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The Reserve Determination Process

1. Initiate Reserve Study Project Scope }—){ Resource Components }—)[ Level of Reserve J

2. Define Resource Units Resource information & data gathering J—)l Select EWR sites J

3. Define Recommended  Ecological categorisation, Reference ( Set obiective f h EC i
Ecological Category conditions, PES & EIS=REC=EC )—" SLoPIoctye thEase )

4. Quantify EWR for Risk Scenarios of ‘ [ Catchment ( Integrated output from

Scenarios biota System Analysis Resource Components
5. Ecological Consequence S ( -
of Operational Scenarios (—( Define Operational Scenarios }(—)i (;‘;(:I:’;ﬁ?):grlzze;?\z't‘rtasin?s ’

for REC

RDM/WE/00/CON/ORDM/0117

6. DWS Management Class ' Information on socio-economic 1
Decision Making Process consequences

7. Reserve Configuration (—( Define ecological specifications }—)( Resource monitoring programme J

8. Implementation
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VERLORENVLEI IFR 1: KRUISMANS RIVER AT DUIKERFONTEIN (Category C)
ASSURANCE OF MAINTENANCE LOW FLOWS: 50 % (summer) and 50 % (winter)
MAR (VIRGIN): 18.869 (10 m®) MAR (PRESENT): ~ 12 (108 m3)

PESC C ”!
EISC 5 [ N o — e WEe
TEC c Verlorenvlei \n\u '.':‘/"?m" X
MAR (Virgin) =6.817 MCM a'! A ¥ a8

Total IFR (% MAR)*  =1.957 MCM.a"! (28.71%)

MAINTENANCE LOW FLOWS HIGH FLOWS DROUGHT LOW FLOWS
T T g
MONTH DEPTH | FLOW |VFOLUME F";l'z-l::'_ DURATTON DEPTH | FLOW | FOLUME
s () sl | (10°m’) (m) Daily (days) A0md) | (m) | (m’s?)| (10°m))
average

oCT 0172 0.460 0.527 3 0.082 0.073 0.193
N 0.093 0.241 0.040 0.102
DEC 0019 0.030 0.008 0.021
AN 0.002 0.0035 0.001 0.002
FEE 0.001 0.002 0.000 0.001
AR 0.001 0.002 0.000 0.00
APE 0.006 0.014 0.002 0.006
AT 0.023 0.061 0863 3 0.133 0.010 0.026
U™ 0078 0.202 1.956 4 0353 0033 0.086
UL 0.092 0.247 1.080 4 019 0.039 0.103
AUG 0.168 0431 3.511 5 0719 0.071 0.191
! SEP 0175 0.433 1.080 4 0.196 0.074 0.192
. [TOTAL 2.189 1.633 0.930
%% OF MAR (VIRGIN) 11.60 8.01 4.93
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VERLORENVLEI IFR 2: VERLORENVLEI RIVER AT REDELINGHUYS (Category B)

ASSURANCE OF MAINTENANCE LOW FLOWS: 50 % (summer) and 50 % (winter)
MAR (VIRGIN): 40.897 (106 m?) MAR (PRESENT): ~ (106 m3)

PESC

MAR)

EISC

TEC

MAR (Virgin)
Total IFR

(%

C
B
B

18.869 MCM o

3.872 MCM.a! (20.52%)

%

m River

Pagikbitindels)

MAINTENANCE LOW FLOWS HIGH FLOWS DROUGHT LOW FLOWS
MONTH DEPTH | FLOW |VFOLUME | DEPTH| FLOW |DURATION|VOLUME ||DEPTH | FLOW | FOLUME
m’ 57

s {m) (mist) | (10°m) {m) Daily (days) (10 m) (m) | fm’sT)| (10°m7)

average

ocT 0281 0.734 1.831 4 0332 0.039 0.104
NOW 0.147 0321 0.020 0.032
DEC 0.026 0.070 0.004 0.010
JAN 0.001 0.003 0.000 0.000
FEE 0.000 0.000 0.000 0.000
MAR 0.001 0.002 0.000 0.000
APR 0012 0.032 0.002 0.004
MAY 0.057 0.152 4.000 3 0.819 0008 0.021
JUN 0.190 0.493 9.000 & 2061 0.026 0.068
JUL 0228 0.a10 43872 5 0998 0.031 0.084
AUG 0424 1.136 14.000 7 3.532 0.058 0.1%6
SEP 0.348 0.903 43872 3 (0.998 0048 0.124
TOTAL 4 337 8.730 0.623
% OF MAER (VIRGIN) 11.09 21.37 1.52
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LANGVLEI IFR 1: LANGVLEI RIVER AT WADRIF (Category C)

ASSURANCE OF MAINTENANCE LOW FLOWS: 50 % (summer) and 50 % (winter)
MAR (VIRGIN): 1.740 (106 m3) MAR (PRESENT): ~ (105 m?)

S BRANDY

PESC F
EISC C
TEC C
MAR (Virgin) =6.817 MCM a!

Total IFR (% MAR)*  =1.957 MCM.a"' (28.71%)

MAINTENANCE LOW FLOWS HIGH FLOWS DROUGHT LOW FLOWS
- - -
vioNTg| PEPTH | FLOW |VOLUME F;(::" DURATION DEPTH | FLOW | VOLUME
s m) | s | @md) | ) | Dailly | (dayy | amd) | m |mish| @05md)
average
OCT 0.001 0.002 0.034 2 0.004 0.000 | 0.000
NOV 0.001 0.002 0.000 | 0.000
DEC 0.000 0.001 0.000 | 0.000
JAN 0.000 0.000 0.000 | 0.000
FEB 0.000 0.000 0.000 | 0.000
MAR 0.000 0.000 0.000 | 0.000
APR 0.000 0.001 0.000 | 0.000
MAY 0.002 0.005 1.000 3 0.156 0.000 | 0.000
TUN 0.012 0.030 £.000 3 0.726 0.000 | 0.000
TUL 0.007 0.020 2.500 3 0389 0.000 | 0.000
AUG 0.007 0.018 0.450 2 0.054 0.000 | 0.000
- SEP 0.004 0.009 0.900 2 0.100 0.000 | 0.000
W [ TOTAL 0.080 1437 0.000
% OF MAR (VIRGIN) 5.00 21.00 0.00

T



JAKKALS IFR 1: JAKKALS RIVER AT KOOKFONTEIN (Category C)
ASSURANCE OF MAINTENANCE LOW FLOWS: 50 % (summer) and 50 % (winter)
MAR (VIRGIN): 1.740 (106 m3) MAR (PRESENT): ~ (105 m?)

PESC
EISC

TEC
MAR (Virgin) =1.740 MCM a!
Total IFR (% MAR)*  =0.352 MCM.a'! (20.22%)

MAINTENANCE LOW FLOWS HIGH FLOWS

oo [oom [ [ |
[ DEC [ [ oo | oooi | |
TN [ oo | aow |
Fe || oo | oow |
AR [ [ o000 | oow ||
AR || oo | ooot |
TVAY [ [ oow | ooms | 5193
AUG || oo | oofs | ST
“ser || oo | oo | i
TOTAL| || oom |

% OF MAR (VIRGIN)
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PESC -

EISC Moderate
TEC C

MAR (Virgin) -

Total IFR (% MAR)* -

TABLE G3: JAKKALSVLET: PRELIMINARY RESERVE WATER SPECIFICATION

Qutlet

PESC =
EISC High
TEC B
MAR (Virgin) -

Total IFR (% MAR)* -

Component Requirement/Motivation

Frequency and duration of opening | alternatively;
A szingle extended period from winter through into spring.

Component

Reguirement

" “Semi-clozed”, Le. continvous outflow with minimal seawater
Mouth open conditions =

Period of inundation

July to November/December

intrusion.
Water level (Mouth open) 220 m MSL
Water level ( 1.95 m MSL
Water level (Breaching) Unknown but less than 2.3 m MSL

Depth 1 m average depth

Velume at average depth 0,155 MCM

Surface area at average depth 25ha

Downward seepage losses Negligible (estimated <0001 m d)
Evaporation loss 12mal

Contribution from groundwater Undetermined

PWE Volume requirement 0.3 MCM

Interannual frequency for meeting
PWER

1 in 2 years (provisional)
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2003 Sandveld Groundwater
Reserve

SANDVELD GROUNDWATER RESERVE SUMMARY
_ Basic | oo ow Maint. Low
Recharge Human . \Reserve as %| Flow IFR Can GW
Mni'sa Need required by of recharge Munt/a supply IFR
Mnt'ia IFR [Seurce]
168514 0.0065 3.3488 189 2.189 Yes 12 8520
[Verlorenvle:
TFR. site 1]
92102 . 1.583
[RESDSS]
131236 ; 1.131
[RESDSS]
4 5577 ; 0.160
[RESDSS]
142272 5 . 0.520
[Langvlei IFR
Site 1
(Wadnf)]
11.2947 ; 0.089%
[Yakkals River
IFR Site 1]

Recharge percentages calculated by J. Nel (2003) G30B = 2 3%; G30C = 3.7%; G30D = 0.7%; G30E = 0.4%; G30F =1.2%; G30G =09




Component

PESC

EISC
N PA TEC

MAR (Virgin)

Total IFR (% MAR)*

Period of nundation

Perennial wetness to surface. Standing pools of water within the
stands of palmiet.

Depth

Not relevant. Wetland is essentially on a dezcending bend in the
river and should evidence groundwater discharge.

Downward seepage losses

Moderate to high

Grouvndwater discharge

High, quantity undetermined.

Evaporation loss

Exacerbated by evapotranspiration

Contribution from groundwater

Significant

PWER Volume requirement

Surface component will be met by IFR. However, a significant
proportion of the EFR. will be required from groundwater. This
iz to be addressed following integration with groundwater
compenent. Volume of the groundwater component has{ crucial
and important implications for the Wadgif Pan.

Figure 4: Pan filled with 50 000 m? (contribution from typical annual
direct rainfall) — assuming annual rainfall to occur in a single event.

Component

Reguirement

Interannual frequency for meeting
PWR

Annually.

Period of inundation

July to December, with water entering the systemn from April
(standing water present for between six and eight months of the
annual cycle).

Depth

Wet season maximum 1.5 m AMSL (1.0 m above lowest point
of pan). This depth to be achieved during July to August.

Wet season minimum. 0.8 m AMSL (provisional).

Dry season maximum. 035 m AMSL (0.153 m above lowest
point of pan during 1° week of December).

Downward seepage losses

Negligible (estimated <0.001 m d1)

Evaporation loss

12-16mal

Contribution from groundwater

Undetermined

PWE. Volume requirement

3 MCM (wet year), 1.3-2.5 MCM dry year.

Interannual frequency for meeting
PWR

2/3 years (provisional)




REC---Incremental= REC---Cumulativez

Classification and RQOs
F60 and G30 catchments

VERLOREVLEI RIVER IN G30D

Mean flow in driest month (March): 0.019 m™/s
Even in extreme drought flow should not drop below: 0.001 m¥s.

The water should be oligotrophic and should comply with the Target Water Quality Ranges for aguatic
ecosystem (DWAF 1996a).
Indigenous species should dominate and Pseudobarbus burgi (Verlorenvlei), Galaxias zebrafus and
Sandelia capensis should be present.

Total EWR Low

Usage Flow
hm/a

Mean flow in driest month (March): 0.29 m

Even in extreme drought flow should not drop below: 0.04 m/s.

- Total EWR Low Groundwater
Cuatermary | Uzage Flow Resarnve
{hm3/a hm3ia) hm3/a

concentrations in the
concentrations in the

Requirement / motivation pended solid concentrations in river inflow
Freguency and duration of in any single year (autumn, early winter and spring), or altematively; and = uld not increase by more than 10% of present conc's
opening single extended period from winter through info spring. to be determined)

‘Semi Average DIN concentrations in rfiver inflow < 300 ug/

i 2 ; Average DIP concentrations in river inflow = 50 ugll

Toxins '

Toxic substance concentrations (e.g. frace metals) in river
Water level (Breaching) : - inflow and the water column of Verlorenviei < i

Water quality guidelines for coastal marine waters (DWAF
1




EWR sites

EWR Formal site names Resource Unit

AL R AYVE LI @YY Brak River RU; Lower Brak River VB Wetland RU

VLA VE WS 4 3 VIS NW Fynbos depression Wetland RU

2 < ) B 0 el {ele] Sout/Groot-Goerap River RU
KOMKA

EWR4 W-Fé60C pI3dH Knersvlakte depression Wetland RU
ADOON

EWRS5 W-F60E DEPR ELSIE Sandveld depression Wetland RU

S L ) Bex D] Y.\ [p] Sandlaagte River RU
HOLLE

EWR7 RW-G30G VN {4 Jakkals River RU; Lower Jakkals River VB Wetland RU
[ (e]e] ¢;

71 B ek {0 BV (€] | angvlei River RU; Lower Langvlei VB Wetland RU
BRAND

EWR? W-G30F .01 Wadrift VB Wetland RU

WAGEN
SR A ex DI S} Upper Verlorenvlei River RU; Upper Verlorenvlei River
EENHE VB Wetland RU

AL N A ekl Il ¢ {0]| Kromm Antonies River RU; Krom-Antonies River FP
GOERG Wetland RU

VL APA B X ARV Lower Verlorenvlei River RU; Lower Verlorenvlei River
FP Wetland RU

EWR13 W-G30A IS West Strandveld duneslack Wetland RU
FA277

S0 Bex ). W {031, | Rocherpan Wetland RU
FA272

3709 CO LB ex 10\l -\ d { Papkuils River RU; Lower Papkuils FP Wetland RU
:{eJe] (i

AR B XN 7N Q318 Upper Papkuils seep Wetland RU
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Integration

» Delineating boundaries for each
discipline
Understanding inter-relationships
between disciplines

Understanding ground and
surface water interaction

Conceptual modelling of
ground and surface interaction
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Total flow Total contribution

4% 12%

Area weighted flow

4%

8%

Kruismans @ Hol
. Bergvallei . Other sources 27 %
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Flow components
Primary aquifer
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. Surface runoff
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10% 4% 8% 4%

Figure 10. The Verlorenvlei reserve flow contributions (total flow and area-weighted flow) of Kruismans, Bergvallei, Krom Antonies and
Hol as well as flow component separation into surface runoff (RD1), interflow (RD2), primary aquifer flow (RG1) and secondary aquifer

flow (RG2).






