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16+&! 0 0"+& +! %+&A"28& ? 1 * *I+1"6$ % ;"%2™!1,"%1+* .81 /% 0+3* #"*|
-+2"/*1 11" %+&-"4 ++6 +%-"2.8!1 "66.7/*1 - ) +& 11"
%+&+-"4 ++6 2+662.8!1 "66.7/*1 ?

(J1 %70 ™ * *'g* 1" 1 OL+&"™* & T+I"% >B+8B +& >8+6 1§ 1+# I+! "*19680! .& +&
86 E+l.& 968%" +& * /"& 8" #$ "% BHL +811.9% ! ™ +* + ¥&* 1" & 0+1.%
%10 P 1M X0 6+ + 146 96.6" & +66.968"% 2+&+-"%6% | -+8-" 11" 800" %

[+ 68%" ./ +8&$ 2+&+-"2"&! &1"%6;"&! &* Y %6.- YT % ;"% %"1+# 6 1+1 & 0+I0L +&
9%"6"+*"C?

,"$+ 6 &l#: ,- - -# 1S HIH :

1" +%-"2.8!1 "66.7/*1 * +*'&* 1" & 0+!.9% *'0 "™ I1+! 1+* #"'& "06+%" +* + &"+%
11%"+!"&" *"0"™ B C? ! 1+*+ *6.7 -%.7!1 %+H& 6.7 ["08& 1$? | *+ 1., %" +1.%
11+ &1+# * 6+%-" % ;"%* +& * ;"%$ *"&* .668!.& +& 1+# !+ "*1%80! .&?
+9%-"2.811 "66.7/*1 * +7& .;"% -%+:"6 #" * 8% &1" 7+%2"% *822"% 2.&!11*?

$ $+6 &l#: , - - -H H ;

1" 2+662.8!1 "66.7/*1 * +6*. + *"&* ;" & 0+% *,"0 "™ #8! * &.! 6 *I" +* ;86&"%+#6"
$'1? 16" | +6*. "GL#* + *6.7 -%.7!1 %+!" BOB& !$ ! * 2.%" ./ + -"&"%+6 *! 11+!
&1+# * #.11 6+%-" +& *2+66 % ;"%*? 1" 2+662@17/ *1 **"&* ! ;" 1. ,.668! .& +&
1+# 4+ "™*1%80! .& +& 1+* * 2 6+% *+7& & 9B"88 %™ 11" +%-"2.8!1 "66.7/*1?
(1L %0 "™ 2+$ #" *"% +6 *,+7&"%*?

+HH: 1% "$ +
1" 6+0D ./ 2+&+-"2"&! ./ 11" ;+% .8* *.8%0"* ./ ,668!" "//68"&! * + 0% ! 0+6 **8" 11+!
11%"+!"&* +66 +>8+!1 0 # .47 GO"** ;" +#*194HAI" . &+ 6+#6" 7+1"% %"*.8%0"* +& 11"
+6!"%" /6.7 %"- 2"* 1. [+0 6 1+!1" $"+% %.8& BH-%l+* + *"% .8* 2,+0! .& 11" +>8+! 0
1+# 141 +& 11" +%* 0 +1" +>8+1 0 # .1+? 1" 6400'0! ;" / *1"% "* 24+&+-"2"&! %"*86!* &
&0.&* *I"&! 6"- *6+! .& & 1" [/["%"&! ,%.; &0"66"-+6 &"!Il & +& 1" 8&0.&!%.66"
*1.0D & ./ &+*:"+6"&/[*1L*"0" * Op.; &L #" +& **8" 11+l & * . #" 0.&! &8.8*6$
24&+-"7? 1" 0+,18%" ./ % &!1"%/"%"&0" 7 11 *+7& & * +& **8" 1141 &' * | #"
2.& 1.%" +& 2+&+-" "7
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"6 &LH 4 # (+ " $ + ## 1+
1" %+&" ++6 ;"% "66.7/*1 .&*"%+! & +& + &+-"2"&) **.0 +1 & T+* & 41"
& (J1+; 66" & <<9? | *+0.."0b+! ;" +** 0.8/ " 6" &"%" " & 11" 0.&*"%;+! .&
J "66.7/ %1 +& 11" % ;"%* 11"$ 6 ;" &2 | THMEHE *1" 1. 4% K| - "0682"&1 711 11"
0.8 %% +! & +& 2+&+-"2"&) ./ & -"&.8% [ *1 *"0"™? &" /11" 2+A.% 2+%D"! &- !..6*
8" 7+% 1. 249%D" 11" 7*" 816 E+1 .& ./ & -"&B/*1 *"0"™? 1*7.86 &0%"+*" 11"
+B8" [ 11" %0 "* +* 7"66 +* 0%"+!" 0% | 0+6 %8 "0.&.2 0 #'&"/ * 1.% "..6" & %8%+6
+0p"+*7?

4 # (+ # $$ #
F7+*% &1" 114! 6+& .7&"% *8,,.%! * 0% ! O+6LY.*800™* /11 * & ! +!;"? 1" ,% &0 ,6"
J2+&+-" +00"* 111" %"*.8%0" 7+* 2,6"2"&!" ?

LI+6 ./ 9<9?5 D 6.2"1"%* * 6*I" +* 0.&*"%&!+%"+ B2+ &6$ ++6 ;"% #"17"&
(6."21./ +2 +& 1" (+%%+-"C? 1" &!+6 2+* ;" *800 71 01 1+* *6.7" .7& +*
+0!;" "%*.&&"6 +& 0% ! 0+6 /8& &- * 6+00CBXZ +8"+* %">8 %" + | .&+6 1%+;"6NO.*1*?
& "G,+&* .& *1%+!"-$ * %">8 %" ?

1" 96""&) 2"2#"%*1 , 0.&* *I"* .| 5< 2"2#"%* &068 & +8&6'%* +& &I"%"™" . 6"?

01+ 9%,"%6%.& +& + 2+&+-"2'&! 0.22 II" 7+* "™*14+#6 *1'B % ;"& %.0"*C? .8%
2+&+-"% +6 21 &* 1+D" ,6+0" +&&B+66$? 962+6+%6" V! & 11" .92 ./ 2 &8I"*?
1.0 271 &* 1 + %" "2'%-"80 "* 0+& #' +9%%6+8&" &"0"*+%6$? 8& & +& [8&
O+ E & T+* "&/" +* + 2+A% 0.8*1%+ &7 6B*#7 + 1.08* ,. &! 1.% 11" &"G!
2.811*7

1" *0+!.& 1+* 1+ + *-&/0+&! 240! .& 11" &0%"+*" 0.2,6 +&0" +0! .&* +&
2.& 1% &- +D &- ,6+0" & !1" +%"+? % +6 &*"@& +**.0+!.& 71 -%.8& /.66.7 8,
%+ &* 1+;" #'& *800"**/866% 0.2,6"1" ? ";"U¢8H0"*/86 +%%"*!* 1+;" #"'& 2+ " #$
0.2,6 +&0" *I+//?

*08** .&* 1+;" 4+D"& ,6+0" +* 1. 11" 8*" ./ + "7*6"1"% +& .% + 7"#,+" +* + 2"11. ./
2 &+l & &[1.%2+! .&? (11 7 66 % #+#6$ & H 8" +* *2" 6+& .7&"N* . &.!
,.**II** !1" %II>8 %II II>8 ,2"&!?

4+ #H & ## +!

& "G+2,6" ./ ,%.0"* 11+ 1+* #"& %">8 %" |. 2,B"&! 11" 0+!014+& 4%"6"+*" ,% &0 ,6"
1+* #"& + 6"&-!11$ ,%.0"*?  -%"+! "+6 ./ "&"%2$ +& 0.2212"&! /%.2 0% ! 0+6
L6 +& +-"&0 ™ 7&! &I 4017 &- 11 *F? 1 Y O M +& "G+2,6" ./ 1.7 + *.8&

,% &0 ,6" 1+* 0+48-1! .& 7 11 & +&-6 &- 0 %06"*?

P *0%!0+6 ! "& /$ +*2,6" #8! 0% ! 0%6,"&" .& !1+! 0+& #" 2+%D"!" |. 2+G 282
"/["01?

,

1" ;+% .8* *"I* ./ +,6 O+#6" 6"- *6+!.& 7"%" '&! )( B%.!"0" ,"0™
+&+-"2"&! 6+&C 7+* *08**" & %"6+!.& 1. 11";"6.,2"&! ./ + 2+&+-2™1& ,6+& /.%
11" +%-"2.8!1 "66.7/*1? 1*7.86 %"*86! & 0.&4+&!6"- *6+! .& & +66 %.; &0"*?
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L7+* &I" 11+111" B 0.6.- 0+6 "™"%;"C 6"- *6+!.& / 2,6"2"&!" & *801 + 7+$
14! 1 L.D 11" 1+# 4! %">8 %"2"&!* ./ 11™" [*I'0 "™ &I 0.&* "%+! .& 7.86 #" +&
M0 T+$ . "&*8% &- 1+# 1+ 2+&+-"2"&17?

%.; &0 +6 % &+&0™ ;+%$ #8! | 7+* &I 11+ 2#1%™* * 2" [%2 ./ [ *1"% "*
0.&*"%;+! .&? 1" 6+0D ./ ,"%*.&&"6!. 2,6"2"&! 1&"- *6+! .& 7+* +6*. + ,%.#6"27?

&D* #"17"& +& 11" 2,6"2"&!+! .& ./ 11" ;+% .8* *'I* [ 6"- *6+! .& * ,%.#6"2+! 0 +!
%" &I17?

|+ !n
1" &6% /*1"% "™ 2.& 1.% &- 11+! * 14+D &- ,6"11" %+&-" ++6 ;"% *$*1"2 *
+*0+1" 711 11" "% "+6!1 %.-%+22" ."%+! & & 1" ;+% .8* ,%.; &0™? 1*
&068 "* 11" %" I1+1" 0l1 "1 +& +8!"&-?

#

&!+6 /8& &-/.%!11"-"&"10*8% .&!1"17. "66.7/ *1 7+* *.8%0" +& *"08%" #$ 1"
**0+!.&? &6..6 *1+&! %.; " 11" /B& * +& /8%!1"% /.66.7 8, /8&* 71 01
7'%" 0.4.% &+!" #$ 11" %"*"+%01"%* 11" +&"18& "%* 11"2*"6;"*? %",.%! 7+*
1+&" & +& +,%"™"&!+! .& "6 ;"%" +111* &["%"&0"  7?

"6"2"1%$ *I18 $ *,.&*.%" #$ 11" T+* 2.1 ;+I" 1.% +& *"'08%" #$ 2"2#"%* ./

1n" +& ? 1" \%.-%+22" 7T+* & ! +!I" & 11" ++6 ;"% & 1"

% ;"% %"+01 + A+0"&! I. L +-41&4("A "M . -"8@ 29%8*+%$ %"*86!* 7"%" ,%"*"&!" +! 11"
&["%"&0"  7?

"2#"%* [ 11" & +*0+.&711 2.1+ " 1% +& *"'08%" /8& &-
1% +*0+6 +& "0.&.20*8$/8&" #$ 11" ? 1* ,%.-%+22" 1+* #"& & ! +!" &
n" &!+6 0.&*"%;+! .& +%"+? 1"+ 2 *1.  +¥*"*11"* 0 +6 +& "0.&.2 0 ;+68"
J11" "66.7/*1 +&-6 &- & 8*1%$ 11+! 1+* #"'&HYo#S$ 11" & ! +!;"? 1"%" 7 66 #" /.08*
& [6$/ *1 &- 6. -"* +& 11" 1+0D6" & 8*1%$ +2!&F"% 11 &-*?

%.,%+6 + 2" +! *.8%0 &- /8& * [.% +& +¥*"**2"&1 11" *1% #8! .& ./ %+** +%, &
11" %+&" ++6 ;"% *$*1"2 1+* #™& *8#2 11" 1 11" ? 1* &+*;" +6"& /*1
*U0 MR K[ F 00" &- & 11" "&! %" 0+1012"&172,+0! &' X 1L # 4R D

g+ +

P7+* &1 11+ 1" "66.7/*1 .%D &- %.8, "01& 0+6 %",.%!* 7 66 + %"™* 11 *? | 7+*
+6*. &.I" 114! 11"%" * + & [.% + !|.&+6 %901 !. *8,,.%! 0.&*"%;+! .& "0 * .&*

"* "0 +66% %"-+% &-!1" +%-"2.8!1 "66.7/*1?

4 1" $ #

1" 8 ./ + "66.7/*1 .&*"%;+!.& *.0+.& * + ;"%$ "//'Ol;" 7T+$ I &!%. 80"
0.&*"%;+! .& ,% &0 ,6™ &!. + 7 " +%"+? .7";"04+* &.I" 11+! 11" % &0 ,6™ 8,.&
7101 | *#+* 28* #" #+*" & -.. *0"&0"? 1 6" 11" *.0+! .&1$," & | 4] ;" +** x|
-.;"%&2"&! | 28*! &.! #" *™& +* %",6+0 &- -.;"%&2"&& | 28*! #" 8& "%*!.. 11+!
"%&2"&!1+6 *8,,.%! * 0% ! 0+67 1"%" 28*! #" 1/["U8& &- +* 11" 6+0D ./ /8& * 0+& #"
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%"*1% 0! ;"? 1"%" & * I #" 0.&! &8+6 + +,! ;"&H#"2"&! +& 0.22 12"&! /%.2 11"
2+&+-"2"&!10.22 N"?

& "$ +#

2+&+-"2"8) I"+2
224" %"
BY%"*"+%601C
%.; &0 +6 &; %6.82"&!+6 " +9612"&!*

&6..6 *1+& B%"*"+%01 +& *8,,.%IC
%" 1+1" %.; &0" %.; &0 +6 .;"%&2"&!
+" +18%"
(+1"6"8%*
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$ < 8 I*#
(. ;"%*!$ "0+6* 8,,.%! +I8%" .&*"%;+!.& "%; 0™ " +%!2"&!./ -% 086!8%" .&*"'%;+! .&
+& &; %.&2"&!? (G "%8*! =97 2+ 6*) #8 A*@&7.-?-..?E+1%.8G@&7,-?-.;?E+

H#+ +

.8% - +& * .008% & /.8% +!"% +&+-"2"&! %"+* & 11" .%!1
"*1,%.; &0"7?

6" $"66.7/*1 *"0 /0 %"*"+%01 * 0.& 80!"!1&,%.; &0" "GO",! /.% 11" 7.%D & !1"
++6  ;"%7? 1" "11.%!* /11" %.; &0" %"-+% &>8+!0 2.& 1.% &- +%" /.08*" .& 1"
"% "+6!1 %.-%+22" +& *.2" %"*86!* +%" ,%""&!"

""0p" ,.668! .& +& /6.7 11%"+!1* +%" "G,"% "&'"11" L7.9%D 1.%*'M % ;"%* .% - &+! & &
& 8*1% +6 +%"+* &+2"6$ 1" ++6 +& %.0. 6%* ;"71 6" %8%+6 % ;"%* "G,"% "&0"
9 .#6"2* 0+8*" #$ +2* +& "%%+! 0 7+!"% %"6"P* %6 "& -+l & +& 62"

2 & &-+0!;1™2 7""0% 11"0%" +9%" *.2" &"+%4 .85 % ;"%* & !1"8,,"% %"+01"™* +& 11"*"
+%" /1-1#. "%*1$;+68"?

&!%. 80! .&

8% 7+!"% 2+&+-"2"&! +%"+* B C +%" ,%"™"&! & 11 ™! %.; &0" &+2"6$ !1"
w% 6" +& 6.77% ++6 ;"% 3* &11"*8 11 /™ & &L 11" 7" /6.7 &
%+&" ;"% +& 11" %.0. 6" "™ +& +%0. / " & &L "+ 6.7 &-
2,,. "% &!1"&%!1? 1" ++6 ;"% 3*1+% #.8%!7.$"66.7/*1*"0"™ +& !1"
+% O0.N %.0. 6" +6*. 0.&!+ &*17.$"66.7/*1* ,"0"* +& 1" +,"%2.8!11B. * C?
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NW Water Management Areas

L. marequensis
B. rapax
L. polvlenis

' Upper Vaal

Middle Vaal

L. kimberleyensis

L. aeneus
0™ %" &
& -"&.8*
- ) +& -. & 11" 7" /6.7 & ++6 ;"% *$*1"2?
-) /[ 2- +& . * & 11" "+*1 /6.7 & +% 0.N %.0. 6" ;"% *$*1"27?
.81+& B 5C & + *8%:;"$ ./ 6+%-" +2* & !1'9%!1 "I %.; &0" %"0.% "
- ) &11" +8&- +2 -. & 11" +8&- +& .*1"% +2* +& -.
) [/ & &6"$*,.%! ++6D., +& .."D. A" +2*? 0 1%+&" B<=C +&
/'D"2."% "' 1"$& B C %"0.%" -.) [/ & +9%!"#"'*,..%! +27?
&!%. 80" S
" 66 "%* B<=C %",.%!" *"02"&* ./-. < - ; 0+8-1! +! .6.,. .-
#8! &.&" 7"%" %"0.% " #$ D"6.& B <<5C?
I+18% ./ *,"0 "*
- ) 4 86&"%+#B" 0C B  5C

BBC "80!'.& & ,.,86+'.& *E"O BC +& .#"%* 2+!" &/"%%" .% *8*"0!"
.86+ & *E" %" 80! .& ./ T K.;"% 11" 6+*  $"+%* .% !1%"" -"&"%+! .&* ' BOC + "06 &"
& +%"+ ./ .008,+&0% "G!"&! ./ .008%%"&0" +&P&Wp > 1+# |+!1?2C

1" .11"% *,"0 "™* +%" &.1 6 *I" ?

24



8#4,.,86+! .&* ,%"*"&!) &D&.7&
8#4,.,86+! .&* *1+18*) &D&.7&

1%"+!*
*08**" 8& "% .& 1.% &-?
&%+ & 2"+*8%" 1. 0.&*"%);" $"66.7/ *1 %"08%

&*"%;+&0 " %+&-" ++6 ;"% "66.7/*1 .&*"%;+! .& +& +&+-"2"&! **.0 +! .&

L.OD &-* .&"#$

80+! .& +& +7+%"&™* "16+& T+%"&™* +2,+ -& #$ .%!1 " "16+& %82
%.0. 6" B "*ICN +% 0. I+I" /11" ;"%* ",.%! +& .*1"%?

"-*6+! .& &-6 & 60"&*" 0.& !.&* +%" *! 66 #+*" & & %+&*;++6 .% &+&0"? "7
H-6 2 1F 14" +-+ & #™& *8#2 1" #$ 11" (. ;"%*I$ ,"0+6*! 8,,.%! & ! B +#6" C
#8! *1 66 +7+ ! +,,%.;+67

S &-TISHEL &) (

) 1# g I$+ IBSA "+,
) 101 +& %6+ &6§ N
- 22
)/ 5 22
- 22
1+ 1" 41" +1.&+6 ;"% "+6l1 %.-%+22"B C * &068" &!1" 19%+!"-0 6+&

A ? 6!1.8-1 &! +2" *"0/0+66%$ +! $"66. 7/*1 11" %.-%+22" 2.& 1.%* 11"
#. "% 1S+ *6"0!" ¥ 1™ 711 /'%"&! & '® B &068 &- +& C +& +6*.
B#8! 08%%"&!6$ !. + 2801 6"**"% "G!"&!C &0@86:*$*?

"% +6 *8%;"$* ./ *'6"0!" % ;"%* & !1" ,%.; &O" #™'& 0.&80!" +& 11" &"G ./
+# 1+ &1"-% 1$B C %.A"0! 1+* #& 0.2,6"1"& 7 66 #" +;+ 6+#6" *1.%!6$?

$*1"2+1 0 .&*"%;+! & 6+& 1% 11" %™ 17+!"% ( ;"%* 1$ ./ 11" %.0. 6" B "*IC +&
+% 0. +!"% +&+-"2"&! %"+ + A. &! ;"&!8%" #"17&'11" +&
1+* #"& ,%. 80" ?

*1.9%! ;"%; "7 11" K+ L % "% #+ . & 11" +& 11" [.66.7* B2.%"
"I+ 6% O+& #" #l+ &" 1%.2 "%2 "& .8GC)

II"%"&! ,%.0"**"* +04" /.66.7" | +**-& + O+!"PBU+&- & /%.2 U +18%+6!. U
0% !0+66% 2. /" C!. "+010.2,.&"&! B +#6" C?26.00+6 ";+68+! .& & I"%2* ./"G,"0!"
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%"/"%"&0" 0.& ! .&* 1.66.7" #$ &!"-%+!.& .1110.2,.&"&!* %",%"*"&!* 11" 0.6.- 0+6

+18* % 0. !+18* ./ + % ;"%? 18* 11" 0.!+!8 0+& #" "/ &" +* 11" L.I+61$ ./ 11"
["+18%™ +& 01+%+0!"% *!I 0* ./ 11" % ;"% +&% ¥ &0o+%"+* 11+! #"+% 8,.& * +#6!$ |
*8,,.%! +& +,,%.,% +!" &+18%+6 /6.%+ +& /[+8&#H 1$ %"6+!"* %"0!6$ !. 11" 0+,+0 !$ ./
11" *$*1"2 1 %.; "+;+% "1$ ./ -.. * +& *"%; 0" * B 6"$&1+&*' .87 9C?

-2 +4+"1#

# 1)+
4
+18%+6 % *I &" N "%$ 06.*" |, &+!8%+6
1" "+60.& !.&
. ( "H* 2 +0I"
+ % N 2,+0!" #8! 0+& *! 66 ,%.; " "0.6.- 0+6 *"%:; 0"*
"1+# 6 1+! & *1 66 +& .,! .&
..% N  &63;"%3$!.6"%+&! +G+
0.%$*1"2 ;"%$ 2,+0!"
"00% 1+% N +62.%1 2, ** #6" |. %"1+# 6 I+!"
%! /0 +6 % ! 0+66% 2. /"
=))

1" "% ++6  0.&* *I* ./ 19 #8!+% "* *801 +* 1" .& "%/.&!" &*,%8 ! +&

"% +& +6*. &068 "* 11" (+%%+-"? 1" +;"%4&" 0.& /+66* & 11" N 0+!"-.%$
#'0+8*" | *2."%+!"6$ . 6+%-"6$ 2. /"? .2" /11" "G!%"2" 8,,"% %"+01"* ./ 11" ..

"% +%" *166 & +& O0+!"-%$ #8! ,I"&! +6'&¥6 ";"6.,2"&!* +& ,.** #6"
0.&+2 &+! .& /11" .6.210*$*1"2 /%.2 2 &™* ,.*" + 11%"+!? % "G+2,6" 11" .6.2!0
"I 11" % "% & 11 2 & &- +%0"+* +%61886!.&; 66" "?-? & "%/.&!" & $" 1+;"
%" 8, #0+8*" /11" 82, & ./ 7T+!"% /[%.2 11" 2 &" * +& 1" % ;"%* +%" &.7 D",!
16.7 & 711 ,.668!" %"18%& 7+!"% /%.2 11" ;"%$ 2+&"*?

. O+ .&F 111" % "% & 11" "% ++6 &068 " 2,+0!* /%.2 +8!"&- *801 +*
2& & +& 6.7 2. [ 0+ .&* 7T+!"% +#*1%+0! .& '2A& & +2* +& +6 "& ,6+&!* & ?

1" 2 6" ++6 0.8 *I* ./ 19%#81+% "™ *801 +* 11" 01.&*%8! .67"%%8!
"8 .9 &*%8 | +& +DT+* %812 . 0+-% " 0.86 #' +*-&" #'0+8*" 86%
17.% 1" 0.86 #' *+2,6" 8% &  #'0+8*" /11 " %.8-11? ; "€0" ./ 2,+0* 7"%"
H#%;" 11.8-1 2+ &6 #$ "+ 2 & & +-% 086!8G6*™! & 2 & & +%.8& 6'%D* %, +&
17, &7 2 & 1141 +9%6" & 11" %.0"* ./ 0.8*1%8® +& 7101 2,.%! ;+*! >8+&! 1" ./
TH'% ; ++, "6 &2
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, &

D" 11" 6" ++6 !1" %.8-1! %"*1% 0!" *+2,6%- "/[.%* *";"%"6$? #*"%;" 2,+0!*
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| *&II1" &IMG).& 1 766 & 11" 0+8*" /11" *'T+-" 668! .& *8// 0" 1. *+§ 11+]
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668! .& & +&-6"%*? * + 9486l + 106+&HI6H,E6""+%01 9.8, 7.%D &- .& 11"
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(+%%+-" +%"+ ,%.; "* 7+!"% . +& "1 2+!" 2&6".,6" & + 0+!012"&! &

! Morné Viljoen (BLC, LLB, Cert Water Law, Cert Environmental Law) is a lawyer specialising
in environmental and water law at the firm Borman, Duma & Zitha in Randburg. He can be
contacted at (011) 886-4628/083-395-3929 or m_viljoen33@hotmail.com.

% Professor, School of Basic Sciences, Vaal Triangle Faculty, North-West University,
Vanderbijlpark, South Africa.

% See papers by Dries Louw (ERWAT), Riana Munnik(DWAF), Francois van Wyk (Rand
Water) and Steve Mitchell (WRC) in the Proceedings of the 2006 Yellowfish Working Group
Conference

* “Streams ran uncontrolled’ history, water and engineering” at the Delft University of
Technology (TUDelft), presented by TUDelft and the International Water History Association
(IWHA) on 9 November 2006.
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"%%8 14 +& 11" "84 ++ +1012"&! +&+-"2"&! .%82*? .-"11"%0 11"
0+!012"&!* "1"%2 &" 11" 7+1"% >8+6 1$ ./ 11" (+¥B%4" ++6 ;"% (+%%+-"3*
7+1"% >8+6 I$ */ &+66$ "1"%2 &" #$ 11" WH2HL" ++6 +27?

7 7"66 . 11" /1.9%82* /8&0! .&S % ""% ;+& " "& *0.% 71 *16"#6.7"% +&
01+ %,"%*.& ./ 11" 6, ;"% .%82 *"* 11" [.%82 +* ,6+0"* ./ +00.8&!+# 6 !$?
1"$ +%" .,"& . 11" ,8#6 0 +& ,8#6 0 -%.8,* &B% "* +& %"-86+!.%* %+ *"' +&
*08** **8"*? (8! |.&6% 7.%D* +* +& +00.88.!1$#2"01+& *2 71"& 11" ,.668!"%*
+%" 7 66 &- . +11"& 11" /.%827 ("0+8*" 11" /.%8268&!+%$ !1"$ 1+;" 11" . ! .&
*+$ & L7" .&6$ 1+;"1.0.2,6$71111"0.& !.&* ./ .8% 7+!"% 8*" 6 0"&0"* +&
7" .&3! 1+;" 1 0+%" +#.8! $.8% 7+!"% /6"+* $ FHE* +& ""& 711 *.2"
"G+*,"%+! .&? 1" %"7+% [.% + 0.2,+&$ 11+! "&+ 11" /%82 +& 2,%.;" I*
7+1"% >8+6 I$ 0+%" * + %" 8!+! .& /.% "&; WOEREE!.&* # 6 1$? 1+ 0+& #"
7.%!1 +6.! *+$* +& ""&? L+&$ & 8*1% " 11" &! +& 8& "%*+& !1+!
90.,"% "&; %.&2"&!+6 0+%" 0+& *+;" 11"2 2.&"$ M+&$$D?

I * &1 O"+#6" 114! + &82#"% ./ 0.22 1" 7+!"%%./"** .&+6* +!II"& 11" /.%82*
7101 %+&" /%.2 1.5 ".,6" "% 2" &-? (8! ,8#6 0 ,+%! 0 ,+!.& 0.86 #"
2.%" "GI"&* ;" *+$* ;+& ""&? 8& 0 ,+6 0.8&0 66 *..& #"0.2" #£.%" 7!1

+1"& &-? 2" &8*1% " +II"& .&6$ 71"& 11"$"& !. ,8*1 11%.8-1 + 6 0"&*"

+,,6 0+ .& +& ;+&*1 71"& '1"$ 1+;" +01 ™" 1?2.2" 0.228& '$ -%.8,*

8*8+66% /%.2 11" #"11"% .// 0.228& ! "™ +!I"& +&8.22"&! %"-86+%6%? ..%"%
0.228& ! "™* +%" #+ 6% %", %"™"&!"? +%! 0 ,+I'>8 %™ .%-+& *+! .& [ &+&0 +6
%"*.8%0"* B"?-? [.% !%+&*,.%!C +& +00™* %! &P%2.% 0.228& ! &
&/.%2+6 *"116"2"&!* B71. +%" ,+%+ .G 0+66$D"0!6$ +//"0!" #$ 7+1"% >8+6 !$
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® Especially the Klip River, which is estimated to be responsible for 90 per cent of the flow of
the Vaal River Barrage, is heavily impacted on, F van Wyk, An integrated manual for the
management, control and protection of the Vaal River Barrage reservoir, p. 6.

® This section is based on an interview with Pieter van Eeden, chairperson of the Klip
Catchment Forum, Francois van Wyk of Rand Water, 1 Nov 2006, direct observation of Upper
Vaal forum meetings and visits to the website www.reservoir.co.za.
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1" + ;+&I+-"* [ 11 * *19%0+1"-$ 0+& #" *822+% *"*+.66.7*)

| *&.&40.8/%.81+! &+6 +& 7.86 2.%" 6 D"G$18™0.4., "%+ .& ./ +66
*4+D"1.6 "%6* "*,"0 +66$ 11" %6"6" +&! *,1"%"*%&2"&I0

11" 8&0"%!+ &!$ ./ 0.8%! 0+*"* 7 66 #" |+D"&18!"¥8+! .&0O

#$,%.06+ 2 &- + *,"0 " .% "0.4*$*!"2 +* 11%"+14&'7"66 +* 11" ,8#6 *1 &- ./
11" #. ;"%* 1$ 2+&+-"2"&! ,6+& & 1" .;"%&2"&! +E"!II" 7 66 - ;" *801 +
6+& 11" . 7"% ./ 6+7 & !1"%2* ./0; 6 "&/.%06+%? &+ !|.& 11" %"*, .&* #6"
2 & *1"% 0+& #" +*D" 1. ,8#6 *1 %"-86+! .&* ."21D,6+& "&/.%0"+#6" .& +
0% 2 &+6 #+* * +* 7"660

' *1.6*10+& &068*;" +66 +*"0I* I1+++9806"+! 1. 11" *,"0 "™ .% "0.4
27 66 #' + %" +& 2+&+-" & 1"%2* [ 112+&+-"2"&! ,6+&
&068 &- *'7+-",.668! .&0

11" +**.0 +I" "&; %.&2"&! +& # . ;"%* 1$ 7 66 #8!.2+! 0+66%$ ,%.!"0!" O

*801 + ,6+& 2+$ #" "G,"&* ;" I. %+/! +& 2,6"2"&#8! .&" *2.%" 6 D"6$ !.
H+ & /8& &-1.%11" 2,6"2"&!+! .& ./*801 + ,6% !1+& !. #!+ & /8& &-1.%
6!-+.&0

+#. "% 16 2+&+-"2"&! ,6+& 28*! ,%""%+HOBR.R,6"2"&!" #$ + *I+!"
Y0-+& *+! & #8! #$ +& .%-+& *+! .& /%.2 0 ;'6$201 * 7 66 2"+& 11+! 11"
2+&+-"2"&! /11" "0.4 *$*1"2 % *"0 " 7 66 #" !B"& .8! ./ 11" 1+& * ./ 11"
- "%&2"&! +& & /+0! 11"$ 7 66 1+;" 1. %",.%L!" 2,6"2"&! &-

Y0-+& *+! .&? 18* +18-"6.+ 7 66 #" %"6 "2 %" %&2"&! 8& "%
,2%"*8%"0 +&

11" 71.6" 0+1012"&! ./ 11" ++6 ;"% (+%%+-" %'H86 #" &068" 118*
"&0.2,+** &- +66 11" *.8%0"* ./ ,.668! .&?

2% # +# 1 P #+1 |
&-6 &-1.%2* +%! .[#.1111"*.0 +6 +& "0.&.2 O+*,"0! ./ 11" *I1I8 $ +& 1"

%"*"+%01 -%.8, /["6! 11+! 11" ;. 0" ./ +&-6"%* *#'86+% 4 + -%.8, ./ 7+!"% 8*"%*
71. * %"0!6$ +//"0!" #$ 7+!"% ,.668! .& B!I5$% "&0" 7+!"% ,.668! .& .&
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+96 8% 6;"6%) 11" *™ | 11"$*2"66 | +& 1181 IC +& 71. *&""% &068"
71" ¥ "F 49" &' % TL. " & 1+ +0.660! ;" #. $11+! 0+& *"+D .&

11" % #'1+6/ B & 11 * %"-+% 7" %"/"% |. %+6%"1198L.6D &.! +&-6 &- 068#*C?
(" & +/*1"%2+8 23+"6/ 0+&&.1 %"0+66 1+'&-&O68 " & +&$ *1+D"1.6 "%
HO01 0+ & & T 110600 * |, B "Wl 1. [ *1"%2'8? &+ | &

14" #"& 1.6 2+4&$ | 2" 1141 -."%&2"&! &*1181&* 2+D" "0 * .&* .% Yo+/! 6+7*
7118/ 4D & 11", & .& ./ 11" ,"%*.& 71. 7 66 # +//'01" 2.*! &!. +00.8&!?
1'9"1.9%" +>8"*1 .&&+ %" 7+* 000" +!" | -+8-" PL+0! ./ *'7+-" 668! .& .&
/*1"%l.6D?

1" %" ,.&*" 7+* L *+$ 11" 6"+* ;"%$ *+,. &&-? %.2F86$% 9!. +I" .&6$
%"*,.&*"* 7"%" %"0" ;" ? /.&"!+D"™ &!. +08&!!1+6 - *"'66*

+,,%.G 2+!"6$ = 0., ,"% 2.&!1 11 * *;"%$ *0.&0"%! &? ! * //086!!.

*+$ 71+111" %"+*.& 1.% 11" 6.7 %™ ,.&*" * #8WlT |1 + ['7 -8"**"*)

".,6" /& 11.12"40.&*82 &- 1. -. . + 7T"#* | "+& /66 &I1"
>8"*1 . &&+ %"O
1"$ 2.*¥16$ .&6$ 1+;" +00"™** 1. 11" &!"%&"! +! TD+& 0+&&.!0.2,6""
11" >8"! .&&+ %" +! 11" % 6" *8%"?

% 110 %™ & H I # - &-6 & 1.7 7+* ">8+66%

*+,,. & &7 ".,6"A8* &.!I*2766 & !. 0.4."%+!"?
SEIL*F2"+& 11+ 11 A8*! L &1 0+%"S . .8 1 /% 0+&* & -"&"%+6
1+" +1"&"&0$ 1. 0% ! 0 *" B!1" #%++ ,6+0",.8% !" ;"&8"C #8! &.! !
+0! *"0/0+66%$ 71"& !0.2"* 1. *.0 +6 **8"I1S>8"* .& %"2+ &* .,"&?

Y%"2.1"Y *8%;"$ 2+$ 1+;" #"'& &I 11" 7+$ 1. - 2" &!I"& 1. 14+D" + 2.%"

%"0! +,,%.401 *..&? ! .&+6 *8%:;"$* 7 668&P6
H+ & & &1.%2+! & /%.2 1+0D6" *1.,* B | * 0887 11+! *.2"*1.* 4
*"0/0+66$ /68 / *1 &-*1.,* & !11" F.1+&&"* #8806+ 7"%" *";"%"6$ +//"0!"
#$11"/*1 D 66* 11+! 1+,,"&" & F+&8+%$ &0 #%",.%!" 11+& *.2"

&.!*"66 +* &-6" /6% /.% 11" &"G! 2.&!1CO

¥ 1 &- +&-6 & %"*.%* I #l+ & &/.%2+! .& /%12 11" +&-6"%* +& 11"
T&"%* /11" %"™*.%!0 +&
*18$ 11" 2,+0! .& *8#* *1"&0" [ *1"%2"&?

1" %"*86!* 0.&!+ &" &1 * %",.%! +%" 11"%R6%,%"6 2 &+%$? " +**82"
1.7""% 114! 0"%!+ & 1%"& * 7 66 &.! 01+&-" 2804? 11" ,%.,.%! .& ./ 2"& \.
7.2"& +&-6"%* +& 11" /+0! 11+ 11" ;+*1 2+A. % 18:-6"%* ; * | & 11" ++6 ;"%
(+%%+-" . & 9%"™ " &I11*+%"+? 1 **89%;"B¥6 |. + 6+%-" "-%" 11"
) ) # [ +&6"%*? 1 0+&&.!#""G,"0!" /%.2 +&-6"]&!7 4 +* + [+0!
71. *11"2+ & 086,% ! 7 11 %"-+% * . 7+!"% 1.6%8% 71+! 11" +0!18+6 "//"0! ./
7+1"% ,.668! .& *.&11"" #61$.//*1? ["7/11" &!"%"™! & %"*86!* +%"
*08**"

$
K./11" %™, & "&* ,%""%%" &.!1. & O+!" 71+!11" % &0.2" 7+*? [!1"
%"2+ & & =<K K"+%&" #"17"& "% +&&82 711 11"
K"+%& &- 2.%" 11+! N+2 X1 7% 11+ + &-6 & *,%+0! *' #$ 11" 2.%"

+//68"&! ,+%! ./ 11" 0.228& '$?

54



INCOME
40 35 32.5
30 -
% 20 - 6.5 14.3 11.7
10 - |—|
0 [ 1
o I © ''o o -
© ©H= 38 § 53
v @ @ r X ~ Zz 8
£
R'000

#l

("0+8*" /11" [+0! 11+! 11" 6+%-"*1 / *1 D 668%0%" & !1" ++6 ;"% (+%%+-" %"+
7" 7+&!" 1. D&.7 71 01 ,%.,.%! .& ./ %"*,.& "&!* + %" +0!8+66$ %" &- & 11" +%"+
[6+&D &-11 * +%"+? &6$ K ./!1" %"*,.& "&™ %'& 11 * +%"+? 1 **1.7* 11+!

11" ;+*1 2+A.% !$ B= KC ./ 11" +&-6"%* +%" ¥#P0&-8&08%%"&0$Y &!. 11 * +%"+?

RESIDENTIAL ADDRESS
100 87

80

60 -

%
40
20 13
0 | |
Vanderbijlpark and Other
vicinity
& > #l+

"+006$ < K /11" ".,6"; * 1 &- 11" +%"+ . *. +* ; * 1.06*? &6$ + *2+66 ,%.,.%! .&
+%" % ,+% +& . 7&"%*?
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OWNER/VISITOR
100 89.6
80 -
60 -
%
40 -
20 A 3.9 6.5
0 ‘ — ' '
Visitor Riparian Ow ner  Not Indicated

##1 +!

1" %"*,.& "&!* 7"%" +*D" 71"11"% !1"$ +%" +7406! 11" 7+!1"% 11+! 11"$ +%"
[*1 & &2-11#",.668!" +& [* 71+!11"$1.8-1!11" %"+*.&*/.% !1",.668! .&
7+*? 1*1.86 #"#.%&" &2 & '1+! + %™ ,.&"Q!86 - ;" 2.%" I1+& .&" +&*7"%
711 %"-+% * 1. 11" | ** #6" 0+8*"* ./ ,.668! .&?

K./11"%"* .&"&!* &.111 &D 11+!11" 7+!" % 2+$ #" ,.668!"? /!11"
%"2+ & &- <= K 71. 7"%" +7+%" 11+! 11" 7+1"%663!" 11.8-1!11"/.66.7 &-
7"%" 11" %"+*.&* [.% 11" ,.668! .&)

. ==K 4 *'7+-"0O
K 4 &/.%2+6 *"116"2"&!*O
5=K428&0 ,+6!"*
59K 4 01"2 0+6,.668! .&0 +&
9K 4 & ; 8+6*?

I *06"+% !1+! *"7+-" |.668! .& * +&-6"%*D.&0'&0&?

56



REASONS FOR POLLUTION
100.0 883
80.0 H{]
57.1

60.0 | 48.1 46.8
0 )
* 400 1 B n 26.0

20.0 + [

0.0
O Sew age B Informal settlements O Municipalities
0O Chemicals B Individuals
1% $ 5 . 1I#&+ " #+ + &+ D+ -1 o+

1#1"L D

& +*.&*1 & K./!11"%"™,.&"&!™* & O+!I" 11 +111"$ . + "&>8 %" +#.8! 11"
7+"% >8+6 1$,% % !. +/*1 & 1% ,J /1" &&+ K 5 9K & O+!" 11+!11"$

8*" &"7*,+,"%* +* + *.8%0" ./ &/.%2+! .& 5=K"81" &"%&"l K-"111"%
&.%2+! .& [%.2 1"6"; * .& .% %+ . +& 9 2+D1" % "&>8 % "* %"0!6$ /%.2 11"
2+&+-"2"&! /11" %"™*.%! 11"$ &I"& I ; * 12

ENQUIRY REGARDING WATER QUALITY
288 41.6
o 30.0 i 9.0 0%
20.0 .
0.0
— 1Y (@) Y—
@ 2 S c 2
53 = 3 S @
% n = x c 8—
2 = > 2 5
D — O <
zZ
+ 1% $ & + +++ &+ +4++ 1+ 4+
(#+1#) + L

K & 0+!" 11+!/'11"$7.86 *166;*!11" &"&" +&-6 &- ,6+0"J 1*0.%%"6+!"*
711 +& #%;+! & 11+ 2+ " &+ 111" M8 $ +%"+ + /"7 +$* +/1"% 11" 18-"
9 F+&8+%$ 9/*1 D 66*) &+2"6$ 18& %" *"%#&56 % &+ ,+ 11"/ %*! %"*.%!
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T&F1%"+2 [%.2 11" (+%%+-" 1*"6/? 16 %"& T"®*7 22 &- & 1" 7+!"%J
1*+/1"% 11"/ *1 D 66* 7"%" 7 "6$ %",.%!""6& ¥ .& %+ .+& 11" &"7*,+,"%*J

5 K./11"%"™,.&"&!™* & O+!" 11+!11"$7.86 %+!1"% -. . +&.11"% +%"+
+611.8-1 & 1" *+2" % ;"% *$*"2? K & O+!"1+!11"$ 7.86 %+!1"% /*1 +
L1+66$ //"%"&! % ;"% *$*1"2 716" 5 K &"0i+! 7.86 0+&0"6 11" % 1% ,?

POSSIBLE ALTERNATIVES AFTER LEARNING OF
POLLUTION
50.0 43.1
40.0
17.2
% 20.0 55
10.0
0.0
Stil visit the area  Visit another Visit different Cancel trip
place at same river
river
8 $!I" +

5 K./11" %", .&"&!* & O+!" 11+111" 7+!"% 11"$ &!"& !./*1 & *2"66* #+
1%">8"&!16$ =9*+ I1*1+,"&**"6.2 716" =%",.%!" 11+ 11" 7+!"% +67+%*
*2"66* #+ ?

FREQUENCY OF BAD SMELL
0.0 40.3
;‘gg ’ 28.6
% 20-0 i 20.8
R A:
10.0 2.6
0.0 | l ‘ ' .
Never Seldom  Frequently Always Not
indicated
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U I 4

"£966$ 5 K /11" %", & "&* & O+1" 11+111"$%6 .2/ & "+ /*1 +111" 7+1"%?
7% + 6+%-" -%.8, B&'+%66$ 5KC *+ 1+0M“B"&!6$/.8& "+ /*1+111"%
+&-6 & T+I"%*?

FREQUENCY OF FINDING DEAD / INJURED HSH
46.

50.0 08

40.0 33.8

30.0

%

28-8 10.4 78

10.0 1.3

0.0 [ ]
o S > " o)
3 3 5 3 5
2 Q =) = Z QL

L
1 1) + + L+ 11

1" %"*,.& "&!* 7"%" +*D" 71+!11"$11.8-1! 11" &68"&0" ./,.668!" 7+!1"% 1+
LI #61$.//*1? 999K 11.8-1! .&" 2 -1! -"I * 0D /%.2 "+! &/ *1 0+8-1! &
,.668!" 7+1"%* &"+%6$ K +00",!I" !+*+ OR$H+1+! .&" -"I* 0D *1.86
$.8"+!/*1/%.2,.668!" 7+!"%* 716" 5 K &O+!" 11+!11"$ 7"%" &.! *8%"
71+111" 2,40!'7 66 #"?

POSSIBLE INFLUENCE ON EDIBILTY OF
FISH

60.0 493

50.0

40.0 3.6
% 30.0 |

20.0 - 141

10.0 0.0

0.0

No influence Possible Definite Don't know
sickness sickness
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1(#+1"+

I &#+ $1 $+ $ + (8 "

K /11" %™, & "&1* & O+!" 11+ 11"$ &""% ; * 111" ++6 % ;"%
K;* X117 +46 ;"% 45 12" "% $"+%6?

<K * UL 446 "% 4 127 ,"% $'+%

K;*IFI1" +4+6 "% 2.96" 114& 127 ,"% $" +%

<K * UL 446 "% 45127 "% 2.811 B " 2.9" 11+ 127 "%
$"+%?C

(8

=K /11" %" & "&1* & O+!" 1141 11"$ &""% ; * 1 11" ++6 "0b (+%%+-"
%" +7?

K;* 11" 446 "% (+%%+-" %"+ 45 | 2" 9% $"+%?

=K 11" 46 06 (+06%+-" %"+ 4 12" 104 $'+0p

5K * 111" ++6 "% (+%%+-" %"+ 2.96" 11+&1 2" "% $"+%

=K% 11" 446 "0 (+%%+-" %"+ 451 2" WEI1B " 2.06" 11+]

12" "0 $"+%7?

_ %

OK /11" %"*,.& "&!* & O+!" 11+!111"$ &";"% ; * I 11" ++6 +27?

5K; * ¥ 11" ++6 +2 4512™ "% $"+%"?

5K *I* 11" +46 +2 4 12" "% $"+%

=K * 11" 446 +22.%" 11+& 2™ "% $"+%

=K ;¥ I¥ 11" ++6 +2 4512™ "% 2.&!11 B " 2.%" 11+! 12" "% $"+%?

FREQUENCY OF VISITING VAAL RIVER
40 27
30 30
30 26
22
9 i)
% 20 = |_ 7] - U [ = 7]
10 - 8 8
0 - ‘ ‘ ‘ ‘ ‘
Never 1-4times  1-4times 5-10time  More than Not
per month  per year per year 10 times per indicated
year
O Vaal River @ Barrage O Vaal Dam
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#HH#EL (#+H1"+ - ($ + #

& 11 *>8"1 .& 11" +%! 0 ,+&!* 7"%" +*D" 71H1,8%,.*" ./ 11" % ; * I* 1. 11"
+#.;"2"&! .&" +%"+* 7T+*? %" 11+& .&" +&*7"% B84 - ;"&? =K & O+!"
41> - +&6 &? /11".11"% ,"% ,1"%+@! ;! "* <K & O0+!" 11+!11"$
7"&!1.% 11" "&A.$2"&! ./ &+!18%" K 7"&! 0+2, & K., 0& 0 .% 1+;" #%++
+& A8*12.%"11+& !./*1/.% +& &0.2"?

REASONS FOR VISIT
100 . 87.84
80
60 | 30.19
40 | 22.97 21.62 S
20 1.19
0 ‘ N L
2 &t g 3 g 5
2 % 9 & 825 S 3
< f£E 2 g3% & g%
o L £ >
o = O G
+ #+1#

K./1"%"™,.&"&!* & O+!" 11+ 11"$*"& 2.  %"!11+! 9 "% $"+% .&
"&1%+&0" +& %"*.%! [""* +6.&- 11" ++6 ;"%?*,"&I #'17™& +& 5
V% $"+% (& 11 M 7T 1L A8 "% K*'& &M 11+& "% $"+ %7

YEARLY SPENDING ON ENTRANCE FEES
AND RESORT FEES
60 51.35
50
40
% 30 177 17 E7
020 17.57 17.57 12 16
10 1.35
0 I I I
<R200 R201-R400 R401-600 >R600 Not
indicated
$" &#

&+ 2™ & TI1+22#'% /11" " #'& *1%0! 8&0 +6!$+& % %" .64
+& & &Y+, &I HE  1T+% &1 BIL L 8¥I1+))
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1*$"+% 766 #" *"&! .& Y,+1017.%D !. 11" B%%"&! *"7"%+-" *$*1"2 & 11"
+%"+0

& &"-1+1.&* 711 11" -;"%&2"&! .& ,%.; &0 +6-& &+!.&+6 6";"6 11"%" 1+* #"'&
+ 0.2212"&! 1. 2+D" +;+ 6+#6" +& "1 2+!" & 1"%2* ./ 11"

,.6 0% 1+* #™& 2+" ++ 6+#6" [.% + #%+& &"1&¥B-*"7+-" *$*1"27 | *
*01" 86" 1.%90.2,6" .& & 7?0

1" " #'& *1% 0! 8& 0 ,+6 !$ +0D&.76" -"* I11H 11" ++6 ;"% * 11" Y-.6"&
11%"+ Y %8&& &- 11%.8-1 11" +%"+ +& !1+! I1%Z 66)"&!%+6 11"2" 71"& 11"
8& 0 ,+6 I$ %" %+/1* 1* &I"-%+!" ";"6.,2"&! 6&7?

& 11" +" 11" ++6 &; %.&2"&!' B C 1+* * 8*"&" I* 6"-+6 +0! .&*
+-+ &*111" D18%86"& 8& 0 ,+6 !$?

&" 0+& .&6$ 1.," 11+! +66 11" ,6+&* 7 66 +0¥8+@6%'2"&!" |. 0%"+!" + 06"+& ++6

"% (+%%+-" + 2. "6 114! O+& #" 8*" #$ .11"%&ID ,+6 ! "* 1. *.6;" 11" ,%.#6"2* &
11" % A8% * 0! .&*?
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) ( 5B (C?

Al*
(:\%2+& 82+ @ : 1+ +& #8%-? 2+ 6) 2; 6A."&@# P0.7E+

+  +l

1" 196"+"8" +& 9%."01" "0 "™ "-86+! .&* BY!1" "-86+ .&*YC T'%" *8" &
'o62% /11" )( &  "H%B+%S$  +& 766 0. 2" &L /0! .& "HY8+%$
=?

1" "-86+! .&* 6 *! + ;+% "I$ ./ *,"0 "* +* 0%HEBS "& +&-"%" "& +&-"%" ;86&"%+#6"
9 ,%.1"0"? 1" ,8%,.*" ./ 11" "-86+! .&* * 1)
- 18%!"'1"% %"-86+!" 11" "%02 ! *$*1"2 *"1 8 & 11"('%* !$ 0! 7 11 %"-+% *
1. %"*1% O!" +0!;!"* &;.6; & *,"0 2"&* ./ @™ 11%"+!"&" .% ,%.!"0!"
* "0 "*Q
9., " 1% 11" %"- *1%+! & ./ O+,!;" #%"™ & !%+!.&* 0.22"%0 +6
"G1l#!.&/+06!" -+2" [+%RB%*"% "* *0"&!' /0 &*!18!.&* *+&0!8+% "*
+& %"1+# 61+ & /06! ™ +& 7 6 6 /" 1%+ "%*O
%.; " 1.% 11" %"-86+! .& ./ 11" 0+%%$ &- .8!*["® / 0 %"*1% 0!" +0!;!$
&+2"6$ 18&! &-O
0. " 1% 11" %.1#!1.& ./ *"0/0 %"*1% O!"+0! ; I "™* &;.6; & *,"0/0
6 *I" 11%"+!"&" .% ,%.!"0!" *,"0 "*O +&
9 .; "% 11" %.!"0! .&./7 6 ,.,86+! .&* ./ 6 *I" 110%"+!"&" *"0 "*?

1" "-86+! .&* 7"%" %"0"&!6$ & 1" &"7* >8 R82#"% /1 2"* * "0/ 0+66$ #"'0+8*"
1/.08*"* & 6 .& #%""' & +& 18&! &- +& ! *"211+! 11"*" "-86+! .&* 7 66 #" 11"
*B#A'O! ./ 6! -+ & & 1" &"+% /8!8%"? I]" &/.%2" #$ +& "2,6.$" ./ 11"
"+%12"&! ./ &, %.&2"&!+6 /[+ %* +& .8% *2 B71 /.% .#; .8* %"+*.&* ."* &.!

7+&! 1* &+2" 2"&! .&" C 11+! 11" " +%I12"&! +66.7"11" %+/! & ,%.0"** |. #"

1 A+0D" #$ 11" +&! 0+&&" 6 .& 18&! & 6.##AK*I¥1+! 11" /.08* ./ 11" %+/"%*
86! 2+!"6$ 7+* &";"% & /*1? & 1"%" & 6 " 9AH6"2) 1" "-86+! .&* +%" *.
1.08**" & 1"%%"*1% +6 .%-+& *2* 11+! | 6%$.!€6+,,%.,% +!" 711 %"-+% * |. +&-6 &-
+& /*1? "0/0"G+2,6" 7 66#"1-16-1!""64 & !1 * ,+,"%?

JH+ )T #

1"/.66.7 &-/*1*"0 "™ +%" 6 *I" & 11" "-86K.&*)

41+ RN
& -"&.8* *"0"* [+0 & +& "G1%"2"6$ 1-1 % *D'GI&O!.& & 11" 76 & !1"
22" +1" [818%"

- 6+&7 66 +2 +&/*1
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) T #
& -"&.8* *"0"™ [+0& + 1-1 %*D / "GI&0! .& 11" 76 & 11" &"+% /818%"
+611.8-1 11"$ +%" &.! + 0% | 0+66$ "& +&-"U* * "0
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ok [t *6+& ? 1"/ *1 7+* [%">8"&!6% H#MR.; & 8, +& 7& 11" * "/
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+&-6 & -%.8* 1% '1"% &,8! 71"%"+/"% 11" GO. 7.86 /&+6*" ! [.%
0" &I+ & 1T & M%7 L 7Y KB TN e+ & L T 1LY & 1M
0.2,% *" .%&" 6A."& $&+& 6.D "%N%" " 66%*+& "1"% 66*?
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=4 6
THE LESSON PLAN FOR THE YWG WORKSHOP 2007: HOW WEILS. THE
WORKING GROUP DOING?

9! #
5 +% +&+ ;" 68#;"7 ? 2+6),"I"%A2@27"# ?0.?E+

% + -+

+01 $"+% !1" "66.7/*1 .%D &- %.8, B C 0862 &+!"* & + 7.%D*1., 71"%"
%! &"&! **8" 0.&0"%& &- % ;"% 0.&*"%;++&F%" +& 11" ,%.-%+22" /.% 11"
&"Gl$"+% * *08**"? *11"%" * & /G" OBB" 11"%" +%" &. *"0/0 %"0!;"* 11+!
O+& #" 1+&" .8!' 1. +&$ *,"0/0 2"2#"%? 1*6*" +& &","&"&! &+!18%" ./ 11"

%D & %.8, ."* &.! +66.7 /.% +& "G"08! ;" /8&01& +& 1" "* %" [.% +&$.&" !.

+0! *"&! %"6$ 6"/! 1. 11" & ; 8+67 1" "6G+#6™ +%" 11"%"/.%" 6"/! 1. 11.*" 71. +%"
2.1;+!" "&.8-1 1. 8& "%!+D" ,%.A"0"* #$ 11"2*"6;* % 711 & 1" % ;+% .8* A#
* 18+ .&*?

+; & #"& & "G *1"&0" [.% "6";"& $"+%0* | TR L +I"21 +& +¥*2"&1 [ 1.7

7"66 11" 7+* +0!8+66$ . &-? & +¥*"*F2"&! 060"+ 111 *"& 11"%".%" %">8 %"
0+%"/86 *"6"0! .&? 1" 6"22+ /+0 &- 11" 7.%D*®4&&"%* 7+* 4 1.7 ."™* &" +**"**
11" *800"**"* ./ + 7.%D &- -%.8, D&.7& .% !* 6.1%80!8%" +& 1" ;"%*1$./ &,8!*
7101 %+&-" #'17"& 0.&*"%;+! .& ,%+0! ! .&"%B.-#!* *0 "&! *I* + 2 & *1%+!.9%*
6+& .7&"%* 11" 2" + +& +&-6"%*S 1"%" +%"2HEAL+! 11 * O+& #" .&"? 1"
,%.0"* 0" "&I" 1"%" 7+* *"6"0!" #"0+8*" ./ ¥2,6 0!1$ +& ,%.; "* + #+** [%.2
7101 "6"-+I"* 0+& ,%.0™ 711 & 1" % .7& *,1"% &/68"&0" I. + %"** % ;"%
0.&*"%;+! .& **8" 8% &-11"8,0.2 &- $"+%?

2% +

&%+ & % A0 +%" " -&" 1 01+&-" 11" & 1 .& ./ 11" "&; %.&2"&! 1.% 11"
#'1"%? 1" .;"%+66 ,8%,.*" ./ 7101 * l. 0.&*"%B8% # .6.- 0+6 ;"%*!$? &6 D"
#8* &"** 9%.A"0l* 7101 1+;" 06"+% "0.&.2 0 .#R'0I1" *800"* ./ 0.&*"%;+! .&
,%.A"0* +%" 2.%" [/ 086!!. "/ &"?

||+ !+!

&*"%;+! & ,%.A"0" 766 1%% ! +01"" .&" .9%9.2# &+!.& ./ 11" /.66.7 &-
"6"2"&!1* 11+! 196+&*6+!" &!. "&; %.&2"&!+6 1"¥6AD!* ;+%$ & *0+6" +& 0.86 /.08*
,8%"6$ .& & ; 8+6* .% *$*"2* +& 2.%" 6 D'EH2# &+! .& ./ *,"0 ™ 1+# I+ +&
*$H2*? "M H#"6.7)

1 A 1# ) +&".%0.66"0! .& ./ *"0 "* 06""&1?

N Y ) %"+ J 1+ 1+ 06"&1 +& "-06™ 1. 7101 % &1+01?

HAEST #1 17 ) "™ L TLOL 11" LH# 4] F +#6" L 2+ &1+ B06-"] ¥$HI"2
+& ,%.0"
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1"%" +%" + &82#"% ./ *.,1 *1 O+!" 2"11.* ./ ";+@B+! & 0.&*"%;+! .& "/['0! ;"&"**
#8! 11" 96">8 %" 1 2" +& "G,"%! *'? 1" 1%"+80! .& &+6%* * 8*" 1"%" 7+* +&
"+*$ 7+$5/.% 11" %D &- %.8, . +**"F* 24+11"06* 641 &- 1. % ;"% 1"+6!17?

1" 1%+ " 80! & &+BS* * &.6;"* <*I'¥)

) ) && &I1") * + &*+0"+& 122 B&IL* 0+ | 7+% 11" ;48 .
0+1012"&! %"~ .&*C

#)2 U6, 46 1+ #2000 119+ 406" [+0L96* 11+ 14" + 970!
2401 & #. "U* 1S +& +%" 0+8*" #$ 11" *H+IBI%* 6 ; & +! 11" %.A"0!
SRR LR 49" L1 4+ +# 71012-11#"0.& !.&* *801 +*
%I 1141 7 66 0+8*" 1.9% "G+2,6" ,".,6" 1."BB6S 1+9%6;"! &+18%+6 %"*.8%0"*
B+ 960! 119%"+C?

+)3 [&"I1M11% "+ +& TIHIBBR 4+ &!1+11106"+1 7.86 2"+&?

+) K/ +&D "+O1 119%™+ .% ) 1",.9%! .& ./ 1+# +1* & 11" * I" 11+ 119" ¥!66
01?66 1 +//"01 11" "&1 %" 1+# 1+] +1 11”96 AB*! + *2+66 ,+%6!S

+) C/  +&D "+01 11%"+! [.% #1+ ) 1" 2,+0! % *""%1$ ./ "1%80! .& 0+8*"
#$ 11" 1196"+12
11 & 11" .;"%+66 +%"+ 7 66 %! 0.2,6""6$ "1%.$ 11" 1+# 1+! .% 7 66 !
0+8*" 2 &.9% 01+&-"*S

+) @ +&D "+01119%"+1 /96  $) 1" 22" +0$ ./ 11" 11%"+? * | + 08%%"&!
119"+ .% 7 66 !.008% & !1"/818%"S

+)2 8, I"# #

+)F/ "1"%2 & 11" "%0"&+-" #$ 71 01 "+01 11%"+! I*#8&#

+)E/  +6086+!"&

+) B/ +6086+!"!1" <

6!1.8-1 11" "&! %" +&+6$* * ,%.0"* 7+* /.66.77 11" 7.%D*1., 11" %"*86!* ./ 11"
>8"* . &&+ %" 7 66 .&6$ #* *08**" 8, 1., . & A* *#'0+8*" &. 0.&*0 .8* +0! .&*
7"%" +0!8+66% !+D"& #$ 11" -%.8, B.% !* 2"2#%6QD1 11" 11%"+!I* "&!/"? 1"
%"*86!* & I1* 0+*" +%" 2"%"6$ *,"086+!"8#R"24'%* B!"* = C? 6!1.8-1
2"2#"%* 2+$ 1+;" #"'& & %"0!6$ + %"** &- 11"FUA"+I* 11"%" 7+* &. "2, % 0+6 7+$
1 ,%.; & 11" % "/["0! ;"&™* % 11" %"*86!*?

P28* #" &I" 11+ ++%! /%.2 11" : -%.8, 2. * 11"% -%.8,* 1+"
+0D&.76" -" 11+! ;"%$ 6 116" 1+* #"'& .&" . +"9%6 11" 2+ & 11%"+!* & 11" % %"- .&?
1" "&!/0+!.& ./ +,,%.,% +!" & 0+!.%* +-+1&F1 01 *800™* 0+& #" 2"+*8%" * +
D"$ 01+66"&-" /.% 0.&*"%;+! .& ,6+&&"%* +& 2+&-'% &"G! .,"%+! .&+6 $"+%?

L1+6 /.% "+01 -%+,1 *1.7* 11" %+&D &- ./ 11""H1%0,"% %"- .& +& *1.86 -;"

2+&+-"%* + /.08* ,. &! .& 71 01 . #+*" 2.9%" "0 *" *1%+!"- "*? 1" /.66.7 &- +#6" *
+&"G+2,6" ./ 11" *0.% &- *1"™1?
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+#6" ) 1%"+! " 80! .& &+6$* * *0.% &- *1™12" *0.%" ./ K+! 11" #.11.2 /11"
I+#6" %"/6"0!* 11" / &+6 *0.%" B "-%"" ./ *880%" 80 &- 1" .;"%+66 11%"+!* I, 11"

*$*1"2C?

+ #+ =" + R &

+1"% #*1%+0! .&

+# 141 "*1%80! .& 5 5 5 ?
6"& *1 < ? ?

6 "& 6+&!* ? ?
668! .& 9 ?

5
| 3%cC KC B%B? BB

1" +&+6%$* * 6..D" +! +66 0+!012"&!* %", %0"*"&!"6#-+!I"* +I"& &- 11" 7.%D*1.,?
1" &+18%" ./ 11" &/.%2+! .& 7+* #+*" & 11" 0.6@ ;" D&.76" -" +& 8& "%*!+& &-
J11"* 184! & #P 114" 06™"&I7?

1" &1.%2+! .& * %", %"™*"&!" #$ 11" *0.%" *1"&++ -%+,1 0.2,+% &- 11%"+! 7 11
11%"+! /[+01.9%*? 1" %"*86!* +%" *1.7& ,"% %0-0&012"&! +& & 1 *1.-%+2 /.%2+!
&6$? 1* * +9%!6$ | *+;" .& *,+0" #8! +6*. #80' 11" 11%"+! %" 80! .& ,+%! ./ 11"
+&+6$* * * 1% %"+*.&* 2"&! .&" +#.;" &.! +008%&.8-1 /.% +&$ 2"+& &-/86
+&+6$* * ./ 1.7 "/1"0! ;" % ;"% 0.&*"%;+! .& , *A0+66$ 71"%"?

3% # +#

1" %"*86!* ./ 11" +&+6%$* * +%" - ;"& 1"%"? @6.7. & * +*822+%$ ./ %"*86!*? .% 11"
*+D" [ *,+0" .&6$ #+* 0 +**82,1 .&* 1+;" #"'& 2+ "+#.8! 11" [ & &*? 1"%" +%" +
&82#"% [ 7+$* . *6+$ 11" &/.%2+! .& #8! & ¥IO+*" 11%"+!* +0%" ";+68+!" +-+ &*
'+ #+ +& " ? +01 % ;"% 0+!012"&! 1+* #"& +&+6$E" +00.94"&-
2+A.% 11%"+1* +& . ** #6" *1%+!"-"* +& 2+ & H86-'&0"*N*I+D"1.6 "%* "&!/"?
"+66% !1* *1.86 #" .&" & "+ 6 +! %"- .&¥B66+& ;"%$ *,"0/0 +0!.& ,6+&*
"I L+ 0™ &N %.#6"2%7?

% 5&S + #+3$:5S;

1" 2+ & **8™ & : +%" ;.682" +& >8+6!$ %"6+P 6!1.8-1 1+# I+! 01+&-" *
+/['0! &- 6+%-"*"01 .&* /11" : % ;"%* | * &.+* 8%-"&! .% +* &!"&*" +* * +#*1%+0! .&
A 7+1"% [%.2 11" *$*1"2?  8%,% * &-6$ +6 "&™*,'0&.! %+&D 1-16$ +& ! * %"+66$
""6.,2"&! %"6+!"  **8™ 71 01 +%" *"& +* 11" 2& 0.&!% #8!.%* 1.7+% * ,..% % ;"%
0.& !.& +1%"& 11+! *0.22.&!. +66 11" %"- &
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Threats to KZN Rivers

3 - W Area
@ Intensity
1.5 O Urgency

Score

Habitat Pollution Abstraction Alien
Change Species

Threats

-8%" ) *L-%+2*1.7 & 2+ & 11%"+!* & : ;"00*
#l# 1 +#

+ ) H# 140148

#I# ) 1% 1%+ %""%* | + &82#"% ./ +0! ; | 2B&D&- +-% 086!8%" +8& 8%#+&
*%+76 11+! 7 66 +//"0! 11" *19680!8%" ./ |1149&RDF6+& #' +* 7"66 +* T+1"% >8+6 |$ +&
6822

+ ) & & +-% 086!8%" 6+& .7&"%* 6.0+6 +8I1&BFI% " +& %8%+6
0.228& ! "*??
+ .668!.&

##  .668!.& 0+8* #$ ,.% 2+&+-"2"&! ./ *1.%2 T7+!"%#+ +-% 086!8%+6
,%+0! 0"* +& %8%+6 0.228& ! ™ 6 ; & !. 06.¥&!.8* &- 7+!"% %"0!6$ /%.2 11"
% ;"%*?

+ #/ 8%+6 0.228& ! "* 28& 0 ,+6 ! "* -% 086!8%"&2 && & 8*1%$

+ #1%+0! .&

##  + &6$ +* + %"*86! ./ +-% 086!8%+6 +& B &!?;"&!"%dH#+* & 1%+&*/"%*
+%" +6*. + ,%.#6"2 #"0+8*" 6+%-" ;.682"* ./ 7THYRL" #"17""& *$*I"2* 01+&- &-
11" /6.7 %X- 2" 71 01 &"-+! ;"6$ +//"0!* 11" %"0%.-$?
+ / -% 086!8%" 6.0+6 +8!1.% ! "™* +& -.;"%&2"&12"&P@

+  6"&*"0™

##  6"& ,6+&! +& +& 246 *"0 " +%" #" &- %"6&H11" % ;"% *$*1"2? 6+&!
*"0 "™ 01+&" 11" *1%80!18%" +& /6.7 ./ 11" *$*1"21 6" +6"& /*1 %" +!" &
& -"&.8*/*1*"0 "*?
+ / &6 & & 8*1%$ " 1%+ " +& +>8+086!8%"
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%4 1> 1 #+$:1%)) #+

1" +% 0. ;"% **I18+!" & .&"./11"2.%" ,%. 80! ;" +-% 086!8%+6 ,%.; &0"* 71 01
+00.8&!* /.% 11" 1 -1 6";"6 ./ 7+!"% +#*1%+0!+&@" %8%+6 ,.,86+! .&* +%" &.7 .&" ./
11" 2+ & 0.&!% #8! &- /+01.%* ./ ,..% % ;"% 1"+#8!% +#*1%+0! .& +& ,..% "//68"&!
2+&+-"2"&! +00" 11" 2.%1 *"0p 8% **8™* 11+! 11%&11"*" % ;"%*? 1"2 0+6 ,.668! .&
+*%0 +I" 711 +-% 086!8%" +& 1" 2 & &- & 8*19@¥. * -& / 0+&!? 1" "*1%80! .& ./

% ,+% +& ;"-"I+! .& *2.*16$ 6 D"6$ 71"%" ,..0B6'880+6 2"11. * +%" #" &- ,%+0! 0" ?

Threats to the Marico System

8
7 . —
6 a
" 5 B Area
3 4] @ Intensity
N 3
2 O Urgency
o I il i
0 - T —l T T T T
" B < N X 9
EE AR LN )
0 & > & F
Y & & S
& K\
N
@)
Threats

-8%" ) *1.-%+2*1.7 & 2+ & 11%"+!* 1. 11" 9%0. 6"N +% 0. ;"% $*I"2
## 1 +#

+/ .668! .&N*"7+-"N%"18%& /6.7 +& 01"2 0+6 ,.@681%" -%.8," !.-"11"%
#'0+8*" 11"$ +%" ,+%! ./ 11" *+2" %.#6"2?

#I#/ 0.2# &+! .& ./ [+01.%* *801 +* %8%+6N8%#+& K AR 1+-% 086!8%" +%"
,.668! &- 11" % ;"% *$*1"2*? 1" * 18+ .& * "GaH+!" #$ 11" 6.7 /6.7* 71 01 +66.7
11" #868, ./ 1.G & !1+! ","&I8+66$ 2+D" 11" %% 7&!. 11" *$*1"2 2+D & 1"

"&; %.8&2"&! 8&*8 1+#6" 1.% 1+# I+! .& #$ +&$*7'0 "
+ / 8%+6 0.228& ! "* 6.0+6 +8!1.% ! "™* +-% 08@H3"+& & 8*1%$

+/ ,+% +& "*1%80! .&

#i# ""I4D& 114! *I4# 6 E™ % "% #+&D* * #" &-;'%HR0+8*" ./ ,.%
+-% 086!8%+6 ,%+0! 0™ +& 0.228& ! "™ 6 ; &*.1011" % ;"%* " -" +& 711 & 11"
&" 18& %" $"+% /6.. 6&" * +6*. "1%.$ & % +& ;"-"+!.&? 118! 11"
2.1"0! & ./ ;"-"H & +6.&- 11" % ;"% #+&D* %*%#"0.2" 06.--" 711 * 6! "*1%.$ &-
+>8+1 0 1+# 1+1?

+ / -% 086!8%" +& 6.0+6 0.228& ! "™*
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+/ 66 "Il &-

## 66 &' & * 1+D &- ,6+0" +* + *8#* *1"&0" ¥PHF 766 +* /.% 0.22"%0 +6
%"+*.&*?
+ / .0+6 0.228&!"™ +& & ; 8+6* +%" "G,6.! &1" % ;"%3* %"*.8%0"*
8* &- 2"I11. * 11+! +%" 8&*8*!+ &+#6" /.% #.11 #8* && "0.6.- 0+6 %"+*.&?

+ +"% #%1%+0! .&

## 1" +%0. ;"% +& !* 1% #8!+% " +%" *8#A"Q!-L 6","6* ./ 7+!"%
+#*1%+0! & #$ %% -+! & +& & *0% 2 &+!"-,826&80 &- ,"%"&& +6 % ;"%* |. % ;"%*
114! /6.7 *"+*.&+66$7? 1" 1+# I+ * *"0p .8*8§"+B!11" "1% 2"&! !. +>8+! 0 ,6+&!*
+& +& 2+6*?

+ / + &6$ +-% 086!8%" #'0+8*" ./ ,..% [+%2 & ,%+%BB%+6 0.228& ! "*
+& L7&*1 | "*1+#6 *12"&!

% )$ " L1$)) #+

,82+6+&-+ * 01+%+0!"% E" #3$ 6+%-" %8%+6 V.T&*1% *"%; 0"*? | * +6*. +
,%.; &0" 11+! *8,,.%!* + 6+%-" +-% 086!8%+6.+60R%&- /.% ,.7"% & !1" 8,,"%
%"+01™ ./ 11" 6 [+&* ;"% *!+D &- ,6+0"% 2"+&* 11+! 11" % ;"% * #+ 6% +//"0!"
#$+0 2 &" 7+!"% 11+! * 24D &- * 7+$ &L ¥$*"2 /%.2 11" 2 & & %"- .&*? 1"
1-1 &0 "&0" ./ %8%+6 ,".,6" 6 ; & 06.*" I. % *$*1"2* +00.8&!* /.% 11" 1 -1 *0.%"
- & L F8HF HINEO" /1 &-? 1" 6+!11"% * & P0.#6"2 & Y6/ #8! 11" 1+%;"*! &-
*$FI2* 8* 2+D" 11 ¥+ * -& [ 0+&! 2,+0!?

Threats to Mpumalanga Rivers

6
5 | Area
L2 .
(/8) 3 | @ Intensity
% ] . O Urgency
0 B T T T
() () c — n c n
o = =2 S 5 o
8 2 = 2 Q 72 © S
w0 < [ T -g S € D\: o
o 0 n o s c n
R @ =0 9 c
%) ]
0 o =
o <
Threats

-8%" ) *L-%+2*1.7 & 2+ & 11%"+!* 1. 11" 9%6%* & ,82+6+&-+

+ 8#* *"&0" [ *1 &-
## * 82+6+&-+ %" "&!* +%" *] 66 %8%+6 +&$2+66 ","& .& 1" %
&+!8%+6 %"*.8%0" /.% *8%; ;+6? 1"$ ","& % IPh* /.% 2801 ./ 11" % ,%.!" &?
11 &0%"+* &- ,.668! .& 1" 0+,+0!$ ./ 11" 9%*;'"9%,%. 80" /.. [.% + -%.7 &-
86+ . & * 2&*1 & #$ 11" $"+%? +%;"1 &-"1A.* +%" & *0% 2 &+!" 7101
ALY 716" *$H2 +& &1 .&BS " #6" *,"0 "*?
+ / + &6$ 6.0+6 0.228& ! "™* 71.7 *1 1. *8,,6"2"&! 11" % "I 7!1 ,%.!" &?
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+  &8%9% +6 .668!.&

#H X% 6.7 & % "%6* /11" <16 /™ 11" 6 +&!* %.0. 6" +&
HETOTYr? L X &I 8,"0h +96"+* 71 017F'%" 0.46 2 & & * 2.1 9.6/ 07
17 2 & 14" + * & | 0+&! +& &"~+!;" 2,+01.& % ;"% T+!"% >8+6 1$? +8&$ % ;"%*
064" 1. 11" 2 & & +90™+* 1+;" +, ./ % 6" +&! %"& "%* 11" % ;"%* *I"% 6"? 6*.

*-& [ 0+&! * 11" [+01 11+ 11" 9% ;"%6* 8& "% OL&"! .&* +%" &.! +#6" 1. *8,,.9%! +
“%.7 & 182+& ,.668! .& .78X1%"+2?
o 1"288& &81%$?

+/ 6.7 %" 80! .&

## +1"% * 6.%1 [9%.2 11" *$*1"2 1% L7&*1, "*I+#612"&! +-% 086!8%" +&
-%.7 & & 8*1% "™
+ / 8%+6 0.228& ! "* 6.0+6 +8!1.% ! "* +-% 08®NS%+E 2 & &-?

+ T+

## *+ %H#H6"2 1 "2"%-" 1%.2 -%.7 & 1.7&*1 * 71 01+%" /1"& ,6+0" /+%
[%.2 0"&!%"* +& 6 116" 2.&"$ **,"&! .& D™, &""&; %.&2"&! *+/" 1. 6 ;" &? ! 1+*
#"M& &I+ 1141117 % ;"% 8,*1%"+2 * ;"%$ 4P 1", ;+68" 01+&-"* %+ 0+66$
I #'0.2" 1-16$ +6D+6 &" #"0+8*" ./ 11" 8*" .| "%-"&!* #$ 11.*" 6 ; & +6.& !1"
0.8%*" ./ 11" % ;"%"?
+ / .0+6 +8!1.9% ! "*?

+/  6"&*"0 " B,6+&! +& +& 2+6C

## %.8! 1+" %" 80" 1" +>8+!10 #. ;"%*!$ & !18,,"% %"+01™ ./ 11"
,82+6+&-+ % ;"%*? (+** +%" #'0.2 &- + 2801 # ;96046"2 #'0+8*" 11"$ 0+& + +,!
L+7 "% %+&" ./ % ;"% !"2,"%+!18%"* +& >8&6+4$0" 118* +//'0! & 6+%-" *"0! .&* ./
% ;"%? 6+&!+!.&* & 11" 866*!1%..2 +& +#+ +0&'! .&6$ +D" 18-" ;.682"* ./
7+1"% .81 /11" *$*1"2 11"$ +%" +6*. %"*,.&* #66 11" &!%. 80! .& ./ + 6+%-" &82#"%
J+6 "& ,6+&!* &/"*1+! .&* 71 01 * 06.-- &- % ¥$*1"2*?
+ / &-6 &- & 8*1%$ [.%"*1%$ & 8*1%$?

% "> #+$
1" %+&-"N ++6 *$*1"2 * 8& "% *"% .8* 11%"+! /%.2+A.% >8+%!"%*O & 8*1%$ +&
8%#+& ""6.,2"&!7 1 * +& &!I"%™! & %"- .&1R 11" ,82+6+&-+ ["%* +& 1"

+9% 0. *$*1"2* +%" +66 2,+0!" .& #$ 11" "&.%2.8%#+& +& & 8*1% +6 ";"6.,2"&!*
J +8I"&-? +1"% >8+6 1$ * +6%"+ $ 0.2,%.2 *1 1" % *.8%0"?
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Threats to the Orange/Vaal
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-8%"5) *1.-%+2*1.7 & 2+ & 11%"+!* 1. 11" %&-"N ++6 $*I"2?
+ T+
#H# +1"% * %.8!" ;+ 11" ™11, -16+&* *01"2" 1. 11" F.1+&&™#8%-
%"- .&? 1" +%"+ * %™, .&* #6"/.% +1-1 %™ ./,.668! .& &!1**$*I"2?
+ / +&6% 6.0+6 +8!1.9% "™ 71. +%" &.! 2+&+- &Y LT+*I" *$*I"2*
"/["0! ;"6%

+/ & 8*1% +6 .668!.&

#i#l 1/68"&! * [" [%.2 11" & 8*1% +6 +%"+* &!.!1" % ;"% *$*1"2? .668!.&
+/['0!* 7+1"% >8+6 1$ 71 01 & 2+&$ O+*"* 0+&-&6*8,,.%! 2.*! /.%2* ./ +>8+! 0
6 /"?

+ / & & +& & 8*1%$

+ %% -+! &N #*1%+0! .&
HIB 2" A A
+ / -% 086!8%"

+/  6"&*"0"™ .[,6+&!™* +& +& 2+6*

##  6"& 6+&!* +& +& 2+6* " + *"0p 8% 11%"+! 18 . ;"% 1$?  +I"%
1$+0 &1 /.% "G+2,6" 06.-* % ;"% 01+&&"6* M4 %6: &0 ./ .G$-"&? &&8+66$ 2+&$
[*1 "4+ &L T R & #0+8* ) .GS-"& *1+%;+! .&?

+ / +& .7&"%* +&-6"%* +&
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Threats to the W/Cape Rivers
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-8%" ) *L-%+2*1.7& 11" 2+ & 119%"+!* 1 11" "*1"%& +," ;"% $*I"2*

+ "% +#*1%+0! &

#1# 1" 01%8* +& 7 &" & 8*1% "* #.11 %">8 %" 18-8&P ./ %% -+! .& 7+!"%
7101 * . /'"& ,82," *1%+ -11/.%2 11" % ;"% &' %% -+! .& *1.%+-" %"*"%;. %*?
+ / -% 086!8%+6 *'0!.% B 1%8* +& 7 &" & 8M%'"*& 8*1%p "* +&
8%#+& E+! .&

+ +# 1+ "*1%80! .&

##/  -% 086!8%+6 ,%+0! 0" 1+;" #"& %"*,.&* #6™ /06"+% & ./ % ,+% +&
V& &% "% 1 0%+ 0%.,* +& .%01+% *
+ / -% 086!8%"

+/  6"&*"0") 6+&!* +& +& 2+6*

## %.8! +& #+** 1+;" ,6+$" +*-& [ 0+&! %.6" 8ABE&H! &- & -"&.8* [ *1
1%.2 "1"%& +," ;"%*? +&$ ./ 11" % ;"%* +90°6*. &/"*!" 711 +6 "& ,6+&!* 6 D"
%! F+0D*.& 66.7 (6+0D +!l6" +& *. .&?

+ / &-6 & & 8*1%$ +& +-% 086!8%"

K% ##

1%1.86 #" &!I" 1"%" 11+! +6!1.8-1 1+# I+! "*BB! .& *0.%" 1 -16$ & 2+&$ %"- .&*

+& *.&" 11" 2+ & *.8%** ./ *,"0 "™ 6.%* | * %+!1"% + 0.66"0! .& ./ /+01.%* %+!1"%
11+& + [401.% !*"6/? ! 1+* #"& &068" &&H6$* * /.% "+01 %"- .& .&6$ #"0+8*"
1+# 141 "*19680! .& 1+* #"& 2"&! .&" #$ "6"-+I"#* + 2+A.% /+01.% +//'0! & .8%

% ;"%*? .7""% ! 28*1 #" 8& "%*l.. 11+! 7+!"%#*1%+0! .& ,.668!.& %"2.;+6 ./

% ,+% +& ;"-"I4! .& +& "*1%80! .& ./ 11" % ;"% 66 0.&!1% #8!" I. 1+# I+ "-0%0+ +! .&

+& *+&"/["0! %+!1"% 11+& + 0+8*"?
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Summary of Threats
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-8%" 9) *1.-%+2 *1.7 &- + *822+%$ ./ +66 11"+&! /" #$ 7.%D*1., "6"-+!"*
& %"6+! .&!. "+01 .11"%?

00.% &- !. 11" %"*86!* ./ 11 * "G"%0 *" 11" +#006& ./ 7+!"% /.% 2 & & 8%#+&
""6.,2"&! +& +-% 086!8%" "2"%-" +* 11" 2.*1 2, %!+&! 11%"+! I. 11" 0.8&!%$3* % ;"%
*$*1"2*? 6.4"6$ 6 &D" 1. 11"*" [+01.%* * 11" 1 6";"6 ./ Y%+7 *"7+-" 11+! * "&1"% &-
&+18%+6 7+!"% 0.8%*"*?  *18%# &-6$ 1" *8Y60" .f 0.2 &- /%.2 7. *! &0!
*8%0"0 1-1 "&*!$ 8%#+& *$*1"2* 11+ +%" 2/BF &" +& 2+&+-" T+H!'"%
,8% [ O+! & *$*1"2* 11" 11"% *.8%0" ./ *"7+-""2+&+! &- [%.2 6+%-" +& ,..% %8%+6
0.228& !'"* 711 &+ ">8+!" 7+*I" 2+&+-"2"&! *$*I"2* & ,6+0"? 1" /.08* ./ +&$
&!"%;"&! & +2" +! + %" & % ;"% 1"+6!1 28*! %"0!" +! +& "660! 6.0+6
+811.% 1$ *8,,.%!? 11"% 2,.%!+&! *!1+D"1.6 "%861.&068 " 6.0+6 +8!1.% ! "™* +& 1"
", +0%!12"&1* ./ -% 086!8%" +& +!"% [+ %* +& %"™*1%$ +* 7"66 +* &"%+6 +&
&"%-$ //+ %* /11" * 18+ .& ./ .8% % ;"% 1"+8!12,%.;" +! +66? &!"%"*! &-6$ +6 "&
"0 "™"0 +66%/*1 & %+&D 1 -16$ &++.&+6 *0+6"? .17 11*¥1+& &-11+! | ¥
+18-" ,%.#6"2 & *,"0/0 +%"+*? .7","% +* $olH! 1. 71.6" *$*1"2* &.11 &- 0.2"*

06.*" 1. 11" "+*1+1 &- "//"0! ./ 11.*" +01; 1™ 114! "/["0l 7+!"% >8+6 !$ >8+&! I$ +&
1+# 1+1 *19%80!8%"?

Fox AB* +* +, +%"&! 11+! "+01 %"- .& 28*! PA"9%1%"+!* +& 11%"+! %" 80! .&
*0%+!"- "* #+x & 11" % 0+,40 1$ L. + %"™* *["0 +& ,"%! &"&! ,%.#6"2* . 11+! +%"+?

1" *'6"0! .& ./ 11" ,%.A"0! 7 66 ","& !. + 6+%~"G!"&! .& +;+ 6+#6" *D 66* +& +;+ 6+#6"
18& &-? | * +6*. 8, I 2+&+-"%* +& 0.&*"%;+! ,&+0!!.&"%* . ,8! & ,6+0"
2+&+-"2"&! *$*1"2* 11+ +66.7 /.% ,%.A"0! 2+&+-"2& !1%+0D &- & .% "% !. ";+68+!"
,%.A"0! *800"**? 1" +&+6%$* * 8& "%!+D"& 1"%" Z.%6 +008%-+!" [ *1%+!"- "* +%"
"6, L+ %M * "0/ 0 11%"+!* +& [.% "+011%"+! ;"% [ +#6" & O+1.%* *"6"0!" .
+008%+!"6$ 2"+*8%" 01+&-" +& ,%.A"0! "//['0P;"&"**

C% $$ $$ +' #
. 1.7 7"66 *11" "66.7/*1 .%D & %.8, . &S & +& "/[.%!!. %.2.1" [ *1 &-
1.% 6.0+6 *,"0 "* 11" .%D &- %.8, 0+& %"-+%"//1%!* +* %"!I$ *800"**/867 & !1"

J1"% 1+& ! * &1 1% 11" %D & %.8, !. 8*8%J1" /8&0! .&* ./ 6 &" /8&0! .&
Y-+& E+! .&* 6 D" 11" ",+%!2"&! ./ +I"% //+ %& .%"*1%$ +& 11" ;+% .8* %"- .&+6

104



0.&*"%;+! .& +8!1.9% ! "™? 1" 7.%D &- -%.8, *880!8%" & + 7+$ I1+! +66.7* /.%
%"0! &!"%;"&! .& #8! * %+!1"% + 6.##$ 0+&;4.9& % ;"% 1"+6!1? | ™ %.; "+

1.%82 71"%" 6 &" /8&0! .&+% "* 0+& "&!/$ DB% +@"+* +& [%.2 11"%" ,6+& !

+ %" D"$ ,%.#6"2* [+0 &- % ;"%* " 11"% &6% .&46+! 6.0+6 6";"67 1+ ¥2x I #"

+,,+%"&! * 11+ 11"%" +%" 2+&$ //"%"&! -%.8,&+&8+6* 71. +%" &;.6;" &

% ;"%* 0.&*"%;+! .& #8!'11"%" *;"%$ 6 !16&B1.9& ./ "//.%! 11+! * %">8 %" |. 2+D" +
II"%"&0" +! + ,%+0! 0+6 6";"6? ! * 1.," M*I"G"%0 *" 7 66 ,%.; " + /%+2"7.%D +&

- .08% 111" 7.9%D 11+! *1 66 &™ * I #" .&"?

1" .66.7 & * + 6 *! ./ 0.8&*"%:;+! .& 1..6* 71 OD+$ #" 8*" 1. -8 " 6 &"4/8&0! .&
Yo-+& E+ .&* 71 6" ":"6., & 2+&+-"2"&! *1%+!I"?" 1"*" |1 6*M [.% +0! .& 0+& #"
&L 11"/.66.7 & 0+!"-.% ")

L +) + + ) ""6., & ,8#6 0 ,+%D* +& %"*"%:"? 1"*" @066% /%2 ,+%! ./
11" &+! .&+6 *1%+!"-$ 1. 0.8&*"%:" K ./11" 0.8&198 &+!8%+6 *$*1"2*?

()% + ) 14&"* & 11" 6+7 +& !1%.8-1 6"- *6+! .& !1+!
2 -11 861 2+1"6$ 1+:" 0.&*"%:+! .& %"*86!?

& #H ) %.; & *"0/0*+D"1.6"%* +& !1" -"&"%886 0 7 !1

11" D&.76" -" +& 11" *D 66* 11+! 86! 2+!"6$ 1-0'8#"%;+! .& %"*86!?
4 MU HI(# ) "&I/S & *"0/0 2.+ & 11+ 0+8*" ".6" | #'1+" & +
" 0" 7+$ 114! 14+% + 0.&"%;+! .& *, &4.//?
A$$ 1+ -# + # #S$ "$ + ) 2,.7"% & ,".6" 1. 2+&+-"
06"*.8%0™ .& 71 01 11"$ ""& .& + *8*1+ &+#6" ¥

1" +0! .&* 11+! & 1. #" 1+D"& 1.% % ;"% 0.&**%8& 06"+%6$ %">8 %" 11" 8*" ./ +66 ./
1" +#.;" 1.6* & ;+% .8* "-%""*? "%" 7" 0+& QB8 " 1" "*1+#6 *12"&! ./ % ;"%
0.&*"%;+&0 "* 01+&- & 6"-*6+! .& 711 %"-+%+&. *"116"2"&! +-% 086!8%" #"*!
2 & & ,%+0! 0™ +& *. .&? .*1./+66!1" "66.7*1 .%D &- %.8, 2"2#"%* *1.86

#' & /$ & 11.*" *1+D"1.6 "%* 114! 1+;" 11" -9™! 2 40! +& N.% &/68"&0" .& 11"

% ;"% *$*1"2* & 11" % +%"+ ./ 0.&0"%& +& D&76"-" +& *D 66* 711 & !1.*"
-%.8,* 11+! 7 66 "2,.7"% 11"2 1. %"0! /$ 11" * 18+&?
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1" 1%"+!"&" +& %.!"0!" "0 ™ "-86+! .&* 7 1016 *I* *;"%+6
$'66.7/*1 *"0 "* +* "& +&-"%" 7 66 0.2" &./"0!.& *! "#%8+%$

=? 1*L-"11"% 711 11" ,%.,.*" %"-86+! .&*. & +6 "& +& &;+* "
*"0"™ 766 1+"+*-&/0+&! 2,40! .& +&-6"64EB-1 11"
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2,6"2"&!" & +,%+0! 0+6 7+$? 1 * * #"0+8*UL"86+! .&* 1% "+! [ *1
& 11" *42" 7+$ +* 1"%%"*1% +6 .%-+& *2*? 1" 686 !1"%"/.%" ,%"*"&!
+.,%.,.*+6 . 1-16-1! & 1" ,%.#6"2 +%"+* &068 &-'1" %
8&/+;.8%+#6" 2,+0! .& +&-6"%* +& ,%.,.* & &B!"¥% &068 &- +
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1+111" =0.&"%"&0" #" 1"6 & 1" "*1"%& +, " ,%.; & !1+!11"
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11" &.%!1"%& ,%.; &0"™ 0.86 1%+;"6 .7&!. +," 7&?
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