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Ecologlcl Categorles

A-B Largely Natural
B-C Moderately used/impacted
C-D Heavily used/impacted

E-F Unacceptably degraded

Present Ecologlcal Categories (PES)
DESCRIPTION Color codes
Unmodified, natural. A
Largely natural with few modifications. B
Moderately modified. C
Largely modified.
Theloss of natural habitat, biota and basic ecosystem E
functions are extensive.
Modifications have reached acritical level and the lotic
system has been modified compl etely W|th an aImost F
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STARTER CONFIGURATION SCENARIOS

* Scenario 1 - Ecological Sustainability Baseline
Configuration (ESBC) scenario (which would permit
maximum use);

e Scenario 2 - Present Ecological State (PES) scenario;

e Scenario 3 - RDM scenario (approved ecological
Reserve);

* Scenario 4- ESBC with conservation targets; and

* Scenario 5 - PES with Conservation targets Scenario.
S — - xS

" water affairs

e
o3
pariment
Water Aftairs
Wuos”  REPUBLIC OF SOUTH AFRICA

Doring Rangelands

3/20/2012



3/20/2012

Signicant iver resources

Quatemary Catchments
bareas

B
Quaternary |incnMAR % EWR
E21H 83.495 24.702] 29.59
E21) 1.747 0.541 30.93
Cumulative
B C
Quaternary |cum nMAR EWR % EWR %
E21H 138.715 41.048| 29.59 27.61
E21) 140.453 51.481 36.65] 30.502
Quaterary reetly linkeg | E°0 €90 (Node)  IncremFlow Category [ ncrem * Chamel  Comul | EWR
single | Muliple nodes b c BaAB D c BaAB nput  evap  flow |atnode
214 0 g > 509 500 | 5006
e218 o | > 0138 L0138 | 013
46 |E21C 2 4948 <l > " oms o018 5198 | soms
45 |E210 o | > 6490 6490 | 6450
43 |E21E 2 4645 < (ol K™ | *| o1 o040 11460 | 118
39 [E21F 143 < [l K| | oz om 1102 | 15012
a1 |e216 ) <l > 7130 7139 | 7.3
38 [E21H E21) 1oa1 < [l > <l »laos o015 soss | 218
37 |e21k_E21L 2 3830 [<[u] > *loms 060 oses | a0
50 [E22¢ |E22D 0 <l » o601 oeot | 0302
36 |[E22A E22B E22E E22F | 1 50 <[l LK™ | M| osass a7 105 | 2308
28 [E226 2 37,36 <[l > Y| oret 126 30279 | 40106
32 |E23A (€238 E23C E23D | O <[l > 2901 2901 | 2001
31 [e2se o < > 0666 0666 | 0666
D category - starter 20 [E23F PREYETINN KART| DR | osss  oss  aess | as
. . 30 [E23G |E23H E23) 129 < [fag] 3 2716 6371 | 6931
Conflg uration 27 |e23k 2 2830 < [l KT ' | o675 0ss 3685 | 30666
25 [E24n 0 <[l » 0510 L 05w | osiw0
26 |e248 125 < [l v <l | oss o4 osss | res
. 21 [e2ac |E24D 0 | » 3553 3ssa [ asse
Olifants catchment 22 [E248 |E24F E24G 0 | » 3762 a2 | a7
20 240 4 272621,2: ¢ |11 > Y| jo0 200 43795 | 63200
19 [E24) 120 <[l > Y| o2s2 16 aasor | esoms
16 [E24K 119 <[l > 1303 45900 | 67.805
12 [E40A |E40B 0 <[l » 3288 3288 | 1878
11 |ed0c 11 <[l K™ | Y| o5t 1m 20es | aus
17 [E40D 11 <[l K| Y oioss 13 270 | sem
15 |E24L 2 1607 |« » 102 200 areee | 623
14 |E2am 115 <o > M| a9 a7 arom | 7w
a7 |E10a 0 < Il » 783 783 | 7834
u |ew0e 14 | » <l *eae  om  17om | 20am
4 [etc 1@ <l » | 7268 021 2a00m | 28418
4 |e100 1@ ™| » [ 'l eses 028 30796 | 62013
38 [E10E E108 14 <[l » <l laess o7 4sot0 | o420
2 |E104 3 ™| > g7 4874 | 4874
2 [E106 €100 2w <l » [l 5200 216 easss | 132157
1 ek 1. < [l v <ol ‘loiom o7 esaas |imars
4 |E32a E32B E32C ) <l > 1040 100 | 1040 =
2 |E318 E31C E31D E3IE | O <l ’ 0314 03w | oae
1 |e3ie 0 <l ’ 0089 0089 [ ooes
2 3 |estF E3tH E32e 3 421 | v <l P oos0 020 173 | 276
water affairs 5 |e33a |e3zs 13 | » <l »[oas 005 210 | 23s
Depardment 8 [E33C E33D E33E 15 <« [ [0 V| 042% 010 2435 | 16m
A e ST AN, 9 |essr E3se 2 1433 [ 0 | » Plostn 130 11146124883
7 |essn 2 89 <[l K| " | oose  o0as 113665128079
Est [E33H 17 <y > iy L Y 113749 | 518.000
008 £




D category - starter configuration: Sandveld & F60
catchment

FE0A 0 <l D 0.023 0023 | 0023 0.000)
58 |F60D F60C FG0B 0 <l b 0093 020 0.093

F60E 0 T ’ 0.006 0.006_| 0.006 0.000
51 |G30A 0 <l 4 1.244 1204 | 1244 0.000)
55 |G30B 0 <l ’ 2.028 2028 | 2028 0.000)
54 |G30C 0 <l ’ 2429 2429 | 2429 0.000)
53 |G30D 2 5455 O Pl M 1829 055 5736 | 6.330
52 |G30E 1 53 <l o M o 074 5870 | 7222
56 |G30F 0 Tl 4 1.649 1649 | 1649 0.000)
57 |G30G 0 <l 2 0.659 0.659 | 0659 0.000)

G30H 0 <l ' 0.875 og7s | osrs 0.000
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uaternan Diectly inkea | 0 Ctegory (Node) —incremFiow Category [ ncrem * Chammel cumul | EwR
Single  Muliple nodes D C BAB D C BAB It evap  flow |atnode
£21A 0 g " 7848 7848 | 7848 0,000}
€218 0 <[ 0138 L0138 [ 013 000
46 |E21C 2 49,48 <l < 'l ois 018 7050 | 5285 2.665]
45 [E21D 0 J i 9996 999 | 999 0.000)
43 |E21E 2 4645 <l < *| o1 o040 17727 | 11890 5837
39 [E21F 143 ™ < "l oz om  wom |50z 2269
a1 [e216 o < [ 7139 7139 | 7139 0,000}
38 |E21H E21) 14 Q™ a i | 6978 015 23968 | 21846 2129
37 |E21k E21L 2 3839 < Al ‘] 0325 o060 40074 | 30314  10.60)
50 [E22¢ E220 [ g il 095 osas | 0475 ool
36 |[E22A E228 E22E E22F | 1 50 <[l g W V| o7ar am ese | 2308 a2sy
28 |E226 2 37,36 <l <l Y| o7t 126 47007 [ 40196 601
. 32 [E23A €238 E23C E230 | 0 g m 46% 469 | 4605 o001f
Scenario 1: g 0 B o oses [ o ocon
. 29 |E23F 2 3231 < J (Il *| osme 056 5678 | 4215 1.463f
Eco|og|ca| 30 [e236 ez e 12 <l ams osse | son 1
. . 27 [E23K 2 2830 A " J L P ovose  0ss 55710 | 30666 16,044
Susta|nab|||ty 25 |E2n o < 0510 o5 [ os0 oo
26 |E248 125 <l J L Y| 1466 049 1486 | 1445 0.04]
Basellne 21 [e24c E24D [ d L 5575 5575 | 5576 -0.001]
22 [E248 E24F E24G [ g m 5902 so02 | 5902 0.000]
f- H 20 |24 4 27,2621, < | < i ‘| 1e13 200 68286 | 63200 504
con |gurat|on 19 [E24) 120 <l <l Y| 2322 161 6899 | 66085 2013
16 |E24K 119 < 1303 70391 | 67.805  256)
12 [E40A E40B 0 J . 7.714 7.714 | 4405 3.309)
. 1 [E40C 112 A " J & Y| 1ese 138 793 | 435 32.649]
Olifants catchment 17 |eaon L <[ < [ | ame 1w s | s oe
15 |E24L 21617 < 1052 201 77.798 | 62376 15422
14 [E24M 115 < < i M| ueer a7 7resy | 7r7es  oaas
47 [E10 0 g i 17931 17931 | 17931 0.000)
44_|E108 147 A" bl " Y| o213 o1 30004 [ 20175 18:829)
42 [et0c 1w < I bl " | 16585 021 55380 | 28418  26.962)
40 [E100 1 @2 < d i ' | 186 028 7096 | 62013 8oey
33 [E0E  E10F 1w ™ d W | as24 o7 100050] 0s206 14754
24 [E10H o <[ 4874 ag7a | ag74  0.000)
23 [E06  E100 2 ;2 ™ d i Pl s 216 13s090|132157 293
13 [E10K 12 < <« M| vom o073 amsser|ssszis 17
4 [e32a E32B E32C [ g m 16 163 | 163 oooof ]
2 [E31B [E31C E31D E31E | O d " 0495 0495 | 0494 0.001
i i b 1 |E316 0 <l 0.089 0089 | 0089 0.000)
i 3 |E3IF E31H E32E 3 421 <N d i} r| om 020 2790 | 278 0.004}
water affairs s Jessn s L < <[ [0 oo aus | 2a  osg
| o———————————— <l <l 5
O == P T — T O o P
W -ESPURLICOF SOUVIARRS 7 |essn 2 89 [ K™ ' ooss 03t 215827128079 778
Est [E33H 17 < < Wl ' | o08s 215911 | 518.000
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Scenario 1: Ecological Sustainability Baseline configuration:
Sandveld & F60 catchment

F60A 0 < 2 | 0023 0023 | 0023 0.000
58 [F60D F60C F60B 0 d L} > 0.215 0.20 0015 | 0216

F60E 0 <l 4 0.006 0006 | 0006 0.000
51 |G30A 0 < D 1.244 1244 | 1244 0.000)
55 |G30B 0 < il > 3.113 3113 | 3113 0.000)
54 |G30C 0 g i > 3720 3720 | 3720 0.000)
53 |G30D 2 54,55 < RN " Y| 1829 0.55 8112 | 6330 1.782]
52 |G30E 1 53 I g Y| os74 0.74 8.246 | 7.222 1.024]
56 |G30F 0 ol " % 1.649 1649 | 1649 0.000)
57 |G30G 0 < L 0.659 0.659 | 0.659 0.000)

G30H 0 < » 0.875 0.875 | 0.875 0.000
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Node[Quaternan Directly finkea | EC0! Cate90rY (Node) —ncremFiow Category [ ncrem * Channel  Cumul | EWR o
single_ Muliple nodes D c BAB D c BAB input p__ flow |atnode
48 [E21A o < D 509 5006 | 5006
49 [E218 o < D 0138 L 0138 | 0138
46 [E21C 2 49,48 g Dla *| o3 o018 5302 | B8
45 [E210 o K™ > 6.490 6490 | 6490
43 [E21E 2 46,45 g I Dla s *| o284 o040 11766 | 27.314
39 [E21F 1 43 g ) i " | o408 071 11462 | 38635
41 [E216 [ < D 7.139 7130 | 7130
38 |E21H E20) 1 a1 a > [ i V| 23 015 32232 | s6.606
37 |E21K E21L 2 3839 g Lid I *| oes7 060 44031 | 69.645
50 |E22C |E22D o | D 1413 1413 | 0711
36 |E22A E22B E22E E22F [ 1 50 g Dl a Wt ems 1w e7ss | sazr
. 28 [E226 2 3736 d i Dl< | 222 126 s37m 121620
Scenario 2: Y I Y I < i » as oean [ acw
. 31 [E23E [ g D 1562 1562 | 1562
Present Ecological State || s |er 2 oma | X il | a0 om  eu | oss
. . 30 |E23G |E23H E23) 129 g L D 6.376. 17317 | 16272
Configuration 27 [eac 2 230 | » WY | 100 oms  roass | s2ms
25 |E24A o 9 L D 1107 , 1197 f 1107
26 |E24B 125 d Lld i} M| 2198 049 2900 | 3.3%0
- 21 [E24C 24D o g I ’ 5575 5575 | 5576
Olifants catchment 2 | eur i | o . >
20 [E24H 4 27,621,2: ¢ u Dld U v| 29039 200 90435 [19193
19 [E24) 120 < < W] ese2 161 95387 | 200.501
16 |E24K 119 a u 3957 | 99.344 | 266,426
12 |E40A E40B o g D 5.159 5150 | 2046
11 |Ea0c 112 < [ 0l o i Y| 240 138 6259 | amas
17_[E40D 111 9 Lig ”‘ Y| 2546 133 7475 | 12741
15 |E24L 2 1617 a D 2460 201 107.269 | 144.163
14 |E24M 115 g Lid P 1861 177 107.360236.079
a7 |E108 o d D 12064 12,064 | 12.061
44 |E108 1 a1 g i Dja Y| w200  om 2154 | ar2m
42 |et0c 1 a g Dl< *| 1658 021 42530 | 6772
40 |E100 1 a2 d m Dla i | w068 028 52903 | 715%
33 [E10E  E10F 14 g Dla »| %8 077 78072 108881
24 [E10H ) K™ D 4874 ag7a | asm
23 |E106  E100 2 332 < I QRN ™ »| 15200 216 o505 132157
13 [E10k 12 < > »| 103 078 06206 [13az18
- 4 |E32a E328 E32C [ g D 2404 2404 | 2484
2 [E318 E31C E31D E31E | O a 2 0739 0739 | 0739 =

1 |esic [ g i > 0.209 0209 | 0.200
ik 3 [E31F E31H E32E 3 421 d i D¢ »| 1158 o2 445 | 6558
z 5 [E33A E338 13 < Dla u P[0z 005 asse | 55
water affairs 8 |E33c E33D E33E 15 < g pld I Pl o6 010 5107 | 1601

r-m Depardment 9 |E33F E33G 2 14,13 < [ LK T *| osu 130 202967 | 124.883  78.084)

@ Wiater Affairs 7 |e3sn 2 89 < [ Dl < u *| 0197 034 207.951| 128079 _ 79.872]
Wage' FERURLIC OF SOUTHAPRICA Est |E33H 17 < QKA * | oom 208,035 | 518.000




Present Ecological State Configuration:
Sandveld & F60 catchment

F60A 0 J ) » 0.053 0053 | 0.053 0.000)
58 |F60D F60C F60B 0 { ] 4 (o5 om  oos | 0z

F60E 0 { il ' 0.014 0014 | 0014 0.000
51 [G30A 0 { L] 4 1922 1922 | 1922 0.000
55 [G308 0 g I ’ 3113 313 [ 3113 0000
54 [G30C 0 { ] ’ 3720 3720 | 3720 0.000
53 [G30D 2 5455 ¢ Ll < L M| 2815 055 9098 | 9.706
52 |G30E 153 g il P i Mlowr o074 9705 | 10077
56 |G30F 0 ¢ ] 4 2553 2553 | 2553 0.000
57 |G30G 0 { Ll 4 1021 1021 | 1021 0.000

G30H 0 { il ' 1349 1349 | 1349 0.000
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Ecological Reserve
Configuration

Olifants catchment
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Node|Quaternary Diectly inkeg | <01 CAlegory (Node)  incremFiow Category [ rem  Channel Cumul | EWR
Single_Muliple nodes D Cc BAB D c BAB input__evap  flow Jatnode

48 |E21A 0 L D 509 5006 | 500 0.000f

49 [e218 0 g T D o7 L0217 | 027 o000l

46 |E21C 2 4948 d L la 9 L} 0226 018 5359 | 8168

45 |E21D 0 ™ > 6.4%0 649 | 6490 0000

43 [E21E 2 4645 d u > 0181 040 1163 | 18359

39 |E21F 143 d L > 0264 071 11184 | 20821

41 |E216 ) J u D 10.994 10.994 | 10994

38 [E21H E200 14 g T Dlg I 085 015 4167 | 30502

37 |E21k_E21L 2 3839 g I > 0325 o0 spses | 46812

50 [E22¢ E220 0 J I > 095 o945 | 0475

36 |[E22A |E228 E22E E22F | 1 50 q I Ll L 7417 171 6592 | 5427

28 [E226 2 37,36 d " LA " 071 126 5871 | 121620

32 |E23A |E238 E23C E23D | 0 J u D 46% 4696 | 4695

31 |E238 0 d - D 1045 1045 | 1085

29 |E23F 2 3231 Jd L KN 0558 056 5739 | 6616

30 [E236 E23H E23) 129 J I > 4265 10,004 | 10880

27 [E23K 2 2830 < > 0675 084 68550 | 39666

25 [E24n 0 < ™ D 1197 1197 | 1107

26 [E248 125 g m Dlg m 210 049 2000 | 3300

21 [e24c E249D 0 g T D 5575 5575 | 557

22 |E26 E2F E24G 0 < I > 5902 5902 | 5902

20 [e2an 4 27,2621, ¢ I > 100 200 81967 |191933

19 [e24) 120 d U] > 2322 161 82679 | 200501

16 [E24K 119 < L D 328 85915 | 205,375

12 [F40a |E408 0 g T D 5150 5150 | 206

11 [ea0c 112 < m DI L 2480 13 625 | 10105

17 [ea0D 1 < T Bla I 251 13 7475 | 12741

15 [E24L 2 1617 g I > 1646 201 902 | 96754

14 [E2am 115 < I > 1149 171 o405 | 236079

a7 [E10n o < D 763 7834 | 7834

44 [E108 14 g i Dlg ) 21183 o 28007 | 4720

a2 [ew0c 1@ g m DI i 10 021 3083 | 66772

40 |E10D 14 J ! > NI 6985 028 46542 | 7153

33 [EW0E  E10F 140 Al LA 16884 077 6265 | 9429

24 [E10H o < > 4874 487 | agme

23 |E06 E10) 2 < QK™ 15209 216 sos7e | 132157

13 |E10K 12 < > i 11 073 eose [134213

4 [e32a E3 E3C 0 < I > 163 163 | 163 H

2 [E318 E31C E31D E31E | O d i D 0739 0739 | 0739 =

1 [esi6 0 J D > 0140 0140 | 0190

3 [E31F E31H E32E 3 421 < T QK™ 040 020 2803 | 738

5 |e3sa E3ss 13 < T > 0426 005 3 | 3702

8 |e3sc E3p E3kE 15 < I > i 042 010 3505 | 2656

9 [e33F e336 2 1413 ™ > N 0611 130 1725% | 124883

7 |E33H 2 89 < LN 0084 034 175845 | 128079

Est [E33n 17 < I > [ 0084 175929 | 597.000
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Scenario 2: Ecological Reserve Configuration:
Sandveld catchments

55 (6308 0 < (] ) 311
54 |60 0 < (o ) 370
53 |G30D 2sss ¢ oo [l v oos
52 |60 {55 ¢ wf e U e om
56 |G30F 0 < ) 2553
57 6306 0 « ' 10

3113
3720
10.468
10730
2.553
1021

3113
3720
14483
16.479
2553
1021

0.000]
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Quaternary Diectly fnkea | £°°1 Categony (Node) — incremFlow Category | crem * Channel cumul | Ewr o
single_Muliple nodes D c BaAB D c BAB input_ evap  flow |atnode
£21A o v 7008 7618 | 788 0000)
e218 o ‘ v 01 013 [ 013 0000)
e21c 2 av48 @ D 4 »[oas 018 sze | s2s  200)
€210 0 @ » 2.9% 9996 [ 0996 000)
E216 2 4645 @ D|< | oses  oa0 13 | mss0  easi)
E21F 143 @ Dl< »| ome  om  ma | 15012 3
a1 |e216 0 < v 7130 7139 [ 713 0000)
38 [E21H E21) 14 « Dl< » | soss 015 w7aea | 20846 15070)
37 |e21k E21L 2 38,3 ‘ bl< ] 003 os0  sesu | sosu  26a)
50 [E22c E220 o ‘ D 09s5 095 [ 0ars 0]
36 224 E22B E228 E22F [ 1 50 ‘ B« v| rar am esee | 238 azed)
28 |E226 2 3736 ‘ Bl »| 2212 126 64105 | 40196 2300)
32 [E23A E238 E23C E23D | O ‘ > 46% 4696 | a5 oooi]
31 |e23e ) ‘ > 0666 066 | 0665 0000)
29 |e23F 2 3231 ‘ Dj< »| 1e0  oss  earz | azs  2a07)
. 30 [E236 E23H E23) 129 ‘ > 2716 9126 | 6931 2197
SCenal’IO 4 27 |E23K 2 2830 d Bla Y| re47 084 74340 | 39666  34.674)
i 25 [E24A ) ‘ > 0510 L os0 [ 050 oo
Conservatlon 26 |E24B 125 d 44 Y| 2694 0.49 274 | 1445 1.269)
21 [e24c [E24D 0 ‘ > 5575 ss75 [ 5576 0001
Targets & ESB 22 |e24e |E24F E24G ) « » 5902 5902 [ 5902 0.000)
20 |e2an 4 27,2621,0: ¢ pl< | 2039 200 soar0 | ea2a0  26230)
Conflgurat|on 19 €243 120 d DI < *| 232 161 012 | esoms  2.007]
16 [E24 119 ‘ > 1303 L ouss | 67805 23770)
12 [E40A E408 0 ‘ > 7714 7714 | 405 3309)
11 [e40c 112 ‘ bj< »| o s ome | ams  soo)
Olifants catchment 17 [eaon L n 2 » |3 s o | swo s
15 |e2aL 2 1617 ‘ > 1052 201 101797 | €237 30421
14 |e2am 115 ‘ Dl< v] awr 17 osaes| 7mra  2sao0f
a7 [E108 0 d D 17.931 17931 | 17931 0000)
u [ews 1@ ‘ bl < | e om aws | 20a7  2asm
4 [ 1w ‘ bJ< »| w2l 0z ez | mats 3500
4 [e100 1 e ‘ Dj< | 0415 028 seowr | c2013 2003
3 [ewe ew0r 14 ‘ D« | 4160 077 123w | eszes  svoa)
2 [eton 0 ‘ > 4874 aera [ asra 0000)
2 [ewe e 2 ma @ D« b | a2ss2 216 7oeos | 132157 ssad)
1 lesok 1z « pl< | 2o o7s  wrareo|imans
4 [esza Eaze e3s2c o ‘ D 1634 1634 | 1634
- 2 [este Esic Esp 31 | 0 @ > 0435 0495 [ o040
1 |este o « » 0.089 0080 | 0080
3 |E3stF E3tH E32E 3 421 ‘ Bl < »| 1as 020 34w | 2786
i o b s |e3sa [E3zs 13 @ BJ< »[os20 005 a706 | 23
. s |essc e3sp e3se i s « bl< »] 12 010 aes | 16
water affairs o [easr ez > e | X Tare 130 oresse| 12eass
;ﬁ'l Dot 7 Jesam 2 89 ‘ Dl< | oms  om  zmiics|imor
AR water Aflairs Est [E33m 17 « Dl < v ] oo 281169 | s07.000
Was?  REPUBLIC OF SOUTHAFRICA

Scenario 4: Conservation Targets & ESB Configuration:
Sandveld & F60 catchment

F60A 0 J i D | 0035 0035 | 0.035 0.000)
58 [F60D F60C |F60B J i) % 0.215 0.20 0.015 | 0.216
F60E 0 < ’ 0.006 0.006 | 0.006 0.000
51 |G30A 0 < Ul » 1.922 1922 | 1.922 0.000
b
55 (G308 0 < e 5.654 5.654 | 5.654 0.000
b
54 |G30C 0 J N * 6.081 6.081 | 6.081 0.000
53 |G30D 2 54,55 J ! < !l 5.112 055  16.207 | 9.706 6.591
52 [G30E 1 53 J 1] RN 0.874 074 16431 | 11077 5.354
56 [G30F 0 < % 1.649 1649 | 1.649 0.000
57 [G30G 0 < Y 0.659 0.659 | 0.659 0.000
G30H 0 4l » 0.875 0.875 | 0.875 0.000)

water affairs
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Scenario 5:
Conservation
Targets & PES
Configuration

Olifants
catchment

f

water affairs
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[Node| Quaternary Directy inked | E°01 Cate90ry (Node)  PES  IncremFlow Category | ncem  Channel  Cumil | EWR o
single _ Multiple nodes D c BAB D _c BAB input __evap _ flow |atnode
E21A 0 < » EF 500 509 | 509
€218 0 < () 0138 L0138 [ 0138
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Scenario 5: Conservation Targets & PES Configuration:
Sandveld & F60 catchment
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Ecologically Feasible Configuration:
Sandveld & F60 catchment
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