regquired to apply for
20 envkonmental cerdficate from the Ministry of Essironment, Forestry and Tourism for the above-
mantiosud project.

Pumpase of the review and registration periad: The purpose of the reglstration and review perod Is to
imrodece the proposed project by way of 3 Non-Sechnical Summary (NTS) 10 31 who register 2o Wter-
witerd and Affectid Parvus (BAN). The sarme wil Be afforded an cpportusity 5o communt cn the NTS
At 10 wriufe N gotestial Gt and conterrn are Srought forwrd, captured by ECC and consisured
further in the assessment process.

from 17 1" Oecamber 2020

The team at ECC wit be in contict with al ragissered SAPS 10 mtew any cther documents ater the
registration perkod rederred o above.

ECC i the
int Teta At BAPY
regster for the project ot hitps/jeccensronmental comviprojects/

andt public partici-

Ragistranon Number: CC/2013/11404
Members: Mr IS Beutdenhout and Mry ) Mooney
PO Bos 91103, Kein Windhoek
Tol: 4254 £16 697 608
Emait sfosccenvrenmental com
Webste: 8
Trofuet :: ECC 118 260 AYA2-A

BEC

NOTICE OF AN PROCESS
EXPLORATION ACTIITIES ON EPL 7729 AND EFL 7935 I THE
OTIOZONDILPA REGION, NAMISIA

Il 10 the public that
fer o certificate in terms of the
2007 will be made s per the following:

Apslicant:

Emdrosmantal Asseament Prictitioner (EAP):

Location:

Act, No, ¥ of

Prefect: Bxploration activities ca EPL 7729 and EPL 7935 for base and rare metals, and precious mesals
n the Ogasndupa Regicn

Proposed actwity: The propanent intends to carry out esploration activities for tase and rare metals,
ana preciows metals on EPL 7729 and EPL 7535, Both EPLs are located within the Otjoronajups Region.
wast of the 81 and et el Erindi Reservie thosi miry inthde ground goo-
sty wiveys (non-meashed, s0d and sream sedimest samzling ind geoiagical mapsing. Exglosation

@rling s 3k planned.
for e I terms of the Enviranmental Masagement Act,
No. 7 of 2007, ECC an behalf of Oeeti Minueals Explanson (Pty] Lt i resined to apply for an ermé-
e from authority. yof 5 v Towrtsm,
for the mentioned project.

Purgose of the review and registration peried: The purpose of the teviem and reghtration period is to
ntreduce the progesed prajct and to sfford Interested asd Affected Parsies [IRAPS] an cpportusity
10 register and comment on the NoarTechnical Summary INTS) and to ensure Bt potantal tssues and
concerna are brought docward, capsered and considered furthes In the assessment process.

Registration peried: Effective from 17 Nevemier to 19 December 2020.

The team at E0C Wil be in contact with aF registered IBASS to review any other documents after the
segatration period ndered 10 dtore.

How you can L {4 ] ng the reguired and pubic par-
Tiipation process in terme of the Act. WAPs and stakeholders sre required to register for the project at:
Mrgsy/ feccetmrcamental com/ipecjecty/

Fugistsatan Nambar: CC/2013/15403

Members: Mr 15 Bemuigerhoit and Wrs ) Moooey
70 Bax 51193, Kiein Winshoek

Tel 4264 316 657 508

£-mait foBecenircnnumsaloom

Webiite: https,

Froject |Dx ECC-117-323-ADT-04-8

"NSSCO

Grade 12 Ordinary Level

NSSCH

&1, H

EXAM RESULTS 2020

Limited space available!
Audrey Tsowases ﬁ
audreytionmh.com.na (
NMH::, -

061297 2058
Republikein s‘l“ﬁ G Mermoeine Zomure. newWsprint b Syrer Q,I

VACANCY

Connect to greater opportunities at
MTC.
Apply for the following vacancy:

+ INFORMATION SECURITY SPECIALIST
X1 Windhoek

FOR JOB REQUIREMENTS:

https://mtc.jb.skillsmapafrica.com/

CLOSING DATE:
27 November 2020

K O E mccomna

u|§ip|e&c|erosis
NAMIBIA

WHAT IS
MULTIPLE CLEROSIS?

A chronic disease of the brain an
ifral nervous system
OFFICE HOURS:
Monday - Friday: 09h00 - 17h00
info@msnamibia.org
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erongomed G

Erongomed, an equal opportunity employer and leading Namibian Medical and Pharmaceutical Company, seeks
to expand its workfofce with a strong, self-motivated, charismatic applicant to fil the position of:
Director (based in Windhoek).

Requir ements:

$Pharm degree essential

}Registration with the Pharmacy Council of Namibia (HPCNA)
$Minimum 10 years fross functional and operational experience in similar setting
+Experience working with medical devices and equipment

$Excellent organizational skills

$Excellent managerial and leadership skills

$Ability to wark under pressure

$Strong finnci & aume n

}Planning and forecasting

$In depth knowledge of markets and changing business environments
FMust be willing to travel

$Strong communication skills- written and verbal

Key Performance Ar eas:

$Prepare a corporate plan and annual business plan and monitor progress against these plans to ensure that the
Company attains its objectives as cost-effectively and efficat ly & mssibhe

$Provide strategic advice and guidance to the Chairman and the members of the Board, to keep them aware of
developments within the industry and to ensure that the appropriate policies are developed to meet the
Company § mission and objectives and to comply with all relevant statutory and other regulations

$Prepare, gain acceptance, and monitor the implementatiod of the annual budget to ensure that budget targets
are met, that revenue flos ae raximsd ad tht foe cest s are minimised.

$Establish and maintain effective formal and informal links with major customers, relevant government
departments and agencies, local ities, key decisit ' and other , to exchange
information and views and to ensure that the Company is providing the appropriate range and quality of services.

FDevelop and maintain Total Quality Management systems throughout the company to ensure that the products
and services are provided to customers timely and ef fectively.

$Ensure and identify the needs and implementation of policies and procedures to ensure that the Company
complies with all statutory regulauons employee management, health and safety and other regulations.

$Support Operational of phari itical products, products and devices for
the business.

We offer a market-related remuneration package, which includes Pension Fund and Medical Aid.

REPUBLIC OF NAMIBIA
MINISTRY OF WORKS AND TRANSPOR T
MINISTRY OF WORKS AND TRANSPOR T WILL HOLD A PUBLIC A UCTION

GOVERNMENTAB&7,21 #Y4
OSHAKA 7, + 9(+,&/(BCSION

VIEWING DATE: WEDNESDAY 18 NOVEMBER 2020 from 09HOO to 16H00

AUCTION DATE: THURSDAY 19 NOVEMBER 2020 AT 10H00

VENUE: : MINISTRY OF HOME AFFAIRS, IMMIGRA7,21  6$)(7< $1' 6(&85,7< + 2B+
POLICE STATION AND HOSPITAL

Items to be sold

3X TOYOTA 2.0, 8X TOYOTA HILUX 2.5 4X4, FORD IKON 1.6, 6X TOYOTA HILUX 2.7, 5X ISUZU

240 LDV, NISSAN NP 300 4X4, TOYOTA COROLLA 1.8, 2X HINI TRUCK 4X4, 2X M BENZ TRUCKS
;81 08&+ 025(«

Registr ation: NS 500.00 (CASH ONL Y)
Terms and Conditions apply, No VAT Details ar e subject to ¢_hange without prior notice
ALL PAYMENTS MUST BE MADE BY 15H00 HOURS ON A UCTION DATE

Contact: MR J NAMPWEY A 081 289 6545 /
E STEENKAMP 081 249 2338 / 061 208 6144

GOVERNMENTAB&7,21 #AY5
OSHAKA 7, +ODSE ITEMS AUCTION

VIEWING DATE: MONDAY 23 NOVEMBER 2020 from 09H00 to 16H00
AUCTION DATE: TUESDAY 24 NOVEMBER 2020 AT 10H00
VENUE: MINISTR< 2) ),1$1&( + 26+T$CWSTOMS, AGRICULTURE, WORKS

Items to be sold
BALE CLOTHING, SPACTULAS, CUPS, SANDALS, PLASTIC BOWLS, PLATES, WOODEN CUP, CU-
&$5 %((5 $1' 08&+ 025(«

Registr ation: NS 5000.00 (CASH ONLY)
Terms and Conditions a_pply, No VAT Details ar e subject to ¢_hange without prior notice
ALL PAYMENTS MUST BE MADE BY 15H00 HOURS ON A UCTION DATE

Contact: MR J NAMPWEY A 081 289 6545,
E STEENKAMP 081 249 2338 / 061 208 6144

GOVERNMENTAB&7,21 Y6
OSHAKA 7, £ 9(+,&/(BCFION

VIEWING DATE: THURSDAY 26 NOVEMBER 2020 from 09H00 to 16H00
AUCTION DATE: FRIDAY 27 NOVEMBER 2020 AT 10H00
VENUE: MINISTRY OF ENVIRONMENT, FORESTRY AND T285,60 + 21*:(",ADVC

ltems to be sold
2X MAZDA BT-50, 4X NISSAN, 4X FORD RANGER, TOYOTA 2.7, 2X FORD COURIER, 3X M/BENZ
1113, 2X HINO TRUCK, GARDEN T22/6 $1' 08&+ 025 («

Registr ation: NS 5000.00 (CASH ONL Y)
Terms and Conditions a_pply, No VAT Details ar e subject to ¢_hange without prior notice
ALL PAYMENTS MUST BE MADE BY 15H00 HOURS ON A UCTION DATE

Contact: : MR J NAMPWEY A 081 289 6545
E STEENKAMP 081 249 2338 / 061 208 6144

["<&/*&012324

will be given to Namibian citizens and Permanent Residents. Candidates, who comply with the
ahove mentioned requirements, are invited to forward their CVs with copies of qualifict ims, relevantdocumentation
and cover letter to the following address: hr@erong omed.com

Tel: 061-296 5900

CLOSING DATE: 20/11/2020
Only shor tlisted candida tes will be contacted.

SAFE ROADS TO PROSPERITY

EXPRESSION OF INTEREST

EMERGING CONTRACTOR COURSE IN LABOUR-BASED ROAD CONSTRUCTION

In line with the Roads Authority's SME development policy in promoting SMEs in the sector, the RA through the Roads Technical
Training Unit (RTTU) intends to offer the EMERGING CONTRACTOR COURSE to experienced Namibian SME Contractors with the
aim of advancing SME Contractors to the level of self-supporting Emerging Contractors.

The Emerging Contractor Course will take place over two weeks focusing on contractual issues and the detailed pricing of the
all-inclusive costs in the field of concrete works, labour-based construction work and plant-based construction work.

Course Fee: N$ 2,500.00 for the two-week course, including instructional material

Number of participants per session is limited.

For details on the Emerging Contractor Course please contact: R Ochs +264 61 2847031 or +264 81 122 8144
Interested entities/individuals kindly forward your company profile, clearly listing successfully completed
construction projects, to: rittmannz@ra.org.na

SME TRAINING - LABOUR-BASED ACTIVITIES

In line with the Roads Authority's SME development policy in promoting SMEs in the sector, the RA through the Roads Technical
Training Unit (RTTU) intends to offer SME TRAINING COURSES to Namibian SME Contractors.

The SME Course will take place over one week focusing on contractual issues and the detailed pricing of the all-inclusive costs in
the field of concrete and labour-based construction work.

Course Fee: N$ 1,000.00
Number of participants per session is limited.
For details on the possible training courses please contact: R Ochs +264 61 2847031 or +264 81 122 8144

Interested entities/individuals kindly forward your company profile, clearly listing successfully completed
construction projects (if any), to: rittmannz@ra.org.na

o dgommm | A980

=t

Roads Authority, Pivate Bag 12030, Ausspannplatz, Windhoek, Namibia, www.ra.org.na
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A desktop study (i.e. literature review) was conducted between 3 and 6 November 2020 on
the vertebrate fauna (e.g. reptiles, amphibians, mammals and birds) and flora (trees, shrubs
and grasses) expected to occur in the general Kombat area. This study was conducted to
determine the effect that the proposed mechanized bush thinning operations and charcoal
burning (central retort system) for Farm Gai Kaisa No. 159, approximately 30 km south of
Kombat, may have on the bio-physical environment (vertebrate fauna and flora) and
immediate surroundings.

This literature review was to determine the actual as well as potential vertebrate fauna and
flora associated with the general area commonly referred to as the Karstveld (Giess 1971,
Mendelsohn et al. 2002). The Savannah Biome has 7.5% protected and makes up 37% of
the land area while the Karsveld is wholly unprotected (Barnard 1998). Karst
caves/sinkholes/springs and Otavi Mountains are sites of special ecological importance in
the general Karstveld vegetation type (Curtis and Barnard 1998). The Otavi Highlands are
ranked as an area with high biodiversity importance, but due to its relatively low relief and
accessability, endemism is low (Irish 2002).

This part of north-central 1DPLELD LQ JHQHUD O alevage td highy' GHG DYHUDOO D
terrestrial species) diversity and 3 K L J Kénde@ism (Mendelsohn et al. 2002). The overall
GLYHUVLW\ DQG DEXQGDQFH RI ODUJH KHUELYRURiVWRIDPPDOV
with 5-6 species expected of which kudu, oryx and red hartebeest having average densities

while the overall diversity and density of large carnivorous mammals (large predators) is

high~ with 5 species expected of which leopard and cheetah have average densities

(Mendelsohn et al. 2002).

According to Maggs (1998) there are approximately 4344 higher plant species with the most
species being within the grasses (422), composites (Asteraceae) (385), legumes (Fabaceae)
(377) and fygies (Mesembryanthemaceae) (177), recorded from Namibia. Total species
richness depends on further collecting and taxonomic revisions. High species richness is
found in the Okavango, Otavi/Karsveld, Kaokoveld, southern Namib and Central Highland
(Windhoek Mountains) areas. Endemic species +approximately 687 species in total tare
manly associated with the Kaokoveld (northwestern) and the succulent Karoo (southwestern)
Namibia. The major threats to the floral diversity in Namibia are:

1). Conversion of the land to agriculture (with associated problems) and,

2). poorly considered development (Maggs 1998, Mendelsohn et al. 2002).

Mountain Savannah and Karstveld

The mountainous areas are characterised by Kirkia acuminata, Berchemia discolor, Croton
spp. and many others, while the depressions are characterised by Acacia ataxacantha,
several Ficus sp., Peltophorum africanum, Sclerocarya birrea and Spirostachys africana.
The higher regions are characterised by grasses such as Brachiaria serrata, Digitaria seriata
and Panicum maximum while the lower slopes are dominated by Eragrostis sp. Lower lying
areas are dominated by Digitaria seriata and Urochloa bolbodes climax grasses and annuals
such as Brachiaria schoenfelderi. The true Karsveld areas with limestone deposits on
shallow soils support stands of Combretum imberbe, Dichrostachys cinerea and Terminalia
prunioides with last mentioned two species often responsible for bush thickening
(encroachment) in Namibia (Giess 1971).

The generally Kombat area KDV D 3KLJK ™ S O DM@HMheGKHaysH Modhtdins >500
species while HQGHPLVP LV Yadiagel'GZDOAK species and the area known for its
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local endemics (Mendelsohn et al. 7KHVH HVWLPDWHY DUH OLPLWHG WR
LQIRUPDWLRQ UHJDUGLQJ 3 ORZHU®™ SODQWYV LV VSDUVH 7KH JUF
plants are habitat and climate with the highest plant diversity generally associated with high
UDLQIDOO DUHDV BRFNHWV RI KLJK GLYHUVLW\ DUH IRXQG WKI
often transition zones *e.g. mountains, inselbergs, etc. Furthermore, Mendelsohn et al.

YLHZV WKH RYHUDOO @xrénigWwh BUR GXG® MRKHDRYHUDOO YDULL
S UR G X F WdwR (B-1D%) i the general area.

7KH DYDLODELOLW\ RI KDUGZRRGV DQG JUD]JLQJ LV 3DYHUDJH" .
general area (Mendelsohn et al. 2002). Bush thickening (encroachment) problems are

experienced in the general area with densities of between 4,000-12,000 plants/ha for
Dichrostachys cinerea being the most contentious species (Bester 1996, Cunningham 1998).

/IDQG FOHDUHG IRU FXOWLYDWLRS®oLfarnfiyRsZY LHZH ® @ ®&hRZ”

the tourism potential is viewed as 3KLJK"~ LQ WKH JWMeRdé¢lsdbroet 2IL2AA2).

No communal conservancies occur within the area with the closest being the Ofjituuo
Conservancy located to the east in the Grootfontein area with the major wildlife resource
listed as wild dog, kudu, gemsbok, leopard, eland, warthog, steenbok, klipspringer and
spotted hyena (NACSO 2009, 2011). The closest Government protected areas are the
Etosha National Park and the Waterberg Plateau Park to the northwest and south,
respectively. A number of farms are part of the Ongarangombe Freehold (commercial)
Conservancy in the general Kombat area (Mendelsohn et al. 2002, See:
www.canam.iway.na).

It is estimated that at least 73 species of reptile, 15 amphibian, 107 mammal, 261 bird
species (breeding residents), 145 larger trees and shrubs (>1m in height) and 111 grasses
are known to or expected to occur in the general area of which a low proportion are
endemics (e.g. 16.4% for reptiles being the highest).

X! 3=@S6C>!!!
X78 ,G@=0OE@BO=!0=WG=|

A comprehensive and intensive literature review (i.e. desktop study) regarding the vertebrate
fauna *e.g. reptiles, amphibians, mammals and birds zand flora (e.g. trees/shrubs >1m in
height, grasses and herbs, etc.) that could potentially occur in the general Kombat (Farm Gai
Kaisa) area was conducted using as many references as manageable. A list of the
references consulted can be viewed in the Reference section (Page 41).

|

] $=>BF@*
!
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The reptile diversity known, and/or expected to occur in the general Kombat area, is
presented in Table 1 below.

Approximately 261 species of reptiles are known or expected to occur in Namibia thus

supporting approximately 30% of the continents species diversity (Griffin 1998a). At least

22% or 55 species of Namibian lizards are classified as endemic. The occurrence of reptiles

RI' ®FRQVHUYDWLRQ FRQFHUQ " LQFOXGHV DH®iKikv 1998a).R1 1DPLE
Emergency grazing and large scale mineral extraction in critical habitats are some of the

biggest problems facing reptiles in Namibia (Griffin 1998a).
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Table 1. Reptile diversity known and/or expected to occur in the general Kombat area zi.e. north-central Namibia.

Species: Scientific name

Species: Common name

Namibian conservation and legal status

International status

IUCN SARDB CITES
TURTLES AND TERRAPINS
Stigmochelys pardalis Leopard Tortoise Vulnerable; Peripheral; Protected Game LC Cc2
Psammobates oculiferus Kalahari Tent Tortoise Vulnerable; Protected Game Cc2
Pelomedusa subrufa Marsh/Helmeted Terrapin Secure
SNAKES
Blind Snakes
Rhinotyphlops schinzi 6FKLQ]TY %HDNHG %OLQG Endemic; Secure P
Rhinotyphlops schlegelii Schh HIJHO TV %HDNHG %OLQC Secure
Thread Snakes
Leptotyphlops merkeri (scutifrons) SHWHUVY 7KUHDG 6QDNH Secure LC
Leptotyphlops labialis Damara Thread Snake Endemic; Secure
Pythons
Python anchietae $QFKLHWDHYV 'ZDUI 3\WKR Endemic; Incufficiently known; Protected Game LC Cc2
Python natalensis Southern African Python Vulnerable; Peripheral; Protected Game \% Cc2
Burrowing Asps
Atractraspis bibronii %LEURQYYV %XUURZLQJ $V¢ Secure
Atractaspis duerdeni '"XHUGHQTV RU %HrgR$pG %> Insufficiently known
Purple -Glossed Snakes
Amblyodipsas ventrimaculata Kalahari Purple-glossed Snake Secure LC
Quill Snouted Snakes
Xenocalamus bicolor bicolor Bicoloured Quill-snouted Snake Secure
Xenocalamus mechowii Elongate Quill-snouted Snake Secure
Typical Snakes
Lamprophis fuliginosus Brown House Snake Secure
Lycophidion ornatum (capense) Cape Wolf Snake Secure LC
Mehelya capensis Cape File Snake Secure
Mehelya vernayi Angola File Snake Insufficiently known; Rare?
Pseudaspis cana Mole Snake Secure
Prosymna bivittata Two-striped Shovel-snout Secure
Psammophylax tritaeniatus Striped Skaapsteker Secure
Psammophis trigrammus Western Sand Snake Endemic; Secure
Psammophis leightoni Namib Sand Snake Secure
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Species: Scientific name

Species: Common name

Namibian conservation and legal status

International status
IUCN SARDB CITES

Psammophis subtaeniatus

Psammophis brevirostris leopardinus

Psammophis massambicus
Philothamnus semivariegatus
Dasypeltis scabra

Telescopus semiannulatus polystrictus

Dispholidus typus
Thelotornis capensis oatesii
Aspidelaps lubricus
Aspidelaps scutatus scutatus
Elapsoidea semiannulata

Elapsoidea sunderwallii fitzsimonsi

Naja anchietae

Naja mossambica

Naja nigricincta
Dendroaspis polylepis

Bitis arietans

Bitis caudalis

Worm Lizard

Zygaspis quadrifrons
Monopeltis anchietae
Monopeltis mauricei
LIZARDS

Skinks

Acontias occidentalis
Mochlus (Lygosoma) sundevallii
Trachylepis occidentalis
Trachylepis spilogaster
Trachylepis striata wahlbergi
Trachylepis varia
Trachylepis variegata punctulata
Panaspis wahlbergii

Old World Lizards
Heliobolus lugubris

Stripe-bellied Sand Snake
Leopard Grass Snake

Olive Grass Snake

Spotted Bush Snake
Common/Rhombic Egg Eater
Eastern Tiger Snake
Boomslang

Twig or Vine Snake

Coral Snake

Shield-nose Snake

Angolan Garter Snake
6XQGHYDOOTV *DUWHU 6Q
Snouted Cobra

Mozambique Spitting Cobra
Black-necked Spitting Cobra
Black Mamba

Puff Adder

Horned Adder

Kalahari Round-headed Worm Lizard
$Q F KL HW D $xoiedi DV@rkh Lizard
Slender Spade-snouted Worm Lizard

PercivaOfV /HJOHVY 6NLQN
6XQGHYDOOYfV :ULWKLQJ 6
Western Three-striped Skink

Kalahari Tree Skink

Striped Skink

Variable Skink

Variegated Skink
:DKOEHUJ T Wydd)dRihkH

Bushveld Lizard

Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Endemic; Secure
Secure
Secure
Endemic?; Secure
Secure
Secure
Secure

Secure
Secure
Secure

Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure

Secure

LC

LC

LC
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Species: Scientific name

Species: Common name

Namibian conservation and legal status

International status

IUCN SARDB CITES
Ichnotropis capensis Cape Rough-scaled Lizard Secure
Ichnotropis squamulosa Common Rough-scaled Lizard Secure
Nucras intertexta Spotted Sandveld Lizard Secure
Nucras holubi +ROXEfY 6DQGYHOG /L]DU:" Secure
Pedioplanis lineoocellata Spotted Sand Lizard Secure
Pedioplanis namaquensis Namaqua Sand Lizard Secure
Pedioplanis undata Western Sand Lizard Endemic; Secure
Plated Lizards
Cordylosaurus subtessellatus Dwarf Plated Lizard Endemic; Secure LC
Zonosaurus (Gerrhosaurus) multilineatus Kalahari Plated Lizard Secure
Zonosaurus (Gerrhosaurus) nigrolineatus Black-lined Plated Lizard Secure
Zonosaurus (Gerrhosaurus) validus maltzahni Giant Plated Lizard Secure
Girdled Lizards
Karusasaurus (Cordylus) jordani JordanfV *LUGOHG /L]DUG Endemic; Secure Cc2
Monitors
Varanus albigularis Rock or White-throated Monitor Vulnerable; Peripheral; Protected Game Cc2
Agamas
Agama aculeata Ground Agama Secure
Chameleons
Chamaeleo dilepis Flap-neck Chameleon Secure LC Cc2
Geckos
Lygodactylus bradfieldi %UDGILHOGTV 'ZDUI *HFNR Endemic; Secure
Pachydactylus capensis Cape Thick-toed Gecko Secure
Pachydactylus turneri laevigatus 7XUQHU f-wed &éckdN Endemic; Secure
Pachydactylus punctatus Speckled Thick-toed Gecko Secure
Pachydactylus rugosus rugosus Rough Thick-toed Gecko Endemic; Secure
Pachydactylus weberi "HEHU YV -ib&dlGebko Secure LC
Ptenopus garrulous maculatus Common Barking Gecko Secure

IUCN (2020): LC zLeast Concern

SARDB (2004): V *Vulnerable, P t£Peripheral

CITES: CITES Appendix 2 or 3 species

Source for literature review: Alexander and Marais (2007), Bzauer (2010), Bauer et al. (2006), Branch (1998), Branch (2008), Bonin et al.
(2006), Boycott and Bourquin 2000, Broadley (1983), Buys and Buys (1983), Clauss and Clauss (2002), Cunningham (2006), Griffin (1998a),
Griffin (2003), IUCN (2020), Marais (1992), SARDB (2004), Tolley and Burger (2007)

(EOT!4EGISEG>E*6789: ! B6TPE@!EO=EV! *6W=TP=0!XYXY !



MEK=!_!
+=>?@6A!>@BCDN!"=0@=POE@=!(EBHE!Q!(F6RBHHGHKSET!! !

The overall reptile diversity and endemism in the general area is estimated at between 71-80
species and 5-8 species, respectively (Mendelsohn et al. 2002). Griffin (1998a) presents
figures of between 21-30 and 31-40 for lizard and snake diversity, respectively, from the
general area in north-central Namibia. According to Griffin (1998a) 1-10 endemic lizards and
3-4 endemic shakes are expected from this area. The closest protected areas =+ Etosha
National Park and the Waterberg Plateau Park *have an estimated 109 and 83 species of
reptiles, respectively (Griffin 1998a).

At least 73 species of reptiles are expected to occur in the general area with 12 species
being endemic (16.4%). These consist of at least 2 tortoise, 1 terrapin, 38 snakes (2 blind
shake, 2 thread snake, 2 python, 2 burrowing asps, 1 purple-glossed, 2 quill snouted and 27
typical snakes) and 34 lizards (3 worm lizard, 8 skinks, 8 Old World lizards, 4 plated lizards,
1 girdled lizard, 1 monitor lizard, 1 chameleon, 1 agama and 7 geckos). Typical snakes (27
species + 3 species being endemic (11.1%) and 1 species insufficiently known and rare
(3.7%), Old World lizards (8 species +1 species being endemic (12.5%) and geckos (7
species +3 species being endemic (42.9%) are the most numerous reptiles expected from
the general area. The burrowing worm lizards are more numerous in the sandier north
eastern parts of Namibia. Namibia with approximately 129 species of lizards (Lacertilia) has
one of the continents richest lizard fauna (Griffin 1998a). Due to the fact that reptiles are an
understudied group of animals, especially in Namibia, it is expected that more species may
be located in the general area than presented above.

Eighteen species (24.7%) have some form of Namibian conservation status (endemics
included and some species have more than 1 status) with 12 species endemic, 1 species
rare, 4 species vulnerable, 5 species protected game, 3 species insufficiently known and 3
species peripheral.

Sixteen species (21.9%) have some form of international conservation status (some species
have more than 1 status) with 11 species classified as Least Concern by the IUCN (2020)
while all the other species have not yet been assessed by the IUCN Red List. The SARDB
(2004) classifies 3 species as vulnerable (2 species) and peripheral (1 species) while 7
species are listed under CITES as Appendix 2 species.

Not all the species indicated as potentially occurring in the general area are expected to
occur in the proposed development area as reptiles often have very specific habitat
requirements ze.g. rupicolous species associated with Karst formations, etc.

The most important species are viewed as those with some form of conservation status
(Namibian and International +See Table 1) with the tortoises, leopard tortoise (Stigmochelys
pardalis) and Kalahari tent tortoise (Psammobates oculiferus) the pythons, $QFKLHWDHTV GZDL
python (Python anchieta) and Southern African python (P. natalensis), monitor lizard
(Varanus albigularis) andthe VSHFLHV OLVWHArgolB e 3hakRd{Mehelya vernayi)
+ probably the most important in the general area. Two relatively recent discoveries of 2
new species of Pachydactylus spp. from the Karst Mountains include Pachydactylus
boehmei (Bauer 2010) and P. otaviensis (Bauer et al. 2006). These 2 species fall within the
Pachydactylus serval/weberi group and not included in Table 1 as individual species
although viewed as important as they are restricted range species from the general Kombat
area.

However, none of the reptiles are expected to be exclusively associated with the Farm Gai
Kaisa No. 159 development site.

Mechanical harvesting z*Impact

Mechanical harvesting is expected to impact on slow moving reptile species as these are
usually cryptic (i.e. difficult to see) and sedentary (i.e. small home ranges) and will not be
able and/or willing to flee oncoming heavy vehicles. This is especially true for the two
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tortoise species known/expected to occur in the area. Tortoises are the reptile family of
greatest national concern and most under threat in Namibia (Griffin 1998a).

Furthermore, unsustainable exploitation (i.e. poaching) and alteration of habitat are two main
categories of threat to most reptiles in Namibia (Griffin 1998a).

Many arboreal species are also expected to be negatively affected, especially if larger tree
specimens and dead trees are targeted which serve as refuge to a variety of unique species
(e.g. cavity and bark dwelling species such as agama, gecko, monitor lizard, etc.).

These negative impacts would depend on the scale and intensity of the harvesting operation.
17X 'TASGPGEH!+GW=0>G@D

The amphibian diversity known, and/or expected to occur in the general Kombat area, is
presented in Table 2 below.

Table 2. Amphibian diversity known and/or expected to occur in the general Kombat area +
i.e. north-central Namibia.

Species: Scientific name Species: Common hame Namibian International
conservation Status:

and legal status IUCN

Rain Frogs

Breviceps adspersus Bushveld Rain Frog LC

Toads

Amietophrynus gutturalis Guttaral Toad LC

Amietophrynus maculatus Flat-backed Toad LC

Amietophrynus poweri Western Olive Toad LC

Kassinas

Kassina senegalensis Bubbling Kassina LC

Rubber Frog

Phrynomantis affinis Spotted Rubber Frog LC

Phrynomantis bifasciatus Banded Rubber Frog LC

Puddle Frog

Phrynobatrachus mababiensis Dwarf Puddle Frog LC

Phrynobatrachus natalensis Snoring Puddle Frog

Ornate Frogs

Hildebrandtia ornata Ornate Frog LC

Cacos

Cacosternum boettgeri %RHWWJHUYV &D LC

Bullfrogs

Pyxicephalus adspersus Giant Bullfrog* LC

Sand Frogs

Tomopterna krugerensis Knocking Sand Frog LC

Tomopterna tandyi 7 D Q GS4&nd Frog LC

Platannas

Xenopus laevis Common Platanna LC

Namibian conservation and legal status according to the Nature Conservation Ordinance No
4 of 1975 (Griffin 2003)
IUCN (2020): LC = Least Concern
7KH JLDQW EXOOIURJ LV FODVYV LDuBReedawd OQriiibdis (RAWOYHDWHQHG ™~ E
Source for literature review:  Carruthers (2001), Channing (2001), Channing and Griffin
(1993), Du Preez and Carruthers (2009), Passmore and Carruthers (1995)

Amphibians are declining throughout the world due to various factors of which much has
been ascribed to habitat destruction. Basic species lists for various habitats are not always
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available with Namibia being no exception in this regard while the basic ecology of most

species is also unknown. Approximately 4,000 species of amphibians are known worldwide

with just over 200 species known from southern Africa and at least 57 species expected to

occur in Namibia. Griffin (1998b) puts this figure at 50 recorded species and a final species
ULFKQHVV RI DSSUR[LPDWHO\ VSHFLHV Rl ZKLFK DUH HQGHP|
of amphibians from Namibia is not only as a result of the generally marginal desert habitat,

but also due to Namibia being under studied and under collected. Most amphibians require

water to breed and are therefore associated with the permanent water bodies, mainly in

northeast Namibia.

According to Mendelsohn et al. (2002), the overall frog diversity in the general area is
estimated at between 12-15 species. Griffin (1998b) puts the species richness in the general
area at between 15-16 species. The closest protected areas *Etosha National Park and the
Waterberg Plateau Park thave an estimated 18 and 13 species of amphibians, respectively
(Griffin 1998b).

At least 15 species of amphibians can occur in suitable habitat in the general area. The area
is under represented, with 1 rain frog, 3 toads, 1 kassina, 2 rubber frogs, 2 puddle frogs, 1
ornate frog, 1 caco, 1 bullfrog, 2 sand frogs and 1 platanna known and/or expected (i.e.
potentially could be found in the area) to occur in the area. None of the amphibians are
endemic (Griffin 1998b) while VSHFLHV LV FODVVLILHG DV 3QHDU WKUHDWH
and development (Pyxicephalus adspersus) (Du Preez and Carruthers 2009) *i.e. 6.7% of
amphibians of conservation value from the general area. Pyxicephalus adspersus is more
common in northern Namibia where their numbers are also declining due to overutilization as
food by humans (Griffin pers. com.). The IUCN (2020) lists all the species as Least Concern.

The most important species is Pyxicephalus adspersus although they are widespread in
Namibia and not exclusively associated with the Kombat area in particular. Permanent water
bodies viewed as amphibian habitat in the area include the various fountains known to occur
in the Karst formations in the surrounding hills. Other potential habitats in the area include
ephemeral pans, farm reservoirs and earth dams although the latter are also dependant on
localised showers and temporary of nature.

Due to the fact that amphibians are an understudied group of animals, especially in Namibia,
it is expected that more species may be located in the general area than presented in Table
2 above. Furthermore, as Namibia is an arid country with increasing human population and
intensified agriculture, all the amphibians which depend on perennial water sources are
viewed as vulnerable in the long term (Griffin 1998b).

However, none of the amphibians are expected to be exclusively associated with the Farm
Gai Kaisa No. 159 development site.

Mechanical harvesting z*Impact

Mechanical harvesting is expected to impact on amphibian habitat if ephemeral water
features, especially pans and ground dams are disturbed and/or radically altered. On the
other hand, bush thinning may increase groundwater levels and consequently result in more
water for fountains and pans and thus improve amphibian habitat or result in more runoff and
erosion and thus less water penetration into the groundwater system. This would depend on
the scale and intensity of the harvesting operation.

171  3ETTEF+GW=0>G@D

The mammal diversity known, and/or expected to occur in the general Kombat area, is
presented in Table 3 below.
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Table 3. Mammal diversity known and/or expected to occur in the general Kombat area zi.e. north-central Namibia.

Species: Scientific name

Species: Common name

Namibian conservation

and legal status

International

Status

IUCN

SARDB CITES

Elephant Shrews
Elephantulus intufi
Aardvark

Orycteropus afer

Shrews

Crocidura fuscomurina
Crocidura hirta

Hyrax

Procavia capensis

Bats

Eidolon helvum
Epomophorus crypturus
Rousettus aegyptiacus
Cloeotis percivali
Macronycteris (Hipposideros) caffer
Macronycteris (Hipposideros) gigas
Macronycteris (Hipposideros) vittatus
Rhinolophus blasii
Rhinolophus clivosus
Rhinolophus darlingi
Rhinolophus denti
Rhinolophus fumigatus
Rhinolophus hildebrandtii
Rhinolophus swinnyi
Taphozous mauritianus
Nycteris thebaica
Chaerephon ansorgei
Chaerephon nigeriae
Mops midas

Sauromys petrophilus
Tadarida aegyptiaca
Miniopterus inflatus

Bushveld Elephant-shrew
Aardvark

Tiny Musk Shrew
Lesser Red Musk Shrew

Rock Hyrax

African Straw-coloured Bat
PeWHUYYV (SDXOHWWHG
Egyptian Rousette

3 HUFLY D Odnkedenikident Bat

6 XQGHYDOroged Bdil D |
Giant Leaf-nosed Bat

Striped Leaf-nosed Bat
%ODVLXVYV +RUVHVKR
*HRITUR\TV +RUVHVKRFE
'DUOLQJYTV +RUVHVKRF
'"HQWYV +RUVHVKRH %I
5¢SSHOOYV +RUVHVKR'
+LOGHEUDQGWY{V +RUV
6ZLQQ\TV +RUVHVKRH
Mauritian Tomb Bat

Egyptian Slit-faced Bat

$QV R UJH ftsileduBetH

Nigerian Free-tailed Bat

Midas Free-tailed Bat

5R E HU W Zhtaded@ar W
Egyptian Free-tailed Bat

Greater Long-fingered Bat

Secure
Secure; Protected Game

Secure
Secure

Secure; Problem animal

Secure; Migrant NT
Not listed
Not listed
Not listed
Secure
Not listed INT
Not listed NT
Not listed
Secure

Secure; Peripheral
Secure
Secure
Not listed
Not listed
Secure
Secure
Not listed
Secure
Secure
Secure
Secure
Insufficiently known; Rare?

DD

DD
DD

DD

NT
NT
NT
NT
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Species: Scientific name

Species: Common name

Namibian conservation and legal status

International Status

IUCN

SARDB CITES

Miniopterus natalensis
Eptesticus hottentotus
Glauconycteris variegata
Hypsugo anchietae
Kerivoula lanosa
Laephotis botswanae
Mimetillus thomasi
Neoromicia capensis
Neoromicia nana
Neoromicia zuluensis
Nycticeinops schlieffeni
Pipistrellus hesperidus
Pipistrellus rueppellii
Pipistrellus rusticus
Scotophilus dinganii
Scotophilus leucogaster
Hares and Rabbits
Lepus saxatilis
Pronolagus randensis
Rodents

Molerat

Cryptomys damarensis
Porcupine

Hystrix africaeaustralis
Rats and Mice
Petromys typicus
Pedetes capensis
Xerus inaurus
Funisciurus congicus
Paraxerus cepapi
Graphiurus murinus
Lemniscomys rosalia
Rhabdomys pumilio
Mus indutus

Natal Long-fingered Bat

Long-tailed Serotine Bat

Variegated Butterfly Bat
$QFKLHWDYTV 3LSLVWU
Lesser Wooly Bat

Botswana Long-eared Bat
7KRPDYV f-YleadedBt

Cape Serotine Bat

Banana Bat

Zulu Serotine Bat
6FKOLHIIHQYV 7ZLOLJK
Dusky Pipistrelle

5¢SSHOOMV 3LSLVWUHC
Rusty Pipistrelle

Yellow-bellied House Bat
White-bellied House Bat

Scrub Hare
JamHVRQTV 5HG 5RFN 5

Damaraland Mole-Rat
Cape Porcupine

Dassie Rat

Springhare

South African Ground Squirrel
Striped Tree Squirrel

Tree Squirrel

Woodland Dormouse
Single-striped Grass Mouse
Four-striped Grass Mouse
Desert Pygmy Mouse

Secure

Secure

Secure

Not listed
Indeterminate; Rare?; Peripheral

Secure

Not listed

Secure

Secure

Secure

Secure

Not listed
Insufficiently known; Peripheral

Secure

Secure

Not listed

Secure
Secure

Secure
Secure

Endemic; Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure

NT

NT

NT

NT

NT

DD
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Species: Scientific name Species: Common name Namibian conservation and legal status International Status

IUCN SARDB CITES

Mastomys natalensis Natal Multimammate Mouse Secure

Mastomys coucha Southern Multimammate Mouse Secure

Thallomys paedulcus Acacia Rat Secure

Thallomys nigricauda Black-tailed Tree Rat Secure

Aethomys chrysophilus Red Veld Rat Secure

Aethomys namaquensis Namaqgua Rock Mouse Secure

Desmodillus auricularis Cape Short-tailed Gerbil Secure

Gerbillurus paeba Hairy-footed Gerbil Secure

Tatera leucogaster Bushveld Gerbil Secure DD

Tatera brantsii Highveld Gerbil Secure

Saccostomus campestris Pouched Mouse Secure

Malacothrix typica Gerbil Mouse Secure

Steatomys pratensis Fat Mouse Secure

Petromyscus collinus Pygmy Rock Mouse Endemic; Secure

Petromyscus shortridei 6KRUWULGJHYV 5RFN O Secure

Mus musculus House Mouse Invasive alien

Primates

Galago moholi South African Galago Vulnerable; Protected Game c2
Papio ursinus Chacma Baboon Secure; Problem animal c2
Cercopihecus pygerythrus Vervet Monkey Secure c2
Hedgehog

Atelerix frontalis angolae Southern African Hedgehog Insufficiently known; Rare; Protected Game R; NT
Pangolin

Smutsia (Manis) temminckii Ground Pangolin Vulnerable; Peripheral; Protected Game \% \% c2
Carnivores

Proteles cristatus Aardwolf Insufficiently known; (Vulnerable?); Peripheral

Parahyaena (Hyaena) brunnea Brown Hyena Insufficiently known; (Vulnerable?); Peripheral NT NT

Crocuta crocuta Spotted Hyena Secure?; Peripheral NT
Acinonyx jubatus Cheetah Vulnerable; Protected Game \% \% C1
Panthera pardus Leopard Secure?; Peripheral; Protected Game \% C1
Caracal caracal Caracal Secure; Problem Animal c2
Felis silvestris African Wild Cat Vulnerable c2
Felis nigripes Black-footed Cat Indeterminate; Rare \Y, C1
Genetta genetta Small Spotted Genet Secure
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Species: Scientific name

Species: Common name

Namibian conservation and legal status International Status

IUCN SARDB CITES

Suricata suricatta
Cynictis penicillata
Galerella sanguinea
Mungos mungo
Helogale parvula
Otocyon megalotis
Vulpes chama

Canis mesomelas
Mellivora capensis
Ictonyx striatus

Pigs

Phacochoerus africanus
Antelopes

Giraffa camelopardalis
Tragelaphus strepsiceros
Tragelaphus oryx
Alcelaphus buselaphus
Oryx gazella
Sylvicapra grimmia
Antidorcas marsupialis
Madoqua damarensis
Raphicerus campestris
Oreotragus oreotragus

Suricate

Yellow Mongoose
Slender Mongoose
Banded Mongoose
Dwarf Mongoose
Bat-eared Fox
Cape Fox
Black-backed Jackal
Honey Badger/Ratel
Striped Polecat

Common Warthog

Giraffe

Greater Kudu
Eland

Red Hartebeest
Gemshok
Common Duiker
Springbok
Damara Dik-Dik
Steenbok
Klipspringer

Secure
Secure
Secure
Secure
Secure
Vulnerable?; Peripheral
Vulnerable?
Secure; Problem animal
Secure; Protected Game NT
Secure

Secure; Huntable Game

Vulnerable?; Peripheral; Specially Protected Game \%

Secure; Huntable Game
Insufficiently known; Vulnerable?; Protected Game

Secure; Protected Game

Secure; Huntable game

Secure
Secure; Huntable game
Insufficiently known; Protected Game
Secure; Protected Game
Secure; Specially Protected Game

SARDB (2004): R = Rare; E = Endangered; NT = Near Threatened; DD = Data Deficient

IUCN (2020): V = Vulnerable; NT = Near Threatened

Monadjem et al. (2010)

CITES: Appendix 1 or 2 species

2WKHU VSHFLHVY QRW OLVWHG DUH YLHZHG) d htyeHipeh\Wssk3s€p bi-the QUCNE ReddLéstl

Source for literature review: De Graaff (1981), Griffin and Coetzee (2005), Estes (1995), Frost (2014), IUCN (2020), Joubert and Mostert (1975),
Monadjem et al. (2010), Skinner and Smithers (1990), SARDB (2004), Skinner and Chimimba (2005), Stander and Hanssen (2003) and Taylor
(2000)
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Namibia is well endowed with mammal diversity with at least 250 species occurring in the
country. These include the well known big and hairy as well as a legion of smaller and
lesser-known species. Currently 14 mammal species are considered endemic to Namibia of
which 11 species are rodents and small carnivores of which very little is known. Most
endemic mammals are associated with the Namib and escarpment with 60% of these rock-
dwelling (Griffin 1998c). According to Griffin (1998c) the endemic mammal fauna is best
characterized by the endemic rodent family Petromuridae (dassie rat) and the rodent genera
Gerbillurus and Petromyscus.

Overall terrestrial diversity and endemism zall species + LV FODVVLILHG DYHUDJH W
RYHUDOO DOO WHUUHVWULDO VSHFLHV GLY H-UtevttaWparoQ G 3SKLJIK"
Namibia (Mendelsohn et al. 2002). The overall diversity and abundance of large herbivorous
PDPPDOV ELJ JDPH LV YLHZH §ebas exfpecied of whivt Kudu, oryx and

red hartebeest having average densities while the overall diversity and density of large
caUQLYRURXV PDPPDOV ODUJH SUHGDWRUV LV 3KLJK™ ZLWK V.
and cheetah have average densities (Mendelsohn et al. 2002). The overall mammal

diversity in the general area is estimated at between 61-75 species with 1-2 species being

endemic to the area (Mendelsohn et al. 2002). Griffin (1998c) puts the species richness

distribution of endemics also between 9-11 species. The closest protected areas *Etosha

National Park and the Waterberg Plateau Park +have an estimated 102 and 82 species of

mammals, respectively (Griffin 1998c).

At least 107 species of mammals are known and/or expected to occur in the general area of
which 2 species (1.9%) are classified as endemic. The Namibian legislation classifies 4
species as rare (greater long-fingered bat, lesser woolly bat, Southern African hedgehog,
black-footed cat), 10 species as vulnerable (South African galago, ground pangolin, aardwolf,
brown hyena, cheetah, African wildcat, bat-eared fox, Cape fox, giraffe, eland), 2 species as
specially protected game, 10 species as protected game, 7 species as insufficiently known, 2
species as indeterminate, 9 species as peripheral, 1 species as migrant, 4 species as
huntable game, 3 species as problem animals and 13 species not listed. At least 35.5% (38
species) of the mammalian fauna that occur or are expected to occur in general Kombat area
are represented by bats of which 2 species are classified as rare (5.3%). This is followed by
rodents with 27.1% (29 species) of which 2 species are classified as endemic (6.9%) and
carnivores with 17.8% (19 species) of which 1 species is classified as rare (5.3%) and 6
species as vulnerable (31.6%). Species probably underrepresented in the above mentioned
table for the general area are bats and rodents, as these groups have not been well
documented from Namibia.

Thirty three species (30.8%) have some form of international conservation status (some
species have more than one status) of which the IUCN (2020) classifies 5 species as
vulnerable (ground pangolin, cheetah, leopard, black-footed cat, giraffe) and 3 species as
near threatened (African straw-coloured bat, striped leaf-nosed bat, brown hyena); SARDB
(2004) classifies 1 species as rare, 3 as vulnerable, 13 as near threatened and 6 as data
deficient while CITES lists 3 species as Appendix 1 species and 6 species as Appendix 2
species. Furthermore Monadjem et al. (2010) classifies 1 species as near threatened
although this is probably using old IUCN status revised in IUCN (2020). The House Mouse
(Mus musculus) is viewed as an invasive alien species to the area. Mus musculus are
generally known as casual pests and not viewed as problematic although they are known
FDUULHUV RI 3SODJXH" DQG FDQ FDXVH HFRQRPLF ORVVHYV

The most important species from the general area are probably all those classified as
vulnerable (ground pangolin, cheetah, leopard, black-footed cat, giraffe) and near threatened
(African straw-coloured bat, striped leaf-nosed bat, brown hyena) by the IUCN (2020) and
those species classified as rare (greater long-fingered bat, lesser woolly bat, Southern
African hedgehog, black-footed cat), and vulnerable (South African galago, ground pangolin,
aardwolf, brown hyena, cheetah, African wildcat, bat-eared fox, Cape fox, giraffe, eland),
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under the Namibian legislation. However, not all the species occur permanently in the
proposed development area, but may move through the area sporadically +e.g. cheetah,
eland, etc.

However, none of the mammals are expected to be exclusively associated with the Farm Gai
Kaisa No. 159 development site.

Mechanical harvesting z*Impact

Mechanical harvesting is expected to impact on slow moving mammal species as these are
usually cryptic (i.e. difficult to see) and sedentary (i.e. small home ranges) and will not be
able and/or willing to flee oncoming heavy vehicles. This is especially true for the ground
pangolin and South African hedgehog known/expected to occur in the area. However, they
are nocturnal and usually utilise aardvark and other burrows during daylight hours. Most
other larger mammals +e.g. carnivores and ungulates +would typically move out of an area
experiencing human disturbances and mechanical activities.

Many arboreal species are also expected to be negatively affected, especially if larger tree
specimens and dead trees are targeted which serve as refuge to a variety of unique species
(e.g. cavity and bark dwelling species such as bats, galago, etc.).

Furthermore, habitat alteration and overutilization are the two primary processes threatening
most mammals in Namibia (Griffin 1998c). On the other hand, habitat alteration during
responsible bush thinning operations (i.e. scientifically managed), could create habitat for
certain species which favour more open landscape or a mosaic of landscapes (i.e. varying
patches of bush densities) *e.g. cheetah, oryx, springbok, etc.

These negative impacts would depend on the scale and intensity of the harvesting operation.
17" 1 "WGEH!+GW=0>G@D

The avian diversity known, and/or expected to occur in the general Kombat area, is
presented in Table 4 below.

S$OWKRXJK 1DPLELDYV DYLIDXQD LV FRP SHe tighwainfaHeglateriaD UVH FRF
areas elsewhere in Africa, approximately 658 species have already been recorded with a

diverse and unique group of arid endemics (Brown et al. 1998, Maclean 1985). Fourteen

species of birds are endemic or near endemic to Namibia with the majority of Namibian

endemics occurring in the savannas (30%) of which ten species occur in a north-south belt of

dry savannah in central Namibia (Brown et al. 1998).

%LUG GLYHUVLW\ LV YLHZHG DV 3K anéstimated W K-PB0Jdpegieslabd0 DUHD Z
1-3 species being endemic (Mendelsohn et al. 2000). Simmons (1998a) suggests 4-6
HQGHPLF VSHRBRYHYWY na@dkigs for southern African endemics and red data birds

expected from the general area. Although the Kombat area is not classified as an Important

Birding Area (IBA) in Namibia (Simmons 1998a) the closest such sites are located at the

Etosha National Park to the northwest and the Waterberg to the south.

Atleast261 VSHFLHVY Rl WHUUHVWULDO >:EUHHGLQJ UHVLGHQWV @ E
general Kombat area at any time (Hockey et al. 2006, Maclean 1985, Tarboton 2001). All
the migrant and aquatic species and those breeding extralimital, have been excluded. Eight
of the 14 Namibian endemics are expected to occur in the general area (57.1% of all
Namibian endemic species or 3.1% of all the species expected to occur in the area). Seven
species are viewed as endangered (violet wood-KRRSRH /XGZLJYV EbaKaDUG ZKL
vulture, bateleur, tawny eagle, booted eagle, martial eagle), 3 species as vulnerable (lappet-
faced wvulture, white-headed vulture, secretarybird) and 5 species as near threatened
(5¢SSHOOfV SDUURW N R Udagke Xpéragbne falcod HnandbdDsxdr)(Simmons
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Table 4. Avian diversity known and/or expected to occur in the general Kombat area zi.e. north-central Namibia.

Species: Scientific name Species: Common nhame Status : International Status
Namibia Southern IUCN

Africa

Struthio camelus Common Ostrich

Peliperdix coqui Coqui Francolin

Dendroperdix sephaena Crested Francolin

Scleroptila levaillantoides Orange River Francolin N-end

Pternistis hartlaubi +DUWODXETfV 6SXUIRZ( End N-end

Pternistis adspersus Red-billed Spurfowl N-end

Pternistis swainsonii 6ZDLQVRQTV 6SXUIRZO

Coturnix coturnix Common Quail

Coturnix delegorguei Harlequin Quail

Numida meleagris Helmeted Guineafowl

Turnix sylvaticus Kurrichane Buttonquail

Indicator indicator Greater Honeyguide

Indicator minor Lesser Honeyguide

Campethera bennettii %WHQQHWWYV :RRGSHF?!"

Campethera abingoni Golden-tailed Woodpecker

Dendropicos fuscescens Cardinal Woodpecker

Dendropicos namaquus Bearded Woodpecker

Pogoniulus chrysoconus Yellow-fronted Tinkerbird

Tricholaema leucomelas Acacia Pied Barbet N-end

Tockus monteiri ORQWHLURYY +RUQELO End

Tockus erythrorhynchus Red-billed Hornbill

Tockus damarensis Damara Hornbill End N-end

Tockus leucomelas Southern Yellow-billed Hornbill N-end

Tockus bradfieldi %UDGILHOGYTYV +RUQEL! N-end

Tockus nasutus African Grey Hornbill

Upupa africana African Hoopoe

Phoeniculus purpureus Green Wood-Hoopoe

Phoeniculus damarensis Violet Wood-Hoopoe E, N-end

Rhinopomastus cyanomelas
Coracias caudatus

Coracias naevius

Halcyon leucocephala

Common Scimitarbill
Lilac-breasted Roller
Purple Roller
Grey-headed Kingfisher
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Species: Scientific name Species: Common name Status : International Status
Namibia Southern IUCN

Africa

Halcyon senegalensis Woodland Kingfisher

Halcyon albiventris Brown-hooded Kingfisher

Halcyon chelicuti Striped Kingfisher

Ceryle rudis Pied Kingfisher

Merops hirundineus Swallow-tailed Bee-eater

Merops apiaster European Bee-eater

Colius colius White-backed Mousebird End

Urocolius indicus Red-faced Mousebird

Clamator jacobinus Jacobin Cuckoo

Clamator levaillantii /HYDLOODQWTV &XFNR

Clamator glandarius Great Spotted Cuckoo

Cuculus solitarius Red-chested Cuckoo

Cuculus clamosus Black Cuckoo

Cuculus gularis African Cuckoo

Chrysococcyx klaas .ODDVTV &XFNRR

Chrysococyx caprius Diederick Cuckoo

Centropus senegalensis Senegal Coucal

Poicephalus meyeri OH\HUYV 3DUURW

Poicephalus rueppellii 5¢SSHOQdqV 3DU NT, N-end N-end

Agapornis roseicollis Rosy-faced Lovebird End N-end

Cypsiurus parvus African Palm Swift

Tachymarptis melba Alpine Swift

Apus bradfieldi %UDGILHOGTV 6ZLIW N-end

Apus affinis

Apus horus

Apus caffer
Corythaixoides concolor
Tyto alba

Otus senegalensis
Ptilopsis granti

Bubo africanus
Bubo lacteus
Glaucidium perlatum
Glaucidium capense

Little Swift

Horus Swift
White-rumped Swift

Grey Go-away Bird

Barn Owl

African Scops-Owl
Southern White-faced Scops-Owl
Spotted Eagle Owl
9HUUHDX [&fOW( D J
Pearl-spotted Owlet
African Barred Owlet
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Species: Scientific name Species: Common name Status : International Status
Namibia Southern IUCN

Africa

Asio capensis Marsh Owl

Caprimulgus pectoralis Fiery-necked Nightjar

Caprimulgus tristigma Freckled Nightjar

Caprimulgus fossii Square-tailed Nightjar

Caprimulgus rufigena Rufous-cheeked Nightjar

Columba livia Rock Dove

Columba guinea Speckled Pigeon

Streptopelia capicola Cape Turtle Dove

Streptopelia senegalensis Laughing Dove

Turtur chalcospilos Emerald-spotted Wood-dove

Oena capensis Namaqua Dove

Treron calvus African Green-Pigeon

Neotis ludwigii IXGZLITV % XVWDUG E N-end E

Ardeotis Kkori Kori Bustard NT NT

Lophotis ruficrista Red-crested Korhaan N-end

Afrotis afraoides Northern Black Korhaan End

Lissotis melanogaster Black-bellied Bustard

Pterocles namaqua Namaqua Sandgrouse N-end

Pterocles bicinctus Double-banded Sandgrouse N-end

Pterocles burchelli %XUFKHOOTVY 6DQGJUR N-end

Burhinus vermiculatus Water Thick-knee

Burhinus capensis Spotted Thick-knee

Vanellus armatus Blacksmith Lapwing

Vanellus senegallus African Wattled Lapwing

Vanellus coronatus Crowned Lapwing

Rhinoptilus africanus Double-banded Courser

Rhinoptilus chalcopterus Bronze-winged Courser

Cursorius rufus %XUFKHOOTV &RXUVHU N-end

Cursorius temminckii THPPLQFNTV &R XUVHU

Macheiramphus alcinus Bat Hawk

Elanus caeruleus Black-shouldered Kite

Gyps africanus White-backed Vulture E CE

Torgos tracheliotos Lappet-faced Vulture \% E

Trigonoceps occipitalis White-headed Vulture \% CE
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Species: Scientific name Species: Common name Status : International Status

Namibia Southern IUCN
Africa

Circaetus pectoralis Black-chested Snake-Eagle

Circaetus cinereus Brown Snake-Eagle

Terathopius ecaudatus Bateleur E NT

Polyboroides typus African Harrier-Hawk

Kaupifalco monogrammicus Lizard Buzzard

Melierax metabates Dark Chanting Goshawk

Melierax canorus Southern Pale Chanting Goshawk N-end

Melierax gabar Gabar Goshawk

Accipiter badius Shikra

Accipiter minullus Little Sparrowhawk

Accipiter ovampensis Ovambo Sparrowhawk

Buteo augur Augur Buzzard

Aquila rapax Tawny Eagle E

Aquila verreauxii 9HUUHDX[fV (DJOH NT \%

Aquila spilogaster African Hawk-Eagle

Hieraaetus pennatus Booted Eagle E

Aquila wahlbergi :DKOEHUJYV (DJOH

Polemaetus bellicosus Martial Eagle E \%

Sagittarius serpentarius Secretarybird \% \%

Polihierax semitorquatus
Falco rupicolus

Falco rupicoloides

Falco chicquera

Falco cuvierii

Falco biarmicus

Falco peregrinus
Egretta garzetta

Ardea cinerea

Ardea melanocephala
Bubulcus ibis

Scopus umbretta
Leptoptilos crumeniferus
Oriolus auratus

Dicrurus adsimilis

Pygmy Falcon

Rock Kestrel

Greater Kestrel

Red-necked Falcon

African Hobby

Lanner Falcon

Peregrine Falcon NT
Little Egret

Grey Heron

Black-headed Heron

Cattle Egret

Hamerkop

Marabou Stork NT
African Golden Oriole

Fork-tailed Drongo
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Species: Scientific name Species: Common name Status : International Status
Namibia Southern IUCN

Africa

Terpsiphone viridis African Paradise-Flycatcher

Nilaus afer Brubru

Dryoscopus cubla Black-backed Puffback

Tchagra senegalensis Black-crowned Tchagra

Tchagra australis Brown-crowned Tchagra

Laniarius atrococcineus Crimson-breasted Shrike N-end

Prionops plumatus White-crested Helmet-Shrike

Lanioturdus torquatus White-tailed Shrike End N-end

Batis molitor Chinspot Batis

Batis pririt Pririt Batis N-end

Corvus capensis Cape Crow

Corvus albus Pied Crow

Lanius collaris Common Fiscal

Corvinella melanoleuca Magpie Shrike

Eurocephalus anguitimens Southern White-crowned Shrike N-end

Campephaga flava Black Cuckooshrike

Anthoscopus minutes Cape Penduline Tit N-end

Anthoscopus caroli Grey Penduline Tit

Parus niger Southern Black Tit

Parus carpi &DUSTV 7LW End N-end

Parus cinerascens Ashy Tit End

Riparia paludicola Brown-throated Martin

Riparia cincta Banded Martin

Hirundu albigularis White-throated Swallow

Hirundo dimidiata Pearl-breasted Swallow

Hirundo cucullata Greater Striped Swallow

Hirundo abyssinica Lesser Striped Swallow

Hirundo semirufa Red-breasted Swallow

Hirundo spilodera South African Cliff Swallow

Hirundo fuligula Rock Martin

Delichon urbicum Common House Martin

Pycnonotus nigricans African Red-eyed Bulbul N-end

Achaetps pycnopygius Rockrunner End N-end

Sylvietta rufescens

Long-billed Crombec
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Species: Scientific name Species: Common name Status : International Status
Namibia Southern IUCN

Africa

Eremomela icteropygialis Yellow-bellied Eremomela

Eremomela usticollis Burnt-necked Eremomela

Acrocephalus baeticatus African Reed-Warbler

Turdoides bicolor Southern Pied Babbler End

Turdoides gymnogenys Bare-cheeked Babbler End

Parisoma subcaeruleum Chestnut-vented Tit-Babbler N-end

Zosterops senegalensis African Yellow White-eye

Zosterops pallidus Orange River White-eye End

Cisticola chiniana Rattling Cisticola

Cisticola rufilatus Tinkling Cisticola

Cisticola subruficapilla Grey-backed Cisticola N-end

Cisticola fulvicapilla Neddicky

Cisticola juncidis Zitting Cisticola

Cisticola jaridulus Desert Cisticola

Prinia flavicans Black-chested Prinia

Malcorus pectoralis Rufous-eared Warbler End

Apalis flavida Yellow-breasted Apalis

Camaroptera brevicaudata Grey-backed Camaroptera

Calamonastes fasciolatus Barren Wren-Warbler N-end

Mirafra passerina Monotonous Lark

Mirafra africana Rufous-naped Lark

Mirafra fasciolata Eastern Clapper Lark N-end

Mirafra sabota Sabota Lark

Calendulauda africanoides Fawn-coloured Lark N-end

Pinarocorys nigricans Dusky Lark

Chersomanes albofasciata Spike-heeled Lark N-end

Eremopterix leucotis Chestnut-backed Sparrowlark

Eremopterix verticalis Grey-backed Sparrowlark N-end

Calandrella cinerea Red-capped Lark

Alauda starki 6WDUNTV /DUN N-end

Spizocorys conirostris Pink-billed Lark N-end

Monticola brevipes
Psophocichla litsitsirupa
Turdus libonyana

Short-toed Rock Thrush
Groundscraper Thrush
Kurrichane Thrush
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Species: Scientific name Species: Common name Status : International Status
Namibia Southern IUCN

Africa

Bradornis infuscatus Chat Flycatcher N-end

Melaenornis mariquensis Marico Flycatcher N-end

Muscicapa striata Spotted Flycatcher

Cercotrichas leucophrys White-browed Scrub-Robin

Cercotrichas paena Kalahari Scrub-Robin

Oenanthe monticola Mountain Wheatear N-end

Oenanthe pileata Capped Wheatear

Cercomela familiaris Familiar Chat

Myrmecocichla formicivora Ant-eating Chat End

Onychognathus nabouroup Pale-winged Starling N-end

Lamprotornis nitens Cape Glossy Starling

Lamprotornis chalybaeus Greater Blue-eared Starling

Lamprotornis australis %XUFKHOOfVY 6WDUOLC

Cinnyricinclus leucogaster Violet-backed Starling

Creatophora cinerea Wattled Starling

Chalcomitra amethystina Amethyst Sunbird

Chalcomitra senegalensis Scarlet-chested Sunbird

Cinnyris talatala White-bellied Sunbird

Nectarinia fusca Dusky Sunbird N-end

Cinnyris mariquensis Marico Sunbird

Bualornis niger Red-billed Buffalo-Weaver

Sporopipes squamifrons Scaly-feathered Finch N-end

Plocepasser mahali White-browed Sparrow-Weaver

Philetairus socius Sociable Weaver End

Ploceus intermedius Lesser Masked-Weaver

Ploceus velatus Southern Masked-Weaver

Ploceus rubiginosus Chestnut Weaver

Anaplectes melanotis Red-headed Weaver

Quelea quelea Red-billed Quelea

Euplectes afer Yellow-crowned Bishop

Euplectes orix Southern Red Bishop

Ortygospiza atricollis African Quailfinch

Amadina erythrocephala Red-headed Finch N-end

Amadina fasciata

Cut-throat Finch
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Species: Scientific name Species: Common name Status : International Status
Namibia Southern IUCN

Africa

Estrilda erythronotos Black-faced Waxbill

Estrilda astrild Common Waxbill

Granatina granatina Violet-eared Waxbill

Uraeginthus angolensis Blue Waxbill

Pytilia melba Green-winged Pytilia

Vidua macroura Pin-tailed Whydah

Vidua paradisaea Long-tailed Paradise-Whydah

Vidua regia Shaft-tailed Whydah

Passer domesticus House Sparrow

Passer motitensis Great Sparrow N-end

Passer melanurus Cape Sparrow N-end

Passer griseus Southern Grey-headed Sparrow

Petronia superciliaris Yellow-throated Petronia

Motacilla aguimp African Pied Wagtail

Motacilla capensis Cape Wagtall

Anthus cinnamomeus African Pipit

Anthus leucophrys Plain-backed Pipit

Anthus vaalensis Buffy Pipit

Crithagra atrogulariis Black-throated Canary

Serinus flaviventris Yellow Canary N-end

Serinus albogularis White-throated Canary N-end

Emberiza impetuani Lark-like Bunting N-end

Emberiza tahapisi Cinnamon-breasted Bunting

Emberiza capensis Cape Bunting N-end

Emberiza flaviventris Golden-breasted Bunting

Simmons et al. (2015): E = Endangered; V = Vulnerable; NT = Near threatened

End = Endemic (Brown et al. 1998)

N-end = Near-endemic (Simmons et al. 2015)

Endemic and near endemic +southern African status (Hockey et al. 2006)

IUCN (2020): CE = Critically Endangered; E = Endangered; V = Vulnerable; NT = Near Threatened

[This table excludes migratory birds (e.g. Petrel, Albatross, Skua, etc.); species breeding extralimital (e.g. stints, sandpipers, etc.) and aquatic birds
(e.g. ducks, herons, etc.) and rather focuses on birds that are breeding residents or can be found in the area during any time of the year. This
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would imply that many more birds (e.g. Palaearctic migrants and aquatic species FRXOG RFFXU LQ WKH DUHD GHSHQGLQJ RQ 3II
conditions]

Source for literature review:  Brown et al. (1998), Hockey et al. (2006), IUCN (2020), Komen (n.d.), Maclean (1985), Simmons et al. (2015) and
Tarboton (2001)

(EOT!4EGISEG>E*6789: ! B6TPE@!EO=EV! *6W=TP=0!XYXY !



MEK=IX"!
+=>?@6A!>@BCDN!"=-O@=POE@=!(EBHE!Q!(F6RIBHHGHKSET! !

et al. 2015). Furthermore, Simmons et al. (2015) classifies 2 species as near endemic which

were previously seen as endemic (i.e. violet wood-hoopoe and R¥5 S H O V). SIheJIUGNWV

(2020) classifies 2 species as critically endangered (white-backed vulture, white-headed

vulture), 2 species as endangered /X GZLJYV E XMJapgetfdeedwQl@re), 3 species as
YXOQHUDEOH 9HUUHDX[TV HDJOH PDUWLD Ospéties) @Hne&rQG VHFU
threatened (kori bustard, bateleur).

Fifty five (21.1% of all the birds expected) species have a southern African conservation
rating with 8 species classified as endemic (14.5% of southern African endemics or 3.1% of
all the birds expected) and 47 species classified as near endemic (85.5% of southern African
endemics or 18% of all the birds expected) (Hockey et al. 2006).

The most important endemic species known/expected to occur in the general area are

YLHZHG DV + Bluiévd DPteEnfstis hartlaubi 0 R Q W HartbHR {Nockus monteiri),

Damara hornbill (Tockus damarensis & D U S T Rarld/ [c&kpi), rockrunner (Achaetops

pychopygius), bare-cheeked babbler (Turdoides gymnogenys) and 5SS H Qparfov
(Poicephalus rueppellii £ near-endemic). The most important species are those listed as

endangered (violet wood-hoopoe, LudZLJfV E XV W Ebbcied viKurdy bhteleur, tawny

eagle, booted eagle, martial eagle), vulnerable (lappet-faced vulture, white-headed vulture,
secretarybird) and near threatened (5*SSHOOfV SDUURW NRUL efgeVWDUG
peregrine falcon, marabou stork) by Simmons et al. (2015) from Namibia as well as the

species classified as critically endangered (white-backed vulture, white-headed wvulture),
HQGDQJHUHG /XGZLJTV EXNDWBHGGYRQW®W XOBISSNWOQHUDEOH 9HL
martial eagle and secretarybird) and near threatened (kori bustard, bateleur) by the IUCN

(2020).

However, none of the birds are expected to be exclusively associated with the Farm Gai
Kaisa No. 159 development site.

Mechanical harvesting z*Impact

Mechanical harvesting is expected to impact on the ground nesting bird species as these are

usually cryptic (i.e. difficult to see) and will only flee oncoming heavy vehicles at the last

moment. The most important ground nesting birds would include the +DUWODXETYV VSXUIF
(endHPLF IXGZLIJTV EXVWDUG HQGDQJHUHG NRUL EXVWDUG Q
(endemic). Although the adult birds will disperse when disturbed, eggs and chicks will be

destroyed. Most other birds would typically move out of an area experiencing human

disturbances and mechanical activities.

Many arboreal species are also expected to be negatively affected, especially if larger tree

specimens and dead trees are targeted which serve as refuge to a variety of unique species

(e.g. cavity nesting and crown nesting species). The most important cavity nesting birds

would include the ORQWHLURYTY DQG 'DPDUD KRUQ bleOvvd-h&Ro K HQGHF
(endangered and near endemic 5¢SSHOOfV SDUURW QHDU WKUHDWHQHG D
faced lovebird, Ca U S {1 \andadkfunner (all endemic). The most important crown nesting

birds would include the white-backed, white-headed and lappet-faced vultures (the first 2

species are listed as critically endangered by the IUCN (2020), bateleur, booted eagle,

martial eagle (al HQGDQJHUHG VHFUHWDU\ELUG YXOQHUDEOH DQG

stork (both near threatened). Raptor, especially vulture, numbers are decreasing alarmingly

throughout their range and they often abandon their nests (which are often reused) when

disturbed.

Habitat alteration during responsible bush thinning operations (i.e. scientifically managed),
could create habitat for certain species which favour more open landscape or a mosaic of
landscapes (i.e. varying patches of bush densities) + H J /XGZLJYV DQG NRUL EXVWI
On the other hand many species favour bush thickets and a change in habitat could
detrimentally affect them +e.g. small birds with ball/cup shaped nests favouring inaccessible
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thorny shrubs such as eromomela, finches, sunbirds, white-eyes, etc. (See: Cunningham and
Joubert 2011).

These negative impacts would depend on the scale and intensity of the harvesting operation.
179" %O==EHC!I.SOBP!+GW=0>Gl@D

The tree and shrub diversity known, and/or expected to occur in the general Kombat area, is
presented in Table 5 below.

The trees and shrubs known, and/or expected to occur in the general Kombat area (derived

from Mannheimer and Curtis 2018) is presented in Table 5 below. Species indicated are

know from the quarter- GHJUHH VTXDUH GLVWULEXWLRQ SULQFLSOH XVHG
throughout the entire area.

Table 5. Tree and shrub diversity known and/or expected to occur in the general Kombat
area ti.e. north-central Namibia.

Species: Scientific name Status : Namibia InternationalStatus:
IUCN CITES

Acacia ataxacantha

Acacia erioloba Protected (F#)

Acacia erubescens

Acacia fleckii

Acacia hebeclada
Acacia hereroensis
Acacia karroo
Acacia kirkii
Acacia luederitzii
Acacia mellifera
Acacia nebrownii
Acacia nilotica
Acacia reficiens
Acacia senegal
Acacia tortilis

Adansonia digitata Protected (F#)

Adenium boehmianum Protected (F#)

Albizia anthelmintica Protected (F!)

Aloe litoralis NC Cc2
Bauhinia petersiana

Berchemia discolor Protected (F#)

Boscia albitrunca Protected (F#)

Boscia foetida

Burkea africana Protected (F#) LC

Caesalpinia rubra

Carissa bispinosa

Carissa edulis

Cassia abbreviata
Catophractes alexandri
Cissus nymphaeifolia
Combretum apiculatum
Combretum collinum
Combretum engleri
Combretum hereroense
Combretum mossambicense
Combretum imberbe Protected (F#) LC
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Species: Scientific name

Status : Namibia

InternationalStatus:

IUCN CITES

Combretum psidioides
Combretum zeyheri
Commiphora africana
Commiphora angolensis
Commiphora glandulosa
Commiphora glaucescens
Commiphora mollis
Commiphora pyracanthoides
Commiphora tenuipetiolata
Cordia sinensis

Croton gratissimus

Croton menyharthii
Cyphostemma juttae
Dichrostachys cinerea
Diospyros lycioides
Dombeya rotundifolia
Ehretia alba

Ehretia namibiensis
Elaeodendron transvaalense
Elephantorrhiza suffruticosa
Entada arenaria

Erythrina decora
Erythrococca menyharthii
Euclea divinorum

Euclea undulata
Euphorbia avasmontana
Euphorbia guerichiana
Euphorbia transvaalensis
Faidherbia albida

Ficus burkei/petersii

Ficus cordata

Ficus ilicina

Ficus sycomorus
Flueggea virosa

Fockea multiflora

Grewia avellana

Grewia bicolor

Grewia falcistipula

Grewia flava

Grewia flavescens

Grewia olukondae

Grewia retinervis

Grewia schinzii

Grewia subspathulata
Grewia tenax

Grewia villosa

Gossypium triphyllum
Gymnosporia buxifolia
Gymnosporia senegalensis
Gyrocarpus americanus
Heteromorpha stenophylla
Hyphaene petersiana
Ipomoea adenioides
Kirkia acuminata

Laggera decurrens
Lannea discolor

N-end

Protected (F!); End; NC

Protected (F!); End

Protected (F#)
Protected (F!)
Protected (F!)

Protected (F!)

Protected (F!)

Protected (F!)

LC
LC
LC
LC

LC
LC

C2
C2

LC

LC

LC

LC

LC
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Species: Scientific name

Status : Namibia InternationalStatus:

IUCN CITES

Lycium cinereum
Maerua juncea

Maerua parvifolia
Maerua schinzii
Melianthus comosus
Montinia caryophyllacea
Moringa ovalifolia
Mundulea sericea

Obetia carruthersiana
Ochna pulchra

Olea europaea

Opilia campestris

Osyris lanceolata
Ozoroa crassinervia
Ozoroa insignis

Ozoroa paniculosa
Ozoroa schinzii
Pachypodium lealii
Pavetta zeyheri
Peltophorum africanum
Philenoptera nelsii
Pouzolzia mixta
Pseudolachnostylis maprouneifolia
Psydrax livida

Rhigozum brevispinosum
Rhigozum trichotomum
Rotheca myricoides
Salsola spp.
Schinziophyton rautanenii
Sclerocarya birrea
Searsia ciliata

Searsia lancea

Searsia marlothii

Searsia pyroides

Searsia tenuinervis
Securidaca longependuculata
Spirostachys africana
Steganotaenia araliacea
Sterculia africana
Tarchonanthus camphoratus
Terminalia brachystemma
Terminalia prunioides
Terminalia sericea
Tetradenia riparia
Tinnea eriocalyx

Tinnea rhodesiana
Vangueria cyanescens
Vangueria infausta
Vangueria lanciflora
Vernonia cinerascens
Ximenia americana
Ximenia caffra var. caffra
Ziziphus mucronata

Protected (F!) LC

Protected (F!); NC; N-end

N-end

N-end
Protected (F#); NC; N-end

Protected (F#) LC
Protected (F#)

Protected (F#) LC

Protected (F#) LC

Protected (F!) LC

Protected (F!) LC

Endemic = End and Near-endemic = N-end (Mannheimer and Curtis 2018)

F# = Forest Act No. 12 of 2001
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NC = Nature Conservation Ordinance No. 4 of 1975

C2 = CITES Appendix 2 species

LC = Least Concern (IUCN 2020)

Source for literature review:  Mannheimer and Curtis (2018), Steyn (2003)

Plant GLYHUVLW\ LV YLHZHG DV 3KLJK™ LQ WKHOI4PQspeceOam@UHD ZL W
2-5 species being endemic (Mendelsohn et al. 2000). Furthermore, the Karst area

(limestone areas of the Otavi-Grootfontein-Tsumeb hills) is known as a hotspot for local

endemics (Mendelsohn et al. 2000). According to Barnard (1998) the Otavi Mountains are

known for their high biodiversity richness and endemism and views the general area as a top

priority for conservation protection. Maggs (1998) refers to the Karsveld area as a species-

ULFK 3LWwhxb gu@ports relic populations of southern vascular plants and a refuge to

mosses and ferns due to the higher altitudes, cooler temperatures and sheltered sites.

At least 145 species of larger trees and shrubs (>1m in height) are known and/or expected to
occur in the general area of which 2 species are classified as endemic (1.4%) and 5 species
as near endemic (3.5%).

Thirty six (24.8%) species of larger trees and shrubs have some kind of protected status in
the general area (this includes endemic and near endemic species) of which 25 species are
protected by the Forest Act No. 12 of 2001(17.2%), 4 species are protected by the Nature
Conservation Ordinance No. 4 of 1975 (2.8%) and 3 species are listed as CITES Appendix 2
species (2.1%). The IUCN (2020) classifies 19 species as least concern (13.1%) although
not all the species have been assessed by the [IUCN Red List.

The most important larger tree and shrub species are viewed as Cyphostemma juttae
(endemic, protected by Forest Act and Nature Conservation Ordinance) and Erythrina decora
(endemic, protected by Forest Act) from the general area.

The Farm Gai Kaisa No. 159 is located to the south of the most important parts of the
Mountain and Karstveld although there are limestone outcrops (See Figure 1) which
potentially have some of the important species mentioned in Table 5.

However, none of the larger trees and shrubs is expected to be exclusively associated with
the Farm Gai Kaisa No. 159 development site.

Mechanical harvesting z*Impact

The impact of mechanical harvesting would depend on the scale and intensity of the
harvesting operation and overall vision, planning, execution of the operation and especially
the control over the harvesters.

The plants expected to be impacted would be those important species typically associated
with the Karst formations (i.e. dolomite outcrops/ridges/hills) such as the endemic
Cyphostemma juttae and Erythrina decora and various Aloe species. However, although the
rocky terrain is usually unsuitable for mechanical operations, these important areas should
nevertheless be avoided and excluded from harvesting activities.

Various protected tree species occur in the areas potentially suitable for mechanical
harvesting operations. These trees (See Table 5), especially the larger specimens, should
be avoided as they potentially serve as habitat to a variety of vertebrate fauna (Further, see
the Forest Act for tree harvesting limitations +i.e.18cm diameter, etc.).

Larger tree specimens (including protected species + e.g. Searsia lancea, Ziziphus
mucronata, etc.) are usually associated with ephemeral drainage lines and pans in the
general area. These areas should be avoided as the trees potentially serve as habitat to a
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variety of vertebrate fauna and stabilise soils around these drainage lines (Further, see the
Forest Act for harvesting limitations +i.e.100m from streams, etc.).

A mosaic harvesting approach (i.e. patch harvesting which results in a variety of openness,

but still includes dense patches) is recommended as this would increase the ecotone area

around these patches and consequently associated biodiversity. Bad planning and execution

FRXOG UHVXOW LQ PHFKDQKWVH®HYMNLYHYVWIUHDWRYXHWK GLUH FRQ®
ecology of the area.

Conectivity of areas is recommended as these corridors serve as thoroughfare for various
vertebrate species. The most important habitats should be connected *i.e. rocky areas,
pans and drainage lines. Bad planning and execution could result in mechanised harvesting
eliminating connectivity with dire consequences to the ecology of the area.

Dichrostachys cinerea (sicklebush) is known to react aggressively when disturbed by
mechanical means =*i.e. become exceedingly dense. Areas dominated by this species
should not be harvested mechanically to avoid the area becoming even more dense and
inaccesable than prior to harvesting operations (e.g. De Wet 2015, Smit et al. 2015, Tainton
1999).

Soil disturbances are a common feature of mechanical harvesting depending on the type of
vehicles used; soil type; aspect; slope, etc. (De Klerk 2004, SAIEA 2016). Wheel mounted
Bell Loggers, as envisaged for this operation, would result in less disturbances than track
mounted vehicles. Nevertheless, rocky areas (erosion) and clay soils (compaction and
tracks in wet season) should be avoided and harvesting should rather be limited to areas
with sandy soils where fewer problems are expected.

Hydrocarbon spills are a risk (e.g. groundwater contamination and detrimental to
trees/shrubs at site of spill) when dealing with mechanised harvesters and would have to be
planned for.

Fire is a risk (e.g. destruction of browse) when dealing with mechanised harvesters and
would have to be planned for (e.g. De Wet 2015).

These negative impacts would depend on the scale and intensity of the harvesting operation.
17 11 40E>>I+GW=0>G@D

The grass diversity known, and/or expected to occur in the general Kombat area, is
presented in Table 6 below.

The grasses known and/or expected to occur in the general Kombat area (*MYller 1984, ?Van
Oudtshoorn 1999, and *MYller 2007) is presented in Table 6 below.

Table 6. Grass diversity known and/or expected to occur in the general Kombat area zi.e.
north-central Namibia.

Species: Scientific name Status : Ecological Grazing Value
Namibia Status
23Andropogon chinensis Decreaser High
LAndropogon schinzii Decreaser High
L.23Anthephora pubescens Decreaser High
L3Anthephora schinzii ? Low
L23Aristida adscensionis Increaser 2 Low
L23Aristida congesta Increaser 2 Low
23Aristida stipitata Increaser 2 Low
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Species: Scientific name Status : Ecological Grazing Value
Namibia Status

L3Aristida effusa ? Low
L23Aristida meridionalis Increaser 3 Low
L23Aristida rhiniochloa Increaser 2 Low
L3Aristida stipitata Increaser 2 Low
SAristida stipoides ? Low
L23Brachiaria deflexa Increaser 2 Average
2Brachiaria eruciformis Increaser 2 Average
L2Bothriochloa radicans Increaser 2 Low
3Brachiaria malacodes Increaser 2 Low
L2Brachiaria marlothii Increaser 2 Low
L23Brachiaria nigropedata Decreaser High
!Brachiaria poaeoides ? Average
L23Cenchrus ciliaris Decreaser High
2Centropodia glauca Decreaser High
L23Chloris virgata Increaser 2 Average
123Cymbopogon caesius Increaser 1 Low
2Cymbopogon plurinodis Increaser 1 Low
L3Cymbopogon pospischilii Increaser 1 Low
1.23Cynodon dactylon Increaser 2 High
L23Dactyloctenium aegyptium Increaser 2 Average
L3Danthoniopsis ramosa ? Average
23Dichanthium annulatum Decreaser High
IDichanthium papillosum Decreaser High
L23Djgitaria eriantha Decreaser High
23Dijgitaria velutina Increaser 2 Low
2Diplachne fusca Decreaser High
L23Echinochloa holubii Increaser 2 Average
2Eleusine coracana Increaser 2 Low
L.23Elionurus muticus Increaser 3 Low
L23Enneapogon cenchroides Increaser 2 Average
L23Enneapogon desvauxii Intermediate Average
SEnneapogon scaber ? Low
L23Enneapogon scoparius Increaser 3 Low
L3Entoplocamia aristulata ? Average
L3Eragrostis annulata ? Low
23Eragrostis bicolor ? Low
L23Eragrostis biflora Increaser 2 Low
2Eragrostis cilianensis Increaser 2 Low
2Eragrostis curvula Increaser 2 High
L3Eragrostis cylindriflora Increaser 2 Low
3Eragrostis dinteri Increaser 2 Average
L23Eragrostis echinochloidea Increaser 2 Average
2Eragrostis gummiflua Increaser 2 Low
L23Eragrostis lehmanniana Increaser 2 Average
L23Eragrostis nindensis Increaser 2 Average
L3Eragrostis omahekensis End Increaser 2 Low
L3Eragrostis porosa Increaser 2 Low
L23Eragrostis rigidior Increaser 2 Average
L2.3Eragrostis rotifer ? Average
L3Eragrostis scopelophila End Decreaser Average
L23Eragrostis superba Increaser 2 Average
L23Eragrostis trichophora Increaser 2 Average
1Eragrostis truncata ? Average
23Eragrostis viscosa Increaser 2 Low
L23Fingerhuthia africana Decreaser Average
1.23Heteropogon contortus Increaser 2 Average
L23Hyparrhenia hirta Increaser 1 Average
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Species: Scientific name Status : Ecological Grazing Value
Namibia Status

2lmperata cylindrica Increaser 1 Low
SLeptochloa fusca ? Average
L23Melinis repens Increaser 2 Low
L23Microchloa caffra Increaser 2 Low
L3Monelytrum leuderitzianum ? Low
30dyssea paucinervis ? Low
230ropetium capense Increaser 2 Low
L23panicum coloratum Decreaser High
L3Panicum lanipes ? High
L23panicum maximum Decreaser High
3Panicum novemnerve ? Low
3Panicum repens Decreaser High
L3Panicum stapfianum Decreaser High
L3Pennisetum foermeranum End ? Low
L3Pogonarthria fleckii Increaser 2 Low
L23pggonarthria squarrosa Increaser 2 Low
233chizachyrium sanguineum Increaser 1 Low
L.235chmidtia kalahariensis Increaser 2 Low
L235chmidtia pappophoroides Decreaser High
L3Setaria finita End ? Low
2Setaria incrassata Decreaser High
2Setaria pallide-fusca Increaser 2 Average
L23Setaria verticillata Increaser 2 Average
3Sorghum bicolor ? High
233porobolus festivus Increaser 2 Low
1.2335porobolus fimbriatus Decreaser High
1.2335porobolus ioclados Increaser 2 Average
2Sporobolus pyramidalis Increaser 2 Low
L2Stipagrostis ciliata Decreaser High
L23Stipagrostis hirtigluma Increaser 2 Low
L3Stipagrostis hochstetteriana Decreaser High
L23Stipagrostis namaquensis ? Average
L23Stipagrostis obtusa Decreaser High
L23Stipagrostis uniplumis Increaser 2 Average
L2Themeda triandra Decreaser High
23Tragus berteronianus Increaser 2 Low
3Tragus racemosus Increaser 2 Low
L23Tricholaena monachne Increaser 2 Average
2Trichoneura grandiglumis Increaser 2 Low
Triraphis purpurea Increaser 1 Low
L3Triraphis ramosissima ? High
1Urochloa bolbodes Decreaser High
3Urochloa brachyura ? Average
23Urochloa oligotricha Decreaser High
23Urochloa panicoides Increaser 2 High
3Urochloa trichopus ? Low
SWillkommia sarmentosa ? High

End = Endemic (MYller 2007)
? znot classified in literature, but often similar to other species within the genus
Source for literature review:  MYller (1984), MYller (2007), Van Oudtshoorn (1999)

Up to 111 grasses are expected in the general Kombat area of which 4 species are viewed
as endemic (Eragrostis omahekensis, Eragrostis scopelophila, Pennisetum foermeranum
and Setaria finite). Pennisetum foermeranum is associated with rocky mountainous terrain
and consequently only expected is such suitable habitat. Eragrostis omahekensis is virtually
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only found on disturbed soils te.g. close to watering points twhile Eragrostis scopelophila is
associated with mountainous areas under trees and shrubs.

The most important grass is viewed as the endemic Setaria finite which is associated with
drainage lines in the general area and never very common wherever it occurs.

However, none of the important grasses are expected to be exclusively associated with the
Farm Gai Kaisa No. 159 development site.

Mechanical harvesting *Impact

The impact of mechanical harvesting would depend on the scale and intensity of the
harvesting operation and overall vision, planning, execution of the operation and especially
the control over the harvesters.

Grass biomass is expected and known to increase dramatically after bush thinning although
these consist almost entirely of annual grasses which are not as palatable and/or resilient to
drought and fire as perennial grass species. Only by controlling the livestock stocking rate;
employ rotational grazing and rest, will the overall grass species compositions improve over
time = i.e. with active visionary adaptive management and sound farming practices.
Understanding the grass-tree interactions (positive and negative) is paramount in the
recovery of the grazing sward (e.g. Tainton 1999).

Habitat alteration during responsible bush thinning operations (i.e. scientifically managed),
could create habitat for certain species which favour more open landscape or a mosaic of
landscapes (i.e. varying patches of bush densities) and increased grass growth =*e.g.
grazing ungulates, cheetah, domestic stock, etc. On the other hand many species favour
bush thickets and a change in habitat could detrimentally affect them +*e.g. various browsers
(kudu), small elusive ungulates (dik dik), etc. All wildlife require shade and shelter as part of
their basic habitat requirements and a drastic change from a bush thickened area to an open
grassland area would negatively affect most species. It is therefore imperative to find the
correct balance of trees/shrubs/grasses.

Hydrocarbon spills are a risk (e.g. groundwater contamination and detrimental to grass at site
of spill) when dealing with mechanised harvesters and would have to be planned for.

Fire is a risk (e.g. destruction of grazing) when dealing with mechanised harvesters and
would have to be planned for (e.g. De Wet 2015).

These negative impacts would depend on the scale and intensity of the harvesting operation.
17 -@S=0!.A=JG=>!

Aloes
Aloe species zall protected (See Nature Conservation Ordinance No. 4 of 1975) zinclude 3
other species not included in Table 5, but which potentially occur in the general Kombat area,
and also viewed as important are Aloe dinteri, A. hereroensis and A. zebrina (Rothmann
2004).

Commiphoras

Many endemic Commiphora species are found throughout Namibia with Steyn (2003)
indicating that Commiphora crenato-serrata (not included in the Table 5) potentially also
occurring in the general area. Furthermore, some species are also known to have an
economic potential *i.e. resin properties of C. wildii used in the perfume industry (Knott and
Curtis 2006) +which makes them an important group of plants.

(EOT4EGISEG>E!*6789: !WB6TPE@!EO=EV!A *6W=TP=0/XYXY !



MEK=1]] !
+=>?@6A!>@BCDN!"=0@=POE@=!(EBHE!Q!(F6RBHHGHKSET!! !

Ferns

At least 64 species of ferns, of which 13 species being endemic, occur throughout Namibia.
Ferns in the general area include at least 31 indigenous species (Actiniopteris radiata,
Adiantum capillus-veneris, A. incisum, A. poiretii, Asplenium cordatum, Blechnum australe,
Cheilanthes dinteri, C. dura, C. eckloniana, C. involuta, C. marlothii, C. multifida, C.
pentagona, C. viridis, Christella chaseana, Doryopteris concolor, Marsilea aegyptiaca, M.
ephippiocarpa, M. farinosa, M. marcocarpa, M. nubica, M. unicornis, M. vera, Microlepia
speluncae, Ophioglossum polyphyllum, O. reticulatum, O. sandieae, Pellaea calomelanos,
P. pectiniformis, Pteris vittata, Thelypteris confluens) with no endemics known/expected
(Crouch et al. 2011).

Although ferns require specific habitat * often rocky substrate =+ the general area is
undercollected with more species probably occurring than presented above.

Lichens

The overall diversity of lichens is poorly known from Namibia, especially the coastal areas

and statistics on endemicity is even sparser (Craven 1998). More than 100 species are

expected to occur in the Namib Desert with the majority being uniquely related to the coastal

fog belt. Lichen diversity is related to air humidity and generally decreases inland form the

Namibian coast (Schultz and Rambold 2007). Off road driving is the biggest threat to these

lichens which are often rare and unique to Namibia. To indicate how poorly known lichens

are from Namibia, the recent publication by Schultz et al. (2009) indicating that 37 of the 39

lichen speciHY FROOHFWHG GXULQJ %,27% VXUYH\V LQ WKH HDUO\ PL
(i.e. new species), is a case in point.

Although lichens require specific habitat *often rocky substrate +there are species that live
on the bark of trees, usually the cooler southern side of the trees (often Acacia spp.) in the
general area.

Lithops

Lithops species zall protected (See Nature Conservation Ordinance No. 4 of 1975) zare not
known to occur in the Kombat area with the closest species associated with the Otjiwarongo
(Lithops pseudotruncatella var. elisabethiae) area (Cole and Cole 2005).

Other

Other species with commercial potential that could occur in the general area include
Harpagophytum procumbens 'HYLO TV thaneged for medicinal purposes and often
over-exploited z and Citrullus lanatus (Tsamma melon) which potentially has a huge
economic benefit (Mendelsohn et al. 2002).

Although the focus of this survey was on the larger trees, shrubs, grasses and more
important other species potentially occurring in the general area, many more species ze.g.
especially herbs *occur throughout the area and are viewed as important.

N7 /6HIJFB>G6H!

The proposed development area *Farm Gai Kaisa +does not fall within the biodiversity
important Karst formations located further to the north around Kombat, although there are a
few Karst ridges located on the northwest portion of the farm (See Figure 1). Furthermore,
the area is not pristine and much harvesting for charcoal production has already altered most
of the landscape ti.e. disturbed areas with secondary growth, etc. (See Figure 1).

Reptiles

The most important species are viewed as leopard tortoise (Stigmochelys pardalis), Kalahari
tent tortoise (Psammobates oculiferus)y, $QFKLHWDHYV G ZBython ShuHikt® Q
Southern African python (P. natalensis), monitor lizard (Varanus albigularis), Angola file
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snake (Mehelya vernayi) and 2 relatively recent discoveries of 2 new species of
Pachydactylus spp. from the Karst Mountains *i.e. Pachydactylus boehmei (Bauer 2010)
and P. otaviensis (Bauer et al. 2006).

However, none of the reptiles are expected to be exclusively associated with the Farm Gai
Kaisa No. 159 development site.

Mechanical harvesting z*Impact

Mechanical harvesting is expected to impact on slow moving reptile species as these are
usually cryptic (i.e. difficult to see) and sedentary (i.e. small home ranges) and will not be
able and/or willing to flee oncoming heavy vehicles. This is especially true for the two
tortoise species known/expected to occur in the area. Tortoises are the reptile family of
greatest national concern and most under threat in Namibia (Griffin 1998a).

Furthermore, unsustainable exploitation (i.e. poaching) and alteration of habitat are two main
categories of threat to most reptiles in Namibia (Griffin 1998a).

Many arboreal species are also expected to be negatively affected, especially if larger tree
specimens and dead trees are targeted which serve as refuge to a variety of unique species
(e.g. cavity and bark dwelling species such as agama, gecko, monitor lizard, etc.).

These negative impacts would depend on the scale and intensity of the harvesting operation.

Amphibians

The most important species is viewed as the giant bullfrog (Pyxicephalus adspersus)
although they are widespread in Namibia and not exclusively associated with the Kombat
area in particular. Permanent water bodies viewed as amphibian habitat in the area include
the various fountains known to occur in the Karst formations in the surrounding hills. Other
potential habitats in the area include ephemeral pans, farm reservoirs and earth dams
although the latter are also dependant on localised showers and temporary of nature.

However, none of the amphibians are expected to be exclusively associated with the Farm
Gai Kaisa No. 159 development site.

Mechanical harvesting z*Impact

Mechanical harvesting is expected to impact on amphibian habitat if ephemeral water
features, especially pans and ground dams are disturbed and/or radically altered. On the
other hand, bush thinning may increase groundwater levels and consequently result in more
water for fountains and pans and thus improve amphibian habitat or result in more runoff and
erosion and thus less water penetration into the groundwater system. This would depend on
the scale and intensity of the harvesting operation.

Mammals

The most important species are viewed as those classified as vulnerable (ground pangolin,
cheetah, leopard, black-footed cat, giraffe) and near threatened (African straw-coloured bat,
striped leaf-nosed bat, brown hyena) by the IUCN (2020) and those species classified as
rare (greater long-fingered bat, lesser woolly bat, Southern African hedgehog, black-footed
cat), and vulnerable (South African galago, ground pangolin, aardwolf, brown hyena,
cheetah, African wildcat, bat-eared fox, Cape fox, giraffe, eland), under the Namibian
legislation.

However, none of the mammals are expected to be exclusively associated with the Farm Gai
Kaisa No. 159 development site.

Mechani cal harvesting *Impact
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Mechanical harvesting is expected to impact on slow moving mammal species as these are
usually cryptic (i.e. difficult to see) and sedentary (i.e. small home ranges) and will not be
able and/or willing to flee oncoming heavy vehicles. This is especially true for the ground
pangolin and South African hedgehog known/expected to occur in the area. However, they
are nocturnal and usually utilise aardvark and other burrows during daylight hours. Most
other larger mammals +e.g. carnivores and ungulates +would typically move out of an area
experiencing human disturbances and mechanical activities.

Many arboreal species are also expected to be negatively affected, especially if larger tree
specimens and dead trees are targeted which serve as refuge to a variety of unique species
(e.g. cavity and bark dwelling species such as bats, galago, etc.).

Furthermore, habitat alteration and overutilization are the two primary processes threatening
most mammals in Namibia (Griffin 1998c). On the other hand, habitat alteration during
responsible bush thinning operations (i.e. scientifically managed), could create habitat for
certain species which favour more open landscape or a mosaic of landscapes (i.e. varying
patches of bush densities) *e.g. cheetah, oryx, springbok, etc.

These negative impacts would depend on the scale and intensity of the harvesting operation.

Birds

The most important species are viewed as the endemic species such DV + D U Ws@UEFOME T V
(Pternistis hartlaubi), Monte L U Rifbbill (Tockus monteiri), Damara hornbill (Tockus

damarensis & D U S fPdrugvdawdi), rockrunner (Achaetops pycnopygius), bare-cheeked

babbler (Turdoides gymnogenys D QG 5e¢S arotQRdicephalus rueppellii + near-

endemic). The most important species are those listed as endangered (violet wood-hoopoe,
IXGZLJTV EXV\WbBdded vulifd, Bateleur, tawny eagle, booted eagle, martial eagle),

vulnerable (lappet-faced vulture, white-headed vulture, secretarybird) and near threatened
(5*SSHWOGSPDPUURW NRUL EXV&udey GeredineUfditdb, Xni&r&bou stork) by

Simmons et al. (2015) from Namibia as well as the species classified as critically endangered
(white-backed wvulture, white-headed vulture HQGDQJHUHG [/XGZLJYTV EXVWDUG
IDFHG YXOWXUH YXOQHUDEOH 9HUUHDX[YV HDJOH PDUWLDO
threatened (kori bustard, bateleur) by the IUCN (2020).

However, none of the birds are expected to be exclusively associated with the Farm Gai
Kaisa No. 159 development site.

Mechanical harvesting z*Impact

Mechanical harvesting is expected to impact on the ground nesting bird species as these are

usually cryptic (i.e. difficult to see) and will only flee oncoming heavy vehicles at the last

moment. The most important ground nesting birds would include the +DUWODXEfV VSXUIF
HQGHPLF IXGZLJTV EXVWDUG HQGDQJHUHG NRUL EXVWDUG

(endemic). Although the adult birds will disperse when disturbed, eggs and chicks will be

destroyed. Most other birds would typically move out of an area experiencing human

disturbances and mechanical activities.

Many arboreal species are also expected to be negatively affected, especially if larger tree
specimens and dead trees are targeted which serve as refuge to a variety of unique species
(e.g. cavity nesting and crown nesting species). The most important cavity nesting birds
would include the ORQWHLURYfTV DQG 'DPDUD KRUQ bleOvyd-h&Ro& K HQGHF
(endangered and near endemic 5+ S S hh@rot{néar threatened and near endemic), rosy-
faced lovebird, & D U S favid Wétkwinner (all endemic). The most important crown nesting
birds would include the white-backed, white-headed and lappet-faced vultures (the first 2
species are listed as critically endangered by the IUCN (2020), bateleur, booted eagle,
martial eagle (all endangered), secretarybird (vulnerable) and 9 H U U H Rag[e]] Vharabou
stork (both near threatened). Raptors, especially vulture, numbers are decreasing rapidly
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throughout their range and often abandon their nests (which are often reused) when
disturbed.

Habitat alteration during responsible bush thinning operations (i.e. scientifically managed),

could create habitat for certain species which favour more open landscape or a mosaic of

landscapes (i.e. varying patches of bush densities) + H J /XGZLJYV DQG NRUL EXVWI
On the other hand many species favour bush thickets and a change in habitat could

detrimentally affect them zxe.g. small birds with ball/cup shaped nests favouring inaccessible

thorny shrubs such as eromomela, finches, sunbirds, white-eyes, etc. (See: Cunningham and

Joubert 2011).

These negative impacts would depend on the scale and intensity of the harvesting operation.

Trees/shrubs

The most important larger tree and shrub species are viewed as Cyphostemma juttae
(endemic, protected by Forest Act and Nature Conservation Ordinance) and Erythrina decora
(endemic, protected by Forest Act) from the general area.

The Farm Gai Kaisa No. 159 is located to the south of the most important parts of the
Mountain and Karstveld although there are limestone outcrops which potentially have some
of the important species mentioned in Table 5.

However, none of the larger trees and shrubs is expected to be exclusively associated with
the Farm Gai Kaisa No. 159 development site.

Mechanical harvesting z*Impact

The impact of mechanical harvesting would depend on the scale and intensity of the
harvesting operation and overall vision, planning, execution of the operation and especially
the control over the harvesters.

The plants expected to be impacted would be those important species typically associated
with the Karst formations (i.e. dolomite outcrops/ridges/hills) such as the endemic
Cyphostemma juttae and Erythrina decora and various Aloe species. However, although the
rocky terrain is usually unsuitable for mechanical operations, these important areas should
nevertheless be avoided and excluded from harvesting activities.

Various protected tree species occur in the areas potentially suitable for mechanical
harvesting operations. These trees (See Table 5), especially the larger specimens, should
be avoided as they potentially serve as habitat to a variety of vertebrate fauna (Further, see
the Forest Act for tree size limitations +i.e.18cm diameter, etc.).

Larger tree specimens (including protected species + e.g. Searsia lancea, Ziziphus
mucronata, etc.) are usually associated with ephemeral drainage lines and pans in the
general area. These areas should be avoided as the trees potentially serve as habitat to a
variety of vertebrate fauna and stabilise soils around these drainage lines (Further, see the
Forest Act for harvesting limitations *i.e.100m from streams, etc.).

A mosaic harvesting approach (i.e. patch harvesting which results in a variety of openness,

but still includes dense patches) is recommended as this would increase the ecotone area

around these patches and consequently associated biodiversity. Bad planning and execution

could resultin PHFKDQLVHG KDUYHVWLQJ 3RYHU KDUYHVWLQJ” DUHDV
ecology of the area.

Connectivity of areas is recommended as these corridors serve as thoroughfare for various
vertebrate species. The most important habitats should be connected zi.e. rocky areas and
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drainage lines. Bad planning and execution could result in mechanised harvesting
eliminating connectivity with dire consequences to the ecology of the area.

Dichrostachys cinerea (sicklebush) is known to react aggressively when disturbed by
mechanical means =*i.e. become exceedingly dense. Areas dominated by this species
should not be harvested mechanically to avoid the area becoming even more dense and
inaccessible than prior to harvesting operations (e.g. Dewet 2015, Smit et al. 2015, Tainton
1999).

Soil disturbances are a common feature of mechanical harvesting depending on the type of
vehicles used; soil type; slope, etc. Wheel mounted Bell Loggers, as envisaged for this
operation, would result in less disturbances than track mounted vehicles. Nevertheless,
rocky areas (erosion) and clay soils (compaction and tracks in wet season) should be
avoided and harvesting should rather be limited to areas with sandy soils where fewer
problems are expected.

Hydrocarbon spills are a risk (e.g. groundwater contamination and detrimental to
trees/shrubs at site of spill) when dealing with mechanised harvesters and would have to be
planned for.

Fire is a risk (e.g. destruction of browse) when dealing with mechanised harvesters and
would have to be planned for (e.g. De Wet 2015).

These negative impacts would depend on the scale and intensity of the harvesting operation.

Grass
The most important species is viewed as the endemic Setaria finite which is associated with
drainage lines in the general area and never very common.

However, none of the grasses are expected to be exclusively associated with the Farm Gai
Kaisa No. 159 development site.

Mechanical harvesting z*Impact

The impact of mechanical harvesting would depend on the scale and intensity of the
harvesting operation and overall vision, planning, execution of the operation and especially
the control over the harvesters.

Grass biomass is expected and known to increase dramatically after bush thinning although
these consist almost entirely of annual grasses which are not as palatable and/or resilient to
drought and fire as perennial grass species. Only by controlling the livestock stocking rate;
use rotational grazing and rest will the overall grass species compositions improve over time
+ i.e. with active visionary adaptive management and sound farming practices.
Understanding the grass tree interactions (positive and negative) is paramount in the
recovery of the grazing sward (e.g. Tainton 1999).

Habitat alteration during responsible bush thinning operations (i.e. scientifically managed),
could create habitat for certain species which favour more open landscape or a mosaic of
landscapes (i.e. varying patches of bush densities) and increased grass growth = e.g.
grazing ungulates, cheetah, domestic stock, etc. On the other hand many species favour
bush thickets and a change in habitat could detrimentally affect them +*e.g. various browsers
(kudu), small elusive ungulates (dik dik), etc. All wildlife require shade and shelter as part of
their basic habitat requirements and a drastic change from a bush thickened area to an open
grassland area would negatively affect most species. It is therefore imperative to find the
correct balance of trees/shrubs/grasses.
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Hydrocarbon spills are a risk (e.g. groundwater contamination and detrimental to grass at site
of spill) when dealing with mechanised harvesters and would have to be planned for.

Fire is a risk (e.g. destruction of grazing) when dealing with mechanised harvesters and
would have to be planned for (e.g. De Wet 2015).

These negative impacts would depend on the scale and intensity of the harvesting operation.

Other spp.

Except for various Aloe species known to occur in the general area, most other species are
not expected to be adversely affected by the proposed mechanical harvesting operations.
Should Aloe spp. be encountered then they should be removed and relocated to similar
habitat on the farm.

Hydrocarbon spills are a risk (e.g. groundwater contamination and detrimental to all flora at
site of spill) when dealing with mechanised harvesters and would have to be planned for.

Fire is a risk (e.g. destruction of flora) when dealing with mechanised harvesters and would
have to be planned for (e.g. De Wet 2015).

Sensitive areas

The Farm Gai Kaisa N0.159 does not have any major unique habitats; is not in a pristine
condition and is heavily impacted by current/past charcoal harvesting activities. However,
the following areas are viewed as the most unique (sensitive) on the farm:

a) Rocky areas

Any Karst formations zi.e. dolomite hills, ridges, etc. tas located on the northwest portion of
the farm, are potentially important for biodiversity and should be avoided and excluded from
harvesting activities (Figure 1).

b)  Ephemeral pan system

All well vegetated ephemeral pans (northeast portion of farm) with larger and especially
protected tree species, are potentially important for biodiversity and should be avoided and
excluded from harvesting activities (Figure 1).

c) Ephemeral drainage lines

All well vegetated ephemeral drainage lines (north, west and southeast portions of farm) with
larger and especially protected tree species, are potentially important for biodiversity and
should be avoided and excluded from harvesting activities (Figure 1).
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Figure 1. Sensitive areas that should be avoided and excluded from mechanical harvesting
operations on Farm Gai Kaisa N0.159 include rocky ridges (red dotted oblong); ephemeral
pan system (blue dotted oblong) and ephemeral drainage lines (white dotted oblongs). Note
the open areas currently/previously impacted by charcoal harvesting operations throughout
most of the farm.

97 $=J6TT=HCE@G6H> !

To show environmental sensitivity and ensure environmental commitment to the proposed
mechanical harvesting operations the following general recommendations are made:

Vertebrate fauna
i) Avoid sensitive areas +avoid harvesting in the rocky areas, ephemeral pan system
and drainage lines as indicated in Figure 1,

ii) Survey areas on foot prior to harvesting to collect and remove slow moving reptiles,
especially tortoise species, and relocate elsewhere to similar habitat on the farm;

iii) Identify vulture and other raptor nesting trees and avoid harvesting in these areas;

iv) Most birds nest in associated with rainfall therefore avoid harvesting trees with ELUG V {

nests during the breeding season;

V) Prevent the killing of perceived dangerous species (e.g. snakes); collection of veld
foods (e.g. giant bullfrog, tortoise, monitor lizard); any form of poaching (e.g. setting of
snhares for birds and ungulates, etc.);
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Vi) Initiate a suitable and appropriate refuse removal policy as littering could result in
certain animals becoming accustomed to humans and associated activity and result
in typical problem animal scenarios ze.g. baboon, black-backed jackal, crows, etc.;

Vii) Obtain the necessary permits from the Ministry of Environment, Forestry and Tourism
prior to the collection, removal and relocation of protected species.

Flora

i) Avoid sensitive areas = avoid harvesting in the rocky areas and ephemeral pan
system and drainage lines as indicated in Figure 1,

ii) Avoid removing the large protected tree species;

iif) Remove all Aloe species (should these be encountered) prior to harvesting and

relocate elsewhere to similar habitat on the farm;

iv) Avoid mechanical harvesting in areas dominated by Dihrostachys cinerea
(sicklebush);

V) Obtain the necessary permits from the Ministry of Environment, Forestry and Tourism
prior to the collection, removal and relocation of protected species.

Ecology
i) Avoid sensitive areas + avoid harvesting in the rocky areas and ephemeral pan
system and drainage lines as indicated in Figure 1;

ii) Investigate ecologically sound :DIWHU FDUH" PHWKRGYV DV PHFKDQLFDO ¢
result in a denser bush scenario than prior to harvesting operations. This would
depend on the objective of harvesting zi.e. sustainable bush utilisation versus veld
reclamation for grazing, etc.;

iii) Do not clear cut the entire area, but follow a mosaic harvesting approach (include
dense patches of bush);

iv) Maintain connectivity of habitats, especially linking the sensitive areas (i.e. rocky
areas, ephemeral pans and drainage lines);

V) Avoid harvesting on slopes and soils prone to erosion;

Vi) Avoid harvesting during the rainy (wet) season as this may cause deep tracks and
result in erosion and compaction of soils;

Vii) Implement erosion control measures where applicable *e.g. cross drains on slopes,
do not make tracks along drainage lines and cross these at a right angle, etc.;

vii)  Remove all invasive alien species on site +e.g. Prosopis spp., etc. This would not
only indicate environmental commitment, but actively contribute to a  better overall
landscape;

iX) Ensure that adequate fire fighting equipment (e.g. fire beaters; extinguishers, etc.) is
available on Bell Loggers; at camp sites and kitchen areas (at plant) to avoid
accidental fires;

X) Ensure that all hydrocarbon spills are avoided and/or dealt with adequately and
quickly;
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Xi) Ensure that the Bell Logger operators can identify protected species and inform all
contractors/workers regarding the above mentioned ecological issues prior to
harvesting activities and monitor for compliance thereof throughout; and

Xii) Investigate FSC certification to ensure compliance and external auditing with
international standards.

All human induced activities (including mechanical harvesting activities) change or are
destructive to the local fauna, flora and ecology to some or other degree. Assessing
potential impacts is occasionally obvious, but more often difficult to predict accurately. Such
predictions may change depending on the scope and intensity of the activity *i.e. once
initiated, may have a different effect on the fauna and flora as originally predicted. Thus
continued monitoring of such impacts during the operational phase(s) is imperative.

The Farm Gai Kaisa N0.159 does not have any major unique habitats (including vertebrate
fauna and flora); is not in a pristine condition and is heavily impacted by current/past
charcoal harvesting activities. Mechanical harvesting activities using Bell Loggers without
tracks is not expected to further affect and/or impact negatively on the vertebrate fauna, flora
and ecology of the farm, especially if the sensitive areas are avoided and the
recommendations (suggested mitigations) are followed and implemented.
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Republic of Namibia
Annotated Statutes

Burial Place Ordinance 27 of 1966

(OG 2728)
came into force on date of publication: 10 June 1966

ORDINANCE

To prohibit the desecration or disturbance of graves in burial places and to regulate matters
relating to the removal or disposal of dead bodies.

(Assented to 3rd June, 1966)
(English text signed by the Administrator)

ARRANGEMENT OF SECTIONS

1. Definitions
2.  Desecration of graves and removal of bodies
3. Short title

BE IT ORDAINED by the Legislative Assembly for the Territory of South West Africa as folows:

Definitions



le

1. In this ordinance, unless the context indicates otherwise
3Administrator’ means the Administrator of tAeerritory of South West Africa;
Pody” means any human dead body including the body of ampstifi child;

Yurial place means any burial ground, whether public or private, or any place wherein one or more
bodies are buried, cremated or otherwise disposed of or intended to be buried, cremated or otherwise

disposed of.
Desecration of graves and removal of bodies

2. (2) No person shall desecrate or destroy a grave in a burial place or, without the
written permission of the Administrator, disturb or cause such grave to be disturbed.

(2) Except where the exhumation of a dead body is ordered in terms of any other law for
the purposes of forensic medicine or public health and subject prabisions of sectin 222 of the
Municipal Ordinance, 1963 (Ordinance 13 of 1963) no person shall exhume or cause to be exhumed or
disturb or cause to be disturbedremove or cause to be removed a body or the mortal remains of a
body buried in a burial place without theitien pemission of the Administrator or unless such
precautions are observed as may be prescribed by the Administrator or any medical practitioner
appointed by him: Provided that no person shall be guilty of a contravention of thisecidn who
temporaily of necessity disturbs or causes to be disturbed a body or the mortal remains of a body which
is buried for the purpose of burying another body in the same grave.

[The Municipal Ordinance 13 of 1963 has been replaced
by the Local Authorities Act 23 of 1992.]

3) No person shall, except with the péssionof the Administrator, in any way disturb,
damage, remove or destroy a grave, monument, gravestone jresagstion, rail, enclosure, chain or
erection of any kinavhakever, or part thereof in any burial place.

(4) Any person acting in contravention of tpevisions of this ordinance shall be guilty
of an offence and shall on conviction be liable to a fineemoeedingone hundredand or, in default

of payment, to imprisonment for a period not exceeditxgnonths or to both such fine and such
imprisonment.

Short title

3. This ordinance shall be called the Burial Place Ordinance, 1966.
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Customer Name. David van Breda

Company Name. Namibia Biomass Industries
Quote nr. QDZ-200224-01

Date. 24 February 2020

SITE VISIT DETAILS

Please find below my proposal for extraction of charcoal dust. No site visit was conducted and
therefore this quote is only for budgedery purposes. The below quote is merely an indication
of costs involved for an Nederman MJC ATEX approved dust collector. It is imperative that
the correct dust collector is installed, especially when dust is extracted that can ignite and
cause an explosion within the dust collector. The proposed quote includes equipment that is
ATEX certified and will prevent explosion. In the event of an possible dust explosion the unit
will vent the explosion into an safe atmospheric area ensuring no employees or products are
harmed in any way.

LCP Cartridge Dust Collector
The Perfect Fit

LCP cartridge dust collectors designed for continuous operation in process and general dust
extraction applications with free-flowing dust. This new dust collector range offers two filter
cartridge lengths and on-line high efficiency pulse jet cleaning.

Description

All LCP units have generously sized integral pre-separation chambers to increase their dust
load capacity whilst reducing the load on the filter cartridges. Maintenance is from the top,
within handrails if specified. A range of space saving integral fans from 5,5 kW to 18.5 kW
may be specified, with optional air silencers. Larger units may be served by floor mounted
high efficiency Combifab fans.

Options
a Hopper in the pyramidal or trough version
a4 Dust collector LCP without hopper or insertable version

a Dust can be stored in a bin (50L or 100L with wheels or without), plastic bag inserted,
big-bag outlet, 55 gallon drum

4 Discharge can be also via counter balanced valve

Directors: S Hoon, DC van Zyl



4 Range of integral fans from 5,5 kW to 18.5kW with optional air silencers

a4 Combifab fans for higher airflow volumes

a ATEX certified explosion relief panels when handling explosive dusts St1, St2 or St3.
a4 Dedicated control systems for complete dust extraction installation.

Specification
a Airflow volumes from 5000 m3h to 300000 m3%h
a Powder painted steel, thickness -3.0 mm, assembled from panels
a4 Weatherproof for exposed locations
a4 On-line cleaning with high efficiency diaphragm valves
a4 Large integral pre-separation chamber (across and side version)

a Different cartridge media types (CA 100, 140, 141, 150, 175, 190) to cater for most
applications,

a Options with explosion relief area for St1 or St2. For St3 contact Nederman.

Nederman LCP ATEX Approved Dust collector.

Application Charcoal Dust (Unburned)
Temperature inside filter -20 to +60 deg. C

Pressure range -6 to +2 kPa

Units m3/hr - m/min

Air volume m3/hr 21000

Cartridge material CA 140 Polyester, antistatic
Calculated filter area m? 350

Dust type &RPEXVWLEOH 6W VW~
Filter size LCP 7-49/323/2200/2100
Deflector Yes

Internal filter length 2100 mm

Internal filter width 2200 mm

Real filtration area m? 323

Directors: S Hoon, DC van Zyl



Total number of cartridges
No of rows

Hopper type

Hopper outlet type
Hopper inspection door
Dust collection

Valve at outlet

Leg height

Fan or outlet location
Filter outlet size

Inlet location

Filter inlet, number

Filter inlet size

Access to top

Protection at top work
Cleaning control

Filter controller location
Language in controller display
Insulation

Paint specification

TOTAL PRICE (Includes controller)

Combifab Fans and Blowers
Fans and blowers for your dust collector

49

7

Pyramid hopper

Flanged outlet type NRS3 for bin/Rot valve
Left

Big-bag outlet

NRSZ3 (price included)

Type 1550-2050

On backside

1200x900

On back side

2

410x410

Ladder w/ cage left

Guarding rails

DFC-08M 110V/240V at 50/60 Hz AC
Bottom of the dirty air chamber, left
English

None

Blue - RAL 5009 semi gloss (standard)

The Combifab range of highly efficient, quiet running radial fans include three dedicated
impeller designs for handling clean air (R type), air containing dust and waste material (S
type) and for transporting high concentrations wood dust and chips (T type). Versatile drives,
including energy saving inverter drives ensure the fans are matched exactly to the required
dutywith minimum environmental effect.

Air Volume Range: 680 to 68.000 m3/hr (400 to 40,000 CFM)

Key features

* High efficiencies, up to 87%
*Wide range of airflow volumes and static pressures
*Direct drive and belt drive options
*Stainless or galvanized steel optional construction
*ATEX certified Baseefa 04ATEX0103 for explosive dusts
* Accurate control via efficient inverter drives
*QOptions include in-line and enclosure silencers

Directors: S Hoon, DC van Zyl



Centrifugal Dust Collector Fan - Combifab Series

The Combifab Series of fans are heavy duty centrifugal fans with three different fan wheel
designs and four housing and drive configurations to meet the application requirements.
Nederman stocks a large inventory of fans for immediate delivery so please call to check
availability. Also, we carry used inventory for those on a budget.

When it is time to replace an existing fan or install a new system, a more efficient solution for
the fan design may be a direct driven configuration with a Variable Frequency Drive - VFD on
the fan motor in lieu of a belt driven configuration. Belt drive fans require 2-5% more energy
than a Direct Drive and VFD arrangement. Furthermore, with this type of configuration, the
fan performance can be modified manually through the VFD control interface and a PID
Control Loop. Autogates can be installed to minimize energy consumption.

Bladed Impellers - The Heart of the System

Clean Air Impeller - Type R The clean air impeller is a closed bladed
impeller with backward curved blades. This impeller is used for
transport of clean air and of air with a small quantity of fine dust, such
as welding smoke, oil mists or exhaust gases. The clean air impeller
has an efficiency of up to 87%.
. Chip Impeller - Type S The chip impeller is a closed, partly self-
cleaning bladed impeller with straight, backward oblique blades. This

cleaning bladed impeller with straight, radial blades. This impeller is
used for transport of shavings, chips, etc. The transport impeller has an

B efficiency of up to 61%.
e o i‘é
Ve Nl

CombifabF an ATEX certified z*Charcoal Dust

A % Transport Impeller - Type T The transport impeller is an open, self-

Application not specified
Airflow actual m3/h 21000
Altitude m above sea level 600
Total pressure increase Pa 3077
Operational temperature deg.C 50
Calculated impeller RPM 1460
Fan impeller type F40 R
Fan inlet diameter 450 mm
Drive type Direct
Motor Standard IEC
Motor kW 30 kW

ATEX classification
Internal / External Ex Marking
Gas temperature

Internal 2D / External Non
. ([ F ,,, &7 f& 'E
-20to +60 deg C

Fan direction RD90

Inspection door option Standard position
Inspection door location 12:00 hrs

Weight excl. motor kg 304

Total weight of fan 579

Fan max RPM 1888

Motor vendor

Standard motor

Directors: S Hoon, DC van Zyl
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Current frequency 50Hz

Motor rpm 4 Pole ~1500 at 50Hz

Motor voltage 400/690V

Fan motor efficiency IE3

Thermal protection 3xPTC + PT100 (Flange-end)
Vibration sensor Yes

Motor building form B35 with legs (foot)/flange
Motor frame size 200

Paint specification Blue - RAL 5009 semi gloss (standard)
Sparkless inlet Yes

Vibration absorbers Yes

Vibration absorber type Foot vibration W75

Drain plug Yes

Motor Pole 4 Pole

Sales Price

CARZ back -pressure flap valve

Designed to prevent the effect of a pressure wave and flames caused by an explosion
from returning along the  pipework in which it is mounted

It is effective up to a maximum declared reduced explosion pressure within the protected
enclosure (typically ATEX Zone 20 internally) and acts as an isolating valve during the
explosion.

The CARZ Explosion Isolation flap prevents the devastating effects of a pressure wave and
flame front, from a dust explosion downstream, from traveling back along the ductwork, which
is fitted. The product is manufactured according to ATEX quality assurance standards for
production.

It is effective up a maximum reduced explosion pressure in the protected space (typically
ATEX zone 20, internal) and acts as an isolating valve during an explosion.

In normal operating mode it is held open against gravity by the dust laden air stream flowing
in the direction opposite to that of the explosion pressure wave.

Benefits:
[1Prevents devastating effects of a dust explosion from spreading
[0 Prevents stray dust returning along the duct when dust collector is stopped
(1 Available with flange or QF collar for connecting to different pipe systems

Directors: S Hoon, DC van Zyl



[1 Suitable for transporting explosive dust of class Stl

Suction direction Explosion direction
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Ducting and Installation (Based on drawing compl eted +Budged only)

Installation (3 weeks) Included
Accommodation (3 weeks) Included
Ducting (+- 180m in total) Included
Ducting Supports (All wire rope and Unistrut) Included
Extraction points support structures Included
Consumables Included
Dampers (For balancing) Note: (14 x Butterfly dampers) Included
Transport and delivery (Ducting, fan, unit and inst team) Included
Off Loading at site (Customer to offload with forklift) Excluded
Lifting and Rigging equipment (Customer to provide crane, forklift or cherry picker if required) Excluded
Electrical Starter (Connections to be done by client electrician, starter will be supplied) Included
Electrical Supply (From customer DB board to panel) Excluded
Civils Excluded
Pneumatic Connections and supply Excluded
Ned Quote Drawings Included
Project Management Included
Commissioning Included
Spare parts Excluded

Total installation price

TOTAL PRICE INCLUDING INSTALLATION

Quotation period : 30 days

Time of delivery : 14-18 Weeks after receipt of order, deposit and
signed scope document.

Payment terms ; 50% Deposit on Order placement
: 30% before delivery
20% on Commissioning

Directors: S Hoon, DC van Zyl



The Envirox Commercial Terms and Conditions of Tender and Sale shall apply, unless
otherwise agreed to in writing by both parties before the placement and acceptance of any
order. A copy of Envirox Standard Commercial Terms and Conditions of Tender and Sales is
available upon request.

The quotation is subject to such circumstances that affect price and delivery as well as
circumstances beyond our control. We reserve the right to make alterations of dimensions of
the system depending on the projection in detail. Furthermore, our quotation is subject to
possible special demands from the authorities.

Price may change subject to exchange rate changes. We hope our quotation will be of
interest to you and should be pleased to execute your order, in the meantime please do not
hesitate to contact us for further information.

This quotation and attachments contain confidential information intended only for the person
to whom it is addressed to. Please refer to the above quotation number when placing your
order. A technically and commercial clear order must be forwarded to us when placing your
order. Please take note that all prices are exclusive off VAT. Unless specified otherwise the
technical information in this quotation will be the final specification as discussed and agreed
to.

Yours faithfully

LJ2ROS>

Envirox (Pty) Ltd.
The Industrial Air Filtration Company

env,rox

Office : +27 (0) 11 397 5426 | Mobile: +27(0) 71 602 9048 | E-mail: daniel.vanzyl@envirox.co.za

WWW.envirox.co.za Distributor for: Nederman ’_‘-NORDFAB

® & Ducling

Directors: S Hoon, DC van Zyl



