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4 No. 41310 GOVERNMENT GAZETTE, 8 DECEMBER 2017

GovERNMENT NOTICES ® GOEWERMENTSKENNISGEWINGS

DEPARTMENT OF WATER AND SANITATION
NO. 1388 08 DECEMBER 2017

NATIONAL WATER ACT, 1998
(ACT NO.36 OF 1998)

PROPOSED CLASSES OF WATER RESOURCE AND RESOURCE QUALITY OBJECTIVES
FOR MOKOLO, MATLABAS, CROCODILE (WEST) AND MARICO CATCHMENTS

I, Sifiso Mkhize, in my capacity as Director-General (Acting) of Water and Sanitation, and duly
authorised in terms of section 13(4) and 63(1)(a) of the National Water Act, 1998 (Act No. 36 of
1998) hereby publish, for public comment, the proposed classes of water resources and the
proposed resource quality objectives for the Mokolo, Matlabas, Crocodile (West) and Marico
catchments, in the Schedule, to be determined under S13(1) of the Act.

Any person who wishes to submit written comments with regard to the proposed classes of water
resources and the proposed resource quality objectives should submit the comments within 60
days from the date of publication of this Notice to:

Director: Water Resource Classification
Attention: Ms Lebogang Matlala
Department of Water and Sanitation
Ndinaye Building 5046

178 Francis Baard Street

Private Bag x 313

Pretoria

0001

Facsimile: 012 336 6712

Email: matlalal@dws.gov.za

l/(_/v—”'/ C
MR SIFISO MKHIZE

DIRECTOR-GENERAL (ACTING) OF THE DEPARTMENT OF WATER AND SANITATION
DATE: a‘g/// 220/ F
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STAATSKOERANT, 8 DESEMBER 2017 No. 41310 5

SCHEDULE

DESCRIPTION OF THE WATER RESOURCE

The proposed water resource classes and resource quality objectives are determined for all or
part of every significant water resource as set out below:

Water Management Area: Limpopo North West
Drainage Region: A10, A21 to A24, A31, A32, A41 and A42 Tertiary Drainage Region
River(s): Mokolo, Matlabas, Crocodile (West) and Marico river systems

Water Management Area:  Vaal Water Management Area
Drainage Region: D41A Quaternary Drainage Region
River(s): Molopo River system

A. PROPOSED WATER RESOURCE CLASSES AS REQUIRED IN TERMS OF SECTION
13(4)(a)(i)(aa) OF THE NATIONAL WATER ACT, 1998

i. The proposed water resource classes for Mokolo, Matlabas, Crocodile (West) and
Marico catchments are listed in Table 1 according to the overall class per
integrated unit of analysis (IUA), indicated in Figure 1.

ii. IUAs are classified in terms of their extent of permissible utilisation and protection
as either Class I: indicating high environmental protection and minimal utilisation;
Class Il indicating moderate protection and moderate utilisation; and Class Il
indicating sustainable minimal protection and high utilisation.

iii. Table 1 provides the IUA, its water resource class and its respective catchment
configuration. The catchment configuration consists of a number of biophysical

nodes representing river reaches or resource units (RUs). The ecological category
to be maintained for each RU in the IUA is provided.

B. RESOURCE QUALITY OBJECTIVES OF WATER RESOURCES AS REQUIRED IN TERMS
OF SECTION 13(4)(a)(i)(bb) OF THE NATIONAL WATER ACT, 1998

i. Resource Quality Objectives (RQOs) are defined for each prioritised RU for every
IUA in terms of water quantity, habitat and biota, and water quality.

ii. Figure 2 represents the RU boundaries of the Crocodile (West), Marico, Mokolo and
Matlabas catchments.

iii. Table 2 to Table 21 provide the RQOs for RIVERS AND DAMS in priority RUs.

iv. Table 22 represents the RQOs for PRIORITY WETLAND CLUSTERS AND
SYSTEMS in selected Resource Units.

v. Table 23 to Table 33 represent Regional and RU specific RQOs for
GROUNDWATER in priority RUs.

vi. RQOs will apply from the date signed off as determined in terms of Section 13(1) of
the National Water Act, 1998, unless otherwise specified by the Minister.
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Table 1: Summary of Water Resource Classes per Integrated Unit of Analysis and Ecological Categories — Crocodile (West), Marico, Mokolo and Matlabas catchments

Proposed R Ecological EWR
esource as
IUA Rwate’ Node Name g:f:ﬁ:::;’t’ Unit River Name Category to be Mea(':nﬁ;;::is:)m“ % of natural
«i:slgz;ce maintained Mean annual runoff
CRE?I;:RR?g'd A21A 1.1 Rietvlei (source) C 4.788 27.83
HN1 A21A 1.1 Hennops River upstream Rietvlei Dam Cc 11.66 27.83
HN2 A21B 13 Sesmylspruit with its” tributaries to confluence with D ) )
- Hennops
HN3 A21C 17 Modderfonteinspruit to confluence with Jukskei D - -
HN4 A21C 17 Klein Jukskei at confluence with Jukskei D - -
CR%V(V:R ZI\:\(;RZ A21C 1.7 Jukskei River D 139.9 29.19
1 = - - -
Upper HNG A21D 18 Bloubankspruit ~ and . trlbutanles (outlet  of D ) )
Crocodile/ m quaternary/confluence with Crocodile)
Hennops/ HN8 A21H 19 Swartspruit to Hartbeespoort Dam D - -
Hartbeespoort EWR A21 H 19 Crocodile River from Jukskei confluence to inflow D 231.05 2407
CROC_EWR1 - Hartbeespoort Dam : ’
HN11 A23A 14 Upper Pienaars River, Edendalespruit and Moretlele D } }
- Rivers to Roodeplaat Dam
EWR site Pienaars from Roodeplaat Dam to outlet of quaternary
CROC_EWR4 A23B 1.6 catchment (outlet of IUA1) c 28.2 30.81
HN13 A23B 1.6 Boekenhoutspruit to confluence with Pienaars C - -
HN14 A23D 16 Skinnerspruit (source) to confluence with Apies D - -
HN15 A23D, E 16 Apies (source) to Bon Accord Dam, below the dam at D ) )
- outlet of IUA1
CROC Rabid A21F 21 | Magalies below Maloney’s Eye B 14.7 45.93
2 — .
Magalies I CRCE)‘(,:VE:SPM A21G 22 Magalies, Klein Magalies, Bloubank C/ID 21.9 21.18
HN18 A21G, F 2.2 Skeerpoort at outlet of IUA2 C/D - -
3 HN19 A21J 31 Rosespruit at confluence with Crocodile C/ID - -
Crocodilt.el th EWR site A21J 31 Crocodile from Hartbeespoort Dam to upstream cD 1433 25,02
Roodekopjes CROC_EWR3 - Roodekopjes Dam ' '
4 CROC A21K 49 Upper reaches of Sterkstroom (source) to inflow c
Hex/ " Rapid_EWR11 = Buffelspoort Dam 13.95 28.21
Waterkloof- Sterkstroom from Buffelskloof Dam to Roodekopjes
spruit/ Vaalkop HN22 A21K 4 Dam c ) )
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Proposed R Ecological EWR
esource as
IUA RWater Node Name (éutat:rnar)t( Unit River Name Category to be Mean I.-}Ir]nual Sunoff % of natural
esource achmen maintained itz e Mean annual runoff
Class
HN23 A22G 44 Uppgr Hex. (source) to Olifantsnek  Dam, c ) )
Rooikloofspruit
CRoC A22H 48 Waterkloofspruit to confluence with Hex B/C
Rapid_EWR14 - P 5.469 28.27
Hex from Olifantsnek Dam to Bospoort Dam,
HN25 A22H 46 Sandspruit D 12.11 15.96
EWR site i
CROC_EWR6 A22J 49 Hex from Bospoort Dam to inflow Vaalkop Dam D 26.9 14.96
CROC Upper reaches of Elands (source) to Swartruggens
Rapid_EWR10 A22A 51 Dam BIC 10.1 3048
HN29 A22A 52 Elands from Swartruggens Dam to Lindleyspoort Dam C 12.87 23.99
5 . .
Elands/ 1] HN30 A22B 54 Upper Koster (source) to Koster Dam C 254 22 77
Vaalkop - - -
HN31 A22C. A22D 56 giiavlgrs River, Koedoespruit, Dwarsspruit, lower Koster c ) )
CRoC A22E, A22F 57 Elands from Lindleyspoort Dam to Vaalkop Dam C
Rapid_EWR13 ’ - ysp P 18.77 21.90
MAR B . .
Rapid_EWR6 A31B 6_6 Polkadraaispruit to confluence with Marico B 9.87 49.27
6b EWR Site Groot Marico main stem upstream to Polkadraaispruit
Groot Marico I MAR_EWR2 A31B 6.5 confluence B 42.08 50.26
HN63 A31B 6.7 Grogt Marico from Polkadraaispruit confluence to B 56.92 50.61
Marico Bosveld Dam
HN64 A31D 6_1 Malmaniesloop to confluence with Klein Marico C/ID - -
6a HN35 A31D 6_1 Klein Marico and tributaries upstream of Zeerust C/ID - -
Klein Marico 1l
HN65 A31E 6_1 Klein Marico from Zeerust to Klein Maricopoort Dam C/D 16.25 14.26
EWR Site Klein Marico from Klein Maricopoort Dam to
MAR_EWR5 AS1E 6.3 Kromellemboog Dam c 16.25 11.70
EWR site Marico Eye, Kaaloog-se-Loop, Bokkraal-se-Loop,
7 MAR EWR1 A31A 71 Ribbokfontein-se-Loop, Rietspruit (southern eye), B 10.539 76.32
Kaaloog-se- | - Kuilsfontein, Syferfontein, Bronkhorstfontein
Loop Vanstraatenvlei and tributaries at confluence with
HN38 ASTA 71 Kaaloog-se-Loop, outlet of IUA7 B . .
8. r* - A31C 8 1 Dolomite water area B - -
Malmaniesloop
9 I HNG66 D41A 93 Mlolopo River main stem only from Modimola Dam to D ) )
Molopo Disaneng Dam
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Proposed R Ecological EWR
esource as
IUA RWater Node Name g:f:::::;{ Unit River Name Category to be Mej&ﬁﬂ::a':ls:)mﬁ % of natural
esource maintained Mean annual runoff
Class
HN67 D41A 92 Molopq headwaters to inflow Setumo (Modimola) dam D ) )
(dolomite water area)
HN39 D41A 96 Molopo at outlet of IUA9 D - -
10
Dinokana 1 HN68 A10A 10_1 Ngotwane from Dinokana to Ngotwane Dam D - -
Eye/Ngotwane
Dam
Groot1|1\llaaricol I EWR Site A31F, A31G, 11a 1 Marico Groot Marico from outflow Marico Bosveld cD
. MAR_EWR3 A32A - Dam to Molatedi Dam, all tributaries 65.083 23.62
Molatedi Dam
11b
Groot Marico/ i EWR Site A32D. E 11b 1 Marico from Molatedi Dam to confluence with c
seasonal MAR_EWR4 ’ - Limpopo, Rasweu, Maselaje rivers; outlet of [UA11b 153.25 7.96
tributaries
) A24D 12 1 Wilgespruit, Bofule, Kolobeng, Magoditshane, c
12 Motlhabe
Bierspruit 1] Bierspruit to confluence with Crocodile River,
HN42 A24E, F 122 Brakspruit, Phufane, Sefatlhane, Lesobeng, lower D R R
reach Bofule; outlet of IUA12.
HN43 A24G, A24H 132 Sand to confluence with Crocodile B ; ;
. wRsies | i jaine, | o | Coee S S o B R
Lower i CROC_EWR7 A24H — pstream Sand * » Sleep prult 463.4 13.9
Crocodile Klipspruit tributaries
EWR Site A24) 13 3 Lower Crocodile from Bierspruit confluence to D
CROC_EWRS - confluence with Limpopo, outlet of IUA13 565.16 7.48
CROC )
Rapid_EWR12 A23G 14_3 Plat River C/D 4.864 23.08
- A23F 14_1 Apies River, Tshwane tributary D
14 - - -
Tolwane/ ) A23C 14 2 P!enaars River from Boekenshout confluence to Apies c
Kulwane/ I River confluence
Moretele (Pienaars) River from Plat River confluence
Moretele/ A23J 14 4 : : C
Klipvoor - to Klipvoor Dam, Kutswane to Klipvoor Dam
EWR Site A23J 147 Moretele (Pienaars) to confluence with Crocodile, D
CROC_EWR5 A23J, A23L - outlet of lUA14 113.0 11.82
HN49 A23K 147 Tolwane to confluence with Moretele C/D R R
15 Il HN50 A42A 155 Sand (source) to confluence with Grootspruit C

OLSLy 'ON Ol
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Proposed R Ecological EWR as
esource
IUA RWater Node Name g:::z:::;}t' Unit River Name Category to be Mea(r:n»ibl«lr;::ar:‘:}:)noff % of natural
esource maintained Mean annual runoff
Class
Upper Mokolo HN51 A42B 155 Grootspruit (source) to confluence with Sand D 278 21.73
EWR Site )
MOK_EWR1a A42C 151 Mokolo to confluence with Dwars C/D 84.84 16.79
EWR Site .
MOK_EWR1b A42E 156 Mokolo to confluence with Sterkstroom B/C 135.03 13.6
HN54 A42D 152 Sterkstroom (source) to confluence with Mokolo, B 43.45 52.63
EWR Si
MOK_ESVI\;EZ A42F 15 4 Mokolo River in A42F to inflow Mokolo Dam, B/C 196.2 17
EWR Site Mokolo Dam to upper portion of A42G (10km
MOK_EWR3 h42G 154 downstream of dam) BIC 213.99 8.65
- Ad2H (eastem 16_1 | Tambotie River B
portion
- A42G 16_2 Poer-se-Loop B
16 A42J and
Lower Mokolo i remaining of A42H 164 Sandloop C
EWR Site A42G 16 5 1 Mokolo main stem - Mokolo from below EWRS3 to the c
MOK_EWR4 - Tambotie confluence 253.3 12.3
HN58 A42H, A42) 16.5 2 Mokolo main stem - from Tambotie confluence to c
Limpopo - -
HN59 A41A 17a.3 Headwaters Mothlabatsi (Matlabas-Zyn-Kloof, A
17a peatlands) 5.23 57.07
. MAT ) )
Mothlabatsi/ | Rapid_EWR3 A41B 17a_1 Mamba to confluence with Mothlabatsi B/C 9.54 35.49
Mamba VAT
Rapid_EWR2 A41B 17a_2 Matlabas/Motlhabatsi confluence (outlet of IUA) B/C 3280 33.03
MAT
17b . Rapid_EWR4 A41C 17b_1 Matlabas B 35.58 33.42
Matlabas HN62 A41C, D 1701 | Matlabas to confluence with Limpopo, outlet of IUA17b B - -
*Groundwater Zone
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Table 2: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units
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CROCODILE/HENNOPS/HARTEBEESPOORT

in the Integrated

Unit of Analysis 1: UPPER

IUA oS River Reson_;rce Szl Component | Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
Maintenance Drought
Low flows | Low flows
3 3
EWR maintenance low and Base Flows - " "
drought flows: specifically requ.|red a_lfter Oct 0.041 0.007
; . confluence of Rietvlei
Hennops River at A2H090 in and Hennops Rivers Nov 0.054 0.007
A21A s Dec 0.056 0.010
gI\EAQEC:c;:éGiﬂO m Maintenance flows and Jan 0.078 0.017
Quantity | Low flows gory drought flows Feb 0.100 0.015
. Mar 0.087 0.017
The maintenance low flows Y
nd drouaht flows must b M_omtorln_g of Hennops Apr 0.072 0.014
ana drougnt Tows must be | oy 0 \yith surveys of
- attained to support the biota at A2H090) May 0.065 0.013
”o‘ aquatic ecosystem and the Jun 0.064 0.017
(@] downstream users. Jul 0.059 0.016
& . .
@ Aug 0.054 0.013
:"ﬂ Sep 0.048 0.007
i -
'n_: Insttrea{n con(:ebntrgtlon Ofd Orthophosphate (POy’) < 0.060 milligramsl/litre (mgl/l)
< ?u r'eT S rr;us at'e improve as Phosphorus (50" percentile)
5 Upper Hennops sy z:m ﬂu Itlﬁ d Dissolved Inorganic
@ and Rietvlei €Ccosys t‘;m ea .g” g N:tro ;’n (DIN)Q as' <1.25 milligrams/litre (mg/l) (50
g Rivers (inflow enslure_ ? prtescn e t Nit 9 percentile)
20 m into Rietvlei 1.1 D Nutrients ecological category Is met. lrogen
w Dam) L
I (A21A) Application of the
"'=|J concentration limits must be | Nitrate (NO3 ") & Nitrite < 1.0 milligrams/litre (50" percentile)
a undertaken in conjunction (NOy) as Nitrogen - ¢ P
8 with a nutrient load balance
8 for the catchment.
o < 55 milliSiemens/metre (mS/m)
4 (95" percentile) Hennops above
E Quality Instream salinity must be Electrical conductivity confluence with Rietvlei
5 maintained or improved | (EC) < 70 milliSiemens/metre (mS/m)
A\ Salts upon to support the aquatic (95" percentile) below confluence
ecosystem and the water
quality requirements of the Sulphate (SOx) < 80 milligrams/litre (mg/l) 95"
water users. P 4 percentile)
. < 70 milligrams/litre (mg/l)
Sodium (Na) (95" percentile)
The presence of pathogens -
Pathogens should pose a low risk to | Escherichia coli (E. coli) 130 counts/100 mililitres (ml)

human health.

(95" percentile)

System Variables

pH must be maintained at
present state.

pH range

6.5 (5™ percentile) and 9.0 (95"
percentile)

A baseline assessment to
determine the present state

Turbidity

A 10% variation from background
concentration is allowed.

OlSLy ON 2L
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IUA Clze River Resot_]rce el Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
instream turbidity is
required.
Dissolved oxygen levels
must be improved to support | Dissolved oxygen 6-7 milligrams/litre (mg/l)
the aquatic ecosystem.
) < 0.0725 milligrams/litre (mg/l)
Ammonia as N (95th percentile)
" < 0.105 milligramsl/litre (mg/l)
Aluminium (Al) (95th percentile)
< 0.15 milligrams/litre (mg/l)
Manganese (Mn) (95th percentile)
< 0.1 milligrams/litre (mg/l)
Iron (Fe) (95th percentile)
The concentrations of toxins < 0.0095 milligrams/litre (ma/l
should not be toxic to Lead (Pb) hard oot poreentiy e ()
aquatic organisms and a <0.0073 mill :
<0. grams/litre (mg/l)
Toxics threat to human health. Copper (Cu) hard (95th percentile)
) ) < 0.07 milligrams/litre (mg/l)

Nickel (Ni) (95th percentile)

(Pesticides to be confirmed) | Atrazine <0.078 milligrams/litre (mg/l)
Mancozeb 0.009 milligramsl/litre (mg/1)
Glyphosate 0.7 milligrams/litre (mg/l)
Endosulfan 0.13 micrograms/litre (ug/l)
Oil and grease 2.5 mgl/l
Hormone driven 17R-oestradiol: < 0.001 mglt
Pharmaceuticals
Index of Habitat

Sufficient velocity depth for Integrity, Rapid Habitat . . .

Instream flow sensitive species must | Assessment Method and Icr;st:eg:n :"’Cb'f‘tégf,fg”ty ecological

be attained. Model Method and gory = oen
) Model (RHAMM)
Habitat Alien invasive control should
. L Index of Habitat VEGRAI ecological category = C
be implemented. Riparian Integrity, Vegetation 62%

Riparian habitat vegetation should be Res onée Assessment Riparian IHI = C 2 62%
maintained at a C ecological IndeF:( P =0er
category.

Fish community should be Fish Response
maintained at a C ecological Assessm?ant Index

Fish category. Flow velocity (FRAI) Fish ecology category = C
linked to seasonal - FRAI = 62%

h Seasonality must be
Biot requirements needed for noted
lota BMAR, AURA and CPRE '
Macroinvertebrate Macroinvertebrate . o
Aquatic assemblage must be Response Assessment gIARSASI S eé:(;) logical category = 62%
macroinvertebrates | maintained within a Index and the South ASPT > 48

moderately modified

African Scoring System

10
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IUA

Clas

River

Resource
Unit

Ecological
Category

Component

Sub-component

Narrative RQO

Indicator

Numerical Limit

Rietvlei Dam
(A21A)

1.2

condition or improved upon.

Version 5 (SASS5).

Semi-aquatic biota

The suitability of this stretch
of river to serve as a habitat
and migration corridor for
aquatic bird and mammal
populations must be
maintained through proper
habitat management.

Aquatic birds/Indicator
mammal species

Determine representative bird
species (types and population
numbers to serve as indicators).
There is a need to set a numerical
limits for density of animals/birds
based on the available/collected
data.

Quantity

Dam levels

The dam must be managed
to protect ecosystem
function as well as
downstream users. Develop
and update operational rules
for the dam to sustain
optimum dam levels in order
to ensure that aquatic
ecosystem diversity is
maintained.

Minimum operating level
required in dam

Operation rules as applicable.

Minimum level to sustain aquatic
ecosystem (15-18%).

Quality

Nutrients

Concentration of
orthophosphate must be
improved to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
eutrophic system or better.

Orthophosphate

<0.025 mg/t
50th percentile

Concentration of total
phosphorous must be
improved to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
eutrophic system.

Total phosphorous

<0.130 mg/t
50th percentile

Concentration of total
Ammonia as Nmust be
improved to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
eutrophic system.

Total Ammonia as N

<0.0725 mg/L N 95th percentile

Concentration of total nitrate
& nitrite must be improved
to sustain ecosystem health
and the water quality
requirements of water users.
The dam must be
maintained as a eutrophic

Nitrite& Nitrate

< 1.00 mg/L N 95th percentile

1
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IUA Clze River Resot_]rce el Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
system or better.
The salinity in the dam must
be maintained to support
ecosystem health and the Electrical Conductivity < 70 mS/m )
. . 95th percentile
water quality requirements
of the downstream users.
The salinity in the dam must
be maintained to support <80 mg/t
Salts ecosystem health and the Sulphate .
. . 95th percentile
water quality requirements
of the downstream users.
The salinity in the dam must
be maintained to support
ecosystem health and the Sodium s 70 mg/t )
. . 95th percentile
water quality requirements
of the downstream users.
Pathogens should be —
Pathogens maintained at levels safe for | Escherichia coli (592320 Z?gg;;ﬁ?o miliitres (ml)
human use. P
The water must be
acceptable for recreation pH 6.5-9.0
Use 95" percentile
Increased clarity with - . .
reading >0.4 m Turbidity Minimum 95th percentile
System Variables No more than 2 °C increasing
Moderate change Temperature change in both minimum and
maximum
The oxygen levels in the
system must maintain the Dissolved Oxygen 2 7.0 mglL 0.2
. 95th percentile
ecological system.
The dam must be managed Cyanobacterial dominance with Chl
to minimize the Cvanobacteria a concentration higher than 30ug/t
development of toxic ¥ must be kept at less than 20% of the
cyanobacterial blooms time.
The river water should not Cyanide:< 110 pg/t
. be toxic to  aquatic - Endosulfan:< 20 pg/t
Toxics organisms or be a threat to Pesticides Atrazine:< 100 pg/t
human health. 95" percentile
The impoundment water
shpuld not be a threat to | Hormone drl_ven 17R-oestradiol: < 1 ug/t
animal or human | Pharmaceuticals
sustainability.
To manage the water
resource for maintenance of
aquatic ecosystem diversity Riparian vegetation
Habitat Dam Habitat (instream, biotic and semi- He?alth ¢ 80% riparian vegetation cover

aquatic
zones).
Conserve, maintain,

species, riparian
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IUA ol River Resot_]rce Sl Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
rehabilitate and establish
artificial shoreline and
riparian zones. The natural
riparian zone should be
preserved as far as possible
to ensure necessary habitat.
The fish population must be
monitored through health
Fish Ensure that the diversity and | Fish diversity and assessment studies. Suitable
quantities are maintained. quantity abundances should be determined.
Biota Target fish stocks should be
determined.
. The Chl a concentrations
Eﬁrlphyton/ must be maintained in a Chla 20-30ug/t
ytoplankton . 50th percentile
eutrophic state.
Instream concentration of Orthophosphate (POy’) < 0.125 milligrams/litre (mg/l) (50"
nutrients must be improved as Phosphorus percentile)
to sustain aquatic Dissolved Inorganic < 3.0 milligrams/litre (50" percentile)
Nutrients ecosystem health and Nitrogen
ensure the prescribed < 1.0 milligramsf/litre (50" percentile)
ecological category and the | Nitrate (NO; ") & Nitrite
water quality requirements (NOy) as Nitrogen
of the water users are met.
Instream salinity must be Electrical ~ conductivity | < 85 milliSiemens/metre (mS/m)
improved to meet the (EC) (95" percentile)
recommended ecological Sulphate < 70 milligrams/litre (95" percentile)
category and the water
quality requirements of the
water users. Land based
Hennops from Salts impacts and wastewater Sodium < 70 milligrams/litre (mg/l)
outflow Rietvlei Pathogens discharges must be (95" percentile)
Dam to A21!'| controlled and managed to
Sesmylspruit, 13 Quality protect the resource.

Kaalspruit and
Olifantspruit
(A21B)

The presence of pathogens
should pose a low risk to
human health.

Escherichia coli

130 counts/100 millilitres
(95" percentile)

pH range must be
maintained within limits

pH range 7.5 (5" percentile) - 9.2

System Variables specnjed to support the pH range (95" percentile)
aquatic ecosystem and
water user requirements.
A baseline assessment to
determine the present state - A 10% variation from background
Turbidity

Toxics

instream turbidity is
required.

concentration is allowed.

Dissolved oxygen levels
must be improved to support
the aquatic ecosystem.

Dissolved oxygen

> 6 milligrams/litre (mg/l)

The concentrations of toxins
should not be toxic to

Ammonia as N

< 0.1 milligrams/litre (mg/l) 95th
percentile)

13
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IUA Clze River Resot_]rce el Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
aquatic organisms and a - < 0.150 milligramsl/litre (mg/1)
threat to human health Aluminium (Al (95th percentile)
< 0.15 milligrams/litre (mg/l)
Manganese (Mn) (95th percentile)
< 0.1 milligrams/litre (mg/l)
Iron (Fe) (95th percentile)
< 0.013 milligramsl/litre (mg/l)
Lead (Pb) hard (95th percentile)
< 0.0075 milligrams/litre (mg/l)
Copper (Cu) hard (95th percentile)
) ) < 0.07 milligrams/litre (mg/l)
Nickel (Ni) (95th percentile)
Atrazine <0.078 milligrams/litre (mg/l)
Mancozeb 0.009 milligrams/litre (mg/1)
Glyphosate 0.7 milligrams/litre (mg/l)
Endosulfan 0.13 micrograms/litre (ug/l)
Habitat diversity should be
maintained in a D Ecological | Index of Habitat
Category or improved upon. | Integrity, Rapid Habitat . .
Instream Velocity depth for flow Assessment Method and gsire‘ai\;\)/Habltat Integrity category 2
sensitive species (AURA Model Method and - °
and CPRE) and taxa is Model (RHAMM)
Habitat required.
Alien invasive control _
required. Riparian Index of Habitat XE"/(: RAI ecology category = D 2
Riparian habitat vegetation should be Integrity, Vegetation Riparian IHI = D = 42%
improved from an E Response Assessment B
ecological category to a D Index
category.
Fish community should be
gglrgvglf:;TetZe cijorrsrg E FRAI should be conducted annually
cate % Flow%e?)/cit Fish Response to monitor against the prescribed D
Fish category. Y Assessment Index ecological category.
g gory
linked to seasonal (FRAI)
requirements needed for FRAI 2 42%
Biota BMAR and BMAT. snen
Macroinvertebrate Macroinvertebrate MIRAIEC =D 242%
Aquatic assemblage must be Response Assessment SASS = 55
quaty maintained within a D Index and the South ASPT = 4.2
macroinvertebrates
ecological category or African Scoring System
improved upon. Version 5 (SASS5).
Upper Pienaars Instream concentration of Orthophosphate (POy’) < 0.125 milligrams/litre (mg/1) (50"
River, nutrients must be improved as Phosphorus percentile)
Edendalespruit 1.4 Quality Nutrients to sustain aquatic Dissolved Inorganic - . "
and Moretele ecosystem health and Nitrogen (DIN) as S;ﬁgﬂ?;!'fjramsmre (mgf1) (50
Rivers to ensure the prescribed Nitrogen P
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IUA ol River Resot_]rce Sl Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
Roodeplaat ecological category and the < 1.0 milligrams/litre (50" percentile)
(A23A) water quality requirements

of the water users are met.
Control of nutrients required
to improve instream water
quality status.

Nitrate (NO; ) & Nitrite

(NOy) as Nitrogen

Instream salinity must be
maintained to support the
Salts aquatic ecosystem and the
water quality requirements
of the water users.

Electrical ~ conductivity

< 65 milliSiemens/metre (mS/m)

(EC) (95" percentile)
< 50 milligrams/litre (mg/1) (95"
Sulphate (SO.) percentile)
illi i th
Chloride (Cl) < 50 milligramsl/litre (mg/l) (95

percentile)

The presence of pathogens
Pathogens should pose a low risk to
human health.

Escherichia coli

130 counts/100 millilitres
(95" percentile)

pH range must be
maintained within limits

6.5 (5" percentile) and 9.0 (95"

System Variables

instream turbidity is
required.

specified to support the pH range ;

aquatic ecosystem and percentile)

water user requirements.

A baseline assessment to

determine the present state Turbidi A 10% variation from background
urbidity

concentration is allowed.

Dissolved oxygen levels
must be improved to support
the aquatic ecosystem.

Dissolved oxygen

> 6 milligrams/litre (mg/l)

The concentrations of toxins
should not be toxic to
Toxics aquatic organisms and a
threat to human health.

(Dissolved)

Ammonia as N

< 0.0725 milligrams/litre (mg/1)
(95th percentile)

Aluminium (Al)

< 0.15 milligrams/litre (mg/l)
(95th percentile)

Manganese (Mn)

< 0.15 milligrams/litre (mg/l)
(95th percentile)

Iron (Fe)

< 0.1 milligrams/litre (mg/l)
(95th percentile)

Lead (Pb) hard

< 0.007 milligramsl/litre (mg/l)
(95th percentile)

Copper (Cu) hard

< 0.0075 milligrams/litre (mg/1)
(95th percentile)

< 0.07 milligrams/litre (mg/l)

Nickel (Ni) (95th percentile)
) < 2.54 milligrams/litre (mg/l)
Fluoride (F) (95th percentile)
<0.01 milligrams/litre (mg/1)
Benzene (95th percentile)
Toluene <0.7 milligrams/litre (mg/l)

(95th percentile)

Hormone driven
Pharmaceuticals

17R-oestradiol: < 0.001 mglt

15
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IUA Clze River Resot_]rce el Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
Habitat availability for fish .
and macroinvertebrates :ndex .Of Habﬂat . Instream Habitat Integrity ecological
S ntegrity, Rapid Habitat _ o

Instream must .be malntalngd, t(.) Assessment Method and category = D 2 42%
sustain biotope diversity. Model Method and (A2HART-KAMEE and A2PIEN-
Marginal vegetation required Model (RHAMM) BAVIA)

Habitat to support BANO.
Alieq invasiye gontrol Index of Habitat VEOGRAI ecological category =D 2
required. Riparian Integrity, Vegetation 42%

Riparian habitat vegetation should be Responée Assessment Riparian IHI = D = 42%
improved from E ecological Index (A2HART-KAMEE and A2PIEN-
category to a D category. BAVIA)

Diatom assemblage must be Diatom ecological category =D 2

Diatoms maintained within a largely Specific Pollution Index 42%
modified condition or (for both REMP sites A2HART-
improved upon. KAMEE and A2PIEN-BAVIA)

MIRAI ecological category =D =
42%
Biota Macroinvertebrate Macroinvertebrate E)Egﬂg E'thA AZPIEN-BAVIA:

A . assemblage must be Response Assessment o

quatic L s ASPT = 3.8
macroinvertebrates malnta]ned withina D Ind.ex and .the South
cocogcacalegoyof | {ircan S SIS | REWP St AAARTRAVEE
P pon. ' SASS 2 60
ASPT 2 3.8
The dam must be managed
to protect ecosystem
function as well as
downstream users. Develop
and update operational rules
Lo‘;titrr:]i:qa(r;;? Izt\;/ztlesll?n order Minimum operating level Operation rules as applicable.
Quantity Dam lavels to ensure that aquatic required in dam Minimal level to sustain aquatic
ecosystem diversity is ecosystem (15-18%).
maintained.
Dam releases are required
to meet downstream flows
Roodeplaat Dam 15 for ecoloaical fl
. gica ow
requirements.
Concentration of
orthophosphate must be
improved to sustain
ecosystem health and the
water quality requirements <0.025 mg/t
Quality Nutrients of water users. The dam Orthophosphate 50th percentile

must be maintained as a
eutrophic state.

Hyacinth growth must be
managed. Management
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IUA

Clas

River

Resource
Unit

Ecological
Category

Component

Sub-component

Narrative RQO

Indicator

Numerical Limit

strategy to address load in
sediments required.

Concentration of total
phosphorous must be
improved to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
eutrophic system.

Total phosphorous

<0.130 mg/t
50th percentile

Concentration of nitrate &
nitrite must be improved to
sustain ecosystem health
and the water quality

requirements of water users.

The dam must be
maintained as a eutrophic
system.

Nitrite & Nitrate

<1.00 mg/t N
95th percentile

Salts

The salinity in the dam must
be maintained to support
ecosystem health and the
water quality requirements
of the downstream users.

Electrical Conductivity

<55 mS/m
95th percentile

The salinity in the dam must
be maintained to support
ecosystem health and the
water quality requirements
of the downstream users.

Sulphate

<80 mg/t
95th percentile

The salinity in the dam must
be maintained to support
ecosystem health and the
water quality requirements
of the downstream users.

Sodium

<70 mg/t
95th percentile

Pathogens

Pathogens should be
maintained at levels safe for
human use.

Escherichia coli

< 130 counts/100 millilitres (ml)
(95" percentile)

System Variables

The water must be

6.5-9.0

Zlcszgeptable for recreational pH 95th percentile
Increased clarity with - . .
reading >0.4 m Turbidity Minimum 95th percentile

No more than 2 °C increasing
Moderate change Temperature change in both minimum and

maximum

The oxygen levels in the
system must maintain the
ecological system.

Dissolved Oxygen

>7.0mg/L O,
95th percentile

Toxics

The dam must be managed
to minimize the

Cyanobacteria

Cyanobacterial dominance with Chl
a concentration higher than 30ug/t
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IUA Gl River Resot_]rce =l Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
development of toxic must be kept at less than 20% of the
cyanobacterial blooms time.
The impoundment water
should not be a threat to Hormone driven 17R-oestradiol:
animal or human Pharmaceuticals <1 ught
sustainability.
To manage the water
resource for maintenance of
aquatic ecosystem diversity
(instream, biotic agnd semi-
aquatic  species, riparian
zones). L .
Habitat Dam Habitat Conserve, maintain, Eg);[;? n vegetation 70% riparian vegetation cover
rehabilitate and establish
artificial shoreline and
riparian zones. The natural
riparian zone should be
preserved as far as possible
to ensure necessary habitat.
The fish population must be
) ) . monitored through health
Fi The f'?‘.h diversity and Fish diversity and assessment studies. Suitable
ish quantities must be ; )
maintained. quantity abundar)ces should be determined.
Target fish stocks should be
Biota determined.
20-30ug/t
' The Chl a concentrations S0th percentile
Periphytor/ t be maintained in a Chla
Phytoplankton must be main
eutrophic state.
Maintenance | Drought
EWR maintenance low and LO\sN flows flogvs
: (m?fs) (m°/s)
drought flows: Oct 0.104 0.063
Pienaars River at
Upper reaches_ CROC_EWR4 in A23B Nov 0.136 0.081
Apies, Skinner- NMAR = 28.20x10°m? Base flows Dec 0.146 0.086
spruit and REC=C category Maintenance flows and Jan 0.211 0.122
Roodeplaat Dam 1.6 Quantity |- Low flows attained so that the Intermediate EWR site 4 | Mar 0.208 0.119
(A23B, environmental flows on  Pienaars  River | Apr 0.174 0.102
A23D, requirements are met to (monitoring at A2HO06) May 0.144 0.085
A23E) fsupt;;ort a healtthy conddltlon Jun 0.133 0.080
oy, coosysieman Il 0.120 0.072
Aug 0.111 0.067
Sep 0.103 0.063
Oct 0.104 0.063
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IUA ol River Resot_]rce Sl Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
Nov 0.136 | 0.081
High flows (m®/s)
EWR high flows: Oct 0
Pienaars River at Floods Nov 0.210
CROC_EWR4 in A23B Dec 0.339
NMAR = 28.20x10°m? (See Appendix A for Jan 0.203
REC=C category detail on flood Feb 056
. requirements)
High flows The high flows must be kﬂs: 8'203
attained so that the Intermediate EWR site 4 May 0
environmental flows on  Pienaars  River Jun 0
requirements are met to (monitoring at A2H006) Ul 0
support a healthy condition
for the ecosystem Aug 0
Sep 0
< 0.5 milligrams/litre (mg/l) (50"
percentile)
Apies
Instljeam concentrgtion of Orthophosphate (PO’ <0.09 r_nilligrams/litre (mg/l) (50
nutrients must be improved percentile)
- . as Phosphorus )
to sustain aquatic Pienaars
Nutrients ecosystem health and < 0.05 milligrams/litre (mg/l) (50"
ensure the prescribed percentile)
ecological category is met. Skinnerspruit
Concentrations should not < 3.0 milligrams/litre (50" percentile)
be allowed to deteriorate. . . o Skinnerspruit and Apies
Nitrate (NO; ") & Nitrite = - =
(NOy) as Nitrogen ;;r.c()enmt::gg);rams/htre (mg/l) (50
Pienaars
Inst linit th < 55 milliSiemens/metre (mS/m)
nstream salinity must be Electrical conductivity (95"percentile) Pienaars River
maintained at acceptable (EC) < 70 miliSiemens/metre (mS/m)
Quality Salts levels to support a healthy (95"percentile) Apies River
aquatic ecosystem and the — - -
water quality requirements Sulphate (SO4) < 70 milligrams/litre (95" percentile)
of water users. Sodium (Na) < 50 milligrams/litre (95" percentile)
The presence of pathogens — h
Pathogens should pose a low risk to | Escherichia coli (E.coli) 130 counts/100  millilires (95

human health.

percentile)

System Variables

pH range must be
maintained within limits

6.5 (5™ percentile) and 9.0 (95"

spemﬂed to support the pH range percentile)

aquatic ecosystem and

water user requirements.

A baseline assessment to

determine the present state Turbidity A 10% variation from background

instream turbidity is
required.

concentration is allowed.

Dissolved oxygen levels

Dissolved oxygen

2 6 milligrams/litre (mg/l)
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IUA Gl River Resot_]rce =l Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
must be improved to support
the aquatic ecosystem.
The concentrations of toxins | Atrazine <0.078 milligramsf/litre (mg/l)
must not be at a level that is
Toxics toxic to aquatic organisms Mancozeb 0.009 miIIigrams/Iitre (mg/l)
ﬁggltha threat to human Glyphosate 0.7 milligrams/litre (mg/l)
Endosulfan 0.13 micrograms/litre (ug/l)
Habitat availability for fish
and macroinvertebrates
must be maintained, to Index of Habitat
Instream sustain biotope diversity, Integrity, Rapid Habitat Instream Habitat Integrity ecological
especially maintaining Assessment Method and | category =C 262%
Habitat marginal vegetation to Model (RHAMM)
support fish species MBRE
and BANO.
Alien invasive control Index of Habitat
Riparian habitat required. Rparian vegetation | Integrity, Vegetation VEGRAI ecological category = C 2
should be maintained at an Response Assessment 62%
ecological category of C. Index (VEGRAI)
Fish community should be | Fish Response Fish ecology category = D
improved from the current E | Assessment Index FRA| > 42?2, gory
ecological category to a D | (FRAI) (Apies/Skinnerspruit Rivers)
category.
An assessment of the fish | Fish Response
community should be | Assessment Index
. conducted annually to | (FRAI ) _
Fish monitor against  present ( ) Esilef%lgg/y category = C
state C ecological category. =0er
Maintain the species (Pienaars River at
diversity _present.  Flow REMP site A2PIEN-DINOK
should be maintained to (dis EWR 4)
accommodate species
LCYL, LMOL and BMAR
. . MIRAI EC =D 242%
Biota gllsascerrc::tr)ll\gagr;ebratriust be Macroinvertebrate SASS 2 50
maintained  within  a D Response Assessment ASPT 2 34
ecological  category  or Index and the South (Apies and Skinner at REMP site
improved upon African Scoring System A2APIE-BOSCH
Aquatic ’ Version 5 (SASS5). (A23D & A23E)

macroinvertebrates

Macroinvertebrate
assemblage must be
maintained within a C
ecological ~ category  or
improved upon.

Macroinvertebrate
Response Assessment
Index and the South
African Scoring System
Version 5 (SASS5).

MIRAI EC = C 2 62%

SASS = 120

ASPT = 5.0

(REMP site A2PIEN-DINOK (d/s
EWR 4)

Diatoms

Pienaars downstream of
Roodeplaat Dam to
Boekenhoutspruit

Specific Pollution Index

Diatom EC =D 2 42%
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IUA ol River Resot_]rce Sl Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
confluence (A23B):
Diatom assemblage must be
maintained within a largely
modified condition or
improved upon.
Maintenance | Drought
Low flows | flows
EWR maintenance low and (m¥s) (m3/s)
drought flows: Oct 0.725 0.725
Jukskei River at
N 0.775 0.775
CROC_EWR2 in A21C Base Flows D°V iy e
- 3 ec . .
PMAR = 139.9x10°m Maintenance flows and
REC=D category drought flows Jan 0.814 0.814
Quantit Low fi . Feb 0.936 0.936
uantity ow tlows Ecolpglcal water Intermediate EWR site 2 [ \ar 0.845 0.845
requirements (Reserve) on Jukskei River
must be attained so that the (monitoring at A2H023/ Apr 0.839 0.839
environmental flows A2H044) May 0.795 0.79
requirements are met to
support a healthy condition Jun 0.815 0.815
for the ecosystem and Jul 0.785 0.785
users. Aug 0.774 0.774
Sep 0.762 0.762
Instream concentration of < 0.5 milligrams/litre (mg/l) (50"
Jukskei, Klein nutrients must be improved Orthophosphate (POy) percentile) (interim numeric limit)
Jukskei, to sustain aquatic as Phosphorus < 0.125 milligrams/litre (mg/l) (50"
Modderfonteinsp 1.7 ecosystem health and percentile) (long term numeric limit)
ruit ensure the prescribed
(A21C) Nutrients ecological category and the
water quality requirements
of the water users are met. Nitrate (NO3 *) & Nitrite o . h '
Nutrient management (NO) as Nitrogen < 1.0 milligrams/litre (50" percentile)
required to improve current
state and ensure
sustainability of the system.
i Electrical ~ conductivity | <65 milliSiemens/metre (mS/m)
Qually Instream salinity must be (EC) (95 percentile)
= - o
maintained to support the Sulphate (SO4) Seigerzilillgrams/htre (mgf) (95
Salts aquatic ecosystem and the E 70 milligrams/iire (mgl) (957
water quality requirements Sodium (Na) _ercentilg) g
of the water users. g 50 mill Tt (950
Chloride < 60 milligrams/litre (mgll) (
percentile)
The presence of pathogens — n
Pathogens should pose a low risk to Escherichia coli (E.coli) 130 counts/100 mililitres (95

human health.

percentile)

System Variables

pH range must be
maintained within limits
specified to support the

pH range

6.5 (5™ percentile) and 9.0 (95"
percentile)
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IUA Gl River Resot_]rce =l Component Sub-component Narrative RQO Indicator Numerical Limit
5 Unit Category
aquatic ecosystem and
water user requirements.
A baseline assessment to
determine the present state - A 10% variation from background
) A Turbidity S
instream turbidity is concentration is allowed.
required.
Dissolved oxygen levels
must be improved to support | Dissolved oxygen 2 6 milligrams/litre (mg/l)
the aquatic ecosystem.
. < 0.1 milligrams/litre (mg/1)
Ammonia as N (95th percentile)
. < 0.15 milligrams/litre (mg/l)
Aluminium (Al (95th percentile)
< 0.15 milligrams/litre (mg/l)
Manganese (Mn) (95th percentile)
< 0.3 milligrams/litre (mg/l)
Iron (Fe) (95th percentile)
The concentrations of toxins <0.013 milligrams/litre (mg/l)
Toxics should not be toxic to Lead (Pb) hard (95th percentile)
aquatic organisms and a <0.0075 milligrams/litre (mg/l)
threat to human health Copper (Cu) hard (95th percentile)
) . <0.07 milligrams/litre (mg/1)
Nickel (Ni) (95th percentile)
Atrazine <0.078 milligrams/litre (mg/l)
Mancozeb 0.009 milligrams/litre (mg/l)
Glyphosate 0.7 milligrams/litre (mg/l)
Endosulfan 0.13 micrograms/litre (ug/l)
Habitat diversity should be
improved from an E
Instream ecological categqry toaD Index of Habitat Integrity Insotream Habitat Integrity EC=D 2
category. Ecological 42%
integrity of system must
Habitat improve.
Riparian vegetation must be
maintained at a C ecological Vegetation Response
Riparian habitat category. Control of alien 9 P VEGRAIEC =C = 62%
. . ’ Assessment Index
invasive vegetation
required.
Fish community should be
improved from the current E
ecological category to a D
category. Ensure presence Fish Response Fish ecoloay cateqory = D
Biota Fish of species BMAR and Assessment Index FRAI > 42f;jy gory
BMOT (flow dependent (FRAI) =nes

species). Flow depth must
be present to support
habitat availability for TSPA,
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IUA ol River Resot_]rce Sl Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
CGAR, BANO, BMAR and
BMOT
Macroinvertebrate . MIRAI ecological category = D 2
assemblage must be g:grg:::nezgit:ssmem 42%
Aquatic maintained within a D | P SASS = 50
) ) ndex and the South
macroinvertebrates | ecological  category  or ) ) ASPT 2 3.8
improved upon African Scoring System | £\yRo ‘A2 JUKS-DIENR)
’ Version 5 (SASS5). ’
Diatom assemblage must be
Diatoms maintained within a D Specific Pollution Index Diatom EC 2 42%
ecological  category  or A2JUKS-DIENR
improved upon.
Instream concentration of Orthophosphate (POy’) < 0.125 milligrams/litre (mg/l) (50"
nutrients must be as Phosphorus percentile)
maintained to sustain
Nutrients aquatic ecosystem health . o
and to ensure the N,\'ltéaFe (,\Ij\l(')tS) & Nitrite < 1.0 milligrams/litre (50" percentile)
prescribed ecological (NO) as Nitrogen
category is met.
Instream salinity must be Crocodile upstream Bloubankspruit
maintained at present state Electrical conductivity confluence:
quality. Control impacts and | (EC) < 45 milliSiemens/metre (mS/m)
future development. (95" percentile)
Bloubankspruit:
Salinity levels are < 85 milliSiemens/metre (mS/m)
Salts significantly high. Instream (95" percentile)
salinity must be improved to Crocodile upstream Bloubankspruit
maintain the aquatic confluence
Upper reaches of ecosystem in a sustainable | SuIPhate (SO4) < 40 milligrams/litre (mg/l) (95"
the Crocodile state and support the water percentile)
River and 18 Qualit quality requirements of the Bloubankspruit:
Bloubank - y water users < 200 milligrams/litre (mg/1) (95"
(A21$|}))n;\i;1 5 percentile)
’ The presence of pathogens i "
Pathogens should pose a low risk to Escherichia coli (E.coli) 130 counts/100 mililitres (95

human health.

percentile)

pH range must be
maintained within limits

6.5 (5" percentile) and 8.5 (95"

System Variables specnjed to support the pH range percentile)
aquatic ecosystem and
water user requirements.
— - ™
Cyanide < 0.110 milligrams/litre (95

Toxics

The concentrations of toxins
must be maintained at levels
that are not toxic to aquatic
organisms and a threat to
human health.

percentile)

Uranium (U) (238)

< 0.03 milligrams/litre (95" percentile

< 0.130 milligrams/litre (95

Arsenic (As) percentile
Gross a 0.42 Bq/litres
Gross B 0.42 Bq/litres
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IUA Clze River Resot_]rce el Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
. < 0.1 milligrams/litre (mg/l)
Aluminium (Al) (95th percentile)
< 0.15 milligrams/litre (mg/l)
Manganese (Mn) (95th percentile)
< 0.3 milligrams/litre (mg/l)
Iron (Fe) (95th percentile)
< 0.0095 milligrams/litre (mg/l)
Lead (Pb) hard (95th percentile)
< 0.0075 milligrams/litre (mg/l)
Copper (Cu) hard (95th percentile)
) ) < 0.07 milligrams/litre (mg/l)
Nickel (Ni) (95th percentile)
) < 0.002 milligramsl/litre (mg/l)
Zinc (Zn) (95th percentile)
Habitat diversity must be | Index of Habitat
Instream improved to maintain a D | Integrity, Rapid Habitat Instream Habitat Integrity EC=D =
ecological category. Assessment Method and | 42%
Model (RHAMM)
Riparian vegetation should
be maintained at D
ecological category.
Habitat Marginal vegetation must be
improved. Alien invasive | Index of Habitat
Riparian habitat control and rehabilitation of | Integrity, Vegetation VEGRAIEC =D 242%
marginal zone is required. | Response Assessment
Limited habitat is available. | Index (VEGRAI)
Rehabilitation  of riparian
zone required to support
semi-aquatic species
(birdlife).
The fish community should
be managed to the Ecological category = D
prescribed ecological
category D  ecological | Fish Response | FRAI 242%
Fish category or improved upon. | Assessment Index
Habitat requirements for | (FRAI)
Biota BMOT  (vegetation) and
substrate and flow for CPRE
must be met
Macroinvertebrate Macroinvertebrate MIRAI ecological category = D 2
Aquatic assemblage must be Response Assessment 42%
macroinvertebrates maintained within a D Index and the South SASS 2 60
ecological category or African Scoring System ASPT = 4.0
improved upon. Version 5 (SASS5). (A2CROC-ELAND)
Crocodile River Instream concentration of Orthophosphate (POy’) < 0.20 milligrams/litre (mg/l) (50"
from Jukskei nutrients must be improved as Phosphorus percentile)
confluence to 19 Qualit Nutrients to sustain aquatic
Hartbeespoort - y ecosystem health and Nitrate (NOs) & Nitrite | _ 2.0 mili litre (50 til
Dam ensure the prescribed (NOy) as Nitrogen < 2.0 miligramsflitre ( percentile)
(A21H) ecological category and the
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IUA CI:S River Rezcr):ijtrce Ecc:tt)g?:;;l Component Sub-component Narrative RQO Indicator Numerical Limit
water quality requirements
of the water users are met.
Nutrient management
required to improve current
state and ensure
sustainability of the system.
Electrical ~ conductivity | <75 milliSiemens/metre (mS/m)
Instream salinity must be (EC) (95" pgrgentile) -
maintained to support the Sodium <60 ml[llgramsllltre (mgf) (95
) percentile)
Salts aquatic ecosystem and the < 60 milligrams/iitre (mg/l) (95"
water quality requirements Chloride N 19 9/ (
of the water users. percenjulg) - =
Sulphate <75 m|[l|grams/||tre (mgll) (95
percentile)
The presence of pathogens -
Pathogens should pose a low risk to | Escherichia coli (E.coli) 130 counts/100 mililitres (ml)

human health.

(95" percentile)

pH range must be
maintained within limits

6.5 (5" percentile) and 8.5 (95"

specified to support the pH range ;
aquatic ecosystem and ’ percentile)
System Variables water user requirements.
A baseline assessment to
determine the present state Turbidity A 10% variation from background
instream turbidity is concentration is allowed.
required.
Cyanide < 0.110 milligrams/litre (95™

Toxics

The concentrations of toxins
must be maintained at levels
that are not toxic to aquatic
organisms and a threat to
human health.

percentile)

Uranium (U) (238)

< 0.03 milligrams/litre (95"
percentile)

Gross a

0.42 Bq/litres

Gross 8

0.42 Bq/litres

Aluminium (Al)

< 0.15 milligrams/litre (mg/l)
(95th percentile)

Manganese (Mn)

< 0.15 milligramsl/litre (mg/1)
(95th percentile)

Iron (Fe)

< 0.1 milligrams/litre (mg/l)
(95th percentile)

Lead (Pb) hard

< 0.013 milligramsl/litre (mgl/l)
(95th percentile)

Copper (Cu) hard

< 0.0075 milligrams/litre (mg/1)
(95th percentile)

< 0.07 milligrams/litre (mgl/l)

Nickel (Ni) (95th percentile)

< 0.05 milligrams/litre (mg/l)
Cobalt (Co) (95th percentile)
Zinc (zn) < 0.002 milligrams/litre (mg/l)

(95th percentile)
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IUA Gl River Resot_]rce =l Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
No further degradation of
the instream habitat should Index of Habitat
Instream occur  Habitat  diversity Inteqrity. Geomorohic Instream Habitat Integrity EC=D =
should be improved from an Ny, P 42%
: Assessment Index
E ecological category to a D
category.
Conserve, maintain,
Habitat rehabiliate and add artificial
functional systems in
shoreline and riparian zone. | Index of Habitat
I . Alien invasive control Integrity, Vegetation VEGRAIEC =D 242%
Riparian habitat ) L
required. Riparian Response Assessment
vegetation should be Index
maintained at an ecological
category D or improved
upon.
Fish community should be
maintained at a D ecological
category or improved upon. . ) _
. Habitat and water quality Fish Response | Fish ecology category = D
Fish improvement required for Assessment Index
0,
CFLA and flow should be (FRAI) FRAI 2 42%
adequate for flow dependant
spp. BMAR, BPOL, CPRE
Macroinvertebrate Macroinvertebrate MIRAI EC =D 242%
assemblage must be Response Assessment SASS = 50
Aquatic maintained within a largely Inder;( and the South ASPT = 3.8
macroinvertebrates | modified condition or frican Scoring S (at EWR1 = A2CROC-HARTB)
improved upon A rican Scoring System
Biota ' Version 5 (SASS5).
The suitability of this stretch A baseline assessment should be
: . conducted to determine the aquatic
af fiver to Serve as a habitat bird community and representative
and migration corridor for - ) Y P }
) L N Aquatic birds/Indicator mammal species along the river
Semi aquatic biota | aquatic bird and mammal | ) h. There i d
opulations must be mammal species reach. There is a nee tc_) seta
populat numerical RQO for density of
maintained through proper animals/birds based on the
habitat management. available/collected data.
Diatom assemblage must be Diatom EC =D = 42%
Diatoms malqtglned W|t.hl|n a largely Specific Pollution Index (at EWR1 = A2CROC-HARTB)
modified condition or
improved upon.
The dam must be managed
to protect ecosystem
Hartbeespoort ;Lg\]/(\;rtmlgtr:'ezsmwsgeiz Develo Minimum operating level Operation rules as applicable.
Dam 1_10 Quantity Dam levels ) P required in dam

and update operational rules
for the dam to sustain
optimum dam levels in order
to ensure that aquatic

Minimal level to sustain aquatic
ecosystem (15-18%).
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IUA

Clas

River

Resource
Unit

Ecological
Category

Component

Sub-component

Narrative RQO

Indicator

Numerical Limit

ecosystem diversity is
maintained.

Dam releases are required
to meet downstream flows
for ecological flow
requirements.

Quality

Nutrients

Concentration of
orthophosphate must be
improved to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
eutrophic state.

Orthophosphate

<0.050 mg/t
95" percentile

Concentration of  total
phosphorous  must  be
improved to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
eutrophic system.

Total phosphorous

<0.130 mg/t
50th percentile

Concentration of total
Ammonia as Nmust be
improved to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
eutrophic system.

Total Ammonia

<00725mg/L N
95th percentile

Concentration of nitrate &
nitrite must be improved to
sustain ecosystem health
and the water quality
requirements of water users.
The dam must be
maintained as a eutrophic
system.

Nitrite& Nitrate

< 1.00 mg/L N 95th percentile

Aesthetic quality

The aesthetic quality of the
dam must be managed to
support recreational use and
tourism

Litter, debris, algae,
aquatic weeds

To be determined

Salts

The salinity in the dam must
be maintained to support
ecosystem health and the
water quality requirements
of the downstream users.

Electrical Conductivity

< 85 mS/m
95th percentile

The salinity in the dam must
be maintained to support
ecosystem health and the

Sulphate

<100 mg/L
95th percentile

27

OLELY 'ON 0€

/102 439IN303A 8 ‘I1L13ZVO ININNHINOD



Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA Gl River Resot_]rce =l Component Sub-component Narrative RQO Indicator Numerical Limit
s Unit Category
water quality requirements
of the downstream users.
The salinity in the dam must
be maintained to support
ecosystem health and the Chloride 3550 mgit .
. . th percentile
water quality requirements
of the downstream users.
Pathogens should be -
Pathogens maintained at levels safe for | Escherichia coli (E.coli) ggghco;rr;tesé:i?; millltres (mi)
human use. P
The water must be
acceptable for recreation | pH 6.5-9.0
95th percentile
use.
. - 20.4 m
Increased clarity Turbidity 5th percentile
System Variables No more than 2 °C increasing
Moderate change Temperature change in both minimum and
maximum
The oxygen levels in the
system must maintain the | Dissolved Oxygen ;57'0 mg/L 0.2
. th percentile
ecological system.
The dam must be managed Cyanobacterial dominance with Chl
to minimize the Cvanobacteria a concentration higher than 30ug/t
development of toxic Y must be kept at less than 20% of the
cyanobacterial blooms time.
The impoundment water Cyanide: < 110 pg/t
Toxics should not be toxic to Pesticides Endosulfan: < 20 ug/t
aquatic organisms or be a Atrazine: < 100 pg/t
threat to human health. 95th percentile
The impoundment water
should not be a threat to | Hormone driven | 17R-oestradiol:
animal or human | Pharmaceuticals <1pgh
sustainability.
To manage the water
resource for maintenance of
aquatic ecosystem diversity
(instream, biotic agnd semi-
aquatic species, riparian
zones).
Conserve, maintain,
rehabilitate and establish Riparian vegetation
Habitat Dam Habitat artificial shoreline and H:alth 9 50% riparian vegetation cover

riparian zones. The natural
riparian zone should be
preserved as far as possible
to ensure necessary habitat.
The aesthetic and visual
quality of the dam must be
maintained in good state
(free of litter, and limited

28

/102 439dINTS3A 8 LNVHIOMSIVVLS

L€ OlELY ON



Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA CI:S River Rezcr):ijtr ce Ecc:tt)g?:;;l Component Sub-component Narrative RQO Indicator Numerical Limit
hyacinth growth)
The fish population must be
) . . monitored through health
Biota Fish TE:nft'ﬁ:';g'r\;eJ:%:nd Fish diversity  and | assessment studies. Suitable
%aintained quantity abundances should be determined.
' Target fish stocks should be
determined.
The Chl a concentrations
Periphyton/ must be maintained in a Chia 20-30ug/t
Phytoplankton eutrophic state or improved 50th percentile

upon.

Table 3: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 2: MAGALIES
IUA | Class River Resot_lrce L] Component Sub-component RQO Indicator Numerical Limit
Unit Category
Maintenance | Drought
Low flows | flows
EWR maintenance low and (m3s) (m3s)
drought flows: Oct 0.211 0.211
Magalies River at Base Flows Nov 0.216 0.216
NIRRT Maintenance flows and | Dec 0.211 0.211
NMAR = 14.68x10"m drought flows Jan 0.212 0.212
Quantity | Low flows REC=B category Feb 0.224 0.024
Th . low fi Mar 0.206 0.206
gg‘a'”tﬁ??lnce ow t°t;"’3 (Rapid EWR site 9 on Apr 0.212 0.212
at”t . r‘(’j“tg ows rt"t‘#s e Magalies River May 0.208 0.208
@ attained 1o support the Monitoring at A2H010) Jun 0214 0.214
= Maloneys aquatic ecosystem and the Ul 0.210 0.210
< downstream users. u : :
g Il Eye 21 Cc Aug 0.211 0.211
s (AZ].F) Sep 0.217 0.217
e
Orthophosphate (POy’) <0.020 milligrams/litre (mg/l) (50"
Instream concentration of as Phosphorus percentile)
nutrients must be maintained
Quality Nutrients to sustain aquatic ecosystem

health and ensure the
prescribed ecological
category is met.

Nitrate (NOs) & Nitrite
(NOy) as Nitrogen

< 0.5 milligrams/litre (50" percentile)
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IUA | Class River ReSOl_Jrce scolgle Component Sub-component RQO Indicator Numerical Limit
Unit Category
< 30 milliSiemens/metre (mS/m)
(95" percentile)
Electrical Conductivity
<10 milligrams/litre (95" percentile)
Sulphate
Instream salinity must be
maintained at current status
Salts to ensure protection of good — - o -
ecological integrity o < 10 milligrams/litre (95" percentile)
resource.
Sodium
< 10 milligrams/litre (95" percentile)
Chloride
The presence of pathogens -
Pathogens should pose no risk to human | Escherichia coli (E.coli) ngghw:rgt:é:i?; milllitres (mi)
health. P
pH range must be
maintained within limits " ) i
specified to support the pH range Géiésmigla:)rcentlle) and 8.0 (95
aquatic ecosystem and water P
user requirements.
System Variables
A baseline assessment to o -
determine the present state Turbidity Colgén;/ré;li?)tr:oig ;ra;gégokground
instream turbidity is required. '
Habitat diversity and Instream Habitat Integrity EC =B =
suitability should be Index of Habitat Integrity, | 82%
) maintained at prescribed B Rapid Habitat (Rapid EWR 9)
Habitat Instream

ecological category.

Assessment Method and
Model (RHAMM)
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IUA | Class River Reﬁot_]rce el Component Sub-component RQO Indicator Numerical Limit
nit Category
VEGRAIEC =B 282%
Riparian vegettion should be | Vegetation Response (Rapid EWR 9)
Riparian habitat maintained at prescribed B Assessment Index
ecological category. Index of Habitat Integrity
Fish ecology category = B
The fish community should FRAI = 82%
be managed to the Collect at least 10 species in 20min
Fish prescribed B ecological Fish Response survey effort
category Ensure presence of | Assessment Index (FRAI) | In 20min sample effort a minimum of
species Yellow fish (BPOL), 50+ CPRE and 5 BMOT
AURA, CPRE, BMOT (Rapid EWR site 9 = REMP site
A2MAGA-MALON)
= > 0
Macroinvertebrate Macroinvertebrate '\S/I/I_\Répél ECZO(? 282%
Aquatic assemblage must be Response Assessment ASPT = 6.5
Biota . maintained within a largely Index and the South
macroinvertebrates - . A )
natural condition or improved Afrlcgn Scoring System, (Rapid EWR site 9 = REMP site
upon. Version 5 (SASS5). A2MAGA-MALON)
A baseline assessment should be
The suitability of this stretch conducted to determine the aquatic
of river to serve as a habitat bird community and representative
Semi L for aquatic bird and mammal | Aquatic birds/Indicator mammal species along the river
emi aquatic biota . ; .
populations must be mammal species reach. There is a need to set a
maintained through proper numerical RQO for density of
habitat management. animals/birds based on the
available/collected data.
Maintenance | Drought
Low flows | flows
) (m¥s) (m¥s)
EWR maintenance low and
i drought flows: Base Flows Oct 0.042 0.015
Magalles Magalies River at Nov 0.044 0.016
River, Klein CROC_EWR15in A21F Maintenance flows and Dec 0.052 0.019
Magalies, NMAR = 21.899x10°m? drought flows Jan 0.100 0.035
; REC=C/D catego Feb 0.163 0.031
Bloubank, | 2.2 Quantity | Low flows 9o (Rapid ste CROC_EWR 1> 05 0.045
Skeerpoort The maintenance low flows 15 on Magalies River - :
K Apr 0.111 0.039
Rivers and drought flows must be
(A21F) attained to support the Monitoring of discharge May 0.080 0.028
aquatic ecosystem and the during biological surveys | Jun 0.066 0.023
downstream users. Jul 0.057 0.020
Aug 0.051 0.018
Sep 0.045 0.016
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IUA | Class River ReSOl_Jrce il Component Sub-component RQO Indicator Numerical Limit
Unit Category
Orthophosphate (POy) < 0.090 milligrams/litre (mg/l) (50"
Instream concentration of as Phosphorus percentile)
nutrients must be improved
. to sustain aquatic ecosystem
Nutrients health and ensure the
prescribed ecological
category is met. Nitrate (NO3) & Nitrite - . h .
(NO>) as Nitrogen < 1.0 milligrams/litre (50" percentile)
< 40 milliSiemens/metre (mS/m)
(95" percentile)
Electrical Conductivity
(EC)
< 15 milligrams/litre (95" percentile)
Sulphate
Instream salinity must be
Qualit Salts maintained at current status
y to ensure protection of the < 10 milligrams/litre (95" percentile)
water resource.
Sodium
< 15 milligrams/litre (95" percentile)
Chloride
The presence of pathogens -
Pathogens should pose no risk to human | Escherichia coli (E.coli) 130 counts/100 milliltres (ml)

health.

(95" percentile)

System Variables

pH range must be
maintained within limits
specified to support the
aquatic ecosystem and water
user requirements.

pH range

6.5 (5" percentile) and 8.5 (95"
percentile)

/102 439dINTS3A 8 LNVHIOMSIVVLS

GE€ Ol€ly ON



Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

A baseline assessment to
determine the present state

instream turbidity is required.

Turbidity

A 10% variation from background

concentration is allowed.

Dissolved oxygen levels
must be attained to support
the aquatic ecosystem.

Dissolved oxygen

> 6 milligrams/litre (mg/l)

Toxics

The concentrations of toxins
must be maintained at levels
that are not toxic to aquatic
organisms and a threat to
human health

Ammonia as N

< 0.072 milligramsl/litre (mg/l)
(95th percentile)

Aluminium (Al)

< 0.062 milligrams/litre (mg/l)
(95th percentile)

Manganese (Mn)

< 0.15 milligrams/litre (mg/l)
(95th percentile)

Iron (Fe)

< 0.1 milligrams/litre (mg/l)
(95th percentile)

Lead (Pb) hard

< 0.006 milligramsl/litre (mg/l)
(95th percentile)

Copper (Cu) hard

< 0.0073 milligrams/litre (mg/l)
(95th percentile)
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IUA | Class River ReSOl_Jrce scolgle Component Sub-component RQO Indicator Numerical Limit
Unit Category
. ) < 0.07 milligramsl/litre (mgl/l)
Nickel (Ni) (95th percentile)
Atrazine <0.078 milligrams/litre (mg/l)
Mancozeb 0.009 milligramsl/litre (mg/1)
Glyphosate 0.7 milligrams/litre (mgl/l)
Endosulfan 0.13 micrograms/litre (ug/l)
Habitat diversity must be
maintained at the C/D | Index of Habitat Integrity,
Instream ecological category. Good | Rapid Habitat Instream Habitat Integrity EC = C/D 2
marginal vegetation and low | Assessment Method and | 58%
silt load in riffles must be | Model (RHAMM)
maintained.
Riparian vegetation should
Habitat be maintained at the C/D

Riparian habitat

ecological category. Alien
invasive control must be
undertaken and protection of
riparian zone must improve.
Encroachment must be
managed. Exotic invasive
plant species must be
controlled.

Index of Habitat Integrity,
Vegetation Response
Assessment Index

VEGRAIEC =C/D 258%
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IUA | Class River Reﬁot_]rce el Component Sub-component RQO Indicator Numerical Limit
nit Category
Fish ecology category = C/D
FRAI 2 58%
Fish community should be Collect at least 8 spp. in a 20min
maintained at the prescribed Fish Response sample effort. Indicator species
C/D ecological category. Assessmr:ant Index Yellow fish (BPOL), AURA, CPRE ,
Fish Ensure presence of indicator BMOT
; (FRAI).
species. Flow should be
maintained to accommodate (Lower Skeerpoort site A2SKEE-
species. R560B — proposed new;
Magalies Rapid EWR 15 —reach
A21F-01168)
Upper Skeerpoort (A2SKEE-
UITKO):
Macroinvertebrate Upper Skeerpoort site: A2SKEE-
assemblage must be UITKO;
maintained within a largely MIRAIEC =B = 82%
natural condition or improved SASS = 200
upon (B ecological category). | Macroinvertebrate ASPT = 6.5
Aquatic Lower Skeerpoort (A2SKEE- | Response Assessment
macroinvertebrates R560B): and Magalies River | Index and the South
) (CROC_ EWR 15): African Scoring System, Lower Skeerpoort A2SKEE-R560B
Biota Macroinvertebrate Version 5 (SASS5). proposed new site and Magalies River
assemblage must be Rapid EWR 15 — reach A21F-01168;
maintained within a
moderately modified MIRAIEC = C 262%
condition or improved upon SASS = 150
(C ecological category). ASPT = 6.0
A baseline assessment should be
The suitability of this stretch conducted to determine the aquatic
of river to serve as a habitat bird community and representative
Semi Lo for aquatic bird and mammal | Aquatic birds/Indicator mammal species along the river
emi aquatic biota - ] ’
populations must be mammal species reach. There is a need to set a
maintained through proper numerical RQO for density of
habitat management. animals/birds based on the
available/collected data.
Diatom assemblage must be
maintained within a
Diatoms moderately improvedmu%‘ﬂrd Specific Pollution Index | Diatom EC = C > 62%
Rietspruit
catchment Groundwater driven system
area . (dolomites) Steenkoppies
2.3 Quantity Low flows Refer to Groundwater RQOs | Base Flows compartment over abstraction.
South Stress index should not be <65%
eastern
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IUA | Class River ReSOl_Jrce scolgle Component Sub-component RQO Indicator Numerical Limit
Unit Category
portion of
A21F
Orthophosphate (POy) < 0.010 milligrams/litre (mg/l) (50"
as Phosphorus percentile)
Instream concentration of
Nutrients nutrlent§ must bfa maintained
to sustain aquatic ecosystem
health.
Nitrate (NOjz) & Nitrite - . i .
(NO>) as Nitrogen < 0.05 milligrams/litre (50™ percentile)
< 20 milliSiemens/metre (mMS/m)
(95" percentile)
Electrical Conductivity
(EC)
Quality <10 milligrams/iitre (95" percentile)
Sulphate
Instream salinity must be
Salts maintained at current status
to ensure protection of < 10 milligrams/litre (95" percentile)
resource.
Sodium
< 10 milligrams/litre (95" percentile)
Chloride

36

/102 439dINTS3A 8 LNVHIOMSIVVLS

6€ OlEly ON



Table 4: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 3: CROCODILE /

Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

ROODEKOPJES
IUA | Class River Refjc:‘?trce Eg;t’:::;' Component Sub-component RQO Indicator Numerical Limit
Maintenance | Drought
Low flows | flows
EWR maintenance low and (m3s) (m3s)
drought flows: Oct 1425 1446
Crocodile River at Base Flows Nov 1591 1607
CROC_EWR3in A21J Dec 1.690 1'703
NMAR = 143.3x10°m? Maintenance flows and - -
REC=C/D cat drought flows Jan 1.993 1.995
Low flows =G/ category 9 Feb 2.276 2.267
The maintenance low flows (Intermediate EWR site Mar 2.290 2.279
and drought flows must be on Crocodile River Apr 2.022 2.024
attained to support the Monitoring at A2H083) May 1.870 1.878
aquatic ecosystem and the Jun 1.765 1.776
downstream users. Jul 1.679 1.690
» Quantit Aug 1.564 1.580
w Crocodile River y Sep 1.441 1.462
o} from outflow High flows (m%s)
= Hartebeespoort Oct 0
a . Nov 1717
9 Dam to inflow EWR high flows: Floods Dec 2.942
4 M Roodekopjes 31 c/D Crocodile River at . e Jan 0
o Dam, - CROC_EWR3 in A21J High flow also specified  "Fep, 6191
3 Rosespruit High flows NMAR = 143.3x10°m? as '”.d""d“at' f'.ootd o [Mar 1,668
o ) REC=C/D category requirements in terms of - 0
Q Ramogatla and size and duration (see
o . Appendix A) May 0
& Kareespruit Jun 0
& (A21J) Jul 0
Aug 0
Sep 1.729
Orthophosphate (POy’) < 0.050 milligrams/litre (mg/l) (50"
as Phosphorus percentile)
Instream concentration of
Quality Nutrients nutrients must be improved

to sustain aquatic ecosystem

health.

Nitrate (NOs) & Nitrite
(NOy) as Nitrogen

< 1.0 milligrams/litre (50™ percentile)
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Electrical Conductivity
(EC)

< 75 milliSiemens/metre (mS/m)
(95" percentile)

Sulphate < 90 milligrams/litre (95" percentile)
Instream salinity must be
maintained at current status
Salts to ensure protection of
resource and sustainability
of the resource.
Sodium < 60 milligrams/litre (95" percentile)
Chloride < 70 milligrams/litre (95" percentile)
The presence of pathogens -
Pathogens should pose no risk to | Escherichia coli (E.coli) 130 counts/100 millitres (mi)

human health.

(95" percentile)

System Variables

pH range must be
maintained within limits

6.5 (5" percentile) and 8.5 (951"

spet;lf_led to support the pH range percentile)

aquatic ecosystem and

water user requirements.

A baseline assessment to o -

determine the present state Turbidity A 10% variation from background

instream turbidity is required.

concentration is allowed.

Dissolved oxygen levels
must be attained to support
the aquatic ecosystem.

Dissolved oxygen

> 6 milligrams/litre (mgl/l)
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Toxics

The concentrations of
toxicants must pose no risk
to aquatic organisms and to
human health.

Ammonia as N

< 0.0725 milligrams/litre (mg/l)
(95th percentile)

Aluminium (Al)

< 0.105 milligrams/litre (mg/l)
(95th percentile)

Manganese (Mn)

< 0.15 milligrams/litre (mg/l)
(95th percentile)

Iron (Fe)

< 0.1 milligrams/litre (mg/l)
(95th percentile)

Lead (Pb) hard

< 0.005 milligrams/litre (mg/l)
(95th percentile)

< 0.0073 milligrams/litre (mg/l)

Copper (Cu) hard (95th percentile)

. . < 0.07 milligramsl/litre (mg/l)
Nickel (Ni) (95th percentile)
Atrazine <0.078 milligrams/litre (mg/l)
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IUA | Class River Refjm_lrce =Eslesfe Component Sub-component RQO Indicator Numerical Limit
nit Category
Mancozeb 0.009 milligrams/litre (mg/l)
Glyphosate 0.7 milligrams/litre (mg/l)
Endosulfan 0.13 micrograms/litre (ug/l)
Habitat diversity should be
improved  from a D | Index of Habitat Integrity,
ecological category to a C/D | Rapid Habitat
Instream category. Flow variation | Assessment Method and | Instream Habitat Integrity EC = C/D
concern for flow and habitat | Model (RHAMM), > 58%
dependant  biota.  Flow | Geomorphic Assessment
should be adequate for flow | Index
dependent taxa.
Habitat Riparian vegetation should
be maintained at a C/D
ierr?glr%?/ggl SS(t)er]gory Aligr: Index of Habitat Integrity VEGRAI EC =C/D 2 58%.
Riari : ” . L . * | Prohibit any further development into
iparian habitat vegetation infestation must | Vegetation Response R
riparian zone.
be controlled and | Assessment Index
developments  into  the
riparian zone should be
prohibited.
Fish community should be Fish ecology category = C/D
improved from a D FRAI 2 58%
ecological category to a C/D | Fish Response
Fish category. Regulated Assessment Index Indicator  species in  (Crocodile
seasonality required to (FRAI) River): AJOH, and flow dependant
accommodate flow sensitive BMAR, CPRE
Biota fish species.
— 0,
Macroinvertebrate Macroinvertebrate '\SAL%ASI ECGO D=42%
Aquatic assemblage must be Response Assessment ASPT = 4.0

macroinvertebrates

maintained within a D
ecological category or
improved upon.

Index, and the South
African Scoring System
Version 5 (SASS5).
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IUA | Class River Reﬁ‘:i’trce Eg:tfg:;;l Component Sub-component RQO Indicator Numerical Limit
The suitability of this stretch A baseline assessment should be
of river to serve as a habitat conducted to determine the aquatic
for aquatic bird and mammal bird community and representative
Semi aquatic biota populations must be | Aquatic  birds/Indicator | mammal species along the river
maintained through proper | mammal species reach. There is a need to set a
habitat management. numerical RQO for density of
Riparian zone habitat must animals/birds  based on the
be improved. available/collected data.
Diatom assemblage must be
Diatoms maintained within a D Specific Pollution Index | Diatom EC = D = 42%
ecological category or
improved upon.
The dam must be managed
to protect ecosystem
function as well as
downstream users. Develop
and update operational rules
Loprtitrr:]ir(’iqag;g Izl:/ztle:ri]n order Minimum operating level Operation rules as applicable.
Quantity Dam levels to ensure that aquatic required in dam Minimal level to sustain aquatic
ecosystem diversity is ecosystem (15-18%).
maintained.
Dam releases are required
to meet downstream flows
for ecological flow
Roodekopjes requirements.

Dam 32 Concentration of

A21)) = _orthophosphate m_ust be

‘

. : Orthophosphate 95" percentile
water quality requirements of
water users. The dam must
be maintained as a
Quality Nutrients mesotrophic system.

Concentration of total
phosphorous must be
improved to sustain
ecosystem health and the
water quality requirements of
water users. The dam must
be maintained as a
mesotrophic system.

Total phosphorous

<0.130 mg/t
50th percentile
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Concentration of nitrate &
nitrite must be improved to
sustain ecosystem health
and the water quality
requirements of water users.
The dam must be
maintained as a mesotrophic
system.

Nitrite& Nitrate

< 0.70 mg/L N 95th percentile

The salinity in the dam must
be maintained to support
ecosystem health and the
water quality requirements of
the downstream users.

Electrical Conductivity

<70 mS/m
95th percentile

The salinity in the dam must
be maintained to support

<
Salts ecosystem health and the Sulphate 95612 me%/cl_entile
water quality requirements of P
the downstream users.
The salinity in the dam must
be maintained to support <70 ma/t
ecosystem health and the Sodium §5th megrcentile
water quality requirements of P
the downstream users.
Pathogens should be —
Pathogens maintained at levels safe for | Escherichia coli (E.coli) 130 counts/100 miliitres (ml)

human use.

(95" percentile)

System Variables

The water must be

6.5-9.0
acceptable for recreational pH )
use. 95th percentile
Increased clarity Turbidity 204 m

5th percentile
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IUA | Class River Reﬁot_lrce Selelies Component Sub-component RQO Indicator Numerical Limit
nit Category
No more than 2 °C increasing
Moderate change Temperature change in both minimum and
maximum
The oxygen levels in the S
system must maintain the Dissolved Oxygen 557&10 mg/L 0.2
. percentile
ecological system.
The dam must be managed Cyanobacterial dominance with Chl a
Toxics to minimize the development Cyanobacteria concentration higher than 30ug/t
of toxic cyanobacterial must be kept at less than 20% of the
blooms time.
To manage the water
resource for maintenance of
aquatic ecosystem diversity
(instream, biotic agnd semi-
aquatic  species, riparian
zones). Riparian vegetation
Habitat Dam Habitat Conserve, maintain, H P 9 70% riparian vegetation cover
- . ealth
rehabilitate and establish
artificial shoreline and
riparian zones. The natural
riparian zone should be
preserved as far as possible
to ensure necessary habitat.
The fish population must be
) ) . monitored through health
Fish ;'S:r:‘:ﬁir;;i%eur:’lt)é:nd Fish djversity and assessment studies. Suitable .
maintained quantity abundances should be determined.
' Target fish stocks should be
. determined.
Biota
) The Chl a concentrations
Periphyton/ . h 20-30ug/t
Phytoplankton must be maintained in a Chl a 50th percentile

eutrophic state.
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Table 5: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in
WATERKLOOFSPRUIT / VAALKOP

the Integrated Unit

of Analysis 4: HEX /

IUA | Class River Resou_rc Sl Component Zhle RQO Indicator Numerical Limit
e Unit Category component
Instream concentration of nutrients as | Orthophosphate (POy) < 0.050 milligrams/litre (mg/l)
specified must be attained to sustain as Phosphorus (50" percentile)
Nutrients aquatic ecosystem health and ensure
the prescribed ecological category is | Nitrate (NOy) & Nitrite | < 0.5 milligrams/litre (50"
met. (NOy) as Nitrogen percentile)
) » < 70 milliSiemens/metre (mS/m)
Instream salinity levels as specified | Electrical Conductivity (95" percentile)
must be attained to sustain aquatic (EC)
Salts
ecosystem health and ensure the <70 miligrams/iitre (95"
rescribed ecological category is met. =
p 9 gory Sulphate percentile)
a -
o) Pathogens The presence of pathogens should Escherichia coli (E.col) 130mcounts/1_00 millilitres (ml)
™ pose no risk to human health. (95" percentile)
&l Sterkstroom
< from outflow pH range must be maintained within
2 Buffelspoort limits specified to support the aquatic H range 6.5 (5" percentile) and 8.5 (95"
= Dam to inflow ecosystem and water user P 9 percentile)
a Roodekopjes System requirements.
o Dam, Variables
A Maretwane, ) A baseline assessment to determine A 10% variation from
8 I Tshukutswe - 4.1 c Quality the present state instream turbidity is | Turbidity background concentration is
ot Quaternary required. allowed.
4
[~ catchment
w .
:: A21K middle Ammonia as N < 0.0725 milligrams/litre (mg/l)
2 and lower (95th percentile)
< catchment
x5 below dam
< - .
T Aluminium (Al) <0.062 m||||g_rams/||tre (mg/l)
& (95th percentile)
The concentrations of toxins must be - .
. maintained at levels that are not toxic Chromium (IV) < 0.0675 mllllgramsllltre (mg/l)
Toxics (95th percentile)

to aquatic organisms and a threat to
human health

Manganese (Mn)

< 0.15 milligrams/litre (mg/1)
(95th percentile)

Iron (Fe)

< 0.1 milligrams/litre (mg/l)
(95th percentile)
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IUA | Class River Resou_rc Sl Component = RQO Indicator Numerical Limit
e Unit Category component
<0.005 milligrams/litre (mg/l)
Lead (Pb) hard (95th percentile)
<0.0073 milligrams/litre (mg/l)
Copper (Cu) hard (95th percentile)
. . <0.07 milligrams/litre (mg/l)
Nickel (Ni) (95th percentile)
. . . o Index of Habitat
Habltat dlversny should be maintained Integrity, Rapid Habitat
in an ecological category C. The . I
. ) . . Assessment Method and | Instream Habitat Integrity E= C
Instream integrity of the habitat, water quality o
" Model (RHAMM), > 62%
and flow conditions must be X
e Geomorphic
maintained.
Habitat Assessment Index
abtia VEGRAIEC = C =62%
Vegetation control must be maintained | Index of Habitat
Riparian habitat ina C e:cologlcal category. Alien Integrity, Vegetation
infestation control must be Response Assessment
implemented. Index
Fish ecology category= C/D
The fish community must be FRAI = 58%
maintained in a C/D ecological Fish Response Collect 6 species in 20min
) category. An assessment of the fish p sampling effort.
Fish ; Assessment Index . .
community should be conducted Indicator species BMOT
] - (FRAI).
annually to monitor against the
prescribed ecological category. (site A2STER-MAMOG)
Macroinvertebrate _ o
Biota Aquatic Macroinvertebrate assemblage must Response Assessment MIRAIEC =D 242%
) S o ) SASS 2 70
macroinvertebrate| be maintained within a D ecological Index, and the South
: : . ASPT 2 4.2
s category or improved upon. African Scoring System
Version 5 (SASS5).
Diatom assemblage must be
maintained within a largely modified
Diatoms condition or improved upon Specific Pollution Index Diatom EC =D 242%
Upper reaches EWR maintenance low and drought | Base Flows Maintenance | Drought
of Sterkstroom 42 . flows: Low flows | flows
to inflow - Quantity | Low Flows Sterkstroom at CROC_EWR11 in | Maintenance flows and (m¥s) (m¥s)
Buffelspoort A21K drought flows Oct | 0.078 0.033
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IUA | Class River Resou_rc el Component il RQO Indicator Numerical Limit
e Unit Category component
Dam NMAR = 14.0x10°m?® Nov | 0.083 0.035
(A21K middle REC=C category Rapid EWR site 11 on "Dec | 0.086 0.036
and upper Sterkstroom (monitoring
.094 .
catchment Adequate protection of instream flows | at A2H053) Jan | 0.09 0.039
above dam) required (must be maintained to Feb | 0.113 0.047
support biota). Mar | 0.104 0.043
Management of land based activites Apr | 0.101 0.042
required. Ma | 0.09 0.038
y
Jun | 0.09 0.038
Jul | 0.085 0.036
Aug | 0.082 0.035
Sep | 0.082 0.035
Instream concentration of nutrients as
specified must be attained to sustain i - .
Quality Nutrients aquatic ecosystem health and ensure gsrtgﬂgr;o;g?:;e (PO) (SSg;,E) 12rr:;IIr:SI?)ms/I|tre (mg/l)
the prescribed ecological category is P P
met.
Nitrate (NOjz) & Nitrite | < 0.5 milligrams/litre (50"
(NO7) as Nitrogen percentile)
< 55 milliSiemens/metre (mS/m)
Instream salinity levels as specified (95" percentile)
Salts must be attained to sustain aquatic | Electrical Conductivity
ecosystem health and ensure the | (EC)
prescribed ecological category is met.
il i th
Sulphate <70 m||_I|grams/I|tre (95
percentile)
Index of Habitat
Habitat Instream Habitat diversity should be maintained | Integrity, Rapid Habitat Instream Habitat Integrity EC =

within a B/C ecological category.

Assessment Method and
Model (RHAMM)

B/C = 78%
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IUA | Class River Resou_rc Sl Component Zhle RQO Indicator Numerical Limit
e Unit Category component
Riparian  vegetation  should be
maintained within a B/C ecological | Index of Habitat
L . category. Alien infestation must be | Integrity, Vegetation - o
Riparian habitat | -+ ied and managed. Response Assessment VEGRAIEC =B/C 278%
Index
Fish ecology category = C
The fish community must be FRAI 2 62%
maintained in a C ecological category. ) Collect 6 species in 20min
' . Fish Response ; : .
Biota Fish An assessment of the fish community Assessment Index sampling effqrt Indlca.tor species
should be conducted annually to (FRAI) — flow sensitive species, AURA,
monitor against the prescribed BMOT
ecological category. (Sterkstroom at CROC_EWR11
in A21K)
MIRAIEC =C 262%
Macroinvertebrate i’gﬁ? i ;070
Aquatic Macroinvertebrate assemblage must Response Assessment -
macroinvertebrat | be maintained within a C ecological Index, and the South
es category or improved upon. African Scoring System
Version 5 (SASS5). (Sterkstroom at CROC_EWR11
in A21K)
The dam must be managed to protect
ecosystem function as well as
downstream users. Develop and Minimum operating level Operation rules as applicable.
Quantity Dam levels updat_e ope_ratlonal rules for t.he dam to required in dam - . .
sustain optimum dam levels in order to Minimal level to sustain aquatic
ensure that aquatic ecosystem ecosystem (15-18%).
diversity is maintained.
Concentration of orthophosphate must
be improved to sustain ecosystem
health and the water quality <0.015 mg/t
Buffelspoort requirements of water users. The dam Orthophosphate 50th percentile
Dam 43 must be maintained as a eutrophic
(A21K) - Nutrients system.
Concentration of nitrate & nitrite must
be improved to sustain ecosystem
. health and the water quality L . ’
Quality requirements of water users. The dam Nitrite& Nitrate < 0.50 mg/L N 95th percentile
must be maintained as a mesotrophic
system.
The salinity in the dam must be
maintained to support ecosystem
Salts health and the water quality Electrical Conductivity = 55 mS/m .
) 95th percentile
requirements of the downstream
users.
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IUA | Class River Resou_rc Sl Component e RQO Indicator Numerical Limit
e Unit Category component
Pathogens should be maintained at . . . 130 counts/100 millilitres (ml)
Pathogens levels safe for human use. Escherichia coli (E.cof) (95" percentile)
System The water must be acceptable for H 6.5-9.0
Variables recreational use. P 95th percentile
The fish population must be
monitored through health
Fi The fish diversity and quantities must Fish diversity and assessment studies. Suitable
ish L ;
be maintained. quantity abundances should be
determined. Target fish stocks
) should be determined.
Biota
Birds Habitat availability In_dlc_ator species Health assessment studies
Birdlife.
Orthophosphate (POy) < 0.015 milligrams/litre (mg/1)
. . as Phosphorus (50" percentile)
Instream concentration of nutrients as
specified must be attained to sustain
Nutrients aquatic ecosystem health and ensure
the prescribed ecological category is
t.
me Nitrate (NOy) & Nitrite | < 0.5 milligrams/iitre (50"
Upper Hex river (NO7) as Nitrogen percentile)
to Olifantsnek
Dam, 4 4 Quality e
Rooikloofspruit sggi m|II|S|etr.r|1ens/metre (mS/m)
(A22G) (95" percentile)
Electrical Conductivity
Instream salinity levels as specified
Salts must be attained to sustain aquatic

ecosystem health and ensure the
prescribed ecological category is met.

Sodium

< 70 milligrams/litre (95
percentile)
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IUA | Class River Resou_rc Sl Component Zhle RQO Indicator Numerical Limit
e Unit Category component
il i th
Chloride <40 ml[llgramsllltre (95
percentile)
The presence of pathogens should . . . 130 counts/100 millilitres (ml)
Pathogens pose no risk to human health. Escherichia coli (E.coli) (95" percentile)
Habitat diversity should be maintained | Index of Habitat
Instream within a C ecological category. Flow Integrity, Rapid Habitat Instream Habitat Integrity EC =
must be adequate to support species Assessment Method and | C = 62%
and taxa and habitat. Model (RHAMM)
Habitat Riparian  vegetation  should be
maintained within a C ecological | Index of Habitat
L ) category. Alien infestation must be | Integrity, Vegetation _
Riparian habitat controlled and managed. Response Assessment VEGRAIEC=C 262%
Index
Fish ecology category = C
An assessment of the fish community . FRAI 2 62%
houl I Fish Response
Fish shou d be cqnducted annuatly to Assessment Index ;
monitor against the prescribed C (FRAI) Collect at least 20 BMOT in
ecological category. 20min sampling effort.
Biota
Macroinvertebrate .
M EC= 2
Aquatic Macroinvertebrate assemblage must Response Assessment 62&:)/(:,)romvertebrate c= ¢
macroinvertebrate| be maintained within a C ecological Index, and the South SASS = 140
s category or improved upon. African Scoring System ASPT S 58
Version 5 (SASS5). -
The dam must be managed to protect
ecosystem function as well as
downstream users. Develop and
Olifantsnek Dam :5:3?1 %pzﬁﬂﬁzlaﬁl‘r:\/g; tizeocrj::: ttg Minimum operating level Operation nules as applicable.
(A22G) 45 Quantity Dam level P required in dam

ensure that aquatic ecosystem
diversity is maintained.

Dam releases are required to meet
downstream flows for ecological flow
requirements.

Minimal level to sustain aquatic
ecosystem (15-18%).
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IUA | Class River Resou_rc el Component il RQO Indicator Numerical Limit
e Unit Category component
Concentration of orthophosphate must
be improved to sustain ecosystem
health and the water quality <0.015mg/t
requirements of water users. The dam Orthophosphate 95th percentile
must be maintained as a mesotrophic
. system.
Nutrients Concentration of nitrate & nitrite must
be improved to sustain ecosystem
health and the water quality L . <0.50 mg/L N
requirements of water users. The dam Nitrite& Nitrate 95th percentile
must be maintained as a mesotrophic
tem.
Quality system
The salinity in the dam must be
maintained to support ecqsystem . B <55 mS/m
Salts health and the water quality Electrical Conductivity 05th percentile
requirements of the downstream P
users.
Pathogens Pathogens should be maintained at Escherichia coli (E.coli) 130mcounts/1_00 millilitres (ml)
levels safe for human use. (95™ percentile)
To manage the water resource for
maintenance of aquatic ecosystem
diversity (instream, biotic agnd semi-
aquatic species, riparian zones).
Habitat Dam Habitat Conserve, maintain, rehabilitate and Riparian vegetation 50% riparian vegetation cover
establish artificial shoreline and
riparian zones. The natural riparian
zone should be preserved as far as
possible to ensure necessary habitat.
Maintenance | Drought
EWR maintenance low and drought Low flows | flows
flows: Base flows (m¥s) (m¥s)
) ) ) Oct | 0.013 0.011
Hex River (at new W-component) in Maintenance flows and
Hex river from A22H drought flows Nov | 0.014 0.012
Olifantsnek NMAR = 12.11x10°m? Dec | 0.015 0.013
Dam, to inflow . REC=D category (Node on Hex River
Bospoort Dam, 4.6 Quantity Low Flows downstream Olifantsnek | Jan | 0.019 0.016
Sandspruit The maintenance low flows and Dam. Monitoring at new ["Eep [ 0.028 0.023
(A22H) drought flows must be attained so that | W-component of the
the environmental flows requirements dam Mar | 0.026 0.022
are met to support a healthy condition Apr | 0.020 0.017
for the ecosystem and users.
Ma | 0.017 0.015
y
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IUA | Class River Resou_rc Sl Component = RQO Indicator Numerical Limit
e Unit Category component
Jun | 0.017 0.014
Jul | 0.015 0.013
Aug | 0.014 0.012
Sep | 0.014 0.012
Instream concentration of nutrients
must be improved to sustain aquatic Orthophosphate (POx’) < 0.125 milligrams/litre (mg/l)
ecosystem health and the water as Phosphorus (50" percentile)
quality requirements of the water users
Nutrients are met. Nutrient management
required to ensure sustainability of the
system. Water quality must be
improved to improve present Nitrate (NOs) & Nitrite | < 1.0 milligrams/litre (50"
ecological state from E to D ecological | (NO,) as Nitrogen percentile)
category.
. . < 85 milliSiemens/metre (mS/m)
Electrical Conductivity (95" percentile)
Salinity levels are significantly high.
Instream salinity must be improved to
support the aquatic ecosystem and the - . h
Quality Salts water quality requirements of the water | Sulphate s 120 mllllgrams/lltre (95
) . percentile)
users. Water quality must be improved
to improve present ecological state
from E to D ecological category.
il i th
Chioride <120 n_wllllgrams/htre (95
percentile)
The presence of pathogens should . . . 130 counts/100 millilitres (ml)
Pathogens pose no risk to human health. Escherichia coli (E.coli) (95" percentile)
pH range must be maintained within
System limits specified to support the aquatic 6.5 (5" percentile) and 8.5 (95"
: pH range ;
Variables ecosystem and water user percentile)

requirements.
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IUA | Class River Resou_rc Sl Component e RQO Indicator Numerical Limit
e Unit Category component
A baseline assessment to determine A 10% variation from
the present state instream turbidity is Turbidity background concentration is
required. allowed.
. < 0.1 milligrams/litre (mg/l)
Ammonia as N (95th percentile)
- < 0.15 milligrams/litre (mg/l)
Aluminium (Al) (95th percentile)
< 0.15 milligrams/litre (mg/1)
Manganese (Mn) (95th percentile)
The concentrations of toxins must be
) maintained at levels that are not toxic < 0.3 milligrams/litre (mg/l)
Toxics Iron (Fe)

to aquatic organisms and a threat to

human health

(95th percentile)

Lead (Pb) hard

<0.0095 milligramsl/litre (mg/l)
(95th percentile)

Copper (Cu) hard

<0.0073 milligrams/litre (mg/l)
(95th percentile)

Nickel (Ni)

<0.07 milligrams/litre (mg/l)
(95th percentile)
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IUA | Class River Resou_rc Sl Component Zhle RQO Indicator Numerical Limit
e Unit Category component
Atrazine <0.078 milligrams/litre (mg/l)
Mancozeb 0.009 milligrams/litre (mg/l)
Glyphosate 0.7 milligrams/litre (mg/l)
Endosulfan 0.13 micrograms/litre (ug/l)
Habitat diversity should be improved Instream Habitat Integrity EC =
from a D ecological category to a C | Index of Habitat | C 2 62%
Inst category to support the overall | Integrity, Rapid Habitat
nstream ecological integrity of the system. Assessment Method and
Model (RHAMM)
Habitat
. : . = 0,
Riparian habitat Rlp_arla_n vegetation shou!d be Index of Habitat Integrity VEGRAIEC=D 2 42%
maintained at a D ecological category.
Fish community should be maintained Fish ecology category = D
at a D ecological category or improved Fish R FRAI 2 42%
. ) upon. Flow should be adequate for Ish Response
Biota Fish Assessment Index

flow dependant species.

(FRAI)
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IUA | Class River Resou_rc Sl Component e RQO Indicator Numerical Limit
e Unit Category component
A baseline assessment should
The suitability of this stretch of river to gguzzgdugit%d tgoﬁﬁim;e ;:g
serve as a habitat for aquatic bird and ’ ’
Semi aquatic | mammal  populations must be | Aquatic birds/Indicator ;?grr]es;]r;tarit\l/\;er Egam?l'lh(se?:ie;
biota maintained through proper habitat | mammal species nee(? to set a numérical RQO
management. Riparian zone habitat for density of animals/birds
must be improved. based on the available/collected
data.
M invertebrat MIRAI EC =D 2 42%
. Macroinvertebrate assemblage must acroinvertebrate SASS = 70
Aquatic be maintained within a D ecological Response Assessment | azqpr > 42
macroinvertebrat ) Index, and the South
es category or improved upon. African Scoring System .
Version 5 (SASS5). (SiteA2HEX-PAARD)
Concentration of orthophosphate must
be improved to sustain ecosystem <0.5malt
health and the water quality Orthophosphate EOtH e?centile
requirements of water users. The dam phosp P
must be maintained as a eutrophic
system.
Concentration of total phosphorous
must be improved to sustain
. ecosystem health and the water < %130 mg/?
Nutrients . ) Total phosphorous 50" percentile
quality requirements of water users.
The dam must be maintained as a
eutrophic system.
Concentration of nitrate & nitrite must
Bospoort Dam be improved to sustain ecosystem
. health and the water quality L . <1.00mg/LN
(A22H) 4 Quality requirements of water users. The dam Nitrite& Nitrate 95th percentile
must be maintained as a eutrophic
system.
The salinity in the dam must be
maintained to support ecosystem
health and the water quality Electrical Conductivity Sfﬁﬁ mesrggntile
requirements of the downstream P
users.
Salts

The salinity in the dam must be
maintained to support ecosystem
health and the water quality
requirements of the downstream
users.

Sodium

<100 mg/t
95th percentile
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IUA | Class River Resou_rc Sl Component Sl RQO Indicator Numerical Limit
e Unit Category component
Pathogens Pathogens should be maintained at Escherichia coli (E.coli) 13({hcounts/1'00 millilitres (ml)
levels safe for human use. (95™ percentile)
The water must be acceptable for H 6.5-9.0
recreational use. P 95th percentile
System
Variables
Increased clarity with readin Turbidit 20.4m
y g y 5th percentile
e cam st e e
Toxics minimize the development of toxic Cyanobacteria 30ua/t t be kept tgl th
cyanobacterial blooms Hgit must be kept at less than
20% of the time.
To manage the water resource for
maintenance of aquatic ecosystem
diversity (instream, biotic agnd semi-
aquatic species, riparian zones). Riarian vegetation
Habitat Dam Habitat Conserve, maintain, rehabilitate and P 9 50% riparian vegetation cover
f g ; Health
establish artificial shoreline and
riparian zones. The natural riparian
zone should be preserved as far as
possible to ensure necessary habitat.
The fish population must be
monitored through health
) . . " . . . assessment studies. Suitable
Biota Fish g’gemflasi:tg::zzsny and quantities must FLs:n(tjiltversny and abundances should be
' a Y determined. Target fish
assemblage should be
determined.
The Chl a concentrations must be
' maintained in as eutrophic system.
Periphyton/ : ) 20-30ug/t
Phytoplankton Aesthetic quality of the dam must be Chl a 50th percentile
managed by control of
phytoplankton/periphyton growth.
Waterkloofspruit EWR maintenance low and drought | Base flows Maintenance | Drought
(A22H) P 48 Quantity Low Flows flows: Maintenance flows and Low flows | flows
Waterkloofspruit at CROC_EWR14 in | drought flows (m®ls) (m®/s)
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IUA | Class River Resou_rc el Component il RQO Indicator Numerical Limit
e Unit Category component
A22H Oct | 0.028 0.010
NMAR = 5.469x10°m? Rapid EWR site 14 on 570027 0,010
REC=B/C category Waterkloofspruit
(monitoring at A2H038) | Dec | 0.028 0.010
The maintenance low flows and Jan | 0.035 0.013
drought flows must be attained so that
the environmental flows requirements Feb | 0.039 0.014
are met to support a healthy condition Mar | 0.038 0.014
for the ecosystem and users. Apr | 0.035 0013
Ma | 0.033 0.012
y
Jun | 0.033 0.012
Jul | 0.031 0.011
Aug | 0.03 0.011
Sep | 0.03 0.010
Orthophosphate (POy) < 0.025 milligrams/litre (mg/1)
as Phosphorus (50" percentile)
Instream concentration of nutrients
Nutri must be maintained to sustain aquatic
utrients
ecosystem health and ensure the
prescribed ecological category is met.
Nitrate (NOs) & Nitrite | < 0.25 milligrams/litre (50
(NOy) as Nitrogen percentile)
< 20 milliSiemens/metre (mS/m)
(95" percentile)
Quality Electrical Conductivity
< 10 milligrams/litre (95
Instream salinity must be maintained percentile)
Salts at current status to ensure protection Sulphate
of good ecological integrity or P
resource.
< 10 milligrams/litre (95"
percentile)
Chloride
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IUA | Class River Resou_rc Sl Component Sl RQO Indicator Numerical Limit
e Unit Category component
The presence of pathogens should . . . 130 counts/100 millilitres (ml)
Pathogens pose no risk to human health. Escherichia coli (E.cof) (95" percentile)
pH range must be maintained within
System limits specified to support the aquatic 6.5 (5" percentile) and 8.5 (95"
Variables ecosystem and water user PH range ercentile)
Y p
requirements.
A baseline assessment to determine A 10% variation from
the present state instream turbidity is Turbidity background concentration is
required. allowed.
Instream Habitat Integrity EC =
Index of Habitat B = 82%
Instream Habitat diversity should be maintained | Integrity, Rapid Habitat
in the B ecological category. Assessment Method and
Model (RHAMM)
Habitat
Index of Habitat
L . Riparian ~ vegetation should be | Integrity, Vegetation _ o
Riparian habitat maintained at a B ecological category. | Response Assessment VEGRAIEC=B =82%
Index
Fish community should be maintained Fish ecology category = B/C
at a B/C ecological category. Area | Fish Response FRAI 2 78%
Fish above the waterfall must be protected | Assessment Index Sample 20 BMOT in 20min
due to presence of TSPA upstream of | (FRAI) sample effort
waterfall. FRAI should be conducted to
monitor against current category
Biota A baseline assessment .should
Th itability of this stretch of river t be conducted to determine the
© Sultabllity of this stretch of river to tic bird community and
serve as a habitat for aquatic bird and aqua ’ ;
Semi-Aquatic mammal opulations  must  be | Aquatic birds/Indicator representa_tlve mammal species
q pop q
; o . ; along the river reach. There is a
species maintained through proper habitat | mammal species

management. Riparian zone habitat
must be improved.

need to set a numerical RQO
for density of animals/birds
based on the available/collected
data.
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IUA | Class River Resou_rc Sl Component e RQO Indicator Numerical Limit
e Unit Category component
Macroinvertebrate assemblage must Macroinvertebrate
Aquatic L s . Response Assessment | MIRAIEC =C 262%
) be maintained within a C ecological
macroinvertebrat cateqory or improved uoon Index, and the South | SASS = 150
es gory P pon. African Scoring System | ASPT = 6.0
Version 5 (SASS5).
EWR maintenance low and drought Maintenance | Drought
flows: Low flows | flows
Hex River at CROC_EWRG6 in A22J (m®/s) (m®ls)
NMAR = 26.9x10°m? Oct | 0.024 0.015
REC=D category Nov | 0.026 0.023
Base flows
The maintenance low flows and Dec | 0.035 0.022
drought flows must be attained to | paintenance flows and Jan | 0.052 0.022
support a healthy condition for the drought flows Feb | 0.093 0.070
Quantity Low Flows ecosystem and users. v 0,064 0,067
Intermediate EWR site 6 a o i
on Hex River | Apr | 0.085 0.054
(monitoring at A2H094) Ma | 0.039 0.039
y
Jun | 0.035 0.035
Jul | 0.030 0.030
Al .02 .02
Hex River ug | 0.028 0.028
outflow Sep | 0.025 0.023
Bospoort Dam Instream concentration of nutrients ; - .
to inflow 49 must be improved to sustain aquatic Onlr;?]phoiphate (PO4) 558;9 50 mllllglramsllltre (mg/l)
Vaalkop Dam ecosystem health and the water as Fhosphorus (50" percentile)
(A22J) quality requirements of the water users
. are met. Nutrient management
Nutrients required to ensure sustainability of the
. i . . . "
system. Water quality must be Nl\llt(r)at_e (NN(%(g) & Nitrite | £2.0 nj[!:llgrams/htre (50
improved to improve present (NO;) as Nitrogen percentile)
ecological state from E to D ecological
category.
: ) - < 85 milliSiemens/metre (mS/m)
Quality Salinity levels are significantly high. Electrical Conductivity (95" percentile)
Instream salinity must be improved to
support the aquatic ecosystem and the Sulphate < 120 milligrams/litre (95"
Salts water quality requirements of the water percentile)
users. Water quality must be improved
to improve present ecological state . < 120 milligrams/litre (95
from E to D ecological category. Chloride percentile)
Pathogens The presence of pathogens should Escherichia coli (E.coli) 130 counts/100 millilitres (ml)

pose no risk to human health.

(95" percentile)
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IUA | Class River Resou_rc Sl Component Zhle RQO Indicator Numerical Limit
e Unit Category component
pH range must be maintained within
limits specified to support the aquatic 6.5 (5" percentile) and 8.5 (95"
pH range ;
ecosystem and water user percentile)
System requirements.
Variables ] - —
A baseline assessment to determine A 10% variation from
the present state instream turbidity is Turbidity background concentration is
required. allowed.
. < 0.007 milligrams/litre (mg/1)
Ammonia (95th percentile)
. < 0.1 milligrams/litre (mg/l)
Aluminium (Al (95th percentile)
< 0.15 milligramsl/litre (mg/l)
Manganese (Mn) (95th percentile)
The concentrations of toxins must be
. maintained at levels that are not toxic <0.3 milligrams/litre (mg/l)
Toxics to aquatic organisms and a threat to Iron (Fe) (95th percentile)
human health
<0.0095 milligramsl/litre (mg/l)
Lead (Pb) hard (95th percentile)
<0.0073 milligramsl/litre (mg/l)
Copper (Cu) hard (95th percentile)
. . <0.07 milligrams/litre (mg/l)
Nickel (Ni) (95th percentile)
uﬁﬁ;;a;dljlvzgzlltggsiggluéitzzg:;lgrtalned :Efee Xrift)f |-Il-?abitithabita’t Instream Habitat Integrity EC =
Instream improved upon. Habitat diversity for grity, Rap o anty
) h " Assessment Method and | D = 42%
flow and marginal vegetation sensitive
: . Model
species and taxa must be attained.
Habitat
méintained a & C ecclogicalcategory | 108%of Habia
Riparian habitat | or better condition. Habitat protection Integrity, Vegetation VEGRAIEC = C 2 62%
p - ' at protect Response Assessment
required. Developments into riparian
Index
zone must be controlled.
An assessment of the fish community Fish Response
Biota Fish should be conducted annually to Assessment Index Fish ecology category = D

monitor against the prescribed D
ecological category.

(FRAI)

FRAI 2 42%
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IUA

Class

River

Resourc
e Unit

Ecological
Category

Component

Sub-
component

RQO

Indicator

Numerical Limit

Vaalkop Dam

and lower reach
of Elands
before
confluence with
Crocodile
(A22J)

Aquatic
macroinvertebrat
es

Macroinvertebrate assemblage must
be maintained within a D ecological
category or improved upon.

Macroinvertebrate
Response Assessment
Index, and the South
African Scoring System
Version 5 (SASS5).

MIRAI EC =D 2 42%

SASS 2 70

ASPT = 4.2

REMP site A2HEXR-ROOIW

Diatoms

Diatom assemblage must be
maintained within a D ecological
category or improved upon

Specific Pollution Index

Diatom EC =D 2 42%

Quantity

Dam level

The dam must be managed to protect
ecosystem function as well as
downstream users. Develop and
update operational rules for the dam to
sustain optimum dam levels in order to
ensure that aquatic ecosystem
diversity is maintained.

Dam releases are required to meet
downstream flows for ecological flow
requirements.

Minimum operating level
required in dam

Operation rules as applicable.

Minimal level to sustain aquatic
ecosystem (15-18%).

Quality

Nutrients

Concentration of orthophosphate must
be improved to sustain ecosystem
health and the water quality
requirements of water users. The dam
must be maintained as a mesotrophic
system.

Orthophosphate

<0.05 mg/t
50" percentile

Concentration of total phosphorous
must be improved to sustain
ecosystem health and the water
quality requirements of water users.
The dam must be maintained as a
mesotrophic system.

Total phosphorous

< 0.055 mg/t
50" percentile

Concentration of nitrate & nitrite must
be improved to sustain ecosystem
health and the water quality
requirements of water users. The dam
must be maintained as a mesotrophic
system.

Nitrite& Nitrate

< 0.70 mg/L N 95th percentile

Salts

The salinity in the dam must be
maintained to support ecosystem
health and the water quality
requirements of the downstream
users.

Electrical Conductivity

<55 mS/m
95th percentile

The salinity in the dam must be
maintained to support ecosystem
health and the water quality
requirements of the downstream
users.

Sulphate,

<100 mg/t
95th percentile
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IUA | Class River Resou_rc Sl Component Zhle RQO Indicator Numerical Limit
e Unit Category component
The salinity in the dam must be
maintained to support ecosystem
health and the water quality Chloride < 100 mg/t .
) 95th percentile
requirements of the downstream
users.
Pathogens Pathogens should be maintained at Escherichia coli (E.coli) 13(2hcounts/1_00 millilitres (ml)
levels safe for human use. (95" percentile)
The water must be acceptable for H 6.5-9.0
recreational use. P 95th percentile
. . 20.4 m
Increased clarity Turbidity 5th percentile
System N h — -
Variables o more than 2 °C increasing
Moderate change Temperature change in both minimum and
maximum
The oxygen levels in the system must . 27.0mg/L O2
maintain the ecological system. Dissolved Oxygen 95th percentile
Cyanobacterial dominate with
. The_ de_am must be managed to ) . Chl a concentration higher than
Toxics minimize the development of toxic Cyanobacteria i
cyanobacterial blooms 30ug must.be kept at less than
20% of the time.
To manage the water resource for
maintenance of aquatic ecosystem
diversity (instream, biotic agnd semi-
aquatic species, riparian zones). Riparian vegetation
Habitat Dam Habitat Conserve, maintain, rehabilitate and P 9 70% riparian vegetation cover
f g ; Health
establish artificial shoreline and
riparian zones. The natural riparian
zone should be preserved as far as
possible to ensure necessary habitat.
The fish population must be
monitored through health
. . The fish diversity and quantities must Fish diversity and assessment studies. Suitable
Biota Fish o .
be maintained. quantity abundances should be
determined. Target fish stocks
should be determined.
Periphyton/ The Chl a concentrations must be Chla 11-20pg/t
Phytoplankton maintained in a mesotrophic state. 50th percentile
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Table 6: Resource Quality Objectives for RIVERS in priority Resource Units in the Integrated Unit of Analysis 5: ELANDS / VAALKOP

IUA | Class River Resou_rc =il Component sl RQO Indicator Numerical Limit
e Unit Category component
EWR maintenance low Maintenance | Drought
and drought flows: Low flows | flows
Elands River at | BoseFl (m¥%s) (m¥%s)
CROC_EWR10 in A22A ase rlows Oct 0.038 0.015
- 63
g'l\zﬂé'}B;c;O'lxm m Maintenance flows and | NOV 0.045 0.012
=B/l category drought flows. Dec 0.050 0.011
The maintenance low . ; Jan 0.070 0.026
Quantity Low flows flows and drought flows EIZ?:SSEg\i/erSIte 100n Feb 0.094 0.031
must be attained to L . Mar 0.091 0.019
(monitoring during
support the aquatic biological surveys) Apr 0.073 0.015
ecosystem and the May 0.056 0.015
downstream users. Jun 0.051 0.019
Jul 0.046 0.017
Aug 0.042 0.016
Sep 0.039 0.015
8 Instream concentration of Orthophosphate (PO4) | < 0.025_milligrams/Iitre (mg/l) (50
x Upper reaches of nutrients as specified must | @S Phosphorus percentile)
g Elands to Nutrients be attained to sustain
> Swartruggens Dam aquatic ecosystem health
h 1l 51 Cc and ensure the prescribed . E -
S ecological category is met Nitrate (NOy) & Nitrite < 0.5 milligrams/litre (50" percentile)
<Zt A22A south eastern 9 gory | (NOy) as Nitrogen -
| portion
w
Instream salinity levels as | Electrical Conductivity Sggi m|II|S|erTens/metre (mS/m)
specified must be attained (95" percentile)
Salts to sustain aquatic
Quality ecosystem health and
ensure the prescribed
ecological category is met. Sulphate < 30 milligrams/litre (95" percentile)
The presence of —
Pathogens pathogens should pose no | Escherichia coli (E.coli) ggghcogrzt:é:i?f) millltres (mi)
risk to human health. P
pH range must be
maintained within limits .
System o 6.5 (5" percentile) and 9.0 (95"
Vgriables specified to support the pH range perc(entirl)e) ) (

aquatic ecosystem and
water user requirements.
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IUA

Class

River

Resourc
e Unit

Ecological
Category

Component

Sub-
component

RQO

Indicator

Numerical Limit

A baseline assessment to
determine the present
state instream turbidity is
required. Limits must be
defined to control the
impacts of slate mining on
the resource.

Turbidity

A 10% variation from background
concentration is allowed. Limits must be
determined.

Dissolved oxygen levels
must be improved to
support the aquatic
ecosystem.

Dissolved oxygen

6-7 milligrams/litre (mg/l)

Habitat

Instream

Habitat diversity should be
maintained for C
ecological
category.Habitat diversity
for flow and marginal
vegetation sensitive
species must be
maintained.

Index of Habitat
Integrity, Rapid Habitat
Assessment Method
and Model (RHAMM)

Instream Habitat Integrity EC = C = 62%

Riparian habitat

Riparian vegetation should
be maintained ata C
ecological category.
Protection  of  riparian
habitat is required.
Developments into
riparian zone must be
controlled and managed.

Index of Habitat
Integrity, Vegetation
Response Assessment
Index

VEGRAIEC =C 262%

Biota

Fish

The fish community must
be maintainedina C
ecological category. An
assessment of the fish
community should be
conducted annually to
monitor against the
prescribed ecological
category.

Fish Response
Assessment Index
(FRAI)

Fish ecological category = C
FRAI 2 62%
Sample 20 BMOT in 20min sample effort

Aquatic
macroinvertebra
tes

Macroinvertebrate
assemblage must be
maintained within a C
category ecological
condition or improved
upon.

Response Assessment
Index, and the South
African Scoring System
Version 5 (SASS5).

MIRAI EC = C 2 62%
SASS 2 155
ASPT 2 5.5
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IUA | Class River Resou_rc =eler] ] Component S RQO Indicator Numerical Limit
e Unit Category component
Diatom assemblage must
be maintained within a C
Diatoms ecological category or Specific Pollution Index | Diatom EC = 62%
improved upon
EWR maintenance low Maintenance | Drought
and drought flows: Low flows | flows
Elands River at A2H107 in | Base Flows (m¥s) (m¥s)
A22A Oct 0.030 0.016
NMAR = 12.87x10°m? Nov 0.037 0.014
REC=C category Maintenance flows and | Dec 0.044 0.013
. drought flows Jan 0.063 0.028
Quantity | Low flows The maintenance 10w | ponitoring of Elands | Feb 0.083 0.009
flows and drought flows | River at A2H107 Mar 0.081 0.018
must be attained to Apr 0.064 0.016
support  the  aquatic May 0.047 0.018
ecosystem and the Jun 0.042 0.019
downstream users. Tl 0,036 0,018
Aug 0.033 0.018
Sep 0.030 0.016
Instream concentration of
nutrients as specified must - .
Elands downstream be attained to sustain Orthophosphate (POy) | < 0.050 milligrams/litre (mg/l) (50"
Sw_artruggens Dam to 52 aquatic ecosystem health as Phosphorus percentile)
Lindleyspoort Dam - and ensure the prescribed
(A22A) Nutrients ecological category is met.
Control of wastewater
treatment works . R .
discharges discharges is N'\'ltéat_e (Ng?t) & Nitrite < 0.5 milligrams/litre (50" percentile)
required. (NOy) as Nitrogen
Quality
Instream salinity levels as Hha
specified must be attained | Electrical Conductivity p 52 millSiemens/metre (mS/m)
; A (95" percentile)
to sustain aquatic
ecosystem health and
Salts ensure the prescribed

ecological category is met.
Control of land based
impacts and WWTW
discharges is required.

Sulphate

< 80 milligrams/litre (95™ percentile)
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IUA | Class River Resou.rc Selfe ] Component - RQO Indicator Numerical Limit
e Unit Category component
Chloride < 40 milligrams/litre (95™ percentile)
< 70 milligrams/litre (95" percentile)
Sodium
The presence of o
Pathogens pathogens should pose no | Escherichia coli (E.coli) ggghco:rr;t:ﬂi?g mililtres (ml)
risk to human health. P
pH range must be
maintained within limits th . h
specified to support the pH range 6.5(5 percentlle) and 9.0 (95
) percentile)
aquatic ecosystem and
water user requirements.
A base!me assessment fo A 10% variation from background
System determine the present Turbidi tration is allowed. Limi th
Variables state instream turbidity is urbidity concen ration is allowed. Limits must be
. determined.
required.
Dissolved oxygen levels
must be improved to ) - .
support the aquatic Dissolved oxygen 6-7 milligrams/litre (mg/l)
ecosystem.
Habitat diversity should be | Index of Habitat
Instream malntallned for C Integrity, Rapid Habitat Instream Habitat Integrity EC = C = 62%
ecological category or Assessment Method
improved upon. and Model (RHAMM)
Habitat

Riparian habitat

Riparian vegetation should
be maintained at C
ecological category or
better condition.

Index of Habitat
Integrity, Vegetation
Response Assessment
Index

VEGRAIEC =C 262%
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IUA

Class

River

Resourc
e Unit

Ecological
Category

Component

Sub-
component

RQO

Indicator

Numerical Limit

Lindleyspoort Dam

(A22A)

53

Biota

Semi
biota

aquatic

The suitability of this
stretch of river to serve as
a habitat for aquatic bird
and mammal populations
must be maintained
through proper habitat
management.

Aquatic birds/Indicator
mammal species

A baseline assessment should be
conducted to determine the aquatic bird
community and representative mammal
species along the river reach. There is a
need to set a numerical RQO for density
of animals/birds based on the
available/collected data.

Aquatic
macroinvertebra
tes

Macroinvertebrate
assemblage must be
maintained within a C
category ecological
condition or improved
upon.

Response Assessment
Index, and the South
African Scoring System
Version 5 (SASS5).

Macroinvertebrate EC = C 2 62%
SASS 2 120
ASPT 2 5.3

Diatoms

Diatom assemblage must
be maintained within a
C/D ecological category or
improved upon

Specific Pollution Index

Diatom EC = 58%

Quantity

Dam level

The dam must be
managed to protect
ecosystem function as
well as downstream users.
Develop and update
operational rules for the
dam to sustain optimum
dam levels in order to
ensure that aquatic
ecosystem diversity is
maintained.

Dam releases are required
to meet downstream flows
for ecological flow
requirements.

Minimum operating
level required in dam

Operation rules as applicable.

Minimal level to sustain aquatic
ecosystem (15-18%).

Quality

Nutrients

Concentration of
orthophosphate must be
improved to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
mesotrophic system.

Orthophosphates,

<0.015 mg/t
50" percentile
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IUA

Class

River

Resourc
e Unit

Ecological
Category

Component

Sub-
component

RQO

Indicator

Numerical Limit

Concentration of total
phosphorous must be
improved to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
mesotrophic system.

Total phosphorous

< 0.055 mg/t
50" percentile

Concentration of nitrate &
nitrite must be improved to
sustain ecosystem health
and the water quality
requirements of water
users. The dam must be
maintained as a
mesotrophic system.

Nitrite& Nitrate

< 0.70 mg/L N 95th percentile

Salts

The salinity in the dam
must be maintained to
support ecosystem health
and the water quality
requirements of the
downstream users.

Electrical Conductivity

< 55 mS/m
95th percentile

Pathogens

Pathogens should be
maintained at levels safe
for human use.

Escherichia coli (E.coli)

130 counts/100 millilitres (ml)
(95" percentile)

System
Variables

The water must be
acceptable for recreational
use.

pH

6.5-9.0
95th percentile

Increased clarity

Turbidity

20.4m
5th percentile
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA | Class River Resou_rc =eler] ] Component S RQO Indicator Numerical Limit
e Unit Category component
To manage the water
resource for maintenance
of aquatic ecosystem
diversity (instream, biotic
aqgnd semi-aquatic
species, riparian zones).
Habitat Dam Habitat Ec:a?wgsl)?ﬁ;’en;i?fsl?éblish Eg’;[ﬁ n vegetation 90% riparian vegetation cover
artificial shoreline and
riparian zones. The
natural riparian zone
should be preserved as far
as possible to ensure
necessary habitat.
. The Chl a concentrations
Biota Eﬁ;&iﬁ:}%on must be mgintained ina Chla ;g;ﬁopﬁgentile
mesotrophic state.
EWR maintenance low Maintenance | Drought
and drought flows: Low flows | flows
Koster River at A2H036 in (m¥s) (m%s)
A22B Oct 0.006 0.002
NMAR = 2.54x10%m® Base Flows Nov 0.004 0.002
REC=C category ) Dec 0.006 0.001
Maintenance flows and Jan 0.009 0.004
Quantity Low flows The maintenance low drought flows Feb 0.020 0.005
flows and drought flows o Mar 0.032 0.006
must be attained to Monitoring of Koster Aor 0.031 0.007
Support the aquatic River at A2H036 sz 001 3 0006
coomsten s e
Upper Koster River to ' Jul 0.012 0.005
Koster Dam 54 Aug 0.010 0.004
(A22B) Sep 0.008 0.003
Orthophosphate (PO,;) | < 0.025 milligrams/litre (mg/l) (50"
Instream concentration of | as Phosphorus percentile)
nutrients must be
Quality Nutrients maintained to sustain

aquatic ecosystem health
and ensure the prescribed
ecological category is met.

Nitrate (NO5") & Nitrite
(NOy) as Nitrogen

< 0.05 milligrams/litre (50" percentile)
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA | Class River Resou.rc Selfe ] Component - RQO Indicator Numerical Limit
e Unit Category component
. . < 30 milliSiemens/metre (mS/m)
Electrical Conductivity (95" percentile)
Sodium < 20 milligrams/litre (95" percentile)
Instream salinity must be
maintained at current
Salts status to ensure protection
of good ecological integrity
or resource.
Sulphate < 20 milligrams/litre (95™ percentile)
< 20 milligrams/litre (95" percentile)
Chloride
The ~~ presence  of | poporichia coli (E. | 130 counts/100 millitres (ml)
Pathogens pathogens should pose a coli) (95" percentile)
low risk to human health. P
pH range must be
maintained within limits i ) i
specified to support the pH range 6.0(5 _percentlle) and 8.5 (95
) percentile)
aquatic ecosystem and
water user requirements.
A base!lne assessment to A 10% variation from background
System determine the present . S 2
; ) e Turbidity concentration is allowed. Limits must be
Variables state instream turbidity is

required.

determined.

Dissolved oxygen levels
must be improved to
support the aquatic
ecosystem.

Dissolved oxygen

6-7 milligrams/litre (mg/l)
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA | Class River Resou_rc Aelfep el Component S RQO Indicator Numerical Limit
e Unit Category component
The concentrations of
. toxins must not toxic to Hormone driven L
Toxics aquatic organisms and a Pharmaceuticals 178-oestradiol: < 0.001 mgit
threat to human health
Fish community should be Fish ecology category = C
maintained at the Fish R FRAI 2 62%
} prescribed C ecological ISh Response Sample 20 BMOT in 20min sample effort
Fish Assessment Index
category. Flow should FRAI
adequate to support ( ):
representative species.
Biota Macroinvertebrate
assemblage must be
Aquatic maintained within a C Ezse‘)’(o’;z ?ﬁg?ﬂﬁ”t MIRAI EC = C = 62%
macroinvertebra | category ecological Africayn Scoring Svstem SASS = 70
tes condition or improved ) 9>y ASPT 2 4.2
Version 5 (SASS5).
upon.
Orthophosphate < 0.050 milligrams/litre (mg/l) (50"
Instream concentration of | (POy4) as Phosphorus percentile)
nutrients must be
Nutrients maintained to sustain
aquatic ecosystem health
and ensure the prescribed | itrate (NO5) & Nitrite . . .
ecological category is met. (NO») aSs Ni3tzogen < 0.5 milligrams/litre (50" percentile)
Selons River, Instream concentration of < 30 milliSi imet S
Koedoes_prult, . salinity must be Electrical Conductivity =30 milliSiemens/metre (mS/m)
Dwarsspruit, lower 56 Quality maintained to preserve (95" percentile)
Koster River Salts present state and to
(A22C, A22D) sustain aquatic ecosystem
health in the prescribed Sodium < 20 milligrams/litre (95" percentile)
ecological category is met.
Sulphate < 20 milligrams/litre (95™ percentile)
The ~~ presence  of | porporichia coli  (E. | 130 counts/100 millitres (ml)
Pathogens pathogens should pose a coli) (95" percentile)
low risk to human health. P
pH range must be
maintained within limits .
System o 6.0 (5™ percentile) and 8.5 (95"
Variables specified to support the pH range percentile)

aquatic ecosystem and
water user requirements.
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA | Class River Resou.rc Selfe ] Component - RQO Indicator Numerical Limit
e Unit Category component
ﬁe?:rsn?:r: tisesef:gﬁ?t to A 10% variation from background
B present Turbidity concentration is allowed. Limits must be
state instream turbidity is )
f determined.
required.
< 20 | Maintenance | Drought
milligrams/litr | Low  flows | flows
e (95" | (m%s) (m¥s)
percentile)
0.038 0.011
Nov 0.048 0.014
Dec 0.057 0.016
Jan 0.081 0.023
Quantity Chloride Feb 0.107 0.012
Mar 0.105 0.027
Apr 0.082 0.023
May 0.06 0.017
Jun 0.054 0.016
Jul 0.047 0.014
Elands River outflow Aug 0.042 0.012
Lindleyspoort Dam to Sep 0.038 0.011
inflow Vaalkop Dam,
Brakkloofspruit,
Roosspruit, 57
Sandspruit Mankwe. Nutrient levels are high Orthophosphate (POy)
Leragane, and must be reduced to as Phosphorus
Molapongwamongana meet the requirements of
(A22E, A22F) Nutrients the aquatic ecosystem.
Concentrations must be
reduced to meet the
prescribed C ecological Nitrate (NO3') & Nitrite - . .
category. 9 (NO,) ;S Niatzogen < 2.0 milligrams/litre (50" percentile)
Quality
N Electrical Conductivity < 82 m|II|S|er_nens/metre (mS/m)
Salinity levels are (95" percentile)
significantly high. Instream
salinity must be improved | gy, < 100 milligrams/litre (95" percentile)
to support the aquatic
Salts ecosystem and the water
quality requirements of the - . h .
water users. Water quality Sulphate < 120 milligrams/litre (95" percentile)
must be improved to a C
ecological category. . . . .
Chloride <120 milligrams/litre (95" percentile)

7
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA | Class River Resou_rc =eler] ] Component L RQO Indicator Numerical Limit
e Unit Category component
The presence of . . _—
Pathogens pathogens should pose a fglcl:_)herlch/a coli (E. ZSSO‘hCO:th:QnOg) millilitres (ml)
low risk to human health. p
pH range must be
maintained within limits th ) "
specified to support the pH range Gé(?régmigla:)rcentlle) and 9.0 (95
aquatic ecosystem and p
water user requirements.
System
Variables
A baseline assessment to L
. A 10% variation from background
determme the pres_er_wt . Turbidity concentration is allowed. Limits must be
state instream turbidity is )
. determined.
required.
The concentrations  of Alumini Al < 0.1 milligrams/litre (mg/l)
toxicants must pose no uminium (Al) (95th percentile)
risk to aquatic organisms
and to hu?nan healstJh < 0.15 milligramsl/litre (mg/1)
' Manganese (Mn) (95th percentile)
. < 0.3 milligrams/litre (mg/l)
Toxics Iron (Fe) (95th percentile)
< 0.0095 milligramsl/litre (mg/1)
Lead (Pb) hard (95th percentile)
) < 0.002 milligramsl/litre (mgll)
Zinc (Zn) (95th percentile)
Habitat diversity should be
maintained ina C
ecological category or Index of Habitat
better. Important to Integrity, Rapid Habitat
Instream ma'”ta'F‘ mafg”?a' Assessment Method Instream Habitat Integrity EC = C 2 62%
vegetation and in-stream and Model,
substrate (flow depth Geomorphic
classes) for fish and Assessment Index
Habitat macroinvertebrate

diversity.

Riparian habitat

Riparian vegetation should
be maintained ata C
ecological category. Alien
vegetation control is
required. Riparian zone
development must be
limited.

Index of Habitat
Integrity, Vegetation
Response Assessment
Index

VEGRAIEC =C 270%
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA | Class River Resou.rc =l Component - RQO Indicator Numerical Limit
e Unit Category component

The fish community must Fish ecology category = D
be maintained ina D FRAI 2 42%
ecological category or Sample minimum of 4 species per 20min
better. An assessment of Fish Response sample effort

Fish the fish community should | Assessment Index
be conducted annually to (FRAI).
monitor against the

. prescribed ecological
Biota category.
Macroinvertebrate
) ass_emplage mu_st be Response Assessment | MIRAIEC = C 262%
AL ot | mananeS W SC | i o eS| SASS = 110
African Scoring System | ASPT = 4.5

tes

condition or improved
upon.

Version 5 (SASS5).

Diatom assemblage must
be maintained within a C

Diatoms ) Specific Pollution Index | Diatom EC 2 62%

ecological category or

improved upon.

The suitability of this A baseline assessment should be

stretch of river to serve as conducted to determine the aquatic bird
Semi-aquatic a habitat for aquatic plrd Aquatic birds/Indicator communlty and rep_resentatlve mammal

: and mammal populations . species along the river reach. There is a

biota mammal species

must be maintained
through proper habitat
management.

need to set a numerical RQO for density
of animals/birds based on the
available/collected data.
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Table 7: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 6a: KLEIN MARICO /

Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

KROMELLEMBOOG
IUA | Class River Reﬁc:ijtrce E::tfg:;;l Component Sub-component RQO Indicator Numerical Limit
Maintenance | Drought
Low flows flows
EWR maintenance low and (m%s) (m%s)
drought flows: Oct 0.038 0.035
Klein Marico River just Base Flows Nov 0.039 0.036
L,\J/IPS!ream OrI g'ein aa1o | Maint . o [Dee 0.039 0.036
aricopoort Dam in aintenance flows an
NMAR = 16.25x10°m® drought flows Jan 0.041 0.038
Quantity Low flows REC=C/D category Feb 0.048 0.045
Monitoring of Klein Mar 0.044 0.040
The maintenance low flows Marico River with Apr 0.045 0.041
and drought flows must be biological surveys May 0.042 0.039
attamgd to support the Jun 0.043 0.039
aquatic ecosystem and the
o downstream users. Jul 0.041 0.038
8 Aug 0.040 0.037
[ii] Sep 0.041 0.037
= .
w Upper Klein ) - )
| - - Instream concentration of Orthophosphate (POy’) < 0.050 milligrams/litre (mg/l) (50"
| Marico to inflow, . » .
'-'EJ Klein nutrients as specified must as Phosphorus percentile)
o Maricopoort Nutrients be att‘alned to sustain
§ Dam aquatic ecosystem health
= ] i . 6_1 B/C and ensure the prescribed Nitrate (NO3") & Nitrite < - . th .
8 ;r:nr:c;itiee:gxl’t, ecological category is met. (NO5) as Nitrogen < 0.5 milligrams/litre (50" percentile)
« Kareespruit
= (A31D) . L < 55 milliSiemens/metre (mS/m)
z Electrical Conductivity (95" percentile)
é Instream salinity levels as
5 specified must be attained to | g|phate < 80 milligrams/litre (95" percentile)
© Salts sustain aquatic ecosystem
Quality health and ensure the
prescribed ecological Chloride < 40 milligrams/litre (95" percentile)
category is met.
Sodium < 70 milligrams/litre (95" percentile)
The presence of pathogens —
Pathogens should pose a low risk to | Escherichia coli (E. coli) 130 counts/100 miliitres (ml)

human health.

(95" percentile)

System Variables

pH range must be
maintained within limits
specified to support the
aquatic ecosystem and
water user requirements.

pH range

6.0 (5" percentile) and 9.0 (95"
percentile)

74

/102 439dINTS3A 8 LNVHIOMSIVVLS

L. OlESLy 'ON



Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Klein

Maricopoort

Dam

(A31D)

6.2

A baseline assessment to
determine the present state
instream turbidity is required.

Turbidity

A 10% variation from background
concentration is allowed. Limits must
be determined.

Toxics

The concentrations of
toxicants must pose no risk
to aquatic organisms and to
human health.

Fluoride

< 2.5 milligrams/litre (95" percentile)

Habitat

Instream

Habitat diversity should be
maintained in a C/D
ecological category.
Maintain marginal vegetation
and in-stream substrate
(velocity depth classes) for
fish and macroinvertebrate
diversity.

Index of Habitat Integrity,
Rapid Habitat
Assessment Method and
Model (RHAMM)

Instream Habitat Integrity EC = C/D
> 58%

Riparian habitat

Riparian vegetation should
be improved from a D
ecological category to a C/D
ecological category. Alien
vegetation control must be
implemented. Riparian zone
development must be limited
and controlled.

Vegetation Response
Assessment Index

VEGRAIEC =C/D 258%

Quantity

Dam level

The dam must be managed
to protect ecosystem
function as well as
downstream users. Develop
and update operational rules
for the dam to sustain
optimum dam levels in order
to ensure that aquatic
ecosystem diversity is
maintained.

Dam releases are required
to meet downstream flows
for ecological flow
requirements.

Minimum operating level
required in dam

Operation rules as applicable.

Minimal level to sustain aquatic
ecosystem (15-18%).

Quality

Nutrients

Concentration of
orthophosphate must be
improved to sustain
ecosystem health and the
water quality requirements of
water users. The dam must
be maintained as a
mesotrophic system.

Orthophosphates

<0.025 mg/t
50" percentile
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Concentration of total
phosphorous must be
improved to sustain
ecosystem health and the
water quality requirements of
water users. The dam must
be maintained as a
mesotrophic system.

Total phosphorous

<0.050 mg/t
50" percentile

Concentration of nitrate &
nitrite must be improved to
sustain ecosystem health
and the water quality
requirements of water users.
The dam must be
maintained as a mesotrophic
system.

Nitrite& Nitrate

< 0.70 mg/L N 95th percentile

Salts

The salinity in the dam must
be maintained to support
ecosystem health and the
water quality requirements of
the downstream users.

Electrical Conductivity

< 65 mS/m
95th percentile

Chloride

<40 mg/t
95th percentile

Pathogens

Pathogens should be
maintained at levels safe for
human use.

Escherichia coli

< 10 counts/100ut
95th percentile

System Variables

The water must be
acceptable for recreational
use.

pH

6.5-9.0
95th percentile

Increased clarity with
reading

Turbidity

204 m
5th percentile

Habitat

Dam Habitat

To manage the water
resource for maintenance of
aquatic ecosystem diversity
(instream, biotic agnd semi-
aquatic species, riparian
zones).

Conserve, maintain,
rehabilitate and establish
artificial shoreline and
riparian zones. The natural
riparian zone should be
preserved as far as possible
to ensure necessary habitat.

Riparian vegetation
Health

50% riparian vegetation cover
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Klein Marico
downstream
Klein
Maricopoort

Dam to
Kromellenboog
Dam,
Wilgeboomspruit
(A31E)

6.3

Biota

Periphyton/
Phytoplankton

The Chl a concentrations
must be maintained in a
mesotrophic state.

Chl a

11-20pg/t
50th percentile

Quality

Nutrients

Instream concentration of
nutrients as specified must
be attained to sustain
aquatic ecosystem health
and ensure the prescribed
ecological category is met.

Orthophosphate (POy)
as Phosphorus

< 0.050 milligrams/litre (mg/l) (50"
percentile)

Nitrate (NO5") & Nitrite
(NO7) as Nitrogen

< 0.7 milligrams/litre (50" percentile)

Salts

Instream salinity levels as
specified must be attained to
sustain aquatic ecosystem
health and ensure the
prescribed ecological
category is met.

Electrical Conductivity

< 65 milliSiemens/metre (mS/m)
(95" percentile)

Pathogens

The presence of pathogens
should pose a low risk to
human health.

Escherichia coli (E. coli)

130 counts/100 millilitres (ml)
(95" percentile)

System Variables

pH range must be
maintained within limits
specified to support the
aquatic ecosystem and
water user requirements.

pH range

6.5 (5" percentile) and 9.0 (95"
percentile)

Sedimentation  must  be
controlled through
management of land use
practices. A baseline
assessment to determine the
present  state  instream
turbidity is required.

Turbidity

A 10% variation from background
concentration is allowed. Limits must
be determined.

Habitat

Instream

Habitat diversity should be
maintained in a C ecological
category or better condition.
Maintain marginal vegetation
and in-stream substrate
(velocity depth classes) for
fish and macroinvertebrate
diversity.

Index of Habitat Integrity

Instream Habitat Integrity EC =C 2
62%

Riparian habitat

Riparian vegetation should
be maintained ina C
ecological category or better
condition.

Vegetation Response
Assessment Index

VEGRAIEC =C 262%

77

OlEly 'ON 08

/102 439IN303A 8 ‘I1L13ZVO ININNHINOD



Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Kromellenboog
Dam
(A31E)

6_4

Biota

Fish

Fish community must be
maintained withina C
ecological condition or
improved upon.

Fish Response
Assessment Index
(FRAI)

Fish ecological category = C

FRAI 2 62%

Collect 5 species in 20min sampling
effort

Aquatic
macroinvertebrates

Macroinvertebrate
assemblage must be
maintained within a C
ecological condition or
improved upon.

Macroinvertebrate
Response  Assessment
Index, and the South
African Scoring System
Version 5 (SASS5).

Macroinvertebrate EC = C 2 62%

»
>
»
»

\
@
o

ASPT 2 5.0

Quantity

Dam level

The dam must be managed
to protect ecosystem
function as well as
downstream users. Develop
and update operational rules
for the dam to sustain
optimum dam levels in order
to ensure that aquatic
ecosystem diversity is
maintained.

Dam releases are required
to meet downstream flows
for ecological flow
requirements.

Minimum operating level
required in dam

Operation rules as applicable.

Minimal level to sustain aquatic
ecosystem (15-18%).

Quality

Nutrients

Concentration of
orthophosphate must be
maintained to sustain
ecosystem health and the
water quality requirements of
water users. The dam must
be maintained as a
mesotrophic system.

Orthophosphates

<0.015 mg/t
50th percentile

Concentration of total
phosphorous must be
maintained to sustain
ecosystem health and the
water quality requirements of
water users. The dam must
be maintained as a
mesotrophic system.

Total phosphorous

<0.025 mg/t
50 th percentile

Concentration of nitrate &
nitrite must be maintained to
sustain ecosystem health
and the water quality
requirements of water users.
The dam must be
maintained as a mesotrophic
system.

Nitrite& Nitrate

< 0.70 mg/t N 95th percentile
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA | Class River Reﬁ?‘lijtrce E::t:’gg";sl Component Sub-component RQO Indicator Numerical Limit
The salinity in the dam must
be maintained to support <55 mS/m
Salts ecosystem health and the Electrical Conductivity §5th .
. . percentile
water quality requirements of
the downstream users.
Pathogens should be —
Pathogens maintained at levels safe for | Escherichia coli (E.coli) gsghco:rzt:;:i?g milllitres (mi)
human use. P
pH range must be
maintained at within limits 6.5-90
System Variables specified to support the pH 9;5th : .
) ) percentile
aquatic ecosystem in the
dam.
To manage the water
resource for maintenance of
aquatic ecosystem diversity
(instream, biotic agnd semi-
aquatic species, riparian
zones). Riparian vegetation
Habitat Dam Habitat Conserve, maintain, P getat 50% riparian vegetation cover
i . Health
rehabilitate and establish
artificial shoreline and
riparian zones. The natural
riparian zone should be
preserved as far as possible
to ensure necessary habitat.
The fish population must be
e monitored through health
Fish gggrftli:;g%el::tlt%:nd Fish djversity and assessment studies. Suitable .
maintained quantity abundapces should be determined.
’ Target fish stocks should be
Biota determined.
. The Chl a concentrations
Periphyton/ o h 11-20pg/t
Phytoplankton must be maintained in a Chia 50th percentile

mesotrophic state.
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Table 8: Resource Quality Objectives for RIVERS in priority Resource Units in the Integrated Unit of Analysis 6b: GROOT MARICO / MARICO BOSVELD

Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

DAM
IUA | Class River e et RQO Indicator Numerical Limit
Unit Category component
EWR maintenance low and drought Maintenance | Drought
flows: Low flows | flows
Groot Marico River at MAR_EWR2 in (m¥s) (m¥s)
A31B Base Flows Oct 0.510 0.268
NMAR = 42.08x10°m? Nov 0.540 0.283
REC=B category Maintenance flows and Dec 0.560 0.291
) drought flows Jan 0.620 0.319
Quantity Low flows The maintenance low flows and Feb 0.710 0.364
drought flows must be attained to | Monitoring of ~ Groot | Mar 0.637 0.327
support the aquatic ecosystem and | Marico River at planned | Apr 0.628 0.324
the downstream users. new weir close to EWR2 | May 0.584 0.302
5 Jun 0.588 0.305
(=] Jul 0.557 0.290
3 Aug 0.547 0.285
I.|>J Sep 0.546 0.285
8 Instream concentration of nutrients Orthophosphate (PO4) < 0.020 milligrams/litre (mg/l) (50"
m Groot Marico as specified must be attained to as Phosphorus percentile)
8 main stem Nutrients sustain aquatic ecosystem health
5‘( upstream to and ensure the prescribed ecological N’\;téate (Ng_gt) & Nitrite < 0.5 milligrams/litre (50" percentile)
s n Polkadraaispruit 6.5 B category is met. (NO) as Nitrogen
ro) confluence —
o (A31B) Electrical Conductivity = 33 m|II|S|er_nens/metre (mS/m)
4 - " (95™ percentile)
< Instream sall_mty levels as specme_;d
= must be attained to sustain aquatic Sulphate < 10 milligrams/litre (95" percentile)
I6 Salts ecosystem health and ensure the
) pretscrlbed ecological category is Chloride < 10 milligrams/litre (95" percentile)
met.
g Quality Sodium < 10 milligrams/litre (95" percentile)
©
The presence of pathogens should - . . 130 counts/100 millilitres (ml)
Pathogens pose a low risk to human health. Escherichia coli (E. coli (95" percentile)
pH range must be maintained within
limits specified to support the aquatic 6.5 (5" percentile) and 8.8 (951"
pH range ;
ecosystem and water user percentile)
System requirements.
Variables
A baseline assessment to determine A 10% variation from background
the present state instream turbidity is | Turbidity concentration is allowed. Limits must

required.

be determined.
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

. Resource | Ecological Sub- . . .
IUA | Class River Unit Category Component component RQO Indicator Numerical Limit
Dissolved oxygen levels must be
improved to support the aquatic Dissolved oxygen > 7 milligrams/litre (mg/l)
ecosystem.
The concentrations of toxicants must - .
pose no risk to aquatic organisms | Aluminium (Al) (Sgg.t(r)]GZ T'”:ﬁirlaTS/“tFe (mg/l)
and to human health. percentie
< 0.15 milligrams/litre (mg/l)
Manganese (Mn) (95th percentile)
< 0.1 milligrams/litre (mgl/l)
Iron (Fe) (95th percentile)
< 0.0057 milligrams/litre (mg/l)
Lead (Pb) hard (95th percentile)
Toxics
< 0.0048 milligrams/litre (mg/l)
Copper (Cu) hard (95th percentile)
) . < 0.07 milligrams/litre (mg/l)
Nickel (Ni) (95th percentile)
< 0.05 milligrams/litre (mg/l)
Cobalt (Co) (95th percentile)
) < 0.002 milligrams/litre (mg/1)
Zinc (Zn) (95th percentile)
Habitat diversity must be maintained
in a B ecological category or better Index of Habitat Integrity,
Instream condition. Maintain marginal Rapid Habitat Instream Habitat Integrity EC =B 2
vegetation and in-stream substrate Assessment Method and | 82%
] (velocity depth classes) for fish and Model (RHAMM)
Habitat macroinvertebrate diversity.
Riparian Rlp_arla_n vegetahon must' be Vegetation Response VEGRAIEC =B 2 82%
: maintained in a B ecological
habitat e Assessment Index
category or better condition.
The fish community must be Fish ecology category = B
maintained in a B ecological FRAI = 82%
category. An assessment of the fish Sample 20 BMOT, 30 CPRE and 15
community should be conducted Fish Response | AURA in 20min sample effort.
Biota Fish annually to monitor against the Assessment Index
prescribed ecological (FRAI).

category.Habitat and flow must be
adequate for flow dependent
Species.
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. Resource | Ecological Sub- . . i
IUA | Class River Unit Category Component component RQO Indicator Numerical Limit
Macroinvertebrate _ o
Aquatic Macroinvertebrate assemblage must | Response Assessment '\Sﬂllggl 502_266‘/ B 288%
macroinvert | be maintained within current state at | Index, and the South ASPT S 65
ebrates the A/B ecological category. African Scoring System . oy }
Version 5 (SASSS). (Site EWR 2 = A3GMAR-KOEDO)
Diatom assemblage must be
Diatoms maintained within a largely natural to | gpqific pollution Index | Diatom EC = 88%
natural condition.
EWR maintenance low and drought Maintenance | Drought
flows: Low flows | flows
Polkadraaispruit at MAR_EWR6 in (m®ls) (m®ls)
A31B Base Flows Oct 0.088 0.000
NMAR = 9.866x10°m? Nov 0.099 0.003
REC=B category . Dec 0.113 0.003
Maintenance flows and Jan 0.138 0.024
Quantity | Low flows The maintenance low flows and drought flows Feb 0157 0.010
drought flows must be attained to o ) Mar 0.130 0.007
support the aquatic ecosystem and Monitoring of discharge Apr 0.118 0.005
the downstream users. of the Polkadraaispruit Ma 0.104 0.003
during biological surveys Yy : :
Jun 0.105 0.002
Jul 0.098 0.000
Aug 0.095 0.000
Sep 0.095 0.000
Polkadraaispruit - i ; h
(A31B)p 66 Instream concentration of nutrients Ortgﬁpho}s]phate (POy) < 0.02(1.|m|lllgrams/htre (mgfl) (50"
- as specified must be attained to as Fnosphorus percentile)
Nutrients sustain aquatic ecosystem health
and ensure the prescribed ecological | Nitrate (NOs) & Nitrite . ) " .
category is met. (NO,) as Nitrogen < 0.5 milligrams/litre (50" percentile)
Electrical Conductivity (Sggfﬂ m;lrlgsms)ns/metre (mS/m)
Quality Instream salinity levels as specified P
must be attained to sustain aquatic Sulphate <10 milligrams/litre (95" percentile)
Salts ecosystem health and ensure the
prescribed ecological category is Chloride <10 milligramsflitre (95" percentile)
met.
Sodium < 10 milligrams/litre (95" percentile)
Pathogens The presence of pathogens should Escherichia coli (E. coli 130 counts/100 millilitres (ml)

pose a low risk to human health.

(95" percentile)
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IUA | Class River Reﬁ%lijtrce Eg;':gg;:)all Component cor::cl:r;ent RQO Indicator Numerical Limit
pH range must be maintained within
limits specified to support the aquatic 6.5 (5" percentile) and 8.8 (95"
pH range !
ecosystem and water user percentile)
requirements.
System A baseline assessment to determine A 10% variation from background
Variables the present state instream turbidity is | Turbidity concentration is allowed. Limits must
required. be determined.
Dissolved oxygen levels must be
improved to support the aquatic Dissolved oxygen > 7 milligrams/litre (mg/l)
ecosystem.
Habitat diversity must be improved | |ngex of Habitat Integrity, | Instream Habitat Integrity EC = B 2
from a B/C ecological category toa B | Rapid Habitat 82%
Instream category. Assessment Method and
Model (RHAMM)
Habitat Riparian vegetation should be
Riparian improved from a B/C &c ological Vegetation Response VEGRAIEC =B 282%
habitat Categc’fy toa B egolog|ca! caFegory. Assessment Index
Protection of riparian habitat is
required.
The fish community must be
maintained in a B/C ecological
category or better condition. An Fish Response Fish ecology category = B/C
Fish assessment of the fish community Assessment Index FRAI = 78%
should be conducted annually to (FRAI)
monitor against the prescribed
Biota ecological category.
Macroinvertebrate
Aquatic Macroinvertebrate assemblage must | Response Assessment MIRAIEC =B/C 2 78%
macroinvert be maintained within current state at Index, and the South SASS 2 155
ebrates the B/C ecological category. African Scoring System ASPT = 6.0
Version 5 (SASS5).
EWR maintenance low and drought | Base Flows Maintenance | Drought
Groot Marico flows: Low flows | flows
from Groot Marico River at N4 road bridge | Maintenance flows and (m%s) (m¥s)
Polkadraaispruit in A31B drought flows. Oct 0.649 0.345
confluence to 6_7 Quantity Low flows NMAR = 56.92x10°m? Nov 0.704 0.372
N4 bridge REC=B category Monitoring of discharge | Dec 0.762 0.398
(A31B) of Groot Marico River | Jan 0.890 0.458
The maintenance low flows and during biological surveys | Feb 1.030 0.513
drought flows must be attained to Mar 0.908 0.466

83

OlSLy 'ON 98

/102 439IN303A 8 ‘I1L13ZVO ININNHINOD



Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA | Class River Reff:i‘trce Eg:tt’:;(:;l Component . or:::r;ent RQO Indicator Numerical Limit
support the aquatic ecosystem and Apr 0.864 0.447
the downstream users. May 0.783 0.408
Jun 0.779 0.407
Jul 0.730 0.383
Aug 0.709 0.373
Sep 0.701 0.370
Instream concentration of nutrients
as specified must be improved to Orthophosphate (POy’) < 0.025 milligrams/litre (mg/l) (50"
sustain aquatic ecosystem health in as Phosphorus percentile)
Nutrients the prescribed ecological category
and to support downstream users.
Wastewater discharges must be Nitrate (NOs) & Nitrite . . h .
controlled to protect the ecological (NOy) as Nitrogen < 0.7 milligrams/litre. (507 percentile)
integrity of the system.
Electrical Conductivity < 52 m|II|S|emens/metre (mS/m)
Instream salinity levels as must be (95" percentile)
improved to sustain aquatic
ecosystem health in the prescribed Sulphate < 50 milligrams/litre (95" percentile)
s ecological category and to support
alts
downstream users. Wastewater Chloride < 40 milligrams/litre (95" percentile)
discharges and land use impacts
must be controlled to protect the
ecological integrity of the system. Sodium < 50 milligrams/litre (95" percentile)
- The presence of pathogens should L . . 130 counts/100 millilitres (ml)
Quality Pathogens pose a low risk to human health. Escherichia coli (E. cofi) (95" percentile)
pH range must be maintained within
limits specified to support the aquatic 6.5 (5" percentile) and 8.5 (95"
pH range ;
ecosystem and water user percentile)
requirements.
System A baseline assessment to determine A 10% variation from background
Variables the present state instream turbidity is | Turbidity concentration is allowed. Limits must
required. be determined.
Dissolved oxygen levels must be
improved to support the aquatic Dissolved oxygen > 7 milligrams/litre (mg/l)
ecosystem.
- < 0.062 milligrams/litre (mg/l)
The concentrations of toxicants must Aluminium (Al) (95th percentile)
Toxics pose no risk to aquatic organisms

and to human health.

Manganese (Mn)

< 0.15 milligramsl/litre (mg/l)
(95th percentile)
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. Resource | Ecological Sub- . . .
IUA | Class River Unit Category Component component RQO Indicator Numerical Limit
< 0.1 milligrams/litre (mg/l)
Iron (Fe) (95th percentile)
< 0.0057 milligrams/litre (mg/l)
Lead (Pb) hard (95th percentile)
< 0.0048 milligrams/litre (mg/l)
Copper (Cu) hard (95th percentile)
) . < 0.07 milligrams/litre (mg/1)
Nickel (Ni) (95th percentile)
< 0.05 milligrams/litre (mg/l)
Cobalt (Co) (95th percentile)
) < 0.002 milligrams/litre (mg/1)
Zinc (Zn) (95th percentile)
Instream Habitat Integrity EC = C 2
i T 0,
Habitat diversity should be improved Inde_x of Habitat Integr_lty, 62%
) ” Rapid Habitat
Instream improved from a D ecological Assessment Method and
category to a C ecological category.
Model (RHAMM
Habitat ( )
Riparian Rlpanan vegetation ShOUIq be Vegetation Response VEGRAIEC =C 262%
habitat improved from a D ecological Assessment Index
category to a C ecological category.
The fish community must be Fish ecology category = C/D
maintained in a C/D ecological FRAI =2 58%
category or better condition. An | Fish Response | Indicator species certain BMOT,
Biota Fish assessment of the fish community | Assessment Index | AURA, CPRE, AMOS
should be conducted annually to | (FRAI)
monitor against the prescribed
ecological category.
Macroinvertebrate assemblage must Macroinvertebrate MIRAIEC =B 2 82%
Aquatic be maintained within currentgstate at Response Assessment | SASS 2 210
macroinvert ) ) Index, and the South | ASPT > 6.2
a B ecological category or improved . )
ebrates upon African Scoring System
pon. Version 5 (SASS5). (Site ASGMAR-WONDE)
Diatom assemblage must be Diatom EC = A/B 2 88%
Diatoms maintained within a natural to largely | Specific Pollution Index

natural condition.

(Site ASGMAR-WONDE)
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-
component

RQO

Indicator

Numerical Limit

Marico Bosveld
Dam
(A31B)

6.8

Quantity

Dam level

The dam must be managed to
protect ecosystem function as well
as downstream users. Develop and
update operational rules for the dam
to sustain optimum dam levels in
order to ensure that aquatic
ecosystem diversity is maintained.
Dam releases are required to meet
downstream flows for ecological flow
requirements.

Minimum operating level
required in dam

Operation rules as applicable.

Minimal level to sustain aquatic
ecosystem (15-18%).

Quality

Nutrients

Concentration of orthophosphate
must be maintained to sustain
ecosystem health and the water
quality requirements of water users.
The dam must be maintained as a
mesotrophic system.

Orthophosphates

<0.015mg/t
50th percentile

Concentration of total phosphorous
must be maintained to sustain
ecosystem health and the water
quality requirements of water users.
The dam must be maintained as a
mesotrophic system.

Total phosphorous

<0.025 mg/t
50th percentile

Concentration of nitrate & nitrite must
be maintained to sustain ecosystem
health and the water quality
requirements of water users. The
dam must be maintained as a
mesotrophic system.

Nitrite& Nitrate

< 0.70 mg/t N 95th percentile

Salts

The salinity in the dam must be
maintained to support ecosystem
health and the water quality
requirements of the downstream
users.

Electrical Conductivity

< 35mS/m
95th percentile

Pathogens

The presence of pathogens should
pose a low risk to human health.

Escherichia coli (E.coli)

130 counts/100 millilitres (ml)
(95" percentile)

System
Variables

The water must be acceptable for
recreational use.

pH

6.5-9.0
95th percentile
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IUA | Class River Reﬁ%‘;{ce Eg;':gg;:)all Component cor::cl:r;ent RQO Indicator Numerical Limit
To manage the water resource for
maintenance of aquatic ecosystem
diversity (instream, biotic agnd semi-
aquatic species, riparian zones). Riparian vegetation
Habitat Dam Habitat | Conserve, maintain, rehabilitate and H P g 50% riparian vegetation cover
f o : ealth
establish artificial shoreline and
riparian zones. The riparian zone
should be preserved as far as
possible to ensure necessary habitat.
The fish population must be
monitored through health
Fish The fish diversity and quantities must | Fish diversity and assessment studies. Suitable
be maintained. quantity abundances should be determined.
Biota Target fish stocks should be
determined.
Periphyton/ The Chl a concentrations must be 11-20pg/t
Phytoplankt Chla H9

on

maintained in a mesotrophic state.

50th percentile

Table 9: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 7: KAALOOG-SE-LOOP
IUA Class River Resot_;rce Ecological Component SUbs RQO Indicator Numerical Limit
Unit Category component
| B EWR maintenance low and Maintenance | Drought
Marico Eye, drought flows: Low flows flows
Kaaloog-se-Loop at (m%s) (m%s)
Kaaloog-se-Loop, MAR_EWR1 in A31A Oct 0.244 0.159
NMAR = 10.539x10°m? Nov 0.252 0.164
Base flows ) :
o REC=B cat
g Bokkraal se Loop C=B category Dec 0.245 0.160
5 Rietspruit Maintenance flows and Iz 0.250 0.162
('-},J The maintenance low flows 9 ’ = 0,280 318
I0) Ribbokfontein-se- . and drought flows must be o ) e : :
o Loop 71 Quantity Low flows attained to support the I\E/I\?Vnrl\;rorlltngdofldlscharge at Nar 0554 0165
9 aquatic ecosystem and the VYR site during
g Rietfontein downstream users. biological surveys and Apr 0.262 0.170
§ downstream at the new May 0.253 0.164
N Bronkhorstfontein planned weir. Jun 0.261 0.170
Zyferfontein Jul 0.252 0.164
(Kuilfontein) Aug 0.252 0.163
Syferfontein
Sep 0.257 0.167
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IUA Class River Reac:ijtrce Eg;';’g;i;' Component . or:::r;ent RQO Indicator Numerical Limit
(A31A) Pristine water quality status
must be maintained. No
deterioration in .Water quality < 50 milliSiemens/metre (mS/m)
Quality Salts should be permitted. Electrical Conductivity (95" percentile)
Instream salinity must be
maintained to ensure the
ecological integrity of the
resource unit remains intact.
Habitat diversity should be Index of Habitat Integrity,
Instream maintained within a B Rapid Habitat Instream Habitat Integrity EC =B >
ecological category or better | Assessment Method and | 25%
condition. Model
Habitat
Riparian vegetation should
Riparian be maintained within a B Vegetation Response VEGRAIEC =B 282%
habitat ecological category or better | Assessment Index
condition.
The fish community must be
maintained in a B ecological
category. An assessment of Fish Response | Fish ecology category = B
Fish e fish community should | (oo ont Index | FRAI> 82%
e conducted annually to
. 8 (FRAI).
monitor against the
prescribed ecological
category.
Macroinvertebrate Macroinvertebrate _ o
) Aquatic assemblage must be Response Assessment g&%’g ECZ_ZOA/ B 288%
Biota AQ rtebrat maintained within the Index, and the South ASPT ; 64
invertebrates current state at a A/B African Scoring System -
ecological category. Version 5 (SASS5). (Site A3KAAL-RIETS)
Diatom assemblage must
be maintained within a
largely natural to natural
Diatoms condition. Specific Pollution Index Diatom EC 2 88%
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Table 10: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 8: MALMANIESLOOP

IUA Class River Resot_]rce el Component =l RQO Indicator Numerical Limit
Unit Category component
Instream concentration of Orthophosphate (POs) as | < 0.025 milligrams/litre (mg/l) (50™
nutrients as specified must Phosphorus percentile)
be attained to sustain
Nutrients aquatic ecosystem health
and to maintain the water Nitrate (NO3") & Nitrite < 0.5 miligrams/litre (50t
quality present ecological (NOy) as Nitrogen percentile)
state.
Instream salinity must be
maintained to support the
aquatic ecosystem and ) . < 55 milliSiemens/metre (mS/m)
Salts maintain the water quality Electrical Conductivity (95" percentile)
present ecological state.
Quality - ¢ oath
e presence of pathogens —
Pathogens should pose a low risk to | Escherichia coli (E. coli) ggghcogrzt;éli?; millltres (mi)
human health. p
% pH range must be
o maintained within limits i . h
#) . specified to support the pH range 65(5 percentlle) and 8.5 (35
g Malmanies-loog aquatic ecosystem nd use percentile)
z m | (A31C) 8.1 . System ; Y
<Ez — Variables requirements of water users.
-
< A baseline assessment to A 10% variation from background
? determine the present state Turbidity concentration is allowed. Limits
® instream turbidity is required. must be determined.
Refer to wetland RQOs,
Habitat yetlanq habitat is part of the wetland
egetation
system.
The fish community must be
maintained in a C ecological
category or better condition.
An assessment of the fish
community should be Fish ecology category = C
conducted annually to Fish Response FRAI = 62%
Biota Fish monitor against the p Sample 10 BMOT in 20min sample

prescribed ecological
category.

Control and remove alien
invasive fish species MSAL.
Prevent spreading of the
alien species.

Assessment Index (FRAI)

effort
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Table 11: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 9: MOLOPO

IUA | Class River Reﬁ(::iutrce Eg;:’:‘;:;l Component corr?::r-\ent RQO Indicator Numerical Limit
Bodibe eye
D41A
(Polfonteinspruit 91 Refer to Groundwater RQOs
and Lotlhakane
tributary
catchment area)
Quantity Flows Groundwater related ( Molopo and Grootfontein Eye)
Instream concentration of nutrients as Orthophosphate (PO4) | < 0.025 milligrams/litre (mg/l)
Nutrients specified must be attained to sustain as Phosphorus (50" percentile)
aquatic ecosystem health and ensure the | Nitrate (NO3) & Nitrite | < 0.7 milligrams/litre (50"
prescribed ecological category is met. (NOy) as Nitrogen percentile)
Instream salinity levels as specified must
be attained to sustain aquatic ecosystem < 75 milliSiemens/metre
Salts health and to support downstream users. Electrical Conductivity | (mS/m)
Quality Improvement in salinity concentrations is (95" percentile)
required.
pH range must be maintained within limits h .
Molopo Eye, specified to support the aquatic ecosystem | pH range ?ggﬂSS efce;ﬁt?g )|Ie) and 8.8
Grootfontein Eye, System nd use requirements of water users. P
o Molopo Vgriables A 10% variation from
% hea(_iwaters to A baseline assessment to determine the Turbidit background concentration is
a M inflow 9.2 c present state instream turbidity is required. ¥ allowed. Limits must be
o Setumo/Modimola determined.
? Dam
o Instream
D41A Habitat Wetland Refer to wetland RQOs, habitat is part of the wetland system.
Vegetation
Fish ecology category =D
Fish community should be improved from Fish Response FRAI 2 42%
Fish an E ecological category to a D category Assessment Index Sample 3 species, including
' (FRAI). BBRI in 20min survey.
Sample 15 PPHI in 20min
Biota Macroinvertebrate assemblage must be | Macroinvertebrate
Aquatic maintained w_it_hin aD g(_:ological_category Response MIRAI EC = D = 42%
macroinverteb (largely modified condition) or improved | Assessment Index, SASS > 80
rates upon. and the South African ASPT > 4.0
Scoring System -
Version 5 (SASS5).
Habitat diversity must be improved from an
Molopo River E ecological category to a D category. . . .
main stem from Instream Improve runoff water into the system to :ndex .Of Habitat I_nstream I(-)|ab|tat Integrity EC
- . ) ntegrity =D 2 42%
Modimola Dam to 93 Habitat improve to D ecological category. Control
Disaneng Dam = siltation and organic material.
D41A (main stem) Riparian Flparlan vegetatlgn must be improved Vegetation Response | VEGRAIEC =D = 42%
habitat rom an E ecological category to a D Assessment Index

category. Alien invasive species must be
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- Resource | Ecological Sub- . . L
IUA | Class River Unit Category Component component RQO Indicator Numerical Limit
controlled. Riparian zone must be
rehabilitated.
The dam must be managed to protect
ecosystem function as well as downstream Overation rules as applicable
users. Develop and update operational Minimum operating P pp )
Quantity Dam level rules for the dam to sustain optimum dam level required in dam - .
levels in order to ensure that aquatic Mlnlmal level to sust1a|5n180/
ecosystem diversity is maintained. aquatic ecosystem (15-18%).
Concentration of orthophosphate must be
improved to sqstaln e_cosystem health and <0.050 mg/t
the water quality requirements of water Orthophosphates 50" percentile
users. The dam must be maintained as a phosp P
eutrophic system. Improvement required
from hypertrophic state.
Concentration of total phosphorous must
Nutrients be improved to sustain ecosystem health <0.055 mg/t
and the water quality requirements of Total phosphorous 50" percentile
water users. The dam must be maintained
as a eutrophic system.
Concentration nitrate & nitrite must be
improved to sustain ecosystem health and
the water quality requirements of water Nitrite& Nitrate < 0.70 mg/t N 95th percentile
users. The dam must be maintained as a
Modimola eutrophic system.
(Setumlo) Dam 94 The salinity in the dam must be maintained
- to support ecosystem health and the water . - <85 mS/m
D41A
( ) quality requirements of the downstream Electrical Conductivity 95th percentile
. Salts users.
Quality The salinity in the dam must be maintained
to support ecosystem health and the water Chloride <100 mg/t
quality requirements of the downstream 95th percentile
users.
Pathoaens The presence of pathogens should pose a | Escherichia coli  (E. | 130 counts/100 millilitres (ml)
g low risk to human health. coli) (95" percentile)
The water must be acceptable for H 6.5-9.0
recreational use. P 95th percentile
Increased clarity with reading 20.4 m Turbidity Minimum 95th percentile
t
sgfiae;:l]es No more than 2 °C increasing
Moderate change Temperature change in both minimum and
maximum
The oxygen levels in the system must . >7.0mg/L O,
maintain the ecological system. Dissolved Oxygen 95th percentile
The dam must be managed within a Cyanobacterlal domlr_1ance
eutrophic state to minimize the with Chl a concentration
Toxics Cyanobacteria higher than 30ug/t must be

development of toxic cyanobacterial
blooms

kept at less than 20% of the
time.
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IUA | Class River Rezcr)llijtrce Eg;:’:(:f;' Component - n?::r;ent RQO Indicator Numerical Limit
To manage the water resource for
maintenance of aquatic ecosystem
diversity (instream, biotic agnd semi-
aquatic species, riparian zones). N .
Habitat Dam Habitat Conserve, maintain, rehabilitate and Emanan vegetation 50% riparian vegetation cover
. o ; L ealth
establish artificial shoreline and riparian
zones. The natural riparian zone should be
preserved as far as possible to ensure
necessary habitat.
The fish population must be
monitored through health
Fi The fish diversity and quantities must be Fish diversity and assessment studies. Suitable
ish . .
) maintained. quantity abundances should be
Biota determined. Target fish
stocks should be determined.
Periphyton/ The Chl a concentration must be Chla 20-30pg/t
Phytoplankton | maintained in a eutrophic state. 50th percentile
The dam must be managed to protect
. Eggfgsggg;r;cgﬁz i;(\j/;etg i;ggg(r;rs]tarleam Minimum pper_ating Operation rules as applicable.
Quantity Dam levels rules for the dam to sustain optimum dam level required in dam Minimal level to sustain
levels in order to ensure that aquatic aquatic ecosystem (15-18%).
ecosystem diversity is maintained.
Concentration of orthophosphate must be
maintained to sustain ecosystem health <0.010 mg/t
and the water quality requirements of Orthophosphates 50th percentile
water users. The dam must be maintained
as a mesotrophic system.
Concentration of total phosphorous must
be maintained to sustain ecosystem health <0.025 mg/t
Nutrients and the water quality requirements of Total phosphorous 50th percentile
water users. The dam must be maintained
Disaneng Dam as a mesotrophic system.
(D41A) 9.5 Concentration of nitrate & nitrite must be
Quality improved to sustain ecosystem health and
the water quality requirements of water Nitrite& Nitrate < 0.70 mg/t N 95th percentile
users. The dam must be maintained as a
eutrophic system.
The salinity in the dam must be maintained
to support ecosystem health and the water . - <75 mS/m
Salts quality requirements of the downstream Electrical Conductivity 95th percentile
users.
Pathogens The presence of pathogens should pose a | Escherichia coli  (E. | 130 counts/100 millilitres (ml)
low risk to human health. coli) (95" percentile)
System The water must be acceptable for H 6.5-9.0
Variables recreational use. P 95th percentile
To manage the water resource for - .
Habitat Dam Habitat maintenance of aquatic ecosystem Riparian vegetation 70% riparian vegetation cover

diversity (instream, biotic agnd semi-

Health
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IUA | Class River ReE(:iltrce Eg;'::::;' Component - n?::r; ent RQO Indicator Numerical Limit
aquatic species, riparian zones).
Conserve, maintain, rehabilitate and
establish artificial shoreline and riparian
zones. The natural riparian zone should be
preserved as far as possible to ensure
necessary habitat.
The fish population must be
monitored through health
Fi The fish diversity and quantities must be Fish diversity and assessment studies. Suitable
ish C :
) maintained. quantity abundances should be
Biota determined. Target fish
stocks should be determined.
Periphyton/Ph | The Chl a concentration must be Chla 11-20ug/t
ytoplankton maintained in a mesotrophic state. 50th percentile

Table 12: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 10: DINOKANA EYE /
NGOTWANE DAM

IUA Class River Refj‘:i'tr ce Eg;t’:::sl Component con?:z:;ent RQO Indicator Numerical Limit
Ensure recommended “low flows” Instream Habitat Integrity EC = B/C
maintained to sustain the = 82%
Habitat Instream ecosystem in a B/C ecological Index of Habitat Integrity

category. Flow should be
s adequate to ensure habitats for
Et flow dependent species and taxa.
w Fish ecology category = C/D
Z . . FRAI 258%
; Fish ;;sr:c\?rgnf\rurr]r:ty sEr;ouIdI bei | Fish Response Sample at least 8 species in 20min
g s {’0 © . 0 C?D ett:o ogica Assessment Index (FRAI) | sample effort.
o Upper category to a /b category. Sample 10 AJOH, 10 CFLA and
< m Ngotwane, 10 1 15 BMOT in 20min sample effort
g Dinokana Eye - . Vacromvertebrate MIRAI EC= B/C = 78%
u (A10A) . Macroinvertebrate assemblage SASS = 180
< Aquatic S iy Response  Assessment S
z . ) must be maintained within B/C ASPT 2 6.2
< Biota macroinverte ecological category or improved Index, and the South (Site AINGOT-DINOK)
g brates upon 9 gory P African Scoring System
z pon. Version 5 (SASS5).
o
s Diatom assemblage must be
- maintained within a natural to

Diatoms largely natural condition. Specific Pollution Index | Diatom EC > 88%
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Table 13: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 11a: GROOT MARICO /
MOLATEDI DAM

IUA Class River Resot_xrce el = Component | Sub-component RQO Indicator Numerical Limit
Unit Category
Maintenance | Drought
Low flows | flows
] (m%s) (m®/s)
EWR maintenance low and Oct 0.248 0.196
drought flows: N 262 2
Groot Marico River at Base Flows DOV 8.226 8288
MAR_EWRS3 in A31F Maintenance flows and e : :
NMAR = 65.0839x10°m® | drought flows. Jan 0.284 0.223
Quantity | Low flows REC=C/D category Feb 0.318 0.250
Monitoring  of  Groot | Mar 0.281 0.221
The maintenance low flows | Marico River at A3H029 Apr 0.278 0.219
and drought flows must be May 0.262 0.207
attained to support the Jun 0.268 0.211
s ecological requirement and Jul 0.258 0.203
<Dt downstream users. Aug 0.256 0.202
B Groot Marico - Sep 0.260 0.205
2 from outflow Instream concentration of | 5y 0n6sphate (PO,) as | < 0.090 milligrams/litre (mg/l) (50"
= Marico nutrients as specified must Ph !
o . : osphorus percentile)
s Bosveld Dam Nutrients be attained to sustain
- to Molatedi aquatic ecosystem health Nitrate (NO+) & Nitrit
S | Dam, Al 11a_1 ciD and ensure the prescried | (0798 (N.ta) e | < 0.7 milligrams/litre (50 percentile)
o tributaries ecological category is met. (NO) as Nitrogen
‘E’: (A31G, A31H, < 55 milliSiemens/metre (mS/m)
= A31F, A31J, Electrical Conductivity (95" percentile)
8 zggéi A32B, Instream salinity levels as
% specified must be attained Sulphate < 50 milligrams/litre (95™ percentile)
5 Salts to sustain aquatic
- ecosystem health and
- Quality ensure the prescribed Chloride < 40 milligrams/litre (95" percentile)
ecological category is met.
Sodium < 50 milligrams/litre (95" percentile)
pH range must be th ; th
maintained within limits pH range ﬁgégmiﬁ’;’ centlle) and 8.8 (95
specified to support the
aquatic ecosystem and
System Variables water user requirements. o
A baseline assessment to - A 10% v.anat.lon from bgclfground
Turbidity concentration is allowed. Limits must

determine the present state
instream turbidity is
required.

be determined.
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Habitat

Instream

Habitat diversity should be
maintained in a C/D
ecological category. Runoff
resulting in organic pollution
and bacterial pollution of the
resource must be managed.

Index of Habitat Integrity,
Rapid Habitat
Assessment Method and
Model (RHAMM)

Instream Habitat Integrity EC = C/D
> 58%

Riparian habitat

Riparian vegetation should
be maintained in a C/D
ecological category. Alien
invasive vegetation must be
controlled and development
into the riparian zone must
be limited.

Vegetation Response
Assessment Index

VEGRAIEC =C/D 258%

Biota

Fish

The fish community must be
maintained in a D ecological
category or improved upon.
An assessment of the fish
community should be
conducted annually to
monitor against the
prescribed ecological
category.

Fish Response
Assessment Index (FRAI)

Fish ecology category = D
FRAI 2 42%
Collect 10+
sampling effort

species in  20min

Aquatic
macroinvertebrates

Macroinvertebrate
assemblage must be
maintained within a C
ecological category or
improved upon.

Macroinvertebrate
Response Assessment
Index, and the South
African Scoring System
Version 5 (SASS5).

MIRAI EC = C 2 62%
SASS = 120
ASPT 2 5.5

Diatoms

Diatom assemblage must
be maintained within a
natural to largely natural
condition.

Specific Pollution Index

Diatom EC = A/B 2 88%

Semi-Aquatic Biota

The suitability of this stretch
of river to serve as a habitat
for aquatic bird and
mammal populations must
be maintained through
proper habitat management.
Riparian zone habitat must
be improved.

Aquatic birds/Indicator
mammal species

A baseline assessment should be
conducted to determine the aquatic
bird community and representative
mammal species along the river
reach. There is a need to set a
numerical RQO for density of
animals/birds based on the
available/collected data.
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Molatedi
Dam

(A32A, A32B,
A32C)

11a_2

Quantity

Dam level

The dam must be managed
to protect ecosystem
function as well as
downstream users. Develop
and update operational
rules for the dam to sustain
optimum dam levels in order
to ensure that aquatic
ecosystem diversity is
maintained.

Dam releases are required
to meet downstream flows
for ecological flow
requirements.

Minimum operating level
required in dam

Operation rules as applicable.

Minimal level to sustain aquatic
ecosystem (15-18%).

Quality

Nutrients

Concentration of
orthophosphate must be
maintained to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
mesotrophic system.

Orthophosphates

<0.015 mg/t
50th percentile

Concentration of total
phosphorous must be
maintained to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as a
mesotrophic system.

Total phosphorous

< 0.055 mg/t
50th percentile

Concentration of nitrate &
nitrite must be maintained to
sustain ecosystem health
and the water quality
requirements of water
users. The dam must be
maintained as a
mesotrophic system.

Nitrite& Nitrate

< 0.70 mg/t N 95th percentile

Salts

The salinity in the dam must
be maintained to support
ecosystem health and the
water quality requirements
of the downstream users.

Electrical Conductivity

<55 mS/m
95th percentile

System Variables

The water must be
acceptable for recreational
use.

pH

6.5-9.0
95th percentile
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IUA Class River Refj«:ixtrce Eg;f::;;' Component | Sub-component RQO Indicator Numerical Limit
The oxygen levels in the S
system must maintain the Dissolved Oxygen 557&10 zfc/inotﬁe
ecological system. P
To manage the water
resource for maintenance of
aquatic ecosystem diversity
(instream, biotic agnd semi-
aquatic species, riparian
zones). Riparian vegetation
Habitat Dam Habitat Conserve, maintain, H P 9 50% riparian vegetation cover
- . ealth
rehabilitate and establish
artificial shoreline and
riparian zones. The natural
riparian zone should be
preserved as far as possible
to ensure necessary habitat.
The fish population must be
The fish diversity and monitored through health
Fish quantities must be Fish diversity and quantity assessment studies. Suitable
o abundances should be determined.
maintained. 3
) Target fish stocks should be
Biota determined.
. The Chl a concentration
Periphyton/ . h 11-20pg/t
Phytoplankton must be maintained in a Chla 50th percentile

mesotrophic state.
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Table 14: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 11b: GROOT MARICO /
SEASONAL TRIBUTARIES

IUA | Class River Re;c:::trce Eg:tt)::r:sl Component | Sub-component RQO Indicator Numerical Limit
EWR maintenance low and Maintenance | Drought
drought flows: High flows | flows
Groot Marico River at (m®/s) (m®ls)
MAR_EWR4 in A32D Oct 0.214 0.173
NMAR = 153.25x10°m? Nov 0.230 0185
REC=C cat i i
categeny Base Flows Dec 0.239 0.191
The maintenance low flows Maintenance flows and Jan 0.264 0.209
and drought flows must be
Quantity Low flows attained so that the drought flows Feb 0.306 0.242
environmental flows Monitoring  of  Groor Mar 0.267 0.211
requirements are met to X ) Al 0.258 0.206
n pr . .
w support a healthy condition | Marico River at A3H007 T 0734 0Ta7
ﬂé for the ecosystem and ay : :
'5 users. Jun 0.236 0.189
0 Jul 0.227 0.182
= Aug 0.224 0.180
?tl Sep 0.226 0.182
5
7] . i
2 Groot Marico, '”sttfea[“ concentration of .| Orthophosphate (PO:) | < 0.090 miligramsfiire (mgl) (50"
u n Rasweu, Maselaje 11b_1 c nutrients as speciied must | 55 phosphorus percentile)
- A32D) : be attained to sustain
(o] ( Nutrients aquatic ecosystem health
E’ and ensure the prescribed | Nitrate (NOs) & Nitrite | < 0.7 milligrams/litre (50"
‘Et Quality ecological category is met. | (NO,) as Nitrogen percentile)
I6 Instream salinity levels as
o specified must be attained
x to sustain aquatic ) g < 55 milliSiemens/metre (mS/m)
(.9. Salts ecosystem health and Electrical Conductivity (95" percentile)
L2 ensure the prescribed
- ecological category is met.
Habitat diversity should be
maintained within a C
ecological category. A
gztumr:ilr:‘tlgm:;ttlz'nrrgy;t Index of Habitat Integrity,
. . g. mp Rapid Habitat Instream Habitat Integrity EC=C 2
Habitat Instream instream habitat and o
h ) Assessment Method and | 62%
velocity/depth for aquatic Model (RHAMM)
biota diversity.
Connectivity to
downstream to (11b_2)
must be achieved,
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Elandslaagtespruit,

Lengope la

Kgamanyane,

Lenkwane

(A32E)

11b_2

Riparian habitat

Riparian vegetation should
be maintained withina C
ecological category.
Impacts including
grazing/trampling of
riparian zone must be
controlled. Management of
siltation required.

Index of Habitat Integrity

VEGRAIEC =C 262%

Biota

Fish

The fish community must
be maintained in a C/D
ecological category or
better. An assessment of
the fish community should
be conducted annually to
monitor against the
prescribed ecological
category. Fishways must
be built for migratory
species as currently there
is no connectivity over
numerous weirs.

Fish
Assessment
(FRAI)

Response
Index

Fish ecology category = C/D
FRAI = 58%

Sample 8+ species per sample
survey

Indicator species: BMAR, LMOL,
SZAM

Aquatic
macroinvertebrates

Macroinvertebrate
assemblage must be
maintained within a C
ecological category or
improved upon.

Macroinvertebrate
Response Assessment
Index, and the South
African Scoring System
Version 5 (SASS5)

MIRAIEC = C 2 62%
SASS 2 120
ASPT 2 4.8

Diatoms

Diatom assemblage must
be maintained within a
moderately modified
condition or improved
upon.

Specific Pollution Index

Diatom EC 2 62%

Wetland RQOs applicable
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Table 15: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 12: BIERSPRUIT

Resource

Ecological

Sub-

IUA Class River Unit Category Component component RQO Indicator Numerical Limit
Instream concentration of nutrients as Orthophosphate (PO4) as | <0.090 milligrams/litre (mg/l)
specified must be attained to sustain Phosphorus (50" percentile)

Nutrients aquatic ecosystem health and ensure
the prescribed ecological category is Nitrate (NOj;) & Nitrite | < 0.7 milligrams/litre (50"
met. (NOy) as Nitrogen percentile)
< 55 milliSiemens/metre
Electrical Conductivity (mS/m)
(95" percentile)
Instream salinity levels as specified must | Sulphate < 80 milligrams/litre (95"
be attained to sustain aquatic ecosystem percentile)
Salts ;
health and ensure the prescribed <40 millgrams/litre (95"
ecological category is met. Chloride percentile)
i ; th
Sodium <70 m||_||grams/||tre (95
percentile)
pH range must be maintained within " .
System - - h 6.0 (5" percentile) and 8.5
Variables limits specified to support the ac_|uat|c pH range (95" percentile)
ecosystem and water user requirements.
) . A 10% variation from
E Wilgespruit, A baseline assessment to determine the - background concentration is
E Bofule, ;r)erezﬁgtdstate instream turbidity is Turbidity allowed. Limits must be
& Kolobeng, . quirec. determined.
E ] Magoditshane, 12_1 D Quality
v Motlhabe - < 0.105 milligrams/litre (mg/l)
e (A24D) Aluminiun (Al (95th percentile)
N
< 0.15 milligramsl/litre (mg/l)
Manganese (Mn) (95th percentile)
< 0.1 milligrams/litre (mg/l)
Iron (Fe) (95th percentile)
< 0.0095 milligrams/litre (mg/l)
Lead (Pb) hard :
The concentrations of toxicants must (Pb) (95th percentile)
Toxics pose no risk to aquatic organisms and to

human health.

Copper (Cu) hard

< 0.0073 milligrams/litre (mg/l)
(95th percentile)

< 0.07 milligramsl/litre (mg/l)

Nickel (Ni) (95th percentile)

< 0.05 milligramsl/litre (mgl/l)
Cobalt (Co) (95th percentile)

< 0.002 milligrams/litre (mg/l)
Zinc (Zn) (95th percentile)
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IUA Class River Refjc:‘lijtrce Eg;'::;‘;;l Component . r::;; —_ RQO Indicator Numerical Limit
The presence of pathogens should pose e . . 130 counts/100 millilitres (ml)
Pathogens a low risk to human health. Escherichia coli (E. coli (95" percentile)
e oo b2 | s it oty
Instream ecological catego Maigta?; natural Rapid Habitat Assessment | Instream Habitat Integrity EC
gic gory. : Method and Model =C 2 62%
flow regime. Improve instream habitat (RHAMM)
and velocity/depth for fish diversity.
Habitat
Riparian vegetation should be improved
Riparian from a D ecological category to a C Vegetation Response VEGRAIEC = C = 62%
habitat ecological category. Improve riparian Assessment Index -
zone. Remove alien vegetation.
Fish community should be improved Engleggy category = Eb
from a D ecological category to a C/D . = oee .
) ) o } Fish Response Sample at least 10+ species
Biota Fish category. Maintain natural flow regime. A Index (FRAI in 20min eff
Improve instream habitat and ssessment Index ( ) Ilnd' ”:'n e ort_ AJOH
. R ndicator species: ,
velocity/depth for fish diversity. LCYL, BMAR, MBRE
. . Orthophosphate (PO4) as | < 0.125 milligrams/litre (mg/l)
Instream concentration of nutrients must Phosphorus (50" percentile)
be improved to sustain aquatic
Nutrients ecosystem health and ensure the - _ : -
prescribed ecological category is met. < 1.0 milligrams/litre (50
. . Concentrations should not be allowed to | jrate (NO,-) & Nitrite percentile)
Bierspruit deteriorate - o
outflow : (NOy) as Nitrogen
Bierspruit
Dam to —
confluence < 85 milliSiemens/metre
with the Electrical conductivity (EC) | (mS/m)
Crocodile 12_2 Quality (95"percentile)
River,
E:ﬂgﬁ;u't’ Instream salinity must be maintained at i )
Sefatlhane acceptable levels to support a healthy Sulphate (SO4) <100 milligramsf/litre (95"
’ aquatic ecosystem and the water quality percentile)
Lesobeng Salts requirements of water users
(A24E, A24F) q .

Concentrations should not be allowed to
deteriorate.

Sodium (Na)

< 100 milligrams/litre (95™
percentile)
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. Resource | Ecological Sub- . . i
IUA Class River Unit Category Component component RQO Indicator Numerical Limit
<100 milligrams/litre (95%
Chloride (Cl) percentile)
pH range must be maintained within h .
limits specified to support the aquatic pH range ?ggt,fs efgﬁﬁ{: )|Ie) and 8.5
ecosystem and water user requirements. P
System
Variables
N .
A baseline assessment to determine the éa::g /orc\)/l?r:?t::cc))r;;?nr;ation is
present state instream turbidity is Turbidity aIIow%d Limits must be
required. determined.
- < 0.1 milligrams/litre (mg/l)
Aluminium (Al) (95th percentile)
< 0.15 milligramsl/litre (mg/l)
Manganese (Mn) (95th percentile)
< 0.3 milligrams/litre (mg/l)
Iron (Fe) (95th percentile)
The concentrations of toxicants must Lead (Pb) hard < 0.0095 milligrams/litre (mg/l)
Toxics pose no risk to aquatic organisms and to (95th percentile)
human health.
< 0.0073 milligramsl/litre (mg/l)
Copper (Cu) hard (95th percentile)
. . < 0.07 milligramsl/litre (mg/l)
Nickel (Ni) (95th percentile)
< 0.05 milligramsl/litre (mg/1)
Cobalt (Co) (95th percentile)
< 0.002 milligramsl/litre (mg/1)
Zinc (Zn) (95th percentile)
Pathogens The presence of pathogens should pose Escherichia coli (E. coli) 130 counts/100 millilitres (ml)

a low risk to human health.

(95" percentile)
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IUA Class River Refjc:‘lijtrce Eg;'::;‘;;l Component . r::;; —_ RQO Indicator Numerical Limit

e o o, | indexcf abiat orty

Instream natural flow regime. Imorove i.nstream Rapid Habitat Assessment | Instream Habitat Integrity EC

. gime. ‘mprove I Method and Model =D 2 42%
habitat and velocity/depth for fish and
. S (RHAMM)
macroinvertebrate diversity.
Habitat

Riparian vegetation should be

Riparian maintained within a D ecological Vegetation Response VEGRAIEC =D 242%

habitat category. Development into the riparian Assessment Index
zone must be controlled and limited.
Siltation impacts must be managed.
Fish community should be maintained . -
within a D ecological category or IElFizle: ofz%}l category =D
. . = 0

Biota Fish improved upon. An assessment of the Fish Response Collect 4+ species in 20min

fish community should be conducted
annually to monitor against the
prescribed ecological category.

Assessment Index (FRAI)

sampling effort.

Table 16: Resource Quality

y Objectives for RIVERS AND DAMS in priority

y Resource Units in the Integrated Unit of Analysis 13: LOWER CROCODILE

. Sub-
IUA Class River ReEOl_Jrce et Component | compone RQO Indicator Numerical Limit
nit Category -
] C/D Maintenance | Drought
Low flows flows
EWR maintenance low and drought (m?/s) (m?s)
flows: Oct 1.134 1.134
ile Ri i Nov 1.362 1.362
thé)dlle River at CROC_EWR?7 in Base Flows o e e
_ 60n3 Maintenance flows and . .
Crocodile NMAR = 463.4x10°m drought flows. Jan 1.938 1.938
w outflow Low flows | REC=D category Feb 2.638 2.488
E' Roodekopjes ) Monitoring of Crocodile | Mar 2.481 2.481
o Dam to Sand The maintenance low flows and River at A2H132 Apr 2118 2118
o river drought flows must be attained to . .
8 confluence, support the aquatic ecosystem and May 1.745 1.745
o Sleepfontein- 13_1 Quantity the downstream users. Jun 1574 1574
5 spruit, - Jul 1.389 1.389
9 tributaries Sep 1172 1172
& (A21L, A24A, EWR high flows: Floods High flows (m°/s)
- A248, A24C) Crocodile River at CROC_EWRY in Oct 0
A24C Nov 0.790
NMAR = 463.4x10°m? High flow also specified Dec 1.529
High flows | REC=D category as individual flood Jan 0
requirements in terms of Feb 1.270
High flows must be attained as size and duration (See Mar 0
specified to support aquatic Appendix A) Apr 0.790
ecostem requirements. May 0
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. Sub-
IUA Class River Resogrce =eolee e Component | compone RQO Indicator Numerical Limit
Unit Category -
Monitoring of Crocodile | Jun 0
River at A2H132 Jul 0
Aug 0
Sep 0
Orthophosphate (POs) as | < 0.060 milligramsl/litre (mg/l) (50
Instream concentration of nutrients Phosphorus percentile)
must be improved to sustain aquatic
) ecosystem health and ensure the < 1.0 milligrams/litre (50" percentile)
Nutrients - . )
prescribed ecological category is
met. Concentrations should not be Nitrate (NO3°) & Nitrite
allowed to deteriorate. (NO2) as Nitrogen
Electrical conductivity < 85 milliSiemens/metre (mS/m)
(EC) (95"percentile)
Instream salinity must be
maintained at the levels specified to - . th .
support a healthy aquatic Sulphate (SO4) < 100 milligrams/litre (95" percentile)
Salts ecosystem and the water quality
requirements of water users.
Concentrations should not be
allowed to deteriorate. Sodium (Na) < 80 milligrams/litre (95" percentile)
Quality
Chloride (Cl) < 80 milligrams/litre (95" percentile)
The presence of pathogens should . . . 130 counts/100 millilitres (ml)
Pathogens pose no risk to human health. Escherichia coli (E.col) (95" percentile)
pH range must be maintained within
limits specified to support the 6.5 (5" percentile) and 8.5 (951"
: pH range :
aquatic ecosystem and water user percentile)
requirements.
A baseline assessment to determine o -
Sys.t em the present state instream turbidity Turbidity A10% varllat|o.n from background
Variables concentration is allowed.

is required.

Dissolved oxygen levels must be
attained to support the aquatic
ecosystem.

Dissolved oxygen

> 6 milligrams/litre (mg/l)
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. Sub-
IUA Class River Reﬁc:‘tijtrce Eg;'::::;' Component | compone RQO Indicator Numerical Limit
nt
Atrazine <0.078 milligrams/litre (mg/l)
Metolachlor <0.30 milligrams/litre (mg/l)
. < 0.1 milligrams/litre (mg/l)
Aluminium (Al (95th percentile)
< 0.15 milligramsl/litre (mg/l)
Manganese (Mn) (95th percentile)
Iron (Fe) < 0.3 milligrams/litre (mg/l)
The concentrations of toxicants (95th percentile)
must pose no risk to aquatic
Toxics organisms and to human health. Lead (Pb) hard <0.0095 milligrams/litre (mg/l)
(95th percentile)
< 0.0073 milligrams/litre (mg/l)
Copper (Cu) hard (95th percentile)
. . < 0.07 milligrams/litre (mg/l)
Nickel (Ni) (95th percentile)
< 0.05 milligrams/litre (mg/l)
Cobalt (Co) (95th percentile)
< 0.002 milligrams/litre (mg/l)
Zinc (Zn) (95th percentile)
. < 0.1 milligrams/litre (mg/l)
Aluminium (Al (95th percentile)
Habitat diversity should be
maintained within a D ecological Index of Habitat Integrity,
Instream category or better condition. Rapid Habitat Instream Habitat Integrity EC=D =
Maintain good low flows to sustain Assessment Method and | 42%
habitat for substrate and habitat Model (RHAMM)
sensitive species and taxa.
Rehabilitation/remediation required.
Habitat Indigenous vegetation must be
protected (unique Acacia galpinii
Riparian (Monkey thorn). Riparian vegetation Vegetation Response
habitat should be maintained within a D Assessment Index VEGRAIEC =D 242%

ecological category or better
condition. Maintain riparian zone in
cultivated areas. Control
development.
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. Sub-
IUA Class River Reﬁ?:ijtrce Eg:tt):;‘:;l Component | compone RQO Indicator Numerical Limit
nt
Fish community should be ) _
maintained within a D ecological E"zr\le:ciggy category =D
category or better condition. Flow Fish Response Sam I_e 6+os ecies per sample effort
Fish velocity/depth must be adequate for p mp pe per samp
o . Assessment Index (FRAI) | Indicator species Sensitive fish
flow sensitive species CPRE and species. Course substrate. CPRE
LMOL and habitat sensitive species L,IJ\/IOL ’ ! ’
Biota - AJOH.
Aquatic Macroinvertebrate assemblage must g:scr(g::gr,&zzr:stzment MIRAI EC =D 242%
quati be maintained within a D ecological P SASS 2 60
macroinve ) Index, and the South S
category or improved upon. ) h ASPT = 4.5
rtebrates African Scoring System .
Version 5 (SASSS) (Site A2CROC-KOEDO)
Maintenance | Drought
Low flows flows
) (m¥%s) (m¥%s)
E{\)/\\INSmamtenance low and drought Oct 0.085 0.042
Sand River upstream of Sondags Base flows Nov 0.104 0.024
River confluence at S24.6289, Maintenance flows and Dec 0.120 0.021
E27.6223 in A24H drought flows. Jan 0.196 0.063
NMAR = 26.56x10°m? Feb 0.263 0.105
Lows flows REC=B category Monitoring of (.iischarge‘ of MMar 0.199 0.055
the Sand River during A 0158 0.071
The maintenance low flows and biological surveys pr : :
drought flows must be attained to May 0.127 0.059
Sand River to support the aquatic ecosystem and Jun 0.119 0.056
confluence the downstream users. Jul 0.108 0.051
with Aug 0.098 0.047
Crocodile 13_2 Quantity Sep 0.089 0.044
River - 3
(A24G, A24H) High flows (m®/s)
EWR high flows: Oct 0.009
Sand River Monitoring of discharge gov 0.056
of the Sand River during biological Freshets for fish ec 0.090
surveys Jan 0.181
ith? :?{322869 5';)2(17022“233 in A24H High flow also specified Feb 0.500
High flows REC=B cateqo as individual flood Mar 0.181
gory requirements in terms of Apr 0.093
size and duration (see May 0
High flows must be attained to Appendix A) Jun 0
ensure freshets for fish Jul 0
communities. Aug 0
Sep 0
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

. Sub-
- Resource Ecological . . L
IUA Class River Unit Category Component comn;ione RQO Indicator Numerical Limit
Orthophosphate (POs) as | < 0.020 milligrams/litre (mg/l) (50"
Phosphorus percentile)
Instream concentration of nutrients
as specified must be attained to Nitrate (NO5") & Nitrite . ) )
sustain aquatic ecosystem health (NO;) a(s N%Zogen < 0.5 milligrams/litre (50" percentile)
and ensure the prescribed
Qualit Nutrients ecological category is met.
Y Salts Instream salinity levels as specified
must be attained to sustain aquatic
ecosystem health and ensure the .
prescribed ecological category is Electrical Conductivity = 38 m|II|S|emens/metre (mS/m)
met. (95" percentile)
Sulphate < 20 milligrams/litre (95" percentile)
Chloride < 20 milligrams/litre (95" percentile)
. . Index of Habitat Integrity,
nstroam :a;?r']ttit.:é‘éers.;tﬁ’.:g"é"‘e’ctg‘l’o l Rapid Habitat Instream Habitat Integrity EC =B >
catle ol with! gl Assessment Method and 82%
gory- Mode!l (RHAMM)
Habitat
Riparian Riparian vegetation should be Vegetation Response
- maintained within a B ecologica =B 282%
haFl))ltat intained within a B ecological Asgessment Indpex VEGRAIEC =B = 82%
category or better condition.
The fish community must be
maintained in a B ecological
category. An assessment of the fish
community should be conducted Fish Response Fish ecology category = B
Fish annually to monitor against the p FRAI 2 82%
. p Assessment Index (FRAI)
prescribed ecological
category.Habitat and flow must be
Biota adequate for seasonal flow
dependent species, CPAR.
Macroinvertebrate assemblage must Macroinvertebrate MIRAIEC =C 2 62%
Aquatic o - ) Response Assessment B
. be maintained within a C ecological SASS = 100
macroinve category or improved upon Index, and the South ASPT = 55
rtebrates ' African Scoring System oar

Version 5 (SASS5)

(Site A2SUND-WATER)
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

. Sub-
IUA Class River Resogrce =eolee e Component | compone RQO Indicator Numerical Limit
Unit Category -
EWR maintenance low and drought Maintenance | Drought
flows: Low flows flows
Crocodile River at A2H128 in A24J (m¥%s) (m¥%s)
NMAR = 565.16x10°m? Base Flows Oct 1.246 1.057
REC=C/D category Nov 1.454 1.228
) Dec 1.536 1.294
The maintenance low rows_ and '(\j/'a'ntiﬁ‘lnce flows and Jan 1.932 1616
Low flows | drought flows must be attained to rougnt flows. Feb 2.488 2.074
support the aquatic ecosystem and o ) Mar 2128 1776
the downstream users. Monitoring of Crocodile
River at A2H128 Apr 1.791 1.503
May 1.548 1.303
Jun 1.524 1.285
Jul 1.425 1.203
) Aug 1.345 1.138
Quantity Sep 1287 1,091
EWR high flows: High flows (m®/s)
Crocodile River at A2H128 in A24J Floods Oct 0
- 63
NMAR = 565.16x10°m Nov 0.395
Lower REC=C/D category High flow also specified | Dec 2.829
Crocodile ) ) as  individual  flood | Jan 0
from High flows must be attained to_ requirements in terms of | Feb 0.423
Biorsoruit to High flows | ensure fI_o_od requirements for fish size and duration (see | Mar 0
the p communities. Appendix A). Apr 0
13_3 May 0
Botswana T .
border Monitoring of Crocodile | Jun 0
(Limpopo River at A2H128 Jul 0
River) Aug 0
(A24J) Sep 0
Instream concentration of nutrients |- orhophosphate (POs) as | < 0.06 milligrams/litre (mg/l) (50"
must be improved to sustain aquatic Phosphorus percentile)
Nutrients ecosyséerg heallth.anld ensure the
prescribed ecological category is Ni NO. - Nitri - . ]
met. Concentrations should not be (,\;tcr)at.;aaé l\lci)tsrog)]er% fite | <10 milligrams/litre (50" percentile)
allowed to deteriorate. :
Instream salinity must be Electrical conductivity < 85 milliSiemens/metre (mS/m)
th, P
maintained at the levels specified to (EC) (65" percentile)
Quality support a healthy aquatic
Salts ecosystem and the water quality Sulphate (SO.) <100 milligrams/litre (95™ percentile)
requirements of water users.
Concentrations should not be Sodium (Na) < 80 milligrams/litre (95" percentile)
allowed to deteriorate. . o ) )
Chloride (CI) < 100 milligrams/litre (95" percentile)
Pathogens The presence of pathogens should Escherichia coli (E.coli) 130 counts/100 millilitres (ml)

pose no risk to human health.

(95" percentile)
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

. Sub-
- Resource Ecological . . L
IUA Class River Unit Category Component comn;ione RQO Indicator Numerical Limit
pH range must be maintained within
limits specified to support the 6.5 (5" percentile) and 8.5 (95"
) pH range ;
aquatic ecosystem and water user percentile)
requirements.
System A baseline assessment to determine A 10% variation from backaround
Variables | the present state instream turbidity | Turbidity o e ey 9
h . concentration is allowed.
is required.
Dissolved oxygen levels must be
attained to support the aquatic Dissolved oxygen > 6 milligramsl/litre (mg/l)
ecosystem.
The concentrations of toxicants Atrazine <0.078 milligramsitre (mg/l)
. must pose no risk to aquatic
Toxics )
organisms and to human health
Mancozeb 0.009 milligrams/litre (mg/l)
Habitat diversity should be improved Instream Habitat Integrity EC = C/D
from D ecological category to C/D Index of Habitat Integrity, | 2 58%
Instream ecological category. Maintain good Rapid Habitat
low flows to sustain habitat for Assessment Method and
substrate and habitat sensitive Model (RHAMM)
Habitat spe.t;les and taxa. .
Indigenous vegetation must be
protected (unique Acacia galpinii . .
Riparian (Monkey thorn). Riparian vegetation Index Of. Habitat Integrity, VEGRAIEC =C/D 258%
habitat should be improved from D Vegetation Response
. Assessment Index
ecological category to C/D
ecological category.
Fish community should be
maintained within a D ecological Fish ecoloay cateqory = D
category. Flow velocity/depth must ) %y gory
. o Fish Response | FRAI 242%
Fish be maintained for CPAR, MACU Assessment Index (FRAI) | Sample 6+ species per sample effort
and LMOL, and habitat sensitive P P P P
species — MMAC, BANN.
Biota A baseline assessment should be
The suitability of this stretch of river conducted to determine the aquatic
Semi- to serve as a habitat for aquatic bird bird community and representative
aquatic and mammal populations must be Aquatic birds/Indicator | mammal species along the river
b?ota maintained through proper habitat mammal species reach. There is a need to set a

management. Maintain good
riparian cover for otters.

numerical RQO for density of
animals/birds based on the
available/collected data.
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

. Sub-
IUA Class River Resm_;rce =eolee e Component | compone RQO Indicator Numerical Limit
Unit Category -

Macroinvertebrate assemblage must Macroinvertebrate MIRAI EC = C/D 2 58%
Aquatic L s Response  Assessment -
. be maintained within a C/D SASS = 120
invertebrat . . Index, and the South

ecological category or improved ) . ASPT = 5.0
es uDon African Scoring System

pon. Version 5 (SASS5)
Diatom assemblage must be
. maintained within a largely modified . . . o

Diatoms condition or improved upon. Specific Pollution Index Diatom EC 2 42%

Table 17: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 14: TOLWANE / KULWANE /

MORETELE / KLIPVOOR
IUA | Class River Reson_xrce Zeallpjesl] ) Cef i il RQO Indicator Numerical Limit
Unit Category nt component
A management strategy to manage the
excesss water present (return flows) in the .
. To be determined once the
. system must be developed. Suitable -
Quantity | Flows . Low flows management strategy is

management options must be assessed. developed
" The benefits of reducing the flow must be P
8 determined.
i Orthophosphate (POy) < 0.5 milligramsl/litre (mg/l) (50"
E Instream concentration of nutrients must as Phosphorus percentile)
= Nutrients be improved to sustain aquatic ecosystem
I-_I,J health and ensure the prescribed . i o - . "
o ecological category is met. Nitrate (NQ3 ) & Nitrite | <3.0 mﬂhgrams/lltre (50
g (NOy’) as Nitrogen percentile)
% Apies River,
= Tshwane ’ Electrical conductivity < 80 milliSiemens/metre (mS/m)
w n tributary 141 D (EC) (95"percentile)
Z A23F
é ( ) Instream salinity levels as specified must Sulbhate (SO < 70 milligrams/litre (95"
] Quality | Salts be attained to sustain aquatic ecosystem ulphate (SO.) percentile)
3 health and ensure the prescribed -
- i i . . < 75 milligrams/litre 95
% ecological category is met Chloride (Cl) S ercontiie) g (
< < illi i th
E Sodium (Na) < 80 . milligrams/litre (95
3 percentile)
=
= The presence of pathogens should pose .. . . 130 counts/100 millilitres (ml)
3 Pathogens no risk to human health. Escherichia coli (E.cof) (95" percentile)

\S/g?itaek;rlles sl;;lefilggg t:gztp)z((a)rrtn tilgt::]nuzc:izv gzg‘sl)ggiw pH range g.e5rc(2:tirl):)r centile) and 8.5 (95"

and water user requirements.

110

/102 439dINTS3A 8 LNVHIOMSIVVLS

OLELY 'ON

€Ll



Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

. Resource | Ecological | Compone Sub- . . .
IUA | Class River Unit Category = component RQO Indicator Numerical Limit
A baseline assessment to determine the Turbidit A 10% variation from background
present state instream turbidity is required. ¥ concentration is allowed.
Dissolved oxygen levels must be attained . - .
o support the aquatic ecosystem. Dissolved oxygen = 6 milligrams/litre (mgl/l)
Atrazine <0.078 milligrams/litre (mg/l)
Mancozeb 0.009 milligrams/litre (mg/l)
Glyphosate 0.7 milligrams/litre (mg/l)
Endosulfan 0.13 microgramsl/litre (ug/l)
. < 0.2 milligrams/litre (mg/l)
The concentrations of toxicants must pose | Chromium (V1) (95th percentile)
no risk to aquatic organisms and to human — -
Toxics health. Iron (Fe) (Sggi; ';‘glgﬁ[i'l‘j)’“tre (mg/l)
< 0.0013 milligrams/litre (mg/1)
Lead (Pb) hard (95th percentile)
< 0.05 milligrams/litre (mg/l)
Cobalt (Cb) (95th percentile)
. ) < 0.07 milligrams/litre (mg/l)
Nickel (Ni) (95th percentile)
) < 0.002 milligrams/litre (mg/1)
Zinc (Zn) (95th percentile)
Habitat diversity should be improved to a Instream Habitat Integrity EC = D
D ecological category. Maintain good low > 429
Instream flows to sustain habitat for substrate Index of Habitat Integrity (_site below confluence of Apies
sensitive species (BMAR, BUNI) and taxa. and Tshwane)
Habitat
Riparian vegetation should be maintained
Riparian within a D ecological category or better Vegetation Response VEGRAIEC =D 242%
habitat condition. Maintain riparian zone in Assessment Index
cultivated (subsistence) areas.
A management strategy to manage the
excess water present (return flows) in the To be determined once the
Pienaars . system must be developed. Suitable :
. Quantity Flows ) Low flows management strategy is
River from management options must be assessed. developed
Boekenshout The benefits of reducing the flow must be P
confluence to determined.
Apies River 142
p . ' Orthophosphate (POy) < 0.090 milligrams/litre (mg/l) (50"
confluence Instream concentration of nutrients as as Phosphorus ercentile)
(A23C) Quality Nutrients specified must be attained to sustain P P
aquatic ecosystem health and ensure the . B o - .
. ) ; Nitrate (NO5") & Nitrite < 0.7 milligrams/litre (50"
prescribed ecological category is met. (NO) as Nitrogen percentile)
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Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

. Resource | Ecological | Compone Sub- . . .
IUA | Class River Unit Category nt component RQO Indicator Numerical Limit
. . < 55 milliSiemens/metre (mS/m)
Electrical Conductivity (95 percentile)
— - ™
Instream salinity levels as specified must Sulphate Seﬁgerzltlillg)r ams/litre (95
Salts be attained to sustain aquatic ecosystem P — - .
health and ensure the prescribed Chloride < 50 milligrams/litre (95"
ecological category is met. percentile)
i < 70 milligrams/litre (95"
Sodium percentile)
The presence of pathogens should pose L . . 130 counts/100 millilitres (ml)
Pathogens no risk to human health. Escherichia coli (E.col) (95" percentile)
pH range must be maintained within limits h . th
specified to support the aquatic ecosystem | pH range 6éiégntiﬁ>:;centlle) and 8.5 (95
and water user requirements. P
System A basell t to determine th A 10% variation from background
Variables aseline assessment to determine the Turbidity o variation from backgroun
present state instream turbidity is required. concentration is allowed.
Dissolved oxygen levels must be attained ) - .
o support the aquatic ecosystem. Dissolved oxygen > 6 milligrams/litre (mg/l)
Atrazine <0.078 milligrams/litre (mg/l)
< 0.1 milligrams/litre (mg/l)
Iron (Fe) (95th percentile)
The concentrations of toxicants must pose | Lead (Pb) hard (Sg(s).tﬂogsrcrglrl]llﬁer}a)lmsll|tre (mg/l)
Toxics no risk to aquatic organisms and to human P
health.
ea Copper (Cu) hard < 0.00735 milligrams/litre (mg/l)
PP (95th percentile)
. . < 0.07 milligramsl/litre (mg/l)
Nickel (Ni) (95th percentile)
) < 0.002 milligrams/litre (mg/1)
Zinc (Zn) (95th percentile)
Index of Habitat
Instream Habitat diversity should be maintained Integrity, Rapid Habitat Instream Habitat Integrity EC = C
within a C ecological category. Assessment Method and | 2 62%
Model (RHAMM)
Habitat ipari i intai
R!pr?nane/egetlatlc_)n Ishould be maintained Index of Habitat
Riparian g't |n§1_ _eco;)glca_category.l Integrity, Vegetation VEGRAIEC = C = 62%
habitat emediation of riparian zone along Response Assessment =C 262%

Boekenshout required. Sand mining must
be controlled.

Index
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n Resource | Ecological | Compone Sub- . . L
IUA | Class River Unit Category nt component RQO Indicator Numerical Limit
The fish community must be maintained in
a C ecological category or better. An
assessment of the fish community should Fish ecology catedory = C
be conducted annually to monitor against . ?V gory
the prescribed ecological category. Flow Fish Response FRAI 2 62%
Fish pr gical category. Fio Assessment Index Sample 10 CPAR and 10 LMOL in
velocity/depth must be maintained for fish (FRAI) 20min effort
species — CPAR and LMOL and habitat
sensitive species — AKAT that are likely to
. be present in the wetlands.
Biota
Habitat in Moretele Floodplain must be A baseline assessmgnt should be
S . conducted to determine the
maintained. The stretch of river to serve as L .
. ) S aquatic bird community and
Semi- a habitat for aquatic bird and mammal o . . .
) ) s Aquatic birds/Indicator representative mammal species
Aquatic populations must be maintained through . . ;
) . o mammal species along the river reach. There is a
Biota proper habitat management. Maintain need to set a numerical RQO for
good riparian cover for otters. Maintain . ) .
riparian zone as important bird habitat density of animals/birds based on
) the available/collected data.
EWR maintenance low and drought flows: Maintenance | Drought
Plat River at A2H064 in A23G Low flows | flows
NMAR = 9.64x10°m? (m®/s) (m¥/s)
REC=C/D category Oct 0.021 0.012
Base Flows Nov | 0.023 0.012
The maintenance low flows and drought ) Dec 0.023 0.013
flows must be attained to support the Maintenance flows and [~ 0.025 0.014
- aquatic ecosystem and the downstream drought flows
Quantity | Low flows q Y Feb [ 0.030 0.016
users. - . Mar 0.027 0.015
Monitoring of Plat River
at A2H064 Apr 0.027 0.014
May 0.025 0.013
Jun 0.025 0.014
Jul 0.024 0.013
Aug 0.024 0.013
Plat River 1“3 Sep 0.023 0.012
(A23G) - Index of Habitat
Instream Habitat diversity should be improved from Integrity, Rapid Habitat | Instream Habitat Integrity EC =
a D ecological category to a C/D category. | Assessment Method and | C/D = 58%
Model (RHAMM)
Habitat
oo . . Index of Habitat
Riparian Riparian vegetation should be mproved | Integrity, Vegetation VEGRAI EC = C/D 2 58%
habitat 9 gory Response Assessment
category. Index
Fish community should be improved from Fish ecology category = C/D
a D ecological category to a C/D category. FRAI 2 58%
Maintain flow velocity/depth for fish Fish Response | Sample 2 or 3 CTHE and 10
Biota Fish species LCYL and LMOL and habitat Assessment Index | LMOL in 20min effort
sensitive species, MBRE and BBR. (FRAI)
Isolated populations of CTHE in upper (Site A2PLAT-KOMAN)
reaches of river must also be maintained.
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a Resource | Ecological Compone Sub- . . L
IUA | Class River Unit Category nt component RQO Indicator Numerical Limit
Macroinvertebrate assemblage must be Macroinvertebrate MIRAIEC = C 2 62%
Aquatic maintained within a C ecological categor Response Assessment | SASS 2 120
macroinverte or improved upon 9 gory Index, and the South | ASPT = 6.0
brates P pon. African Scoring System
Version 5 (SASS5) (Site A2PLAT-KOMAN)
A management strategy to manage the
excesss water present (return f_Iows) in the To be determined once the
Quantit Flows system must be developed. Suitable Low flows management strategy is
¥ management options must be assessed. develg od ay
The benefits of reducing the flow must be P
determined.
Instream concentration of nutrients as Orthophosphate (POs) | < 0.5 milligrams/iitre (mg/l) (50"
Nutrients specified must be attained to sustain as Phosphorus percentile)
aquatic ecosystem health and ensure the - R — _— - m
. . . Nitrate (NO5') & Nitrite < 3.0 milligramsl/litre (50!
prescribed ecological category is met. (NO>) as Nitrogen percentile)
Moretele Electrical Conductivity < 83 milliSiemens/metre (mS/m)
(Pienaars) (95" percentile)
River from Instream salinity levels as specified must < i 0 th
. < 70 milligrams/litre 95
Plat River Salts be attained to sustain aquatic ecosystem | Sulphate (SO.) percentile) 9 (
&clx_nfluence to 14 4 health and ensure the prescribed < 75 miligramsiiitre (95"
ipvoor - ; i : s
Dam, ecological category is met. Chloride (Cl) percentile)
Kutswane to . . < 80 milligrams/litre (95"
Klipvoor Dam Quality Sodium (Na) percentile)
(A23J)
The presence of pathogens should pose L . . 130 counts/100 millilitres (ml)
Pathogens no risk to human health. Escherichia coli (E.cof) (95" percentile)
pH range must be maintained within limits h . n
specified to support the aquatic ecosystem | pH range 65(5 percentlle) and 8.5 (95
h percentile)
and water user requirements.
System
Variables A baseline assessment to determine the Turbidit A 10% variation from background
present state instream turbidity is required. y concentration is allowed.
Dissolved oxygen levels must be attained ) - .
o support the aquatic ecosystem. Dissolved oxygen > 6 milligrams/litre (mg/l)
The dam must be managed to protect
ecosystem function as well as downstream
users. Develop and update operational Operation rules as anplicable
Klipvoor Dam rules for the dam to sustain optimum dam Minimum operating P PP ’
(A23J) 14_6 Quantity Dam level levels in order to ensure that aquatic level required in dam

ecosystem diversity is maintained.

Dam releases are required to meet
downstream flows for ecological flow
requirements.

Minimal level to sustain aquatic
ecosystem (15-18%).
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. Resource | Ecological | Compone Sub- . . .
IUA | Class River Unit Category = component RQO Indicator Numerical Limit

Concentration of orthophosphate must be
improved to sustain ecosystem health and <0.05mg/t
the water quality requirements of water Orthophosphate EOtH ercentile
users. The dam must be maintained as a P
eutrophic system.
Concentration of total phosphorous must
be improved to sustain ecosystem health <0.130 mg/t

Nutrients and the water quality requirements of Total phosphorous 50th percentile
water users. The dam must be maintained
as a eutrophic system.
Concentration of total Ammonia as Nmust
be improved to sustain ecosystem health <
and the water quality requirements of Total Ammonia _9g£72e:::2ﬁtill\:e
water users. The dam must be maintained P
as a eutrophic system.
The salinity in the dam must be maintained
to support ecosystem health and the water . - <75 mS/m

Salts quality requirements of the downstream Electrical Conductivity 95th percentile
users.

Quality The water must be acceptable for H 6.5-9.0

recreational use. P 95th percentile
Increased clarity Turbidity §?H4p::'centile

System

Variables No more than 2 °C increasing
Moderate change Temperature change in both minimum and

maximum

The oxygen levels in the system must . 27.0mg/t O,
maintain the ecological system. Dissolved Oxygen 95th percentile
The presence of pathogens should pose L . . 130 counts/100 millilitres (ml)

Pathogens no risk to human health. Escherichia coli (E.col) (95" percentile)
The dam must be managed to minimize 2&2222?}?::{;;'} %?;?]thtﬁawn'tgoﬁgh
the development of toxic cyanobacterial Cyanobacteria must be kept at less than 20% of
blooms X P °

the time.
Toxics -
<

The river water should not be toxic to E%igfj&:l%ggl[ i
aquatic organisms or be a threat to human | Pesticides et

health.

Atrazine: < 100 pg/t
95th percentile
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IUA | Class River Refjc:ijtrce E(?:tl(:)g:r:;l Con:];t)one - r:::n i RQO Indicator Numerical Limit
To manage the water resource for
maintenance of aquatic ecosystem
diversity (instream, biotic and semi-aquatic
species, riparian zones). - .
Habitat Dam Habitat | Conserve, maintain, rehabilitate and E|par|an vegetation 90% riparian vegetation cover
. e ’ o ealth
establish artificial shoreline and riparian
zones. The natural riparian zone should be
preserved as far as possible to ensure
necessary habitat.
The fish population must be
monitored through health
Fi The fish diversity and quantities must be | Fish  diversity = and | assessment studies. Suitable
ish o .
maintained. quantity abundances should be
Biota determined. Target fish stocks
should be determined.
Periphyton/ The Chl a concentration must be 20-30ug/t
E:ytoplankt maintained in a eutrophic state. Chla 50th percentile
Maintenance | Drought
Low flows | flows
(m¥/s) (m¥/s)
EWR maintenance low and drought flows: Oct 0.162 0.159
Moretele/ Pienaars River at CROC_EWR5 | Base flows Nov 0.210 0.206
in A23J Dec 0.230 0.226
NMAR = 113.0x10°m?® Maintenance flows and Jan 0.303 0.298
Quantity Low Flows REC=D category drought flows Feb 0.356 0.351
The maintenance low flows and drought Monitoring of Pienaars Z‘/Iar 8222 gggg
flows must be attained to support the River at A2H106 pr : :
Moretele aquatic ecosystem and the downstream May | 0.220 0.216
River from users. Jun 0.208 0.205
Klipvoor Dam Jul 0.188 0.185
to Crocodile 147 Aug | 0.174 0.171
River, - Sep 0.160 0.158
Tolwane - -
(A23K, A23L) Instream concentration of nutrients must | orthophosphate (POs) | < 0.060 milligramsitre (mg/l) (50"
. be improved to sustain aquat.|c ecosystem | gq Phosphorus percentile)
Nutrients health and ensure the prescribed
ecological category is met. Nutrient Nitrate (NO5') & Nitrite < 1.0 milligrams/litre (50"
concentrations must be reduced. (NOy) as Nitrogen percentile)
) L < 75 milliSiemens/metre (mS/m)
Quality Instream salinity must be maintained to Electrical Conductivity (95" percentile)
support the aquatic ecosystem and sustain Sulbhat < 60 milligrams/litre (95"
Salts present ecological state. No further ulphate percentile)
deterioration should occur. Land based ) <70 milligrams/litre (95"
activities and WWTW discharges must be | Chloride percentile)
controlled. Sodi <100 milligrams/litre (95"
odium h
percentile)
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n Resource | Ecological | Compone Sub- . . L
IUA | Class River Unit Category nt component RQO Indicator Numerical Limit
The presence of pathogens should pose —
Pathogens no risk to human health.  Microbial | Escherichia coli (E.coli) gghcoeurr;t:gi?eo) millltres (ml)
pollution must be minimised. P
pH range must be malntalned_Wlthln limits 6.5 (5" percentile) and 8.5 (95"
specified to support the aquatic ecosystem | pH range ercentile)
Svstem and water user requirements. P
Vgriables A baseline assessment to determine the Turbidit A 10% variation from background
present state instream turbidity is required. Y concentration is allowed.
Dissolved oxygen levels must be attained ’ - .
to support the aquatic ecosystem. Dissolved oxygen 2 6 milligrams/litre (mgl/l)
The concentrations of toxicants must pose | Atrazine =0.078 milligrams/litre (mg/1)
no risk to aquatic organisms and to human . .
Toxics health. Metolachlor <0.30 milligrams/litre (mg/l)
Mancozeb 0.009 milligrams/litre (mg/l)
Habitat diversity should be improved from Index of Habitat
a D ecological category to a C category. Integrity, Rapid Habitat . . _
Instream Maintain good low flows to sustain habitat | Assessment Method and I>n56tr2e°?m Habitat Integrity EC = C
for substrate and habitat sensitive species | Model Method and - °
Habitat and taxa. Model (RHAMM)
Riparian vegetation should be improved Index of Habitat
Riparian from a D ecological category to a C Integrity, Vegetation VEGRAIEC = C > 62%
habitat category. Sand mining in riparian zone Response Assessment soen
must be limited. Index
The fish community must be maintained in
a C/D ecological category. An assessment ) _
of the fish community should be conducted Eggle:(glggy category = C/D
annually to monitor against the prescribed | Fish Response Sam I_e 10‘1 species per sample
Fish ecological category. Maintain flow Assessment Index effortpSam e 50 BMAF,‘)? in 20rrF1>in
velocity/depth species LMOL LCYL and (FRAI) offort P
CPAR and habitat sensitive species,
MBRE.
= 0,
Macroinvertebrate '\SA'IA\%ASI ECmg 2 62%
Biota Aquatic Macroinvertebrate assemblage must be Response Assessment ASPT > 50
macroinvert | maintained within a D ecological category Index, and the South -
ebrates or improved upon. Cg:g?;n%c?srxgsssy)stem (REMP site A2PIEN — BUFFE or
' EWRS5)
A baseline assessment should be
The river reach to serve as a habitat for conducted to determine the
Semi aquatic bird populations must be Aquatic birds Indicator aquatic bird species along the

aquatic biota

maintained through proper habitat
management. Maintain the riparian zone to
provide suitable habitats.

species

river reach. There is a need to set
a numerical RQO for density of
birds based on the
available/collected data.
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. Resource | Ecological | Compone Sub- . . .
IUA | Class River Unit Category nt component RQO Indicator Numerical Limit
Diatom assemblage must be maintained
) within a largely modified condition or - . ) _ o
Diatoms improved upon. Specific Pollution Index Diatom EC =D 242%

Table 18: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 15: UPPER MOKOLO

IUA | Class River Reff:i‘trce Eg;':::;;' Component | Sub-component RQO Indicator Numerical Limit
Maintenance | Drought
Low flows flows
EWR maintenance low and (m¥s) (m¥s)
ﬁﬂfoll(iglhtgws: t Base Fi Oct 0.110 0.005
okolo River a ase Flows
MOK_EWR1a in A42C BZZ 8;58 g'ggg
NMAR = 84.84x10°m?® Maintenance flows and : :
PES=C/D category drought flows. Jan 0.550 0.040
Quantity | Low flows Feb 0.850 0.060
The maintenance low flows | Monitoring of Mokolo | Mar 0.700 0.050
and drought flows must be River at A4H002 Apr 0.500 0.040
attained to support the May 0.350 0.030
aquatic ecosystem and the Jun 0.270 0.020
downstream users. Jul 0.230 0.015
Aug 0.180 0.010
o Sep 0.100 0.005
5‘ Moloko River, Instream concentration of Orthophosphate (PO;) as < 0.025 milligrams/litre (mg/l) (50"
¥ Klein Sand, nutrients as specified must Phosphorus percentile) Monitoring data —
2
E ! gfv'f,':';?fm: ’ 11 Bl and ensure the prescribed z\:\'ltéaféls\lgiatzo&xmte < 0.5 milligrams/litre (50" percentile)
o loop tributaries ecological category is met. 2 9
2 (A42C, A42E) Instream salinity levels as
© specified must be attained
to sustain aquatic ) . < 30 milliSiemens/metre (mS/m
Salts ecosystem ﬂealth and Electrical Conductivity (95" percentile) ( )
ensure the prescribed
Qualit ecological category is met.
g o The presence of pathogens o | 130 counts/100 milllitres (ml)
athogens should pose no risk to Escherichia coli (E.coli) (95" percentile)
human health.
pH range must be
maintained within limits )
specified to support the pH range 6.5 (5" percentlle) and 8.0 (95"
aquatic ecosystem and percentile)
System Variables water user requirements.
ﬁe?:fn?::: tiSeSSrS:;eﬁ?ts:gte A 10% variation from background
) R Turbidity concentration is allowed. Limits must
instream turbidity is be determined
required. Limits must be )
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

defined to control the
impacts of slate mining on
the resource.

Toxics

The concentrations of
toxicants must pose no risk
to aquatic organisms and to
human health.

Atrazine

<0.078 milligrams/litre (mg/l)

Bromoxynil

<0.010 milligrams/litre (mg/l)

Habitat

Instream

Habitat condition should be
improved from a C/D
ecological to a B/C
category. Good low flows
must be maintained to
sustain habitat for substrate
and habitat sensitive
species. Return flows and
abstraction in resource unit
must be monitored and
controlled to protect the
instream habitat.

Index of Habitat Integrity,
Rapid Habitat
Assessment Method and
Model (RHAMM)

Instream Habitat Integrity EC = B/C
2 78%

Riparian habitat

Riparian vegetation must be
improved from C/D to a C
category. Riparian zones
must remain in cultivated
areas. Cultivation must be
managed to prevent loss of
riparian zone.

Index of Habitat Integrity,
Vegetation Response
Assessment Index

VEGRAIEC =C 262%

Biota

Fish

Fish community should be
improved from a C/D
ecological category to a C
category. Flow
velocity/depth  must  be
maintained for species,
LMOL, BMAR and CPRE
and habitat sensitive
species, BRAD, BVIV.

Fish Response
Assessment Index (FRAI)

Fish ecology category = C

FRAI 2 62%

Sample 15+ species per sample
effort

Sample 25 CPRE and 15 AURA in
20min effort

(Site EWR1a Dwars)

Semi-aquatic biota

This river reach must be
maintained to serve as a
habitat for aquatic bird and
mammal populations
through proper habitat
management.

Aquatic birds/Indicator
mammal species

A baseline assessment should be
conducted to determine the aquatic
bird community and representative
mammal species along the river
reach. There is a need to set a
numerical RQO for density of
animals/birds based on the
available/collected data.

Aquatic
macroinvertebrates

Macromacroinvertebrates
assemblage must be
maintained within a C

Macroinvertebrate
Response Assessment
Index, and the South

Sites:
EWR 1a = A4MOKO-VAALW
MIRAI EC =C 262%
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IUA | Class River Reff:i‘trce Eg:::::;;' Component | Sub-component RQO Indicator Numerical Limit
ecological category African Scoring System SASS = 120
condition or improved upon. | Version 5 (SASS5). ASPT 2= 55
A4SAND-TOPBR:
MIRAIEC =C 262%
SASS 2 120
ASPT 2 6.0
Site DWARS 1a = Rapid EWR site:
MIRAIEC =C 2 62%
SASS 2 120
ASPT 2 55
Diatom assemblage must
Diatoms be maintained within B Specific Pollution Index | Diatom EC > 82%
ecological category or
better condition.
EWR maintenance low and Maintenance | Drought
drought flows: Low flows flows
Sterkstroom in A42D (m%s) (m%s)
NMAR = 43.43x10°m?® Oct 0.382 0.060
REC=B category Base Flows Nov 0.517 0.110
Dec 0.972 0.130
™ it ow i Maintenance flows and Jan 1.778 0.210
) e maintenance low flows | §rought flows.
Quantity | Low flows and drought flows must be Mongoring  Sterkstroom :neb ;.842 0.070
attained to support the at A4H008 ar 996 0.110
aquatic ecosystem and the Apr 2.529 0.020
downstream users. May 1.908 0.020
Jun 1.390 0.050
Jul 1.090 0.110
Sterkstroom, Aug 0.758 0.080
Frikkie se Loop 15 2 _ Sep | _0'426 . 0.060
(A42D) — Instream concentration of Orthophosphate (PO,) as | < 0.015 milligramsf/litre (mg/l) (501"
nutrients as specified Phosphorus percentile)
Nutrients maintained to protect the
aquatic ecosystem health Nitrate (NOy) & Nitrite | _ oz o0 Jlitre (50" il
and ensure the prescribed | (NO;) as Nitrogen < 0.5 milligrams/litre (50" percentile)
ecological category is met.
Instream salinity levels as
Quality specified must be
Salts maintained to protect the Electrical Conductivity < 20 milliSiemens/metre (mS/m)

aquatic ecosystem health
and ensure the prescribed
ecological category is met.

(95" percentile)

System Variables

pH range must be
maintained within limits
specified to support the
aquatic ecosystem and
water user requirements.

pH range

6.5 (5" percentile) and 8.0 (951"
percentile)
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- Resource | Ecological . . L
IUA | Class River Unit Category Component | Sub-component RQO Indicator Numerical Limit
A base!lne assessment fo A 10% variation from background
determine the present state . S > -
) A Turbidity concentration is allowed. Limits must
instream turbidity is )
: be determined.
required.
Habitat diversity should be Instream Habitat Integrity EC B/C =
malnta! ned within a B/C Index of Habitat Integrity, 8%
ecological category. . .
o Rapid Habitat
Instream Maintain low flows to
) . Assessment Method and
sustain habitat for substrate Model (RHAMM)
Habitat and habitat sensitive
species and taxa.
Riparian vegetation should
L . be maintained within a B/C | Vegetation Response VEGRAIEC =B/C 278%
Riparian habitat .
ecological  category  or | Assessment Index
better condition.
The fish community must
be maintained in a B/C
ecological category. An
assessment of the fish
community should be
conducted annually to ) _
monitor against the E;2|e(;0|7%%>/ category =B/C
Fi prescribed ecological Fish Response o
ish catedo Assessment Index (FRAI) Sample 9+ species per sample effort
egory. . Sample 10 AJOH and 2 CTHE in
Maintain flow velocity/depth 20min effort
for species, LMOL, BMAR,
AURA and CPRE and
habitat sensitive species —
CTHE. Presence of new
Biota species: B. waterbergensis
must be confirmed.
A baseline assessment should be
This river reach must be conducted to determine the aquatic
maintained to serve as a bird community and representative
. o habitat for aquatic bird and Aquatic birds/Indicator mammal species along the river
Semi-aquatic biota . ) ;
mammal populations mammal species reach. There is a need to set a
through proper habitat numerical RQO for density of
management. animals/birds based on the
available/collected data.
Macroinvertebrate Macroinvertebrate
. assemblage must be Response Assessment )
Aquatic L e Macroinvertebrates EC = 82%
macroinvertebrates | Mantained within a B Index and the South (Site A4STER-WELGE)
ecological category or African Scoring System
improved upon. . Version 5 (SASS5)
Mokolo River EWR maintenance low and | Base Flows Maintenance | Drought
A42F, inflow drought flows: Low flows flows
Mokolo Dam, 15_3 Quantity | Low flows Mokolo River at Maintenance flows and (m¥s) (m¥s)
Taaibosspruit, MOK_EWR2 in A42F drought flows. Oct 0.230 0.008
Malmanies and NMAR = 195.69x10°m? Nov 0.240 0.110
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IUA | Class River Reff:i‘trce Eg:::::;;' Component | Sub-component RQO Indicator Numerical Limit
Bulspruit PES=B/C category Monitoring of Mokolo | Dec 0.370 0.146
(A42F) River at A4H005 Jan 0.602 0.201

The maintenance low flows Feb 1.064 0.318
andldrought flows must be Mar 0.953 0.285
attained to support the Aor 0.808 0.252
aquatic ecosystem and the p . :
downstream users. May 0.627 0.207
Jun 0.512 0.181
Jul 0.400 0.120
Aug 0.320 0.008
Sep 0.230 0.005
Instream concentration of Orthophosphate (PO,) as | < 0.025 milligrams/litre (mg/l) (50"
nutrients as specified must Phosphorus percentile)
Nutrients be attglned to sustain
aquatic ecosystem health Nitrate (NO3’) & Nitrite < 0.5 mill llitre (501 til
and ensure the prescribed | (NO,) as Nitrogen < 0.5 milligrams/ltre (50" percentile)
ecological category is met.
Instream salinity levels as
specified must be attained
to sustain aquatic ) . < 30 milliSiemens/metre (mS/m)
Salts ecosystem health and Electrical Conductivity (95" percentile)
ensure the prescribed
ecological category is met.
The presence of pathogens —
Pathogens shouFI)d pose no riZK to ’ Escherichia coli (E.coli) 139hcounts/1_00 mililitres (ml)
human health. (95 percentile)
pH range must be
Quality maintained within limits .
specified to support the pH range 6.5 (5" percennle) and 8.0 (95"
) percentile)
aquatic ecosystem and
water user requirements.
. A baseline assessment to
System Variables determine the present state
instream turbidity is A 10% variation from background
required. Limits must be Turbidity concentration is allowed. Limits must
defined to control the be determined.
impacts of slate mining on
the resource.
The concentrations of
toxicants must pose no risk
Toxics Louiqaunaazgjliﬁ.anlsms and to Metolachlor <0.30 milligrams/litre (mg/l)
ﬁ;:;i;ﬂ“;gzt}éfg ould be Indgx of Hgbitat Integrity, . .
Habitat Instream ecological category to a B Rapid Habitat Instream Habitat Integrity EC =B 2

category. Return flows into
habitat must be controlled.

Assessment Method and
Model (RHAMM)

82%
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IUA | Class River Refjc:‘lijtrce Eg:tt)::;;l Component | Sub-component RQO Indicator Numerical Limit
Riparian vegetation should
be improved from B/C
ecological category to a B Vegetation Response
Riparian habitat category Maintain riparian A 9 P VEGRAIEC =B 2 82%
) : ssessment Index
zone in cultivated areas,
and control cultivation onto
riparian zone.
The fish community must
be maintainedina C
ecological category. An
assessment of the fish Fish ecoloay cateqory = C
community should be FRAl = 62%/)' gory
conducted annually to ) =Den )
Fish monitor against the Fish Response Sample 10+ species per sample
prescribed ecological Assessment Index (FRAI) | effort
s Sample 10 AJOH in 20min effort
category. Maintain flow
velocity/depth species
CPRE and habitat sensitive
species, MMAC and AJOH.
A baseline assessment should be
Biota This river reach must be conducted to determine the aquatic
maintained to serve as a bird community and representative
Semi o habitat for aquatic bird and Aquatic birds/Indicator mammal species along the river
emi-aquatic biota . ) ;
mammal populations mammal species reach. There is a need to set a
through proper habitat numerical RQO for density of
management. animals/birds based on the
available/collected data.
Macroinvertebrate Macroinvertebrate MIRAIEC = C 262%
Aquatic assemblage must be Response Assessment SASS = 130
) maintained within a C Index and the South ASPT 2 6.0
macroinvertebrates ) ) .
ecological category or African Scoring System
improved upon. Version 5 (SASS5) (Site MOK_EWR2)
Diatom assemblage must
Diatoms be maintained within & Specific Pollution Index | Diatom EC = 82%
argely natural condition or
improved upon.
EWR maintenance low and Maintenance | Drought
drought flows: Low flows flows
Mokolo River at Base Flows (m¥s) (m%s)
Mokolo Dam to MOK_EWRS3 in A42G6 , Oct 0.383 0.005
upper portion Eggg}ﬁ:@gﬁm m Maintenance flows and Nov 0.399 0.005
of A42G (10km 154 Quaniit Low flows gory drought flows. Dec 0.406 0.005
downstream of - Yy The maintenance low flow Jan 0.444 0.015
dam) ang drﬁu ﬁt ?Io\‘jves fnustObes Monitoring  of Mokolo | Feb 0.559 0.020
attained t% support the River at A4H010 Mar 0.504 0.018
aquatic ecosystem and the Apr 0.493 0.015
downstream users. May 0.450 0.010
Jun 0.441 0.008
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IUA | Class River Reff:i‘trce Eg:::::;;' Component | Sub-component RQO Indicator Numerical Limit
Jul 0.413 0.006
Aug 0.399 0.005
Sep 0.396 0.005
EWRImamtenance high Floods
ows:
mgkigl%s\;\ég i?\tA42G High flow a'ls‘f’l Sp(’fdﬁed
NMAR = 215.995x106m? | 35 individual floo
PES=B/C category requirements in terms of As per operating rule in Reserve
High flows size and duration. )
template, section 3.
High flox_/v_s must be attained Monitoring  of Mokolo
as specified to support River at A4H010
aquatic ecostem
requirements.
Instream concentration of Orthophosphate (PO,’) as | < 0.010 milligrams/litre (mg/l) (50"
nutrients as specified must Phosphorus percentile)
Nutrients be att_alned to stusta;]n " Nitate (NO?) & Nt
aquatic ecosystem neal itrate 3 itrite - . )
and ensure the prescribed (NO>) as Nitrogen < 0.5 milligrams/litre (50" percentile)
ecological category is met.
Instream salinity levels as
specified must be attained
to sustain aquatic . . < 30 milliSiemens/metre (mS/m)
Salts ecosystem health and Electrical Conductivity (95" percentile)
ensure the prescribed
ecological category is met.
The presence of pathogens -
Quality Pathogens should pose no risk to Escherichia coli (E.coli) 13(3hcounts/1.00 mililtres (ml)
human health. (95" percentile)
pH range must be
maintained within limits th ) th
specified to support the pH range 65(5 percentlle) and 8.0 (95
) percentile)
aquatic ecosystem and
water user requirements.
. A baseline assessment to
System Variables determine the present state
instream turbidity is A 10% variation from background
required. Limits must be Turbidity concentration is allowed. Limits must
defined to control the be determined.
impacts of slate mining on
the resource.
Habitat diversity should be Index of Habitat Integrity,
Instream improved from a B/C Rapid Habitat Instream Habitat Integrity EC =B =
ecological category to a B Assessment Method and | 82%
Habitat category. Model (RHAMM)

Riparian habitat

Riparian vegetation should
be maintained within the
B/C ecological category.

Index of Habitat Integrity,
Vegetation Response
Assessment Index.

VEGRAIEC =B/C 278%
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Mokolo Dam

15 4

Maintain riparian zone with
regard to Syzygium
cordatum

Biota

Fish

Fish community should be
maintained within the B/C
ecological category.
Maintain flow velocity/depth
for species CPRE.

Fish Response
Assessment Index (FRAI)

Fish ecology category = B/C
FRAI 2 78%

Semi-aquatic biota

This river reach must be
maintained to serve as a
habitat for aquatic bird and
mammal populations
through proper habitat
management.

Aquatic birds/Indicator
mammal species

A baseline assessment should be
conducted to determine the aquatic
bird community and representative
mammal species along the river
reach. There is a need to set a
numerical RQO for density of
animals/birds based on the
available/collected data.

Aquatic
macroinvertebrates

Macroinvertebrate
assemblage must be
maintained withina C
ecological category or
improved upon.

Macroinvertebrate
Response Assessment
Index and the South
African Scoring System
Version 5 (SASS5)

MIRAIEC = C 2 62%

SASS
ASPT

\

> 130
2 6.0

Quantity

Dam level

The dam must be managed
to protect ecosystem
function as well as
downstream users. Develop
and update operational
rules for the dam to sustain
optimum dam levels in
order to ensure that aquatic
ecosystem diversity is
maintained.

Dam releases are required
to meet downstream flows
for ecological flow
requirements.

Minimum operating level
required in dam

Operation rules as applicable.

Minimal level to sustain aquatic
ecosystem (15-18%).

Quality

Nutrients

Concentration of
orthophosphate must be
maintained to sustain
ecosystem health and the
water quality requirements
of water users. The dam
must be maintained as an
oligotrophic system.

Orthophosphates

<0.010 mg/t
50th percentile

Concentration of total
phosphorous must be
maintained to sustain
ecosystem health and the
water quality requirements
of water users. The dam

Total phosphorous

<0.025 mg/t
50th percentile
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Grootspruit
and Sandspruit
tributaries

155

must be maintained as an
oligotrophic system.

Concentration of nitrate &
nitrite must be maintained
to sustain ecosystem health
and the water quality
requirements of water
users. The dam must be
maintained as an
oligotrophic system.

Nitrite& Nitrate

< 0.50 mg/t N 95th percentile

Salts

The salinity in the dam must
be maintained to support
ecosystem health and the
water quality requirements
of the downstream users.

Electrical Conductivity

<20 mS/m
95th percentile

Pathogens

The presence of pathogens
should pose no risk to
human health.

Escherichia coli (E.coli)

130 counts/100 millilitres (ml)
(95" percentile)

System Variables

The water must be
acceptable for recreational
use.

pH

6.5-9.0
95th percentile

Increased clarity with
reading

Turbidity

204 m
5th percentile

Habitat

Dam Habitat

To manage the water
resource for maintenance of
aquatic ecosystem diversity
(instream, biotic agnd semi-
aquatic species, riparian
zones).

Conserve, maintain,
rehabilitate and establish
artificial shoreline and
riparian zones. The natural
riparian zone should be
preserved as far as
possible to ensure
necessary habitat.

Riparian vegetation
Health

70% riparian vegetation cover

Biota

Fish

The fish diversity and
quantities must be
maintained.

Fish diversity and
quantity

The fish population must be
monitored through health
assessment studies. Suitable
abundances should be determined.
Target fish stocks should be
determined.

Periphyton/
Phytoplankton

The Chl a concentration
must be maintained in an
oligotrophic state.

Chla

<10pg/t
50th percentile

Quantity

Low flows

EWR maintenance low and
drought flows:
Grootspruit in A42B

Baseflows

Maintenance flows and

Maintenance
Low flows
(m%s)

Drought
flows
(m%s)
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IUA | Class River Reff:‘li‘trce Eg:tt)::;;l Component | Sub-component RQO Indicator Numerical Limit
(Mokolo NMAR = 27.8 x10°m? drought flows. Oct 0.271 0.136
headwater REC= D category Monitoring of discharge Nov 0.269 0.135
catchment) during biological surveys. | Dec 0.291 0.148
(A42A, A42B) The maintenance low flows Jan 0.345 0.180

and drought flows must be Feb 0.401 0.213
attained to support the Mar 0.384 0.203
aquatic ecosystem and the Apr 0.338 0.160
downstream users May 0.320 0.120
Jun 0.311 0.160
Jul 0.304 0.156
Aug 0.299 0.152
Sep 0.286 0.145
Instream concentration of Orthophosphate (PO4) as | < 0.05 milligrams/litre (mg/l) (50"
nutrients as specified must Phosphorus percentile)
Nutrients be attained to sustain
aquatic ecosystem health Nitrate (NO3") & Nitrite <0.7 mili Jlitre (501 til
and ensure the prescribed | (NO;) as Nitrogen < 0.7 milligrams/litre (50™ percentile)
ecological category is met.
Instream salinity levels as
specified must be attained
to sustain aquatic . . < 55 milliSiemens/metre (mS/m)
Salts ecosystem health and Electrical Conductivity (95" percentile)
ensure the prescribed
ecological category is met.
pH range must be
maintained within limits th ) i
Quality specified to support the pH range g.esré:ntigl)ee)rcentlle) and 8.0 (35
aquatic ecosystem and
water user requirements.
. A baseline assessment to
System Variables determine the present state
instream turbidity is A 10% variation from background
required. Limits must be Turbidity concentration is allowed. Limits must
defined to control the be determined.
impacts of slate mining on
the resource.
The concentrations of
toxicants must pose no risk
Toxics Lcijﬁqqaunaﬂzgliﬁénlsms and to Atrazine <0.078 milligrams/litre (mg/l)
Habitat diversity should be
maintained withina C Index of Habitat Integrity,
Habitat Instream ecological category. Rapid Habitat Instream Habitat Integrity EC=C =

Connectivity for migratory
species must be
maintained.

Assessment Method and
Model (RHAMM)

62%
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IUA | Class River Refjc:‘lijtrce Eg;':::;;' Component | Sub-component RQO Indicator Numerical Limit
Riparian vegetation should Index of Habitat Integrity,
Riparian habitat be maintained ina C Vegetation Response VEGRAIEC =C 270%
ecological category. Assessment Index
Fish ecology category = C
Fish community should be FRAI 2 62%
maintained within the C Sample 10+ species per sample
Fish ecological category. Fish Response effort
Maintain flow velocity/depth | Assessment Index (FRAI)
for species CPRE, AURA,
LCYL and habitat sensitive
species MMAC and AJOH.
This river reach must be
maintained to serve as a A baseline assessment should be
habitat and migration conducted to determine the aquatic
Biota corridor for aquatic bird bird community and representative
. _ populations through proper _ . mammal species along the river
Semi-aquatic biota habitat management. Aquatic birds species reach. There is a need to set a
Manage riparian zone — numerical RQO for density of
remove alien vegetation, animals/birds based on the
rehabilitate with indigenous available/collected data.
species.
Macroinvertebrate Macroinvertebrate MIRAI EC =D 242%
. Response Assessment SASS = 80
Aquatic assemblage must be Index and the South ASPT 2 55
macroinvertebrates | maintained within a D ) ) -
category o improved upon African Scoring System
" | Version 5 (SASS5) (site A4GROO-GROOT)
) Maintenance | Drought
EWR maintenance low and Low flows flows
drought flows: Base Flows (m3s) (m¥s)
M%ké’ IoE\F/{v“éee;ba't A42E Maint f g P 0.120 0.005
in aintenance flows an
NMAR = 135.03x10°m? drought flows. BZZ 8;28 8'828
. . PES=B/C category - -
Mokolo River Quantity Low flows Monitoring of discharge Jan 0.700 0.050
frpm Dwars The maintenance low flows | of Mokolo River during Feb 1.400 0.080
River to and drought flows must be biological surveys Mar 1.150 0.065
cgnfluence attained to support the Apr 0.850 0.050
with 15_6 aquatic ecosystem and the May 0.600 0.040
Ste_rkstroom, downstream users Jun 0.450 0.020
Klein Jul 0.320 0.015
Vaalwaterspruit Aug 0.250 0.010
(A42E) Instream concentration of Orthophosphate (PO,) as | < 0.020 milligrams/litre (mg/l) (50"
nutrients as specified must Phosphorus percentile)
Nutrients mainigined to ptroteﬁt thlﬁ1
aquatic ecosystem hea i - itri
Quality Snd ensure the presorbed | (NOw) a6 Nitogen | < 0.5 millgramsiire. (50" percentie)
ecological category is met.
Salts Instream concentration of Electrical Conductivity < 30 milliSiemens/metre (mS/m)

salinity must be maintained

(95" percentile)
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

to protect present
ecological state and the
aquatic ecosystem health.

System Variables

pH range must be
maintained within limits
specified to support the
aquatic ecosystem and
water user requirements.

pH range

6.5 (5" percentile) and 8.0 (95"
percentile)

A baseline assessment to
determine the present state
instream turbidity is
required. Limits must be
defined to control the
impacts of slate mining on
the resource.

Turbidity

A 10% variation from background
concentration is allowed. Limits must
be determined.

Toxics

The concentrations of
toxicants must pose no risk
to aquatic organisms and to
human health.

Atrazine

<0.078 milligrams/litre (mg/l)

Habitat

Instream

Habitat diversity should
improve from a B/C
ecological category to a B
category.

Index of Habitat Integrity,
Rapid Habitat
Assessment Method and
Model (RHAMM)

Instream Habitat Integrity EC =B >
82%

Riparian habitat

Riparian vegetation should
be maintained within a B/C
ecological category or
better condition.

Index of Habitat Integrity,
Vegetation Response
Assessment Index

VEGRAIEC =B/C 278%

Biota

Fish

Fish community should be
maintained within a B/C
ecological category. An
assessment of the fish
community should be
conducted annually to
monitor against the
prescribed ecological
category.

Fish Response
Assessment Index (FRAI)

Fish ecology category = B/C
FRAI 2 78%

Aquatic
macroinvertebrates

Macroinvertebrate
assemblage must be
maintained within B/C
ecological category or
improved upon.

Macroinvertebrate
Response Assessment
Index and the South
African Scoring System 5
(SASS5)

MIRAIEC = B/C 2 78%
SASS = 140
ASPT 2 6.0

(MOK_EWR1b in A42E)
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Table 19: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 16: LOWER MOKOLO

IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component RQO

Indicator

Numerical Limit

16: LOWER MOKOLO

Tambotie

River

A42H (major
portion-
eastern)

16_1

Poer-se-Loop
(upper
catchment)
(A42G)

16_2

B/C

Habitat

Habitat diversity should be
maintained in a B ecological
category.

Instream

Index of Habitat Integrity

Instream Habitat Integrity EC = B 2
82%

Riparian vegetation should
be maintained within B
ecological category.
Maintain state of riparian
zone.

Riparian habitat

Index of Habitat Integrity

VEGRAIEC =B 282%

Biota

Fish community should be
maintained within a B
ecological category. An
assessment of the fish
community should be
conducted annually to
monitor against the
prescribed ecological
category. Maintain flow
velocity/depth for species
CPRE, CPAR, LCYL, LRUD
and habitat sensitive
species MMAC and AJOH.

Fish

Fish Response
Assessment Index (FRAI)

Fish ecology category = B

FRAI = 82%

Sample 20+ species per sample
effort

Sample 5 BBRI and 3 PCAT in 20min
effort

Habitat

Habitat diversity must be
maintained in a B ecological
category. Monitor
abstraction and flow regime.

Instream

Index of Habitat Integrity,
Rapid Habitat
Assessment Method and
Model (RHAMM)

Instream Habitat Integrity EC =B =
82%

Riparian vegetation must be
maintained within B
ecological category.
Maintain state of riparian
zone.

Riparian habitat

Index of Habitat Integrity,
Vegetation Response
Assessment Index

VEGRAIEC =B 2 82%
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Sandloop
A42J and
remaining
portion of
A42H

16_4

Biota

Fish

Fish community should be
maintained within a B
ecological category. An
assessment of the fish
community should be
conducted annually to
monitor against the
prescribed ecological
category. Maintain flow
velocity/depth for flow
dependent and habitat
sensitive species. (upper
catchment)

Fish Response
Assessment Index (FRAI)

Fish ecology category B

FRAI =82%

Sample 25+ species per sample
effort

Sample 5 BBRI and 3 PCAT in 20min
effort

Quality

Nutrients

Instream concentration of
nutrients must be
maintained to sustain
aquatic ecosystem health
and ensure the prescribed
ecological category is met.

Orthophosphate (POy) as
Phosphorus

< 0.05 milligrams/litre (mg/l) (50
percentile)

Nitrate (NO5") & Nitrite
(NOy) as Nitrogen

< 0.1 milligrams/litre (50" percentile

Salts

Instream concentration of
salinity must be maintained
to protect present ecological
state and the aquatic
ecosystem health.

Electrical Conductivity

< 55 milliSiemens/metre (mS/m)
(95" percentile)

System Variables

pH range must be
maintained within limits
specified to support the
aquatic ecosystem and
water user requirements.

pH range

6.5 (5" percentile) and 8.5 (951"
percentile)

A baseline assessment to
determine the present state
instream turbidity is
required. Limits must be
defined to control the
impacts of slate mining on
the resource.

Turbidity

A 10% variation from background
concentration is allowed. Limits must
be determined.
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Toxics

The concentrations of
toxicants must pose no risk
to aquatic organisms and to
human health.

Atrazine

<0.078 milligrams/litre (mg/l)

Aluminium (Al)

< 0.062 milligrams/litre (mg/1)
(95th percentile)

Manganese (Mn)

< 0.15 milligrams/litre (mg/l)
(95th percentile)

Iron (Fe)

< 0.1 milligrams/litre (mg/l)
(95th percentile)

Lead (Pb) hard

< 0.0057 milligrams/litre (mg/l)
(95th percentile)

Copper (Cu) hard

< 0.0048 milligrams/litre (mg/1)
(95th percentile)

< 0.07 milligrams/litre (mg/l)

Nickel (Ni) (95th percentile)
< 0.05 milligrams/litre (mg/l)
(95th percentile)

Cobalt (Co)

132

/102 439dINTS3A 8 LNVHIOMSIVVLS

OLELY 'ON

LEL



Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

- Resource Ecological . . .
IUA | Class River Unit Category Component | Sub-component RQO Indicator Numerical Limit
< 0.002 milligrams/litre (mg/l)
(95th percentile)
Zinc (Zn)
. R Index of Habitat Integrity,
Habltat_ d|ve_rS|ty should pe Rapid Habitat Instream Habitat Integrity EC=B =
Instream maintained in a B ecological A Method and 829
category. ssessment Method an o
Model (RHAMM)
Habitat
Riparian vegetation should Index of Habitat Integrity,
Riparian habitat be maintained within B Vegetation Response VEGRAIEC =B 282%
ecological category. Assessment Index
Maintenance | Drought
Low flows | flows
EWR maintenance low and (m¥s) (m¥%s)
drought flows: Oct 0.489 0
Mokolo River at Nov 0.508 0
MOK_EWR4 in A42G Base Flows Dec 0.508 0
. NMAR = 253.5x10°m? Maintenance flows and
Mokolo main PES=C category drought flows. Jan 0.540 0
stem to_ Low flows Feb 0.657 0
Tamf?otle The maintenance low flows | Monitoring of Mokolo | Mar 0.595 0
g°|" uence and drought flows must be | River at A4H013 Apr 0.589 0
; zw K attained to support the May 0547 0
(bedroc aquatic ecosystem and the
reach (sand 16_5_1 Quantity downstream users. Jun 0.543 0
deposit to, = Jul 0.512 0
wider portion Aug 0.500 0
of river) Sep 0504 0
A42G along EWR high flows:
river _ in
NMAR = 253.5x10° m’ Floods
High flows REC=C category Monitoring  of  Mokolo

High flows must be met as
specified to support aquatic
ecosystem requirements.

River at A4H013
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- Resource Ecological . . L
IUA Class River Unit Category Component | Sub-component RQO Indicator Numerical Limit
Orthophosphate (PO;) as | < 0.02 milligrams/litre (mg/l) (50"
Instream concentration of Phosphorus percentile)
nutrients must be
. maintained to sustain
Nutrients .
aquatic ecosystem health,
and maintain ecological
status. Nitrate (NO3') & Nitrite < 0.05 milligramsf/litre (50"
(NOy) as Nitrogen percentile)
) . < 30 milliSiemens/metre (mS/m)
Electrical Conductivity (95" percentile)
< — - o -
Instream concentration of < 20 milligrams/litre (95" percentile)
salinity must be maintained
Salts to protect present ecological | Sulphate
state and the aquatic
ecosystem health.
Quality < 20 milligrams/litre (95" percentile)
Sodium
pH range must be
maintained within limits th . "
specified to support the pH range 6.5(5 percentlle) and 8.5 (95
. percentile)
aquatic ecosystem and
water user requirements.
A baseline assessment to
. o -
System Variables determine the present state Turbidity A 10% variation from background

instream turbidity is
required.

concentration is allowed.

Dissolved oxygen levels
must be attained to support
the aquatic ecosystem.

Dissolved oxygen

> 6 milligrams/litre (mg/l)
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IUA

Class

River

Resource
Unit

Ecological
Category

Component

Sub-component

RQO

Indicator

Numerical Limit

Toxics

The concentrations of
toxicants must pose no risk
to aquatic organisms and to
human health.

Atrazine

<0.078 milligrams/litre (mg/l)

Habitat

Instream

Habitat diversity must be
improved from a B/C
ecological category to a B
category. Monitor
abstraction and flow regime.

Index of Habitat Integrity,
Rapid Habitat
Assessment Method and
Model (RHAMM)

Instream Habitat Integrity EC =B =
82%

Riparian habitat

Riparian vegetation must be
improved from a C
ecological category to a B/C
category. Ensure
undergrowth maintained to
allow for recruitment of
Xanthocercis zambesiaca
during VEGRAI
assessments. Maintain
riparian zone

Index of Habitat Integrity,
Vegetation Response
Assessment Index.

VEGRAIEC =B/C 280%

Biota

Fish

Fish community must be
improved from a C
ecological category to a B
category. An assessment of
the fish community should
be conducted annually to
monitor against the
prescribed ecological
category. Maintain flow
velocity/depth for flow
dependent and habitat
sensitive species.

Fish Response
Assessment Index (FRAI)

Fish ecology category = B/C
FRAI = 78%

Sample 25+ species per sample
effort Sample 5 BBR/ and 3 PCAT in
20min effort

Semi-Aquatic biota

The suitability of this stretch
of river to serve as a habitat
for aquatic bird and
mammal populations must
be maintained through
proper habitat management

Aquatic birds/Indicator
mammal species

A baseline assessment should be
conducted to determine the aquatic
bird community and representative
mammal species along the river
reach. There is a need to set a
numerical RQO for density of
animals/birds based on the
available/collected data.

Aquatic
macroinvertebrates

Macroinvertebrate
assemblage must be
maintained within a C
ecological category or
improved upon.

Macroinvertebrate
Response Assessment
Index and the South
African Scoring System
Version 5 (SASS5)

MIRAI macroinvertebrates EC = C 2

62%
SASS 2 80
ASPT 2 5.2
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IUA Class River Rezztijtrce Eg:tt’:;(:;l Component | Sub-component RQO Indicator Numerical Limit
Maintain flows in river to Wetland requirements for the flood
support wetland plain — Monitor flows at new weir

Quantity Low flows requirements at in A42J Base Flows (was A4H014)
Instream concentration of Orthophosphate (PO4) as | < 0.01 milligramsf/litre (mg/l) (50"
nutrients must be Phosphorus percentile)
. maintained to sustain
Nutrients :
aquatic ecosystem health,
and maintain ecological
status. Nitrate (NO3’) & Nitrite < 0.05 milligrams/litre (50"
(NOy) as Nitrogen percentile)
< o
Electrical Conductivity (-922 r;éligﬁtr;:)ns/metre (mS/m)
Instream concentration of
salinity must be maintained
Mokolo main Salts to protect present ecological | Sulphate < 20 milligrams/litre (95" percentile)
stem from state and the aquatic
Tambotie ecosystem health.
f:rll?muzggi 16_5_2 Sodium < 20 milligrams/litre (95" percentile)
A42H, A42J
along main ) pH range must be
stem river Quallty maintained within limits 6.5 (5" percentile) and 8.5 (95
specified to support the pH range il
aquatic ecosystem and percentile)
water user requirements.
. A baseline assessment to
System Variables | getermine the present state Turbidity A 10% variation from background

instream turbidity is
required.

concentration is allowed.

Dissolved oxygen levels
must be attained to support
the aquatic ecosystem.

Dissolved oxygen

> 6 milligramsl/litre (mg/l)

Toxics

The concentrations of
toxicants must pose no risk
to aquatic organisms and to
human health.

Aluminium (Al)

< 0.062 milligrams/litre (mg/1)
(95th percentile)

Manganese (Mn)

< 0.15 milligrams/litre (mg/l)
(95th percentile)

Iron (Fe)

< 0.1 milligrams/litre (mg/l)
(95th percentile)

Lead (Pb) hard

< 0.0057 milligrams/litre (mg/l)
(95th percentile)
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IUA Class River Rez?‘lijtrce Eg;'::;:;' Component | Sub-component RQO Indicator Numerical Limit
< 0.0048 milligrams/litre (mg/l)
Copper (Cu) hard (95th percentile)
. . < 0.07 milligrams/litre (mg/l)
Nickel (Ni) (95th percentile)
< 0.05 milligrams/litre (mg/1)
Cobalt (Co) (95th percentile)
_ < 0.002 milligrams/litre (mg/1)
Zinc (Zn) (95th percentile)
Atrazine <0.078 milligrams/litre (mg/l)
Habitat diversity must be
improved from a D
ecological category to a C/D | Index of Habitat Integrity,
Instream category. Monitor Rapid Habitat | Instream Habitat Integrity EC = C/D
abstraction and flow regime | Assessment Method and | > 58%
Maintain good connectivity | Model (RHAMM)
to upstream areas
(16_5_1).
Habitat Riparian vegetation must be VEGRAIEC =C/D 258%
improved from a D
ecological category to a C/D
category. Ensure Index of Habitat Integrity,
Riparian habitat undergrowth maintained to Vegetation Response
allow for recruitment of Assessment Index.
Xanthocercis zambesiaca
during VEGRAI
assessment.
Fish community must be Fish ecology category = C/D
improved from a D FRAI 2 58%
ecological category to a C/D Sample 12+ species per sample
category. An assessment of Fish Response effort
Fish the fish community should A p
be conducted annually to ssessment Index (FRAI)
y
monitor against the
prescribed ecological
Biota category.

Semi-aquatic biota

This river reach must be
maintained to serve as a
habitat for aquatic bird and
mammal populations
through proper habitat
management. Maintain
riparian zone.

Aquatic birds/Indicator
mammal species

A baseline assessment should be
conducted to determine the aquatic
bird community and representative
mammal species along the river
reach. There is a need to set a
numerical RQO for density of
animals/birds based on the
available/collected data.
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Table 20: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 17a: MOTHLABATSI /

MAMBA
IUA | Class River Re.;oqrce el e Component | Sub-component RQO Indicator Numerical Limit
nit Category
Maintenance | Drought
Low flows flows
EWR maintenance low and (m¥s) (m¥s)
(I\jllrougbht E{QWSZ t Bace Fl Oct 0.034 0.004
amba River a ase Flows
MAT_EWR3 in A41B g°" 88‘7‘; 8'8?1
NMAR = 9.54x10°m? Maintenance flows and ec : :
REC=B/C category drought flows. Jan 0.104 0.021
Quantity Low flows Feb 0.149 0.016
The maintenance low flows | Monitoring of discharge of | Mar 0.129 0.011
and drought flows must be Mamba  River  during | Apr 0.090 0.011
attained to support the biological surveys May 0.058 0.004
aquatic ecosystem and the Jun 0.045 0.011
downstream users. Tl 0.039 0.011
Aug 0.035 0.011
Sep 0.030 0.007
Instream concentration of Orthophosphate (PO,) as | < 0.015 milligrams/litre (mg/l) (50
< nutrients as specified Phosphorus percentile)
2 Nutrients maintained to protect the
< aquatic ecosystem health Nitrate (NOj) & Nitrite - . )
E and the ecological integrity (NO») as( Nitro)gen < 0.25 milligrams/litre (50" percentile)
,‘2 Quality Iof the systerp..
< Mamba River nstrggm salinity levels as
o | (A41B) 17a_1 B/C specified must be
5 Salts maintained to protect the Electrical Conductivit < 20 milliSiemens/metre (mS/m)
s aquatic ecosystem health y (95" percentile)
(©) and ecological integrity of
% the system.
R Index of Habitat Integrity, | Instream Habitat Integrity EC= B/C =
- Habitat diversity must be Rapid Habitat 78%
Instream maintained in a B/C Assessment Method and
ecological category. Model Method and
. Model (RHAMM)
Habitat —— -
Riparian vegetation must be
maintained in a B/C Index of Habitat Integrity,
Riparian habitat ecological category. Ensure | Vegetation Response VEGRAIEC =B/C 278%
no development into Assessment Index
riparian zone.
Fish community must be
maintained within a C Fish ecology category = C
ecological category. Fish Response FRAI 2 62%
Fish Maintain low flow regime to | Assessment Index Sample 7+ species per sample effort.
Biota accommodate flow velocity | (FRAI). Sample 8 AURA and 2 CTHE during
and depth classes for flow sampling effort
dependent species.
. A This river reach must be o . A baseline assessment should be
Semi-aquatic biota maintained to serve as a Aquatic birds species conducted to determine the aquatic
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IUA | Class River Rez«:iltrce %:tt):;(:sl Component | Sub-component RQO Indicator Numerical Limit
habitat and migration bird community and representative
corridor for aquatic bird mammal species along the river
populations through proper reach. There is a need to set a
habitat management. numerical RQO for density of
Protected riparian zone — animals/birds based on the
no encroachment into available/collected data.
riparian.
Macroinvertebrate Macroinvertebrate
Aquatic ass_emplage mu_st be Response Assessment MIRAI EC =C 2 62%
macroinvertebrates maintained within a C Index and the South SASS = 130
ecological category or African Scoring System ASPT 2 55
improved upon. Version 5 (SASS5)
Maintenance | Drought
Low flows flows
EWR maintenance low and (m%s) (m¥s)
drought flows: Base Flows Oct 0.153 0.007
Matlabas at MAT_EWR2 in Nov 0.178 0.012
A41C Maintenance flows and Dec 0.220 0.080
NMAR = 32.80x10°m? drought flows. Jan 0.280 0.101
Quantity Low flows REC=B/C category Feb 0.373 0.095
Monitoring of discharge of | Mar 0.330 0.116
The maintenance low flows | Matlabas River at | Apr 0.265 0.077
and drought flows must be A4HO004 May 0.208 0.071
attained to support the Jun 0.193 0.070
aquatic ecosystem. Jul 0.179 0.065
Aug 0.168 0.034
Sep 0.154 0.008
Instream concentration of Orthophosphate (PO,) as | < 0.015 milligrams/litre (mg/l) (50"
Mothlabatsi/ nutrients as specified Phosphorus percentile)
Matlabas . maintained to protect the
Rive 17a_2 Nutrients aquatic ecosystem health Nitrate (NOgy) & Nitrite | _ 0.25 milliarams/litre (50" percentil
(A41A, A41B) and the ecological integrity | (NO,) as Nitrogen < 0.25 miliigramsilitre (50™ percentile)
Quality of the system.
Instream salinity levels as
specified must be
Salts maintained to protect the Electrical Conductivit < 20 milliSiemens/metre (mS/m)
aquatic ecosystem health ¥ (95" percentile)
and ecological integrity of
the system.
Habitat diversity must be Index of Habitat Integrity,
Instream improved from a C Rapid Habitat Instream Habitat Integrity EC = B/C 2
ecological category to a B/C | Assessment Method and 78%
Habitat category. Model (RHAMM)
Riparian vegetation must be | Index of Habitat Integrity, | VEGRAIEC =C 262%
Riparian habitat maintained in a C ecological | Vegetation Response
category. Assessment Index.
Fish community must be . Fish ecology category = C
Biota Fish maintained within a C Fish Response FRAI 2 62%

ecological category. An

Assessment Index (FRAI)

139

OLELy 'ON Vvvi

/102 439IN303A 8 ‘I1L13ZVO ININNHINOD



Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

IUA Class River Refjc::i'trce %:tt):(la(r:sl Component | Sub-component RQO Indicator Numerical Limit
assessment of the fish
community should be
conducted annually to
monitor against the
prescribed ecological
category.
This ri A baseline assessment should be
is river reach must be ; )
D conducted to determine the aquatic
maintained o serve as a bird community and representative
habitat for aquatic bird and A - ) Y p .
Semi-aquatic biota | mammal bopulations quatic blrds/l.ndlcator mammal species along the river
q pop
. mammal species reach. There is a need to set a
through proper habitat . .
management. Maintain nu.merlcall RQO for density of
riparian zone animals/birds based on the
) available/collected data.
Macroinvertebrate Macroinvertebrate
Aquatic assemblage must be Response Assessment MIRAIEC = C 262%
macroinvertebrates maintained withina C Index and the South SASS = 140
ecological category or African Scoring System 5 | ASPT 2 5.5
improved upon. (SASS5)
Maintenance | Drought
Low flows flows
EWR maintenance low and (m%s) (m%s)
drought flows: Base Flows Oct 0.053 0.022
Matlabas Zyn Kloof at Nov 0.057 0.027
MAT_EWR1 in A41A Maintenance flows and Dec 0.063 0.030
NMAR = 5.23x10°m? drought flows. Jan 0.075 0.037
Quantity Low flows REC=A category Feb 0.094 0.041
Monitoring of discharge of | Mar 0.086 0.037
The maintenance low flows | Matlabas  Zyn  Kloof | Apr 0.076 0.031
and drought flows must be during biological surveys May 0.065 0.030
attained to support the Jun 0.065 0.033
Headwaters aquatic ecosystem Jul 0.061 0.032
Mothlabatsi 17a 3 Aug 0.060 0.031
(Matlabas- - Sep 0.056 0.030
gzgt-llg:;sf; Habitat diversity must be
(A41A) Instream gglrgg::ilf::c;r‘:;go?y toan A Index of Habitat Integrity gr;)s;:eam Habitat Integrity EC = A 2
Habitat category.
Riparian vegetation must be | Index of Habitat Integrity, | VEGRAIEC =B 2 82%
Riparian habitat maintained in a B ecological | Vegetation Response
category. Assessment Index.
Fish community must be
maintained within a B Fish ecology category = B
ecological category. Fish Response FRAI 2 82%
Biota Fish Maintain low flow regime to | Assessment Index
accommodate flow velocity (FRAL). Sample 5+ species per sample effort.
and depth classes for flow Sample 8 AURA during sampling
dependent species. effort
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Table 21: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis 17b: MATLABAS / LIMPOPO

Resource

Ecological

IUA Class River Unit Category Component | Sub-component RQO Indicator Numerical Limit
Maintenance | Drought
Low flows | flows
EWR maintenance low and (m?/s) (m?/s)
drought flows: Base Flows Oct 0.151 0.007
Matlabas at MAT EWR4 in Nov 0.178 0.016
A41C Maintenance flows and Dec 0.225 0.072
NMAR = 35.58x10°m? drought flows. Jan 0.285 0.092
Quantity Low flows REC=B category Feb 0.398 0.100
Monitoring of discharge of | Mar 0.339 0.110
The maintenance low flows | Matlabas River during | Apr 0.266 0.077
and drought flows must be biological surveys May 0.208 0.066
attained to support the Jun 0.192 0.061
aquatic ecosystem Jul 0.178 0.056
Aug 0.166 0.034
Sep 0.151 0.008
Instream concentration of Orthophosphate (PO,) as | < 0.050 milligrams/litre (mg/l) (50"
nutrients must be Phosphorus percentile)
Nutrients maintained to sustain
aquatic ecosystem health, Nitrate (NO3") & Nitrite < 0.07 milligrams/litre (50"
) and maintain ecological (NOy) as Nitrogen percentile)
g status.
< Instream concentration of . . < 40 milliSiemens/metre (mS/m
I_—I I (A!\'rll1al:t)laAb:1s c) 17b 1 B/C salinity must be maintained Electrical Conductivity (95" percentile) ( )
‘E’: ’ - Salts to protect present ecological
5 state and the aquatic Sulphate < 20 milligrams/litre (50" percentile)
~ ecosystem health.
s pH range must be
maintained within limits th . th
specified to support the pH range 6.5(5 t_;laercentne) and 8.5 (95
aquatic ecosystem and percentile)
Quality water user requirements.
A baseline assessment to
determine the present state Turbidi A 10% variation from background
urbidity

System Variables
Toxics

instream turbidity is
required.

concentration is allowed.

Dissolved oxygen levels
must be attained to support
the aquatic ecosystem.

Dissolved oxygen

2 6 milligrams/litre (mg/l)

The concentrations of
toxicants must pose no risk
to aquatic organisms and to
human health.

Aluminium (Al)

< 0.062 milligramsl/litre (mg/l)
(95th percentile)

Manganese (Mn)

< 0.15 milligramsl/litre (mgl/l)
(95th percentile)

Iron (Fe)

< 0.1 milligrams/litre (mg/l)
(95th percentile)
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. Resource Ecological . . .
IUA Class River Unit Category Component | Sub-component RQO Indicator Numerical Limit
< 0.0057 milligrams/litre (mg/l)
Lead (Pb) hard (95th percentile)
< 0.0048 milligrams/litre (mg/1)
Copper (Cu) hard (95th percentile)
) ) < 0.07 milligrams/litre (mg/l)
Nickel (Ni) (95th percentile)
< 0.05 milligrams/litre (mg/l)
Cobalt (Co) (95th percentile)
. < 0.002 milligramsl/litre (mg/l)
Zinc (Zn) (95th percentile)
Habitat diversity must be
gig‘gtﬁ'r’;e‘;;gtzc? ecological | ngex of Habitat Integrity.
Instream integrity by controlling land iapld Habltta:vI tod and gnzs;t/ream Habitat Integrity EC =B 2
. based impacts. Connectivity Mssdeslsnlm?eﬁAM:\eA odan °
Habitat to Limpopo River must be odel )
maintained.
Riparian vegetation must be | Index of Habitat Integrity, _ o
Riparian habitat maintained in a B ecological | Vegetation Response VEGRAIEC =B =282%
category. Assessment Index
Fish community must be
maintained within a B s -
ecological category. Esglefgg‘?/y category =B
Fish Maintain flow velocity and Fish Response Sample 131 species during sample
depth class protection for Assessment Index (FRAI) offo np P 9 P
sensitive species (flow
sensitive: LMOL, BIMB and
habitat sensitive: PCAT)
This river reach must be A baseline assessment should be
maintained {o serve as a conducted to determine the aquatic
Biota bird community and representative

Semi-aquatic biota

habitat for aquatic bird and
mammal populations
through proper habitat
management. Maintain
riparian zone.

Agquatic birds/Indicator
mammal species

mammal species along the river
reach. There is a need to set a
numerical RQO for density of
animals/birds based on the
available/collected data.

Aquatic
macroinvertebrates

Macroinvertebrate
assemblage must be
maintained within a C
ecological category or
improved upon.

Macroinvertebrate
Response Assessment
Index and the South
African Scoring System
Version 5 (SASS5)

MIRAI EC = C 2 62%
SASS = 120
ASPT 2 5.0
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Table 22: Resource Quality Objectives for PRIORITY WETLAND CLUSTERS AND SYSTEMS in selected Resource Units in the Mokolo, Matlabas,

Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

Crocodile (West) and Marico WMA

Ir:}egrated n Component . . P
nits of RU Wetland/Site rioritised Indicator RQO Numerical Criteria
Analysis P
Water quantity impacts must be Compile an accurate desktop basemap for the systems
mana ?ad o gs ngt to undermine prior to the start of monitoring using the most recent
the ec%lo ical value of these pan available remote imagery and determine the wetted
svstems §|]n articular abstragtion perimeter in relation to antecedent rainfall for selected
Pan wetted perimeter as ystems. [n particuiar, pans.
. ) or artificial water inputs should be
Quantity measured from desktop mapping limited in the pans so that the
in relation to antecedent rainfall. depth and dufation of inundation is Repeat the above every 3 to 5 years and assess and
mapintained within the normal report on this with a view to assess if there have been
range for hiah. averaae and low any measurable changes in the relationship between
'n_: rain%all eargs ’ 9 wetted perimeter and antecedent rainfall in the pans
o years. selected.
8 Water quality impacts to the pan
7] pH, Electrical Conductivity, TDS, systems must be restricted to
u Bronkhorstfontein  Pan Total Alkalinity as CaCOs, Sodium, | ensure that the water and
E 11 Complex Calcium, Magnesium, Sulphate, sediment chemistry remain within For selected pans. sample everv 3 to 5 vears
'n_: (Depresion/Pan) Quality Iron, Chloride, Potassium, the baseline range (anion and pans, P v Y '
< Magnesium, Manganese, cation concentration to pan
E Aluminium, Phosphorous, Silica, volume relationship) for this
) Fluoride, Ammonia and Nitrate. particular water chemistry pan
% type.
z Undertake a desktop PES assessment and determine
E the area based weighted average score for the wetland
T complex. Verify by undertaking a rapid field-based
w aDzselgtqciJ_p Ei?itgt?\tzg:rrga(gzzzz oM | Area based weighted Average PES assessment of selected pans and take fixed point
= Habitat emi-q PES category of C/D must be photographs of key features.
o weighted average score for all the o
9 pans units in the wetland complex maintained.
8 Repeat every 3 to 5 years and assess and report on
4 this with a view to assess if there have been any
::’ changes in the state of the system.
w Permanent saturation is required
a to maintain the peat. The flows
? should also be such that they do During the habitat assessment determine whether the
- ) . Quantity Permanent saturation. not pose a threat to the ) s
Rietvlei Wetland unchannelled system is saturated and peat is still present.
11 Complex structure/geomorphology of the
12 Channelled and wetland system.
= Unchannelled valley bottom Desktop PES Category (based on | Wetland vegetation and Compile an accurate desktop basemap for the system
(peatland y a semi-quantitative score for the geomorphology must be prior to the start of monitoring using the most recent
P Habitat wetland. maintained to protect the available remote imagery and determine/estimate and

The extent and distribution of peat
and populations of peat forming

unchannelled character of the
system. Viable populations of peat
forming plant species must be

map the extent of peat and peat forming plant species
in the system.
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Integrated
Units of RU Wetland/Site Co!np_o_nezt Indicator RQO Numerical Criteria
Analysis prioritise:
plants species in the wetland. maintained. Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
Area based weighted Average complex. Verify by undertaking a rapid field-based
PES category of B although the PES assessment of selected pans and take fixed point
likely best attainable state photographs of key features.
Category is B/C. During the habitat assessment determine/estimate
whether the extent of peat in the system has changed.
Peat distribution and extent should | Estimate the extent of peat forming plant species.
remain at least unchanged/stable
or be increasing. Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
Water quantity impacts must b_e Compile an accurate desktop basemap for the pan prior
managed so as not to undermine h P Y ina th
the ecological value of the pan. In to t_e start of mopltorlng using the mqst recent
) . o available remote imagery and determine the wetted
. particular, abstraction or artificial ) ) . )
Pan wetted perimeter as ) PR perimeter in relation to antecedent rainfall for the pan.
. . water inputs should be limited in
Quantity measured from desktop mapping
. . . the pans so that the depth and
in relation to antecedent rainfall. ) ; Co Repeat the above every 3 to 5 years and assess and
duration of inundation is - ; .
S s report on this with a view to assess if there have been
maintained within the normal ) . :
: any measurable changes in the relationship between
range for high, average and low ) . .
. wetted perimeter and antecedent rainfall in the pan.
rainfall years.
pH, Electrical Conductivity, TDS, | Vater quality impacts to the pan
o ) systems must be restricted to
Total Alkalinity as CaCO3, Sodium, ensure that the water and
Calcium, Magnesium, Sulphate, di t chemist in withi
) . Iron, Chloride, Potassium sediment chemistry remain within Sample every 3 to 5 years
Glen Austin Pan Quality P ’ ’ an acceptable normal range '
Magnesium, Manganese, . . .
1.3 Aluminium, Phosphorous, Silica (anion and cation concentration to
(Depression / Pan) Fluoride Ammonia, Nitrate and pan_volume relatlonsh_lp) for this
. particular water chemistry pan
Fluoride.
type.
Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
Desktop PES Category (based on complex. Verify by undertaking a rapid field-based
a semi-quantitative area based Area based weighted Average PES assessment of selected pans and take fixed point
Habitat weighted average score for the PES category of C/D although the | photographs of key features.
pan — see the method of Kotze, likely BAS Category is D.
2016a and 2016b). Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
Breeding population of Giant Maintain a viable breeding Verify from monitoring records and recorded sightings
Biota Bullfro g pop population of Giant Bullfrogs in the | adult bullfrogs and recorded breeding events. Report
gs. pan. on this every 3 to 5 years.
Permanent saturation is required
Colbyn Valley Wetland to maintain the peat. The flows
1.4 Channelled and Quantity Permanent saturation. should also be such that they do Determine whether the system is saturated and peat is

Unchannelled valley bottom
(peatland)

not pose a threat to the
unchannelled
structure/geomorphology of

still present.
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Integrated
Units of RU Wetland/Site °°.mp.°."ezt Indicator RQO Numerical Criteria
Analysis prioritise:
sections of the wetland system.
Compile an accurate desktop basemap for the system
Wetland vegetation and prio_r to the start o_f monitoring using the mos_t recent
geomorphology must be available remote imagery and determ_lne/estlmate and
o map the extent of peat and peat forming plant species
maintained to protect the system in the system
and overall biodiversity must be '
Desktop PES Category (based on | maintained including viable Undertake a desktop PES assessment and determine
a semi-quantitative score for the popu_lations of peat forming plant the area based weighted average score for the wetland
Habitat wetland) . Species. complex. Verify by undertaking a rapid field-based
The extent and distribution of peat | Area based weighted A PES assessment of selected pans and take fixed point
. ' pea rea based weighted /wverage photographs of key features.
and populations of peat forming PES category of B/C although the During the habitat assessment determine/estimate
plants species in the wetland. likely BAS Category is C. whether the extent of peat in the system has changed.
Peat distribution and extent should Estimate the extent of peat forming plant species.
L?ngzl?nz:elzzisr: unchanged/stable Repeat every 3 to 5 years and assess and report on
9- this with a view to assess if there have been any
changes in the state of the system.
Permanent saturation is required
to maintain the peat. The flows
. . should also be such that they do During the habitat assessment determine whether the
a Quantity Permanent saturation. not pose a threat to the system is saturated and peat is still present
[®] unchannelled Y P P ’
f structure/geomorphology of the
p wetland system.
> Compile an accurate desktop basemap for the system
- Wetland vegetation and prior to the start of monitoring using the most recent
=] geomorphology must be available remote imagery and determine/estimate and
g Waterkloofspruit maintained to protect the map the extent of peat and peat forming plant species
g Wetland unchannelled characlter'of thg in the system.
[e) 46 Desktop PES Category (based on system and overall biodiversity
9 Unchannelled valley bottom a semi-p uantitativegscrgre for the must be maintained including Undertake a desktop PES assessment and determine
§ wetlan dq viable populations of peat forming | the area based weighted average score for the wetland
E Habitat ’ plant species. complex. Verify by undertaking a rapid field-based
< The extent and distribution of peat PES assessment of selected pans and take fixed point
= . ' pea Area based weighted Average photographs of key features.
= and populations of peat forming ) ) . .
= plants species in the wetland PES category of A although the During the habitat assessment determine/estimate
w ' likely BAS Category is A/B. whether the extent of peat in the system has changed.
:.':. Estimate the extent of peat forming plant species.
< Peat distribution and extent should
remain at least unchanged/stable | Repeat every 3 to 5 years and assess and report on
or be increasing. this with a view to assess if there have been any
changes in the state of the system.
- ' Water quantity impacts must be Compile an accurate desktop basemap for the systems
<z( 2ol 51 Koster Pan Complex Quantit rl;an wittgc:rpﬁ:l?etﬁ{ asm in managed so as not to undermine prior to the start of monitoring using the most recent
) g O - . uantity measured from deskiop mapping the ecological value of these pan available remote imagery and determine the wetted
HBwA>X Depressions / Pans in relation to antecedent rainfall.

systems. In particular, abstraction

perimeter in relation to antecedent rainfall for selected
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Integrated
Units of RU Wetland/Site Co!np_o_nent Indicator RQO Numerical Criteria
” prioritised
Analysis
or artificial water inputs should be | pans.
limited in the pans so that the
depth and duration of inundation is | Repeat the above every 3 to 5 years and assess and
maintained within the normal report on this with a view to assess if there have been
range for high, average and low any measurable changes in the relationship between
rainfall years. wetted perimeter and antecedent rainfall in the pans
selected.
pH, Electrical Conductivity, TDS, | Water dually impacts lo the pan
Total Alkalinity as CaCQOs, Sodium, A
. . ensure that the water and
Calcium, Magnesium, Sulphate, . . L
Iron, Chloride, Potassium sediment chemistry remain within For selected pans, sample every 3 to 5 years
Quality . ’ ’ an acceptable normal range pans, P y Y '
Magnesium, Manganese, (anion and cation concentration to
Aluminium, Phosphorous, Silica, . ; .
. e pan volume relationship) for this
Fluoride Ammonia, Nitrate and articular water chemistry pan
Fluoride. b yp
ype.
Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
Desktop PES Category (based on complex. Verify by undertaking a rapid field-based
a semi-quantitative area based Area based weighted Average PES assessment of selected pans and take fixed point
Habitat weighted average score for all the | PES category of B/C although the | photographs of key features.
pans units in the wetland likely BAS Category is C.
complex). Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
Groundwater indicators apply (see | A constant baseflow must be SJ%ﬂ;?g;ﬁﬁ;;;;memal limits apply (see groundwater
groundwater indicators RU 6_1 and | maintained to ensure that the '
o Quantity 8_1))- system remains perennial. Undertake a preliminary wetland Reserve for the
8 Surface flow indicators need to be | Groundwater RQO’s apply (see Sﬁ:em anld d deteljmmithe ecolog|'c1;a| flow rgqullreme_nts
determined groundwater RQO's) of the wetland. sgt ese to set the numerical criteria
g ) ) for the water quantity component of the RQO’s.
o - ————— -
4 o River and groundwater indicators River and groundwater RQO’s River and groundwater ’?”m‘?”‘?a' limits apply (see river
m 9 Buffelshoek ~ Wetland Quality apply (see river and groundwater apply (see river and groundwater and groundwater numerical limits). Update these based
s 9 61 c | indicators) RQO's) on the findings of the water quality component of the
8 ﬂ 81 omplex ) ) preliminary wetland Reserve.
X 3 - Channelled and Undertake a desktop PES assessment and determine
5 < Unchannelled vallev bottom the area based weighted average score for the wetland
O E Y Desktop PES Category (based on . complex. Verify by undertaking a rapid field-based
= ; L Area based weighted Average : .
r g a semi-quantitative area based PES assessment of selected pans and take fixed point
< = . A PES category of C although the
s Habitat weighted average score for all likely BAS Catedory is C/D photographs of key features.
= % wetland units in the wetland y gory '
w complex). Repeat every 3 to 5 years and assess and report on
2' this with a view to assess if there have been any
5 changes in the state of the system.
© T S
. Groundwater indicators apply (see | Groundwater RQO’s apply (see s
Protection zone groundwater indicators). groundwater RQO's). Groundwater numerical limits apply.
6_1 Paardenvallei Wetland Quantit Groundwater indicators apply (see | A constant baseflow must be Groundwater numerical limits apply.
8_1 Complex y groundwater indicators). maintained to ensure that the
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Integrated

Units of RU Wetland/Site c‘:irgfi:izzzt Indicator RQO Numerical Criteria
Analysis P
(Malmaniesloop) system remains perennial. Undertake a preliminary wetland Reserve for the system
Surface flow indicators need to be and determine the ecological flow requirements of the
Channelled and determined. Groundwater RQO’s apply (see wetland. Use these to set the numerical criteria for the
Unchannelled valley bottom groundwater RQO’s). water quantity component of the RQOs.
River and groundwater indicators River and groundwater RQO’s River and groundwater Qumgrlgal limits apply (see river
. ) ) and groundwater numerical limits). Update these based
Quality apply (see river and groundwater apply (see river and groundwater he findi fh i fh
indicators) RQO's) on t. e findings o the water quality component of the
) ) preliminary wetland Reserve.
Compile an accurate desktop basemap for the system
prior to the start of monitoring using the most recent
available remote imagery and determine/estimate and
map the extent of peat and peat forming plant species
in the system.
Undertake a desktop PES assessment and determine
aDt:ZI:Tt]?_p Ei?itgt?\ﬁg;rrga(gzzzi oM | Area based weighted Average the area based weighted average score for the wetland
Habitat wei hte(gi average score for all PES category of C/D although the | complex. Verify by undertaking a rapid field-based
wet?an d units ingthe wetland likely BAS Category is D. PES assessment of selected pans and take fixed point
complex) photographs of key features.
piex). During the habitat assessment determine/estimate
whether the extent of peat in the system has changed.
Estimate the extent of peat forming plant species.
Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
Protection zone Groundwater indicators apply (see | Groundwater RQO’s apply (see Groundwater numerical limits apply (see groundwater
groundwater indicators). groundwater RQO’s). numerical limits).
A constant baseflow must be Groundwater numerical limits apply (see groundwater
Groundwater indicators apply (see s numerical limits).
groundwater indicators) maintained that ensure that the
Quantity system remains perennial. Undertake a preliminary wetland Reserve for the
Surface flow indicators need to be Groundwater RQO’s apply (see system and determine the ecological flow requirements
o determined. roundwater RQO's) i of the wetland. Use these to set the numerical criteria
o) 9 ) for the water quantity component of the RQO’s.
o . - . River and groundwater numerical limits apply (see river
pt ;
w Marico Eye Wetland Qualit aR'V?r ?::egrrisgrgn’jte:(;ggéﬁ;?; :welr ?sngegrzsg:]g\rlwv:terrosr?d?v:ter and groundwater numerical limits). Update these based
@ (Kaaloog se Loop) y in%ri)c};tors) 9 RpC’))g’s) ¢ on the findings of the water quality component of the
8 71 ) ’ preliminary wetland Reserve.
3 Unchannelled valley bottom Undertake a desktop PES assessment and determine
3 (peatland) the area based weighted average score for the wetland
complex. Verify by undertaking a rapid field-based
.. Desktgp PES. Cgtegory (based on . PES assessment of selected pans and take fixed point
~ a semi-quantitative area based Area based weighted Average hotoaranhs of kev features
Habitat weighted average score for the PES category of A/B although the P grap Y :

wetland — see the method of
Kotze, 2016a and 2016b).

likely BAS Category is B.

During the habitat assessment determine/estimate
whether the extent of peat in the system has changed.
Estimate the extent of peat forming plant species.

Repeat every 3 to 5 years and assess and report on
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Integrated
Units of RU Wetland/Site Co!np_o_nezt Indicator RQO Numerical Criteria
Analysis prioritise:
this with a view to assess if there have been any
changes in the state of the system.
. Groundwater indicators apply (see | Groundwater RQO’s apply (see T
Protection zone groundwater indicators). groundwater RQO’s). Groundwater numerical limits apply.
A constant baseflow must be
Groundwater indicators apply (see ;nz'tr:ﬂﬁzsn:nesnsgrr:;:; tl the
Quantity groundwater indicators). Y P ' Groundwater numerical limits apply.
Groundwater RQO’s apply (see
groundwater RQO’s).
River and groundwater indicators River and groundwater RQO’s
) . Quality apply (see river and groundwater apply (see river and groundwater River and groundwater numerical limits apply.
Rietspruit Wetland indicators). RQO's).
71 Undertake a desktop PES assessment and determine
- Channelled and the area based weighted average score for the wetland
complex. Verify by undertaking a rapid field-based
Unchannelled valley bottom Deskt(_)p PES. C?teg"ry (based on . PES assessment of selected pans and take fixed point
Habitat a s_eml-quantltatlve area based Area based weighted Average photographs of key features
weighted average score for the PES Category of C. '
wetland). Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
. Groundwater indicators apply (see | Groundwater RQO’s apply (see s
Protection zone groundwater indicators). groundwater RQO’s). Groundwater numerical limits apply.
A constant baseflow must be
maintained that ensure that the
Groundwater indicators apply (see system remains perennial and the
. i PRl waterfall has a constant water Groundwater numerical limits apply.
Quantity groundwater indicators). supply
Groundwater RQO’s apply (see
groundwater RQO’s).
Tufa Waterfall pH, Electrical Conductivity, TDS,
71 Total Alkalinity as CaCOs3, Sodium, | Salinity levels should not increase. | Electrical Conductivity: <50 mS/m
(Tufa) Calcium, Magnesium, Sulphate, Annual long-term trend should not approach the 95"
Quality Iron, Chloride, Potassium, Concentrations must be percentile (55 mS/m).

Magnesium, Manganese,
Aluminium, Phosphorous, Silica,
Fluoride Ammonia, Nitrate and
Fluoride.

maintained at levels to secure an
Ideal/Good water quality status
rich in calcium carbonate.

Bi-annual monitoring of major constituents (macro
elements).

Protection zone

Groundwater indicators apply (see
groundwater indicators).

Groundwater RQO’s apply (see
groundwater RQO’s).

Groundwater numerical limits apply.
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Integrated

Units of RU Wetland/Site c‘::fl:';zzt Indicator RQO Numerical Criteria
Analysis P
A constant baseflow must be
maintained to ensure that the
system remains perennial and that
most of the marginal and instream
vegetation remains inundated
Groundwater indicators apply (see throughout the summer growing Groundwater numerical limits apply.
roundwater indicators) PPl season and that the rooting zone
Quantity o ' is saturated throughout the year. Undertake a preliminary wetland Reserve for the
- This is a requirement for enabling system and determine the ecological flow requirements
(?:tr(i?r%?nf(lac:iw indicators need to be perennial obligate hydrophytes to of the wetland. Use these to set the numerical criteria
' complete their life cycle and for the water quantity component of the RQOs.
reproduce and in order to maintain
the peat in the system.
o Groundwater RQO’s apply (see
o Malmanieloop Wetland groundwater RQO’s).
9 Complex River and groundwater indicators River and groundwater RQO’s River and groundwater numerical limits. Update these
ﬂ Quality apply (see river and groundwater apply (see river and groundwater based on the findings of the water quality component of
> 81 indicators). RQO’s). the preliminary wetland Reserve.
<Ei - Channelled and Wetland vegetation and Compile an accurate desktop basemap for the system
3 Unchannelled valley bottom 9 prior to the start of monitoring using the most recent
< geomorphology must be ) . . )
S (peatland) maintained to protect the available remote imagery and determine/estimate and
.. P map the extent of peat and peat forming plant species
© unchannelled character of the .
Desktop PES Category (based on d Il biodiversi in the system.
a semi-quantitative area based syst:;r;; an IO\t/e.ra d 1o |'V§.rs'ty
weighted average score for all must be maintained including Undertake a desktop PES assessment and determine
g viable populations of peat forming )
wetland units in the wetland lant species the area based weighted average score for the wetland
Habitat complex_. P P ' complex. Verify by undertaking a rapid field-based

The extent and distribution of peat
and populations of peat forming
plants species in the wetland.

Area based weighted Average
PES category of B although the
likely BAS Category is C.

Peat distribution and extent should
remain at least unchanged/stable
or be increasing.

PES assessment of selected pans and take fixed point
photographs of key features.

During the habitat assessment determine/estimate
whether the extent of peat in the system has changed.
Estimate the extent of peat forming plant species.
Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.

Protection zone

Groundwater indicators apply (see
groundwater indicators).

Groundwater RQO’s apply (see
groundwater RQO’s).

Groundwater numerical limits apply.
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Integrated
Units of RU Wetland/Site c‘:?;'r)i?izzzt Indicator RQO Numerical Criteria
Analysis P
A constant baseflow must be
maintained to ensure that the
system remains perennial and that
most of the marginal and instream
vegetation remains inundated G q ical limi |
o throughout the summer growing roundwater numerical limits apply.
Groundwater indicators apply. -
season and that the rooting zone Undertak limi land R for th
Quantity oo is saturated throughout the year ndertake a pre Iminary wetlan neserve ort‘e
Surface flow indicators need to be This is a requirement for enablin' system and determine the ecological flow requirements
determined. crennial ogli ate hyvdrobhvies tcg> of the wetland. Use these to set the numerical criteria
Eomplete thei?life cgllcle gnx for the water quantity component of the RQOs.
reproduce and in order to maintain
the peat in the system.
o
[o}
9 o Upper Molopo River i — . . . S
n o Wetland Complex River and groundwater indicators River and groundwater RQO’s River and groundwater numerical limits apply. Update
g 9 81 Quality apply (see river and groundwater apply (see river and groundwater these based on the findings of the water quality
< O 9 2 Channelled and indicators). RQO’s). component of the preliminary wetland Reserve.
§ = Unchannelled valley bottom Wetland vegetation and Cgmpile an accurate de.skt.op ba§emap for the system
g @ (peatland comorpholoay must be prior to the start of monitoring using the most recent
= geomoarphology available remote imagery and determine/estimate and
o maintained to protect the f formi :
unchannelled character of the maﬁ the extent of peat and peat forming plant species
Desktc_)p PES. Cgtegory (based on system and overall biodiversity in the system.
a semi-quantitative area based Y ; .

: must be maintained including )
weighted average score for all viable populations of beat formin Undertake a desktop PES assessment and determine
wetland units in the wetland lant spezies P 9 | the area based weighted average score for the wetland

Habitat complex). P P ' complex. Verify by undertaking a rapid field-based
Area based weiahted Average PES assessment of selected pans and take fixed point
The extent and distribution of peat 9 9 photographs of key features.
. ) PES category of B although the ) ) ) )
and populations of peat forming likely BAS Category is C/D During the habitat assessment determine/estimate
plants species in the wetland. v gory ’ whether the extent of peat in the system has changed.
B Estimate the extent of peat forming plant species.
feﬁtaidr:sz:tnIt:]atlsct)rzjsgr?a?tzg;[sstggli d Repeat every 3 to 5 years and assess and report on
or be increasin 9 this with a view to assess if there have been any
9: changes in the state of the system.
. Groundwater indicators apply (see | Groundwater RQO’s apply (see P
Protection zone groundwater indicators). groundwater RQO's). Groundwater numerical limits apply.
o Groundwater indicators apply (see A constant baseflow must be Groundwater numerical limits apply.
o Lo el maintained to ensure that the
o groundwater indicators). t . ial Undertak limi tiand R for th
Y Vergenoegd Wetland Quantity system remains perennial. ndertake a preliminary wetland Reserve for the
m 8 1 Surface flow indicators need to be system and determine the ecological flow requirements
® > - - roundwater s apply (see of the wetland. Use these to set the numerical criteria
z Channelled and determined G dwater RQO ! f th tland. Use these to set th ical criteri
< Unchannelled vallev bottom ) groundwater RQO’s). for the water quantity component of the RQOs.
E y River and groundwater indicators River and groundwater RQO’s River and groundwater numerical limits apply. Update
‘E‘ Quality apply (see river and groundwater apply (see river and groundwater these based on the findings of the water quality

indicators).

RQO’s).

component of the preliminary wetland Reserve.
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Units of RU Wetland/Site %‘:22:’;22‘ Indicator RQO Numerical Criteria
Analysis
Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
Desktgp PES_ Cgtegory (based on Area based weighted Average complex. Verify by undertaking a rapid fleld-pased '
. a semi-quantitative area based PES assessment of selected pans and take fixed point
Habitat ) PES category of B/C although the
weighted average score for the likely BAS Category is C photographs of key features.
wetland). Y gory ' Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
. Groundwater indicators apply (see | Groundwater RQO’s apply (see s
Protection zone groundwater indicators). groundwater RQO’s). Groundwater numerical limits apply.
Groundwater numerical limits apply.
Groundwater indicators apply (see A co ns_tant baseflow must be
R~ maintained to ensure that the - .
groundwater indicators). svstem remains perennial Undertake a preliminary wetland Reserve linked to the
Quantity ¥ p ’ one for Upper Molopo River Wetland and determine
Surface flow indicators need to be , the ecological flow requirements of the wetland. Use
determined. Ggﬁ:(m’;gggg; apply (see these to set the numerical criteria for the water quantity
g ) component of the RQOs.
River and groundwater indicators River and groundwater RQO’s River and groundwater ’?”m‘?”c.a' limits apply (see river
. ) ; and groundwater numerical limits). Update these based
Quality apply (see river and groundwater apply (see river and groundwater -~ ;
S , on the findings of the water quality component of the
indicators). RQO’s). L
preliminary wetland Reserve.
Wetland veaetation and Compile an accurate desktop basemap for the system
Middle Molopo River comor ho?o must be prior to the start of monitoring using the most recent
9.2 Wetland Complex geomorphology available remote imagery and determine/estimate and
maintained to protect the the extent of peat and t formi lant ]
unchannelled character of the map the extent of peat and peat forming piant species
o Channelled valley bottom Desktop PES Category (based on R in the system.
; o system and overall biodiversity
% a semi-quantitative area based must be maintained includin
] weighted average score for the viable populations of peat fo?min Undertake a desktop PES assessment and determine
g wetland — see the method of lant spegies p 9 | the area based weighted average score for the wetland
e Habitat Kotze, 2016a and 2016b). P P ' complex. Verify by undertaking a rapid field-based
. PES assessment of selected pans and take fixed point
The extent and distribution of peat Area based weighted Average photographs of key features.
. } PES category of C/D although the ) ) . .
and populations of peat forming likely BAS Category is D During the habitat assessment determine/estimate
plants species in the wetland. Y gory ' whether the extent of peat in the system has changed.
Peat distribution and extent should Estimate the extent of peat forming plant species.
. Repeat every 3 to 5 years and assess and report on
remain at least unchanged/stable S ) .
. ; this with a view to assess if there have been any
or be increasing. .
changes in the state of the system.
Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
Lower Molopo River Desktc_)p PES. Cgtegory (based on complex. Verify by undertaking a rapid field-based
a semi-quantitative area based . : .
93 Wetland Complex Habitat weighted average score for all Area based weighted Average PES assessment of selected pans and take fixed point
95 9 9 PES category of D. photographs of key features.

Channelled valley bottom

wetland units in the wetland
complex).

Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
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Units of RU Wetland/Site Co!np_o_nent Indicator RQO Numerical Criteria
Analysis prioritised
Groundwater indicators apply (see | A constant baseflow must be Groundwater numerical limits apply.
groundwater indicators). maintained to ensure that the
system remains perennial. Undertake a preliminary wetland Reserve for the system
Quantity Surface flow indicators need to be and determine the ecological flow requirements of the
determined. Groundwater RQO'’s apply (see wetland. Use these to set the numerical criteria for the
s groundwater RQO’s). water quantity component of the RQOs.
g Dinokana Wetland River and groundwater indicators River and groundwater RQO’s River and groundwater numerical limits apply. Update
w Quality apply (see river and groundwater apply (see river and groundwater these based on the findings of the water quality
z Unchannelled and indicators). RQO’s). component of the preliminary wetland Reserve.
‘;t 10_1 Cﬂznir;ﬂ: devaa:lr(]a botiom Undertake a desktop PES assessment and determine
5 and Hillslope seezage the area based weighted average score for the wetland
] wetlands Desktop PES Category (based on Area based weighted Average complex. Verify by undertaking a rapid field-based
=z . a semi-quantitative area based PES assessment of selected pans and take fixed point
= Habitat emi-q PES category of B/C although the P P
w weighted average score for the likelv BAS Catedory is C photographs of key features.
E wetland). v gory ' Repeat every 3 to 5 years and assess and report on
< this with a view to assess if there have been any
Z changes in the state of the system.
§ Protection zone Groundwater indicators apply (see | Groundwater RQO’s apply (see Groundwater numerical limits apply (see groundwater
g groundwater indicators). groundwater RQO’s). numerical limits).
o Undertake a desktop PES assessment and determine
S the area based weighted average score for the wetland
- Ngotwane Wetland Desktgp PES_ Cgtegory (based on Area based weighted Average complex. Verify by undertaking a rapid field-pased _
10 1 Habitat a s_eml-quantltatlve area based PES category of BIC although the PES assessment of selected pans and take fixed point
- Unchannelled valley bottom weighted average score for the likely BAS Category is C photographs of key features.
wetland complex). ' Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
Undertake a desktop PES assessment and determine
[~ m Lower Lenkwane River the area based weighted average score for the wetland
8 o <zi ¥ Wetland Desktop PES Category (based on complex. Verify by undertaking a rapid field-based
¥ OQo 'E M b2 Habitat a semi-quantitative area based Area based weighted Average PES assessment of selected pans and take fixed point
‘_-". °<‘ ‘2 =] - = Unchannelled valley bottom weighted average score for the PES category of B. photographs of key features.
2su 5 linked fo Floodolai y wetland). Repeat every 3 to 5 years and assess and report on
- @ s piain this with a view to assess if there have been any
changes in the state of the system.
° Floods aré necessary to Using available remote imagery, estimate the extent
'”“"‘.’a.‘e the rood_pIaln thereby and frequency of inundation/flooding in relation to
providing the wetting regime rainfall for the wetland
- Extent and frequency of flooding in | required for supporting the '
5 Kolobeng Wetland Quantity relation to rainfall in the floodplain \{egetatlon, partlcularly Repeat the above every 3 to 5 years and assess and
g Complex catchment. tllzsf:ggItzg\ée:syc;;odp?gfrtll)cs that are report on this with a view to assess if there are any
4 12_1 ge endént or? flooding for their life measurable changes in the relationship between
% Channelled valley bottom cygles 9 flooding extent and rainfall events.
& and floodplain D Undertake a desktop PES assessment and determine
- esktop PES Category (based on Area based weiahted A th based weighted for th tiand
_ a semi-quantitative area based rea based weighted Average e area based weighted average score for the wetlan
Habitat PES category of B/C although the | complex. Verify by undertaking a rapid field-based

weighted average score for the
wetland).

likely BAS Category is C.

PES assessment of selected pans and take fixed point
photographs of key features.
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Units of RU Wetland/Site °°.m”.°."ez‘ Indicator RQO Numerical Criteria
Analysis prioritise:
Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
Egﬁ%izr?a?f‘tﬁ:rs:gy t?,(':/rd?gate Using available remote imagery, estimate the extent
P ; Y P 9 and frequency of flooding in relation to rainfall for the
the wetting regime required for wetland
Extent and frequency of flooding in | supporting the floodplain '
Quantity relation to rainfall in the vegetation, particularly the Repeat the above every 3 to 5 years and assess and
catchment. ie;cduIt:stl\;igyf/grrgg?r}gtcagr:asses, report on this with a view to assess if there are any
o 9 . - measurable changes in the relationship between
w o dependent on flooding for their life floodi .
4 O looding extent and rainfall events.
o o cycles.
8 3 Quality _Rlv_er indicators apply (see river Rlver’ RQO’s apply (see river River numerical limits apply (see river numerical limits).
o = I indicators). RQO’s).
Z o 13 3 Lower Crocodile River
o g 17 b 1 Undertake a desktop PES assessment and determine
E 5 - = Floodplain the area based weighted average score for the wetland
S F Desktop PES Category (based on . complex. Verify by undertaking a rapid field-based
o g . a semi-quantitative area based Area based weighted Average PES assessment of selected pans and take fixed point
o = Habitat weighted average score for the PES category of B/C although the hotographs of key features
® 3 9 9 likely BAS Category is C. photograp Y :
A~ wetland). Repeat every 3 to 5 years and assess and report on
- this with a view to assess if there have been any
changes in the state of the system.
Using a rapid field-based assessment monitor the
Maintenance of a structurally and The overall structural and species | structure and species diversity of the riparian zone at
Biota species diverse riparian zonﬁ diversity of the riparian zone must | selected sites along the floodplain. Take fixed point
P P ' be maintained. photographs of key features. Report on this every 3 to
5 years.
mg‘;&%gr?a?ﬁiszf:gy torcl)r\wlrdr?gate Using available remote imagery, estimate the extent
- P } v pr 9 and frequency of flooding in relation to rainfall for the
w the wetting regime required for wetland
|_—II_I Extent and frequency of flooding in | supporting the floodplain ’
E Quantity gfgﬁﬁ;ﬁtramm" in the ::gj:::;\?g’h%?;ﬂ?{g g::sses Repeat the above every 3 to 5 years and assess and
g ' sedges and forbs that are ’ report on this with a view to assess if there are any
s 9 . - measurable changes in the relationship between
- dependent on flooding for their life flooding extent and rainfall events
% x cycles. )
<5 141 Apies River Floodplain Quality River indicators apply River RQO’s apply River numerical limits apply.
S
-
3 % Undertake a desktop PES assessment and determine
=X the area based weighted average score for the wetland
% Desktop PES Category (based on Area based weiahted Average complex. Verify by undertaking a rapid field-based
< . a semi-quantitative area based 9 9 PES assessment of selected pans and take fixed point
Habitat ) PES category of B/C although the
E weighted average score for the likely BAS Catedory is C photographs of key features.
o) wetland). Y gory ' Repeat every 3 to 5 years and assess and report on
- this with a view to assess if there have been any
3 changes in the state of the system.
14_1 Moretele River Quantit Extent and frequency of flooding in | Floods are necessary to inundate | Using available remote imagery, estimate the extent
14_2 Floodplain y relation to rainfall in the the floodplain thereby providing and frequency of flooding in relation to rainfall for the
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Units of RU Wetland/Site Co!np_o_nent Indicator RQO Numerical Criteria
Analysis prioritised
14_3 catchment. the wetting regime required for wetland.
14_4 supporting the floodplain
vegetation, particularly the Repeat the above every 3 to 5 years and assess and
facultative hydrophytic grasses, report on this with a view to assess if there are any
sedges and forbs that are measurable changes in the relationship between
dependent on flooding for their life | flooding extent and rainfall events.
cycles.
Quality River indicators apply.
Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
Desktop PES Category (based on . complex. Verify by undertaking a rapid field-based
Habitat a semi-quantitative area based QrEeSa g:tsezcérv;lecl)?gi?ﬂﬁ;/ féﬁ%ﬁe PES assessment of selected pans and take fixed point
weighted average score for the likely BAS Cateqory is C photographs of key features.
wetland). Y gory ' Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
Reporting rates for Overall diversity and populations xsggc;ggp:gcgggg;eéorg;i2”%;?§0rded sightings
Biota aquatic/wetland dependent bird of aquatic/wetland dependent bird porting ’
species. species must be maintained. Report on this every 3 to 5 years.
Floods are necessary to inundate Usi ilabl to i timate the extent
the floodplain thereby providing sing avaliable remoteé imagery, estimate the exten
. ) ; and frequency of flooding in relation to rainfall for the
the wetting regime required for wetland
Extent and frequency of flooding in | supporting the floodplain '
Quantity relation to rainfall in the vegetatjon, particularlly the Repeat the above every 3 to 5 years and assess and
catchment. facultative hydrophytic grasses, - ; ;
sedges and forbs that are report on this with a view to assess if t.here are any
dependent on flooding for their life measurable changes in the relationship between
flooding extent and rainfall events.
cycles.
Quality River indicators apply. River RQO’s apply. River numerical limits apply.
143 Plat River Floodplain Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
Desktop PES Category (based on Area based weighted Average complex. Verify by undertaking a rapid field-based
Habitat a semi-quantitative area based PES category of BIC although the PES assessment of selected pans and take fixed point
weighted average score for the likely BAS Catedory is C photographs of key features.
wetland). v gory ' Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
Reporting rates for Overall diversity and populations xgggcgggggcgggg;e;orgiire:n(jj:acorded sightings
Biota aquatic/wetland dependent bird of aquatic/wetland dependent bird P 9 '
species. species must be maintained. Report on this every 3 to 5 years.
Desktop PES Category (based on Undertake a desktop PES assessment and determine
Tswaing Crator Pan a semi-quantitative area based Area based weighted Average the area based weighted average score for the
14_4 Habitat weiahted averaae score for the PES category of A although the wetland. Repeat every 3 to 5 years and assess and
Depression / Pan wet?an d) 9 likely BAS Category is B. report on this with a view to assess if there have been
) any changes in the state of the system.
el 15_1 Upper Mokolo River Habitat Desktop PES Category (based on | Area based weighted Average Undertake a desktop PES assessment and determine
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Units of RU Wetland/Site Co_mp_o_nent Indicator RQO Numerical Criteria
Analysis prioritised
Wetland Complex a semi-quantitative area based PES category of C although the the area based weighted average score for the wetland
weighted average score for all likely BAS Category is C/D. complex. Verify by undertaking a rapid field-based
Channelled and wetland units in the wetland PES assessment of selected pans and take fixed point
Unchannelled valley bottom complex). photographs of key features.
and Hillslope seepage Repeat every 3 to 5 years and assess and report on
wetlands this with a view to assess if there have been any
changes in the state of the system.
The continued presence of Blue Using the data generated by the South African Bird
nued p Atlas Project 2 (SABAP2), the continued presence of
Cranes within the pentads (5x5 . e >
Bi ) ) . The continued presence of Blue Blue Cranes within the pentads must be confirmed by
iota minute squares - the mapping unit c tb intained ing that i te higher than 5 % i
used in SABAP2) covering the ranes must be maintained. ensuring that a reporting rate higher than 5 % is
wetlands maintained for the affected pentad (2425 2800 and
) 2425 2805).
Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
Desktc_)p PES_ Category (based on complex. Verify by undertaking a rapid field-pased _
Klein Sand River Hob a s_er;:l-cgjuantltatlve area ?aseild Area based weighted Average PES asseism?rllt offselected pans and take fixed point
Wetland Complex abitat wehq tz axer_agti scorg oga PES category of C. photographs of key features.
wetland units in the wetlan
complex). Repeat every 3 to 5 years and assess and report on
1o S:iﬂgrﬂ?eﬁe%n\(jalley bottom this with a view to assess if there have been any
. changes in the state of the system.
::;(:l al-::lésslope seepage The continued presence of Blue Using the data generated by the South African Bird
_ Cranes within the pentad (5_x5 _ The continued presence of Blue Atlas Project 2_(SABAP2), the continued presence of
Biota minute squares - the mapping unit Cranes must be maintained Blue Cranes within the pentad must be confirmed by
used in SABAP2) covering the ' ensuring that a reporting rate higher than 5 % is
wetlands. maintained for the affected pentad (2425 2805).
Undertake a desktop PES assessment and determine
Frikkiesloon River Desktop PES Category (based on E:Zem&:)rlee?( b%?_ﬁng guhgzgr?;/ﬁ%g: f:;:jef]i‘glr dt_r;)z;\éeéland
etland Complex a semi-quantitative area base: rea based weighted Average ) : )
15_2 Wetland C I i it based Area based weighted A PES assessment of selected pans and take fixed point
= Habitat weighted average score for all PES category of B/C although the hotoaranhs of kev features
Channelled and wetland units in the wetland likely BAS Category is C. photograp Y :
Repeat every 3 to 5 years and assess and report on
Unchannelled valley bottom complex). S . .
this with a view to assess if there have been any
changes in the state of the system.
Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
Desktc_J_p PES. Category (based on complex. Verify by undertaking a rapid field-based
a semi-quantitative area based . ) )
) . . ) Area based weighted Average PES assessment of selected pans and take fixed point
Grootfonteinspruit Habitat weighted average score for all
g PES category of C. photographs of key features.
Wetland Complex wetland units in the wetland
15 2 Channelled and complex) Rgpegt every 3to5 years_and assess and report on
= Unchanneled valley bottom ' this with a view to assess if there have been any
. changes in the state of the system.
:/r;(:lal-:]lgsslope seepage The continued presence of Blue Using the data generated by the South African Bird
5 C(anes within the pentad (5_x5 _ The continued presence of Blue Atlas Project 2_(SABAP2), the continued presence of
iota minute squares - the mapping unit Cranes must be maintained Blue Cranes within the pentad must be confirmed by
used in SABAP2) covering the ' ensuring that a reporting rate higher than 5 % is
wetlands. maintained for the affected pentad.
15_5 Grootspruit Wetland Habitat Desktop PES Category (based on | Area based weighted Average Undertake a desktop PES assessment and determine
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Units of RU Wetland/Site Co!np_o_nent Indicator RQO Numerical Criteria
Analvsis prioritised
y
Complex a semi-quantitative area based PES category of B/C although the | the area based weighted average score for the wetland
weighted average score for all likely BAS Category is C. complex. Verify by undertaking a rapid field-based
Channelled and wetland units in the wetland PES assessment of selected pans and take fixed point
Unchannelled valley bottom complex). photographs of key features.
and Hillslope seepage Repeat every 3 to 5 years and assess and report on
wetlands this with a view to assess if there have been any
changes in the state of the system.
The continued presence of Blue Using the data generated by the South African Bird
5 Cr.anes within the pentad (§x5 ' The continued presence of Blue Atlas Project 2'(SABAP2), the continued presence of
iota minute squares - the mapping unit Cranes must be maintained Blue Cranes within the pentad must be confirmed by
used in SABAP2) covering the ' ensuring that a reporting rate higher than 5 % is
wetlands. maintained for the affected pentad (2425_2800).
Undertake a desktop PES assessment and determine
Desktop PES Category (based on the area base_d weighted average score for the wetland
Sandspruit Wetland a semi-quantitative area based Area based weighted Average (I;OErgp::);esVs?r:gtb gfuslﬁggaezlggr?srzﬁg tgilg -fti)fesdegoint
Habitat weighted average score for all PES category of C/D although the
Complex o ) ; photographs of key features.
wetland units in the wetland likely BAS Category is D. R t 3t05 d d t
15 5 complex). epeat every 3 to 5 years and assess and report on
- Channelled and this with a view to assess if there have been any
Unchannelled valley bottom changes in the state of the system.
and Hillslope seepage The continued presence of Blue Using the data generated by the South African Bird
wetlands Cranes within the pentad (5x5 The continued presence of Blue Atlas Project 2 (SABAP2), the continued presence of
Biota minute squares - the mapping unit Cranes must bg maintained Blue Cranes within the pentad must be confirmed by
used in SABAP2) covering the ' ensuring that a reporting rate higher than 5 % is
wetlands. maintained for the affected pentad (2430 _2800).
Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
Desktop PES Category (based on complex. Repeat every 3 to 5 years and assess and
a semi-quantitative area based Area based weighted Average report on this with a view to assess if there have been
Sand River Wetland Habitat weighted average score for all PES category of C/D although the | any changes in the state of the system.
Complex wetland units in the wetland likely BAS Category is D.
complex). Verify by undertaking a rapid field-based PES
15_5 Channelled and assessment of the wetland and take fixed point
Unchannelled valley bottom photographs of key features.
and Hillslope seepage . Using the data generated by the South African Bird
wetlands 'I(;he contmu_ed presence of Blue Atlas Project 2 (SABAP2), the continued presence of
ranes within the pentads (55 | o ¢ontinued presence of BI Blue Cranes within the pentads must be confirmed b
Biota minute squares - the mapping unit € continued présence of blue ue Lranes © pentads must be contimed by
) . Cranes must be maintained. ensuring that a reporting rate higher than 5 % is
used in SABAP2) covering the uring porting 9
wetlands maintained for the affected pentad (2425_2800 and
) 2425 2805).
Sand River Tributary :ﬂndertake a desktc_)phPES assessment afnd %etermilne
Wetland Complex Desktop PES Category (based on © area baseq weighted average score 'ort e wetland
- L . complex. Verify by undertaking a rapid field-based
a semi-quantitative area based Area based weighted Average PES assessment of selected bans and take fixed point
15_5 Channelled and Habitat weighted average score for all PES category of C although the P P

Unchannelled valley bottom
and Hillslope seepage
wetlands

wetland units in the wetland
complex).

likely BAS Category is C/D.

photographs of key features.

Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
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Integrated

Units of RU Wetland/Site %‘:22:222‘ Indicator RQO Numerical Criteria
Analysis
Floods are necessary to inquate Using available remote imagery, estimate the extent
::2 u%?gr?éa:r;é?rﬁreengirg(;dgg and frequency of flooding in relation to rainfall for the
R ) - wetland.
Extent and frequency of flooding in | supporting the floodplain
gfg rl::;\etﬁtramfall in the }/:gjtt:;til\?:,hpzmct;}lar.ly the Repeat the above every 3 to 5 years and assess and
. ydrophytic grasses, N ; i th
Quantity sedges and forbs that are report on this with a view to assess if there are any
dependent on flooding for their life meas_urable changes in the relationship between
cycles flooding extent and rainfall events.
River indicators for RU 16_5_2 River RQO’s for RU 16_5_2 and . U
and groundwater indicators as per | groundwater RQQO’s as per the E::ﬁ;:gg?ﬁ;ﬁl gqutz:?r:s#olg_?a_ir? :|r|]ljjvi%r|o:n$¥§tgr
the floodplain alluvial aquifer for floodplain alluvial aquifer for RU RU 16 4 also applyp P q
RU 16_4 also apply. 16_4 also apply. - )
River indicators for RU 16 5 2 River RQO’s for RU 16 _5 2 and . . -
Quality and groundwater indicators as per | groundwater RQO’s as per the E&‘ﬁ;:g;?ﬁ;ﬁ?sl Ia:?gz:?r:s#o;ga%if :I?:v%o:ggi\% art?orr
the floodplain alluvial aquifer for floodplain alluvial aquifer for RU RU 16_4 apply
16_1 Tambotie River RU 16_4 apply. 16_4 apply. _ :
16 5 2 Floodplain Undertake a desktop PES assessment and determine
- the area based weighted average score for the wetland
Desktop PES Category (based on . complex. Verify by undertaking a rapid field-based
9 Habitat a semi-quantitative area based érEeg g:tze(éweg?%eladé’-\n\r/}%rjghe the PES assessment of selected pans and take fixed point
g weighted average score for the likelvy B ASgC?alte orv is B/C 9 photographs of key features.
o wetland). v gory ' Repeat every 3 to 5 years and assess and report on
= this with a view to assess if there have been any
e changes in the state of the system.
= Verify from monitoring records and recorded sightings
9 Overall biodiversity and from available avifaunal reporting rate data.
& Reporting rates (RR) for populations of floodplain
- aquatic/wetland dependent Red dependent Red Data bird species Using a rapid field-based assessment monitor the
Biota Data bird species. must be maintained. structure and species diversity of the riparian zone at
selected sites along the floodplain. Take fixed point
Maintenance of a structurally and The overall structural and species | photographs of key features.
species diverse riparian zone. diversity of the riparian zone must
be maintained. Report on the above every 3 to 5 years.
Quantity River indicators apply. River RQO’s apply. River numerical limits apply.
Quality River indicators apply. River RQO’s apply. River numerical limits apply.
Undertake a desktop PES assessment and determine
Rietspruit Wetland 2 the area based weighted average score for the wetland
complex. Verify by undertaking a rapid field-based
163 Channelled and Habi aD 22&?—2Ei?itgt?\jgg;rg;ggig o Area based weighted Average PhE S assesﬁsm?&t offselected pans and take fixed point
Unchannelled valley bottom abitat weighted average score for the PES category of C. photographs of key features.
wetland complex). Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
16 5 2 Mokolo River Quantity Extent and frequency of flooding in | Floods are necessary to inundate | Using available remote imagery, estimate the extent
- Floodplain relation to rainfall in the the floodplain thereby providing and frequency of flooding in relation to rainfall for the
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Integrated
Units of RU Wetland/Site Co!np_o_nezt Indicator RQO Numerical Criteria
Analysis prioritise:
catchment. the wetting regime required for floodplain.
Floodplain, Depressions, supporting the floodplain
backwaters and Seepage vegetation, particularly the Repeat the above every 3 to 5 years and assess and
wetlands facultative hydrophytic grasses, report on this with a view to assess if there are any
sedges and forbs that are measurable changes in the relationship between
dependent on flooding for their life | flooding extent and rainfall events.
cycles. Flooding together with
water in the alluvial aquifer also
supports the riparian trees along
edges of the floodplain.
River indicators for RU 16_5_2 River RQO’s for RU 16_5_2 and . N
and groundwater indicators as per | groundwater RQO’s as per the River pumgnc_al limits for RU 16—5—.2 and ground_water
) h . . ) . numerical limits as per the floodplain alluvial aquifer for
the floodplain alluvial aquifer for floodplain alluvial aquifer for RU RU 16 4 also appl
RU 16_4 also apply. 16_4 also apply. - pply.
River indicators fo_r R.U 16,52 River RQO’s for gU 16_5_2 and River numerical limits for RU 16_5_2 and groundwater
Quality and groundyvater |r}d|cators as per groundvyater RQ S as per the numerical limits as per the floodplain alluvial aquifer for
the floodplain alluvial aquifer for floodplain alluvial aquifer for RU RU 16 4 apol
RU 16_4 apply. 16_4 apply. % apply.
Undertake a desktop PES assessment and determine
the area based weighted average score for the wetland
@ semiquantiatve area based | A1 based weighted Average | CRC e ake e poin
Habitat ) PES category of B/C although the
weighted average score for the likelv BAS Catedory is C photographs of key features.
wetland). Y gory ' Repeat every 3 to 5 years and assess and report on
this with a view to assess if there have been any
changes in the state of the system.
Overal biodiversity and fom vatable avifaunal rporting rae data,
Reporting rates (RR) for populations of floodplain '
aDlL::tg{‘gvztle;r;?ecsiependent Red ?neup;r:)deep;ali?netgir?:éa bird species Using a rapid field-based assessment monitor the
Biota P ’ ’ structure and species diversity of the riparian zone at
Maintenance of a structurally and The overall structural and species selected sites along the floodplain. Take fixed point
) ) U . . Ce photographs of key features.
species diverse riparian zone. diversity of the riparian zone must
be maintained. Report on the above every 3 to 5 years.
Groundwater indicators as per the | Groundwater RQQO’s as per the Groundwater numerical limits as per the floodblain
Protection zone | floodplain alluvial aquifer for RU floodplain alluvial aquifer for RU ) . p P
alluvial aquifer for RU 16_4 apply.
16_4 apply. 16_4 apply.
- Permanent saturation is required
%) to maintain the peat. The flows
= Matlabas — Wetland should also be such that they do . . :
O (Peatland) Quantity Permanent saturation not pose a threat to the During the habitat assessmeqt dejcermme whether the
5 o ’ unchannelled system is saturated and peat is still present.
,:'_: <Ez 172 2 | Channelled and structure/geomorphology of the
os Unchqnnelled valley bottom wetland system.
% :Ir;(:lal-:gsslope seepage Desktop PES Category (based on | Wetland vegetation and Undertake a desktop PES assessment and determine
< Habitat a semi-quantitative score for the geomorphology must be the area based weighted average score for the wetland.

wetland).

maintained to protect the

Verify by undertaking a rapid field-based PES
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Integrated
Units of RU Wetland/Site c‘:irgfi:izzzt Indicator RQO Numerical Criteria
Analysis P
unchannelled character of the assessment of the wetland.
system and overall biodiversity Repeat every 3 to 5 years and assess and report on
must be maintained including this with a view to assess if there have been any
viable populations of peat forming | changes in the state of the system.
plant species.
Area based weighted Average
PES category of A although the
likely BAS Category is A/B.
Floods are necessary to inundate Usi ilabl te i timate the extent
the floodplain thereby providing sing avatiable remote Imagery, estimate the exten
the wetting regime required for and frequency of flooding in relation to rainfall for the
Extent and frequency of flooding in | supporting the floodplain floodplain.
Quantit relation to rainfall in the vegetation, particularly the
y catchment facgultative h,;/ drophytic):/grasses Repeat the above every 3 to 5 years and assess and
' sedges and forbs that are ’ report on this with a view to assess if there are any
[e) de gndent on flooding for their life measurable changes in the relationship between
a P ¢ flooding and rainfall events.
o cycles
L .
= Quality River indicators apply. River RQO’s apply. River numerical limits apply.
- Undertake a desktop PES assessment and determine
» ) the area based weighted average score for the
< 17_b_1 'Efo";zrpla'l\i"na“abas River floodplain. Verify by undertaking a rapid field-based
< Desktop PES Category (based on . PES assessment of the system and take fixed point
] Area based weighted Average
= . a semi-quantitative area based 9 9 photographs of key features.
< Habitat ) PES category of A/B although the
= weighted average score for the likely BAS Category is B Repeat every 3 to 5 years and assess and report on
A wetland). ' this with a view to assess if there have been any
= changes in the state of the system.
Using a rapid field-based assessment monitor the
. The overall structural and species | structure and species diversity of the riparian zone at
Biota g/lae:git:g?i?\f;:; ?i s;rr?;:rt]uzr(ajlrl])é and diversity of the riparian zone must | selected sites along the floodplain. Take fixed point
P P ' be maintained. photographs of key features. Report on this every 3 to
5 years.
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Table 23: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of

Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993

Analysis 1: UPPER CROCODILE / HENNOPS /| HARTEBEESPOORT

mgll).
Bi-annual monitoring of major
constituents (macro elements).

IUA Ground_water RU Sl Resource Quality Objective Indicator/ Measure Numerical Limit
unit component

Groundwater flow patterns based on | Groundwater level depths (piezometric |[Dolomite aquifer systems: Saturation
piezometric elevations in aquifer levels to show flow regime wrt surface |evels should not be lowered >6 m below
units should not be reversed from its | water sources). an average water level depth of ~22 m
natural flow directions toward the (1_1-1_2),~20m (1_3), ~15m (1_9),
local drainages (Hennops, Rietvlei Time series water level monitoring and ~34 m (1_8) in the dolomite aquifer

‘g and Bloubankspruit systems). (Monthly) vs abstractions and rainfall  |area.

° input

> \Water level recession rate must be less

] Abstraction of groundwater within than 0.75 m/a.

@ Quantit prescribed zones from the river

I y course/wetland/eye) IAbstraction zoning: should be regulated

@ within a 1000 m radius from flowing eye’s.

& 1.1, Sustainable abstractions at Calculation of Stress Indexes (Aquifer  |Annual abstraction should not be larger

£ RU - G1 1.2, Grootfontein-Rietvlei and Pretoria Unit Use divided by Aquifer Unit than 65% of average annual recharge (i.e.

9 1.3, Eyes. Rechar xpressed as a percentage. (Sl of 65%);

T _ yes echarge) expresse p g );

3 1.8 Groundwater balance (aquifer

'-g and recharge and abstraction) needs to

g 1.9. be assessed for wet and dry cycles

5 (to secure groundwater yields during

= dry periods).

2 Aquifer water quality maintained to Nutrients - Nitrate (NO3-N, mg/l). Nitrate: Less than 1.0 mgl/l.

3‘ support ideal/good quality domestic Bi-annual monitoring of major Annual long-term trend should not

= water supply. constituents (macro elements). approach the 50" percentile (i.e. 0.9 NO%-

< N mg/l).

2 Quality Salts - Electrical Conductivity (TDS), Electrical Conductivity <30 mS/m;

)Annual long-term trend should not
approach the 95™ percentile (i.e. 60
mS/m).
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IUA Ground_water RU <ALl Resource Quality Objective Indicator/ Measure Numerical Limit
unit component
Background water quality status in EC, Sulphates and nitrates (origin Tweelopiespruit (RU 1_8):
dolomite aquifer system downstream AMD) in head water area (Tweelopies [Limit long-term water quality indicators:
from Tweelopies Spruit and Bloubank | Spruit) EC level = 220 mS/m;
Spruit must be maintained. (Currently | Monthly water quality monitoring at SO4 concentration = 200 mg/l; and
impacted EC=220 mS/m, source (TCTA WTW discharges). NOs-N concentration = 3.3 mgl/l.
S04=965 mg/l, and NO3-N=3.3 mgl/l,
median values).
Maintain good water quality status at EC, pH, SO4 and NOs—N to be used Limit long-term—Annual long-term:
Grootfontein-Rietvlei and Pretoria was quality indicators. EC: 25 mS/m-27 mS/m (95" percentile);
Dolomite Eye’s. SO4: <4.5 mg/l-6.4 mg/l SO4 (95t
percentile);
NO3-N: 0.9 mg/l-1.0 mg/l (95" percentile).
Specifically dolomite aquifer systems Limit radius of influence (r) due to \Water level drawdown limited to dolomite
(Hennops and Bloubankspruit, abstractions sub-compartment unit.
Protection Rietvlei wet lands, Grootfontein- Distance from river (L) Activity should be >500 m.
Zone Rietvlei and Pretoria Eyes): Distance from wetland (L) IActivity should be >1000 m.
Specific water resource protection - - —
requirements should become audit Distance from Dolomite Eye (L) Activity should be >1000 m.
conditions in WUL. Ground stability (draw down limit, L, to  [Limited to 6 m in sub-compartment unit,
protect buildings/roads /infrastructures) |unless specifically authorised.

Table 14: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of

Analysis 2: MAGALIES

IUA Ground_water RU - Resource Quality Objective Indicator/ Measure Numerical Limit
unit component
Maloney’s Eye — Continuous flow | Groundwater Levels (boreholes) in the Dolomite aquifer saturation levels should
at eye discharge (head waters of eye’s catchment, i.e. depth to not be lowered more than 6 m below an
the Magalies River System). groundwater level from ground elevation; average water level depth of ~65 m in
the Maloney’s Eye catchment area;
w Flow volumes at Maloney’s Eye
E (compared with rainfall input, water level Flow volume at Maloney’s Eye must not
) trends and abstractions in catchment of be lower than ~4 Mm?¥a (i.e. the pre
'E RU - G2 22_13; Quantity the eye (i.e. Steenkoppies Compartment); | 1974 long-term yield since 1908 — 1973).
9 Abstraction of groundwater within Abstraction zoning: to be regulated with
< prescribed protection zones at the the flow at the eye in a radius of 1000 m
= Maloney’s Eye (pool and downstream from the eye pool area.
course as per monitor programme).
Groundwater balance (aquifer Calculation of Stress Indexes (Aquifer Limitation of Sl value (</=65%); and
recharge and irrigation Unit Use/ Aquifer Unit Recharge) as Flow stage heights at discharge area
abstraction) percentages. Only 65% of recharge value | (eye): <-0.50 m/a) between annual
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IUA Ground_water RU =ili- Resource Quality Objective Indicator/ Measure Numerical Limit
unit component
should be abstracted. recharge events.
Nitrate values in the recharge | Nutrients - Nitrate (NO3-N, mg/l). Nitrate: Less than 0.5 mg/I.
area must be maintained to | Bi-annual Monitoring. Annual long-term trend should not
support domestic water users. approach the 95" Percentile (0.5 mg/l)
Remain Ideal Water Quality status | Sulphates (origin AMD) in head water SO4: Less than 5 mg/l.
at Maloney’s Eye and lower area in the Randfontein Spruit and Annual long-term trend should not
Magalies River. Bloubank Spruit with possible link across approach the 95" percentile (7.5 mg/l)
Quality A21D and A21F boundary (fractured
Tarlton dyke)
Salinity levels should not Salinity - Electrical Conductivity (TDS), Electrical Conductivity <26 mS/m;
increase. mgl/l). Annual long-term trend should not
Concentrations must be Bi-annual monitoring of major constituents | approach the 95" percentile (30 mS/m).
maintained at levels to secure an (macro elements).
Ideal/Good water quality status.
Stream Depletion Factor Limit to </=5% of wetland/surface water
resource
Demarcated protection zones to | Distance from river (L). Activity regulated if <500 m from
Protection | D€ introduced, ie. distances downstream drainage
Zone between activity and eye/pool. Distance from Dolomite Eye (L). Activity regulated if <1000 m from

Specifically for dolomite aquifer
systems (Maloney’s Eye and
Magalies River downstream).

downstream drainage.

Distance from wetland (L).

Activity regulated if <1000 m from
downstream drainage.

Ground stability (DCU drawdown limit, L)
(Buildings/roads/infrastructures).

Limited to 6 m sub-compartment unit,

unless specifically authorised.

Table 25: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of
Analysis 3: CROCODILE /| ROODEKOPJES

Water balance (interception of
Swater).

Positive/Negative water balance
estimations, Volume (Q);
Flow depletion at downstream gauging

Swater losses at gauging stations must
equal authorised abstractions from river.

IUA Ground_water RU Sl Resource Quality Objective Indicator/ Measure Numerical Limit
unit component
° —~ Time series water level monitoring Water Level - Depth to groundwater level | Reverse groundwater gradient in a
= g (L) across local intergranular and on alluvial aquifer system. 500 m zone along main stem not
9 “g fractured aquifer to establish aquifer- | Groundwater level trends; and allowed.
°oT 31 river water interaction; Gwater level gradient in drainage valley.
‘i E RU-G3 nd Water level observations (local Water level recession rate must be less
& € | Alluvial River |2 Quantity piezometric status). than 1.0 m/a.
a3 . 3.2
o] Section =
2<
o
28
2

weirs.
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IUA Ground_water RU Sl Resource Quality Objective Indicator/ Measure Numerical Limit
unit component
Groundwater balance status in Calculation of Stress Indexes (Aquifer Limitation of Sl value (</=65%).
intergranular and fractured aquifer Unit Use/ Aquifer Unit Recharge) as
system percentages.
Nitrate values in the recharge area Nutrients - Nitrate (NO3-N, mg/l). Nitrate: less than 6.0 mg/l;
must be maintained to support Bi-annual Monitoring. Annual long-term trend should not
domestic water users. approach the 95™ percentile.
. Manage irrigation return flows from Salts - Electrical Conductivity Electrical Conductivity <75 mS/m;

Quality ; . Lo " .
alluvial aquifer system. Monthly monitoring (95" percentile)
Salinity levels should not increase. To monitor quality of return flows from
Concentrations must be maintained alluvial area.
at levels to secure an Ideal - Good
water quality status. SAR for alluvial aquifer water
Protect Intergranular (alluvial) and Stream Depletion Factor (manage Limit impact to <56% of abstraction yield
fractured aquifer system along distance between surface water source supported by surface water sources.

. central Crocodile and Rose Spruit and well fields).
Protection .
Zone segments in terms of Sw-Gw

Interaction

Land use activities that may impact
on the intergranular aquifer.

Specify all land use activities on
floodplain area and intergranular aquifer
system.

Limit activities according to 50 day
(microbial) and 365 (dilution) day water
quality protection zoning (L).
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Table 26: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of
Analysis 6a: KLEIN MARICO / KROMELLEMBOOG

IUA Grou::i\:vater RU con?::;ent Resource Quality Objective Indicator/ Measure Numerical Limit
Groundwater flow patterns based on |Water Levels - Depth to groundwater level | Dolomite aquifer systems: Saturation
piezometric elevations in aquifer from ground elevation. levels should not be lowered
units should not be reversed from its >6 metres below an average water
natural flow directions toward the Time series water level monitoring level depth of ~21 m in the dolomite
local drainages (Upper Klein Marico | (Monthly) vs abstractions and rainfall input | aquifer area.

River, Rhenosterfontein Spruit, and
. Lower Malmani Loop). Water level recession rate must be
Quantity less than 0.75 m/a.
Groundwater balance (aquifer Calculation of Stress Index (Aquifer Unit Annual abstraction should not be larger
recharge and irrigation abstraction)  |Use/ Aquifer Unit Recharge) as than 65% of average annual recharge
needs to be assessed for wet and percentages. (i.e. Sl of 65%);
dry cycles (to secure groundwater
yields during dry periods).
m Nitrate values must be maintained to |Nutrients - Nitrate (NO®-N, mg/l). Nitrate: ~0.3 mgl/l
o support domestic water users (Ideal |Bi-annual Monitoring. Long-term trend should not approach
1] —Good water quality). 95" percentile (1.2 mg/l)
S Flouride — impact on users — Fluoride (F, mg/l) Fluoride: ~0.2 mgl/l.
= RU - G6 6.1, elevated fluoride levels Annual long-term trend should not
= - Quality approach the 50" percentile
£ (0.2 mg/l).
£ Salinity levels should not increase Sglts - Electricgl C.‘,onductivi.ty (TDS)‘, mg/l). | Electrical Conductivity: < 50 mS/m
5 Concentrations must be maintaine.d Bi-annual monitoring of major constituents | Annual long-term trend should not
© (macro elements). approach the 95™ percentile (60
at levels to secure an |deal-Good Na-Cl concentrations from mining activities | mS/m)
water quality status. X 9
in local eye catchments
Specifically dolomite aquifer systems [Map catchment (hectares) of the Eye and  [Restriction of abstraction based on
('Irrigation area); include a bulk water supply abstraction application of the Stress Index approach.
limitation.
Specific water resource protection Waterlevel drawdown limit in dolomite Maximum 6 m (unless specifically
Protecti requirements should become audit | compartment unit. authorised)
rotection itions i : imitati irriaati i
Zone conditions in WUL; Limitation of irrigation area on property size | |, w100 ¢ qeed area (ha's)

(ha’s).

Distance from local river system

Activity should be >500 m.

Distance from Dolomite Eye (L)

Activity should be >1000 m, unless
specifically authorised.

Ground stability (DCU drawdown limit, L)

(buildings/roads/infrastructures).

Limited to 6 m sub-compartment unit.
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Table 27: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of
Analysis 7: KAALOOG-SE-LOOP

IUA Ground_water RU Silos Resource Quality Objective Indicator/ Measure Numerical Limit
unit component
Continuous Flow measurement at Demarcation of eye catchment area Dolomite aquifer systems: Saturation levels
selected dolomite eyes, i.e. Bokkraal (southern boundary not clear); should not be lowered >6 metres below an
Nr. 1 via the Vanstratensvlei River average water level depth of ~21 min the eye
(only flow data from 1907 to 1943!). Water Levels - Depth to groundwater | catchment area.
level from ground elevation;
(Other important eye discharging into Water level recession rate must be less than
m the upper Groot Marico River is Time series water level monitoring 0.75 m/a.
g Rietspruit (via the Vanstratensvlei (Monthly) vs abstractions and rainfall
o River)); input; and Abstraction zoning: should be regulated with
p Quantity flow of the eye in a radius of 1000 m from the
= (Note: there are several other dolomite |Abstraction of groundwater within Bokkraal and Rietspruit Eye pool areas.
S eyes in the area, but no information prescribed zones from the river
o are available, except Rhenosterfontein, |course/wetland/eye-spring)
2 which falls in the A31D QC).
,‘_3 Groundwater balance (aquifer Calculation of Stress Indexes (Aquifer | Annual abstraction should not be larger than
2 recharge and irrigation abstraction) Unit Use/ Aquifer Unit Recharge) as 65% of average annual recharge (i.e. Sl of
> needs to be assessed for wet and dry | percentages. 65%);
° cycles (to secure groundwater yields
x RU — G6 during dry periods).
g 71, Nitrate values in the recharge area Nutrients - Nitrate (NO3-N, mg/l). Nitrate: < 0.5 mg/l;
S must be maintained to support Bi-annual monitoring. Annual long-term trend should not approach
3 domestic water users. the 75™ percentile (0.5 mg/l)
o Flouride — impact on users — elevated |Fluoride (F, mg/l) Fluoride: ~0.1 mgl/l
S Qualit fluoride levels Bi-annual monitoring. Annual long-term trend should not approach
E y the 95 percentile (1.0 mg/l).
X Salinity levels should not increase. Salts - Electrical Conductivity (TDS), Electrical Conductivity: < 50 mS/m
o Concentrations must be maintained at | mg/l). Annual long-term trend should not approach
= levels to secure an Ideal/Good water Bi-annual monitoring of major the 95" percentile (55 mS/m)
'->'_‘ quality status. constituents (macro elements).
w
8 Demarcated protection zones to be Map catchment (hectares) of the Eye Restriction of abstraction based on application of
X introduced, i.e. distances between and include a bulk water supply the Stress Index approach.
< activity and eye/pool. abstraction limitation.
= Protection Specifically for dolomite aquifer Limitation of irrigation area on property | Limit to 9% of deed area (ha’s)
Zone systems (Marico Eye’s and Klein size (ha's).

Marico River downstream).

Distance from local river system

Activity regulated if <500 m from downstream
drainage

Distance from Dolomite Eye (L)

Activity regulated if <1000 m from downstream
drainage.
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IUA

Groundwater
unit

RU

Sub-
component

Resource Quality Objective

Indicator/ Measure

Numerical Limit

Distance from wetland (L).

Activity regulated if <1000 m from downstream
drainage.

Waterlevel drawdown limit in dolomite
compartment unit.

Limited to 6 m sub-compartment unit.

Table 28: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of
Analysis 8: MALMANIESLOOP

IUA Ground-' RU Sl Resource Quality Objectives Indicator/ Measure Numerical Limit
water unit component
Groundwater flow patterns based on Water Levels - Depth to groundwater Dolomite aquifer systems: Saturation levels
piezometric elevations in aquifer units level from ground elevation. should not be lowered >6 metres below an
should not be reversed from its natural average water level depth of ~21 min the
flow directions toward the local Time series water level monitoring dolomite aquifer area.
drainages (Malmani Eye Se Loop). (Monthly) vs abstractions and rainfall
input Water level recession rate must be less
Discharge areas (i.e. Malmani Eye, than 0.75 m/a.
Malmani-Noupoort, Doornplaat Eye, Abstraction of groundwater within
Rietpoort Eye and Doornfontein Eye) prescribed zones from the river Abstraction zoning: should be regulated
should be protected against total course/wetland/eye-spring); (1000 m for eye pools).
depletion of water table).
a Quantity Groundwater balance (aquifer recharge Annual abstraction should not be larger than
o and irrigation abstraction) needs to be Abstraction - Volume (Q).Time series 65% of average annual recharge (i.e. Sl of
S assessed for wet and dry cycles (to f S . inf ) f 65%);
° secure groundwater yields during dry 0 apstractlon-raln all-water level o
n RU -G8 : aquifer system.
8_1 periods). .
-g - Annual groundwater balance (aquifer
g Proper irrigation schedules need to be recharge andf irrigation abstractllon)
8 developed and applied at all times needs to be for wet and dry cycles.
= .
- (100% compliance).
® Water balance Status Calculation of Stress Indexes (Aquifer
Unit Use/ Aquifer Unit Recharge) as
percentages.
Nitrate values in the recharge area must | Nutrients - Nitrate (NO3-N, mg/l). Nitrate: Less than 1.0 mg/l;
be maintained to support domestic water | Bi-annual Monitoring. Annual long-term trend should not
users (95 percentile = 18 mg/l). approach the 75" percentile (i.e. 3.5 mg/l)
Salinity levels should not increase. Salts - Electrical Conductivity Electrical Conductivity: <50 mS/m;
Quality Concentrations must be maintained at Monthly monitoring at discharge Annual long-term trend should not

levels to secure a healthy water quality
status.

approach the 95™ percentile (i.e. 85 mS/m)

Flouride — impact on users — elevated
fluoride levels

Fluoride (F, mg/l)
Bi-annual monitoring.

Fluoride ~0.1 mg/l;
Annual long-term trend should not
approach the 95" percentile (1.0 mg/l).
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IUA Ground-_ RU S Resource Quality Objectives Indicator/ Measure Numerical Limit
water unit component
Specifically dolomite aquifer systems Waterlevel drawdown limit in dolomite Maximum 6 m (unless specifically
(i.e. Malmani Eye, Malmani-Noupoort, compartment unit. authorised)
Doornplaat Eye, Rietpoort Eye and Stream Depletion Factor Limit to </=5% of wetland/surface water
Protection Doornfontein Eye); resource
Zone Limitation of irrigation area on Limit to 9% of deed area (ha'’s)

Specific water resource protection
requirements should become audit
conditions in WUL;

property size (ha’s).

Distance from Dolomite Eye and
wetland zone (L)

Should be >1000 m, unless specifically
authorised for bulk water supplies.

Table 29: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of
Analysis 9: MOLOPO

Ground-
IUA water RU - Resource Quality Objective Indicator/ Measure Numerical Limit
unit component
Groundwater flow patterns based on Water Levels - Depth to groundwater Dolomite aquifer svstems: Saturation levels
piezometric elevations in aquifer units | level from ground elevation. q Y '
should not be reversed from its should not be lowered >6 metres below an
L ) . o average water level depth of ~19 min the
natural flow directions toward the Time series water level monitoring .
. . . dolomite water area.
local drainages (Monthly) vs abstractions and rainfall
input .
Discharge areas (i.e. Malapo Eye) Abstraction of groundwater within Water level recession rate must be less
. . . than 0.75 m/a.
should be protected against total prescribed zones from the river
stéeit'sog ?g‘?’;;tefgﬁg:ﬁ g';é ﬁéhe course/wetiand/eye-spring) Abstraction zoning: should be regulated
X (1000 m for karst aquifer systems.
o Bodibe Eye.
.9 Quantity Groundwater balance (aquifer Abstraction - Volume (Q).Time series of | Annual abstraction should not be larger than
44 RU - G9 9 1 and recharge and irrigation abstraction) abstraction-rainfall-water level of aquifer | 65% of average annual recharge (i.e. S| of
:9- 9 9 2 needs to be assessed for wet and dry | system. 65%);
& ) cycles (to secure groundwater yields
E° during dry periods). Annual groundwater balance (aquifer
Proper irrigation schedules need to recharge and irrigation abstraction)
be developed and applied at all times needs to be for wet and dry cycles.
(100% compliance).
Water balance Status Calculation of Stress Indexes (Aquifer
Unit Use/ Aquifer Unit Recharge) as
percentages.
Nitrate values in the recharge area Nutrients - Nitrate (NO3-N, mg/I). Nitrate: Less than 1.0 mgl/;
Quality must be maintained to support Bi-annual Monitoring Annual long-term trend should not

domestic water users.
(Agricultural sources for nitrate)

Monthly monitoring at DWS gauging
stations.

approach the 95 percentile (3.0 mg/l).
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Ground- Sub-
IUA water RU Resource Quality Objective Indicator/ Measure Numerical Limit
unit component

Salinity levels should not increase. Salts - Electrical Conductivity. Electrical Conductivity: < 50 mS/m;
Concentrations must be maintained Monthly monitoring at DWS gauging Annual long-term trend should not
at levels to secure a healthy water stations. approach the 95" percentile (80 mS/m).
quality status.
Industrial/agricultural pollutants for Sulphates SO4 concentrations) SOs: Less than 5.0 mg/l;
Molopo, Grootfontein, Itsoseng Monthly water quality monitoring at Annual long-term trend should not
(Bodibe) Eyes. source areas (eye’s and well fields) approach the 95™ percentile (30 mg/l).
Protection of Intergranular and Distance from drainage valley: based <1000 m Protection zoning (DLMT
Fractured Aquifers: Protect lower on 50 Day travel time (microbial) and aquifers)

P . sections of Madibe, Polfontein Spruit 365 day dilution period (inorganic <500 m Protection zoning (hard rock

rotection . - . .
Zone and Molopo River against constituents) aquifers).

industrial/agricultural/microbial
pollution.

Distance from discharge area of
dolomite eyes: based on 50 Day travel
time (microbial) and 365 day dilution
period (inorganic constituents)

<1000 m Protection zoning (hard rock
aquifers)

Table 30: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of
Analysis 10: DINOKANA EYE / NGOTWANE DAM

must be maintained to support
domestic water users.

Bi-annual Monitoring.

IUA Ground-. RU e Resource Quality Objectives Indicator/ Measure Numerical Limit
water unit component
Discharge areas (i.e. Eyes/springs) Water levels: Time series water level Dolomite aquifer systems: Saturation levels
should be protected against total monitoring (Monthly) vs abstractions and| should not be lowered >6 metres below an
depletion of water table) rainfall input. average water level depth of ~24 min the
dolomite aquifer area.
Water level recession rate must be less than
S 0.75 m/a.
]
©
g uantit Abstraction zoning: should be regulated
% RU - G10 10 1 a y (1000 m radius from eye pool)
£ B Annual abstraction should not be larger than
a 65% of average annual recharge (i.e. Sl of
E Water balance Status (Water use Flow gauging at Eye discharge. 65%).
=) regulation in recharge area)
Calculation of Stress Indexes (Aquifer
Unit Use/ Aquifer Unit Recharge) as
percentages.
Quality Nitrate values in the recharge area Nutrients - Nitrate (NO3-N, mg/l). Nitrate: ~1.0 mg/l;

Annual long-term trend should not approach
the 95" percentile (1.1 mg/l).
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IUA Ground-_ RU =il Resource Quality Objectives Indicator/ Measure Numerical Limit
water unit component
Flouride — impact on users — elevated |Fluoride (F, mg/l) Fluoride ~0.15 mg/l;
fluoride levels Bi-annual monitoring. Annual long-term trend should not
approach the 95 percentile (0.5 mg/l).
Salts: Salinity - Electrical Conductivity Electrical Conductivity: < 45 mS/m;
Concentrations must be maintained at | Monthly monitoring at discharge area. | Annual long-term trend should not approach
levels to secure a healthy water the 95 percentile (55 mS/m).
quality status.
Specifically dolomite aquifer systems ; | Map catchment (hectares) of the eye Restriction of abstraction based on
Specific water resource protection and include a bulk water supply application of the Stress Index approach.
requirements should become audit abstraction limitation.
Protection conditions in WUL. Waterlevel drawdown limit in dolomite | Maximum 6 m (unless specifically
Zone compartment unit. authorised).
Additional wellfields in the catchment | Limitation of irrigation area on property | Limit to 9% of deed area (ha’s).
area of the DMLT Eyes. size (ha's).
. . Should be >1000 m, unless specifically
Distance from Dolomite Eye (L). authorised for bulk water supplies.

Table 31: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of
Analysis 13: LOWER CROCODILE

IUA Ground-_ RU o Resource Quality Objective Indicator/ Measure Numerical Limit
water unit component
Limit capturing of surface water when Groundwater level gradient across Reverse groundwater gradient (river
abstracting water via boreholes in the intergranular aquifer system; and towards borehole/well field in a 500 m
flood plain alluvial aquifer systems (there zone along main stem not allowed.
should be a distance limit). Groundwater level trends on
intergranular aquifer systems. Water level recession rate must be less
than 1.0 m/a.
E Stream/river flow gauging: Surface water losses must be equal to
[ . Positive/Negative water balance authorised abstractions from river (incl.
o Quantity estimations: Volume (Q); evapotranspiration losses).
B | RU-G13 | 131 ) )
9 Alluvial | and Flow depletion at downstream gauging
o River 13_3 WEIrS.
5 Section Groundwater balance status in Calculation of Stress Indexes (Aquifer | Annual abstraction should not be larger than
2 intergranular and fractured aquifer Unit Use/ Aquifer Unit Recharge) as 65% of average annual recharge (i.e. Sl of
S system percentages. 65%).
§
Nitrate values in the recharge area must Nutrients - Nitrate (NO3-N, mg/l). Nitrate: < 1.0 mgl/l
be maintained to support domestic water | Bi-annual Monitoring. (95" percentile)
Quality users.
Dissolved salts in groundwater resource: | Salinity - Electrical Conductivity Electrical Conductivity: < 85 mS/m
Manage irrigation return flow quality from | Weekly/Monthly monitoring. (95" percentile)
intergranular (alluvial) aquifer system.
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Wz | SeUeE RU Sl Resource Quality Objective Indicator/ Measure Numerical Limit
water unit component
Quality of intergranular (alluvial) SAR: Within appropriate limit for irrigation

Concentrations must be maintained at aquifer system. water.
levels to secure an Ideal - Good water
quality status. SAR for alluvial aquifer water
Minimum distance from surface water Stream Depletion Factor. Limit borehole/well field abstraction yield
resource where groundwater may be to less than 5% of flow in surface water
abstracted (based on the hydraulic resources (at specific abstraction point).
characteristics of the intergranular
(alluvial) aquifer system.

Protection Land use activities that may impact on Water quality measure (microbial Water quality limit (1):

Zone the alluvial aquifer. migration towards surface water A 50 day (microbial) zoning, distance

Specify protection zoning (i.e. distance
from surface water resources) on
intergranular (alluvial) aquifer system in
terms of microbial and
industrial/agricultural pollution migration.

source);

Water quantity measure (impact on
surface water whilst abstracting from
intergranular (alluvial) aquifer system.

between activity and surface water
source.

Water quantity limit (2):
A 365 (dilution) day water quality
protection zoning (L).

Table 22: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of
Analysis 16: LOWER MOKOLO

IUA V\?artt::z?;it RU co:::r-\ent Resource Quality Objective Indicator/ Measure Numerical Limit
Time series aquifer water level in a
surrounding Reference Area which
Limit depletion (lowering) of aquifer reprgsent a background 'zone.a'round @ | Water level recession rate must be less than
) particular development, i.e. mining area, ; o L
] saturations levels (water levels). ! . . 0.5 m/a in reference area of specific activity.
° Q . industrial area and agricultural
2 uantity de
] velopment).
=
°g_ RU - 16 4 Groundwater balance status in aquifer Stress Index (Aquifer Unit Use/ Aquifer | Annual abstraction should not be larger than
) G16_4 - system (Inflow vs outflow) q Unit Recharge), outside Area of Activity | 65% of average annual recharge (i.e. Sl of
2 y : 65%) in Reference Area.
§ &%ﬁg%at ':;'g':g;j g:g;g%vga;g[ewnltti;r(ehgiggdir:o pH-value of groundwater in specified pH value between 6.1 and 8.2 in Reference
§ elevated areas of coal mining and UCG’s) Reference Area. Area.
background Nitrate (NOs-N) concentration in Nitrate: <35 mg/l in Reference Area
values for Nutrition’s in groundwater impacting on roundwatesr in soecified Reference Annual long-term trend should not approach
critical hydro- | consumer’s health. E\rea (T3) P the 50" percentile + 10% (~40 mS/m) —
chemical Based on local studies.
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U || e RU <ALl Resource Quality Objective Indicator/ Measure Numerical Limit
water unit component
elements may Dissolved salts in groundwater Salinity: Electrical Conductivity (EC) of Electrical Conductivity <200 mS/m in
be a natural resources - ’ . . Reference Area.
o . groundwater in specified Reference
phenomenon Monitoring Medupi/ Grootegeluk and Area (T3) Annual long-term trend should not approach
and should be | other impact related monitoring ’ the 50" percentile + 10% (~220 mS/m) —
acknowledged, | networks. Based on local studies.
i.e. EC, NOs-N, Chloride (CI) concentration in Chloride: <300 mg/l in Reference Area.
Cl, SOs and F). | Macro chemical element of concern roundwater in secified Reference Annual long-term trend should not approach
dissolved in groundwater. %rea (T3) P the 50" percentile + 10% (~330mS/m) —
) Based on local studies.
Sulphates (SO4) concentration in S04 <200mg/l in Reference Area.
Acid Mine Water (or ARD) and groundwater in specified Reference Annual long-term trend should not approach
decanting into surface water resources. | Area. (T3) the 501 percentile + 10% (~220 mg/l) —
Based on local studies.
Fluoride (F) concentration in Fluoride: <2.5 mg/l in Reference Area.
Fluoride concentrations in groundwater roundwater in soecified Reference Annual long-term trend should not approach
supplied to domestic users. g\rea (T3) P the 50™ percentile + 10% (~2.7 mg/l) — Based
' on local studies.
T1-Area of activity: Water level depletion
required for activity.
T2-Buffer Area: Water level recession rate
Aquifer saturation levels Water level set for a three (3) tier zoning| must be less than 1.0 m/a.
q area. T3-Background or Reference Area: Water
level recession rate must be less than
0.5 m/a.
As per water quality specifications. Water quality parameters set for a three | T1-Area of activity, concentration levels due
(3) tier zoning area. to impact (95" Percentile of water quality in
QC):
pH: 5.0 t0 9.5;
Protection NO3-N: 60 mg/l;
Zone Salinity EC: 600 mS/m;

Chloride: 1500 mgl/l;

Sulphates: 800 mg/l; and

Fluoride: 6.4 mgl/l.
T2-Buffer Area: Allow up to 75™ Percentile
supported by a buffer area background
study — actual values in observed in QC
A42J:

pH: 6.7 t0 8.1;

NOs—N: 35 mgl/l;

Salinity EC: 340 mgl/l;

Chloride: 650 mg/l;

Sulphates: 250 mg/l; and

Fluoride: 2.5 mg/l.
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| e RU il Resource Quality Objective Indicator/ Measure Numerical Limit
water unit component
T3-Background or Reference Area: Allow up
to 50t Percentile + 10% in key constituents
as indicated above (Quality).
. . Water Iev_els n aqwfe_r: Groundwater Reverse groundwater gradient in a 500 m
Limit capturing of surface water when level gradient across intergranular zone alond main stem not allowed
abstracting water via boreholes in the aquifer system; and o '
flood plain alluvial aquifer systems
(there should be a distance limit). Groundwater level trends on )
intergranular aquifer systems. Water level trends not <-1.0 m/a
Positive/Negative water balance
. timations: Volume (Q);
Quantity . es ’ Surface water losses must be equal to
Interaction status between Swater and . . authorised abstractions from river (incl.
Gwater resources. Flow depletion at downstream gauging evapotranspiration losses)
weirs. P P '
Groundwater balance status in Calculation of Stress Index (Aquifer Unit | Annual abstraction should not be larger than
. . Use/ Aquifer Unit Recharge) as 65% of average annual recharge (i.e. Sl of
intergranular and fractured aquifer o
percentages. 65%).
€ system
3 Monthly monitoring at DWS gauging
2 Qualit stations.
g Not y that Nutrients - Nitrate Nitrate: < 0.5 mg/l
RU-G16 | 1652 | (Note a Establish background “natural” nitrate | (95%" percentile
o levated
° clevale concentration in water resource.
= background
s values for e - —
.. critical  hydro- | . . Salinity - Electrical Conductivity Electrical Conductivity: < 55 mS/m
© : Dissolved salts in groundwater in .
- chemical . . o (95t percentile)
resources - Establish background “natural” salinity
elements may e
concentration in water resource.
be a natural
phenomenon - -
and should be Sruolﬁ:gf;ast((jm) concentration levels in
acknowledged, | Acid Mine Water (or AMD) of nearby 9 ' S04 <80 mall
i.e. EC, NOs-N, | potential acidic underground rock types . “ " " 9t
Establish background “natural” sulphate | (95" percentile)
Cl, SO4, and F). S
concentration in water resource.
Limit capturlng of sgrface water yvhen Stream Depletion Factor for Mokolo Limit borehole/well field abstraction yield to
. abstracting water via boreholes in the ! X o ;
Protection flood plain alluvial aquifer svstems alluvial aquifer system, (L). less than 5% of flow in surface water
Zone P d Y resources (at specific abstraction point).

(there should be a distance limit).

Land use activities that may impact on
the intergranular (alluvial) aquifer

Water quality measure (microbial
migration towards surface water

Water quality limit (1):
A 50 day (microbial) zoning, distance
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Sub-
component

IUA Ground-_ RU
water unit

Resource Quality Objective

Indicator/ Measure

Numerical Limit

system.

source);

Water quantity measure (impact on
surface water whilst abstracting from
intergranular (alluvial) aquifer system.

between activity and surface water source.

Water quantity limit (2):
A 365 (dilution) day water quality protection
zoning (L).

Table 33: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Resource Units in the Integrated Unit of

Analysis 17b: MATLABAS / LIMPOPO

Wz | DU RU il Resource Quality Objective Indicator/ Measure Numerical Limit
water unit component
Limit depletion (lowering) of aquifer Water levels in aquifer system;
saturations levels (water levels). G Water level recession rate must be less than
roundwater level trends. 05m/a
Groundwater balance status in aquifer
Quantity system; _
’ Annual abstraction should not be larger than
Calculation of Stress Index (Aquifer A Positive/Negative water balance. gg:ﬁ’ of average annual recharge (i.e. Sl of
Unit Use/ Aquifer Unit Recharge) as 0)-
percentages.

(7]

é Nutrition’s in groundwater impacting on | Nitrate (NO3-N) concentration in Nitrate: <3.0 mg/l;

3:' consumer’s health. groundwater in specified reference area.| Annual long-term trend should not approach

= RU - 17 b 2 Quality the 75 percentile (~3.3 mg/l).

‘sr' G17_b_2 - (Note that Dissolved salts in  groundwater | Salinity: Electrical Conductivity (EC) of | Electrical Conductivity <140 mS/m

NS elevated resources - groundwater. Annual long-term trend should not approach

< background the 75" percentile +10% (~155 mS/m).

§ values for Macro chemical element of concern | Chloride (Cl) concentration in Chloride: €145 mg/l in Reference Area.

- critical hydro- dissolved in groundwater. groundwater in specified reference area.| Annual long-term trend should not approach
chemical the 75 percentile +10% (~160 mgl/l).
elements may Generation of acid mine water from | Sulphates (SO4) concentration in SO4 <85 mg/l.
be a natural underlying potential acidic rocks; and | groundwater in specified reference area.| Annual long-term trend should not
phenomenon Prevent future decanting of approach the 75" percentile +10% (~94
and should be underground mine water into surface mgl/l).
acknowledged, | water resources.

i.e. EC,NOs-N, | Fluoride concentrations in groundwater | Fluoride (F) concentration in Fluoride: <1.3 mgl/l;
Cl, 8Os, and F). | supplied to domestic users. groundwater in specified reference Annual long-term  trend  should not
area. approach the 75M percentile +10%
(~1.4 mg/l).
Aquifer saturation levels Water level set for a three (3) tier zoning| T1-Area of activity: Water level depletion
area. required for activity.
T2-Buffer Area: Water level recession rate
must be less than 1.0 m/a.
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IUA

Ground-
water unit

RU

Sub-
component

Resource Quality Objective

Indicator/ Measure

Numerical Limit

T3-Background or Reference Area: Water
level recession rate must be less than
0.5 m/a.

Protection
zoning

As per water quality specifications.

Water quality parameters set for a three
(3) tier zoning area.

T1-Area of activity, maximum concentration
levels due to impact (based on dataset in
impacted area):

pH:;

pH: 5.0 t0 9.5;

NO3—N: 60 mg/l;

Salinity EC: 600 mS/m;

Chloride: 1500 mgl/l;

Sulphates: 800 mg/l; and

Fluoride: 6.4 mgl/l.

T2-Buffer Area: Allow up to 75" Percentile of
actual background values in QC A41E:
pH:7.2-7.38;

NOs—N: 8.0 mg/l;

Salinity EC: 200 mgl/l;

Chloride: 300 mg/l;

Sulphates: 170 mg/l; and

Fluoride: 1.8 mg/l.

T3-Background or Reference Area: Allow up
to 501 Percentile + 10% in key constituents
as indicated above (see Quality above).
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