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GENERAL NOTICE 
_________________________________________________________ 
 
 

NOTICE_____OF 2022 
 

DEPARTMENT OF WATER AND SANITATION 
 

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

 
 
RESERVE DETERMINATION FOR WATER RESOURCES OF THE BREEDE-GOURITZ WATER 
MANAGEMENT AREA  
 
I, Senzo Mchunu, in my capacity as Minister of Water and Sanitation, and duly authorised in terms of 
sections 16(1) of the National Water Act, 1998 (Act No. 36 of 1998), hereby publish the Reserve 
determination for water resources of the Breede-Gouritz Water Management Area, as set out in the 
Schedule to this Notice.  
. 
 
 
 
Director: Reserve Determination 
Attention: Mr Yakeen Atwaru 
Department of Water and Sanitation 
Ndinaye Building 185 Francis Baard Street 
Private Bag X313 
Pretoria 
0001 
Email: atwaruy@dws.gov.za 
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RESERVE DETERMINATION FOR WATER RESOURCES OF THE BREEDE-GOURITZ WATER 

MANAGEMENT AREA IN TERMS OF SECTION 16(1) AND (2) OF THE NATIONAL WATER ACT, 
1998 (ACT NO. 36 OF 1998) 

 
SCHEDULE  

 
 

1. DESCRIPTION OF WATER RESOURCE 
 

 
1.1. The Reserve is determined for all or part of every significant water resource within the Breede-

Gouritz Water Management Area as set out below:  
 

Water Management Area:   Breede-Gouritz 

Drainage Regions: G40-G50, H10- H90, J11-J40, K10-K70 Tertiary Drainage 
Region 

Rivers:    Breede Overberg Area: Breede River, Rivieronderend River, 
Overberg River, as well as other smaller coastal rivers.  
Gouritz Coastal Area: Gouritz River, Buffels River, Touws 
River, Groot River, Gamka River, Olifants River, 
Kammanassie River, and smaller coastal rivers.   

 
1.2.  The Minister has in terms of section 12 of the National Water Act, 1998 (Act No.36 of 1998) 

(''the Act''), prescribed a system for classifying water resources by issuing Government Notice 
No. R. 810, published in Government Gazette No. 33541 dated 17 September 2010. In terms 
of section 16(1) of the Act, the Minister must, as soon as reasonably practicable after the class 
of all or part of a water resource has been determined, by Notice in the Gazette, determine the 
Reserve for all or part of that water resource. 

 
1.3. The Minister, in terms of section 16(1) of the Act, determines the Reserve for the Breede-

Gouritz Water Management Area. 
 

2. PROPOSED RESERVE DETERMINATION AS REQUIRED IN TERMS OF SECTION 16(1) 
AND (2) OF THE NATIONAL WATER ACT, 1998 

 
2.1. The proposed Reserve which includes the Ecological Water Requirements (EWRs) and the 

Basic Human Needs Reserve (BHN) for the Rivers at EWR sites and selected biophysical 
nodes in the Breede-Gouritz Water Management Area is set out in Section 4. The Gouritz and 
Breede-Overberg Catchments and EWR sites are indicated in Figure 1 and 2 respectively.  

 
2.2. The Water Quality component of the proposed Reserve for the Rivers at the EWR sites in 

Breede-Gouritz Water Management Area in terms of section 16(1) of the Act is set out in 
Section 5. 

 
2.3. The proposed Groundwater Reserve for Water Quantity and Quality in terms of section 16(1) 

of the Act for the Breede-Gouritz Water Management Area is set out in Section 6. 
 
2.4. The proposed Estuarine Reserve in terms of section 16(1) of the Act for the Breede-Gouritz 

Water Management Area is set out in Section 7. 
 

2.5. The proposed Wetland Reserve in terms of section 16(1) of the Act for the Breede-Gouritz 
Water Management Area catchment is set out in Section 8. 

 
2.6. The Reserve will apply from the date signed off as determined in terms of section 16(1) of the 

Act, unless otherwise specified by the Minister. 
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3. ACRONYMS AND DEFINITIONS 

 
3.1 Acronyms 

BHN  Basic Human Needs 
EC Ecological Category 
EcoSpecs Ecological Specifications 
EIS Ecological Importance and Sensitivity  
ER Ecological Reserve 
EWR Ecological Water Requirement 
MAR Mean Annual Runoff 
MCM Million Cubic Metres  
PES Present Ecological Status 
RC Reference conditions 
REC Recommended Ecological Category 
TPCs Thresholds of Potential Concern  
WQSU Water quality sub-unit 

 
 
 

3.2 Definitions 

 
Baseflow is a sustained low flow in rivers during dry or fair-weather conditions, but not necessarily all 
contributed by groundwater; includes contribution from delayed interflow and groundwater discharge. 
 
Ecological Importance and Sensitivity (EIS): Key indicators in the ecological classification of water 
resources. Ecological importance relates to the presence, representativeness and diversity of species 
of biota and habitat. Ecological sensitivity relates to the vulnerability of the habitat and biota to 
modifications that may occur in flows, water levels and physico-chemical conditions. 
 
Ecological Water Requirements (EWR): The flow patterns (magnitude, timing and duration) and water 
quality needed to maintain a riverine ecosystem in a particular condition.  This term is used to refer to 
both the quantity and quality components. 
 
Ecological Water Requirement (EWR) Sites: Specific points on the river as determined through the 
site selection process. An EWR site consists of a length of river which may consist of various cross-
sections for both hydraulic and ecological purposes. These sites provide sufficient indicators to assess 
environmental flows and assess the condition of biophysical components (drivers such as hydrology, 
geomorphology and physico-chemical) and biological responses (viz. fish, invertebrates and riparian 
vegetation). 
 
Present Ecological State (PES): A category indicating the current health or integrity of various 
biological attributes of the water resource, compared to the natural or close to natural reference 
conditions. The results of the process are provided as Ecological Categories (ECs) ranging from A (near 
natural) to F (completely modified) for the PES.   
 
Recharge is the addition of water to the zone of saturation, either by downward percolation of 
precipitation or surface water and/ or the lateral migration of groundwater from adjacent aquifers. 
 
Recommended Ecological Category (REC): An ecological category indicating the ecological 
management target for a water resource based on its ecological classification that should be attained. 
Categories range from Category A (unmodified, natural) to Category D (largely modified). 
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Reserve: is the quantity and quality of the water required to satisfy the basic human needs by securing 
a basic water supply and to protect the aquatic ecosystem in order to secure ecologically sustainable 
development and use of the relevant water resource. 
     
River Node (biophysical node): These are modelling point’s representative of an upstream reach or 
area of an aquatic eco-system (rivers, wetlands, estuaries and groundwater) for which a suite of 
relationships apply. 
 
Sub-quaternary catchments: A finer subdivision of the quaternary catchments (the catchment areas 
of tributaries of main stem rivers in quaternary catchments). 
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4. SURFACE WATER QUANTITY COMPONENT FOR RIVERS AT SELECTED EWR SITES AND 
NODES  
 
The Reserve consists of two parts – the Basic Human Need (BHN) Reserve and the Ecological Reserve 
(ER). The BHN Reserve provides for the essential needs of individuals served by the water resource in 
question and includes water for drinking, food preparation and for personal hygiene. The ER relates to 
the water required to protect the aquatic ecosystems of the water resource. The Reserve refers to both 
the quantity and quality of the water in the resource and will vary depending on the class of the 
resource (Class I, II and III).  

 
BREEDE-OVERBERG AREA (ECOLOGICAL RESERVE) 
 
Table 4.1: Summary of the data for Nodes and EWR sites. EWR Sites are indicated in bold.  

Quaternary 
Catchment 

Node/ 
EWR site 

Water 
Resource PES EIS REC nMAR (MCM) EWR (% 

nMAR) 

G40C Piii1 Palmiet B High B 39.9 19.1 

G40C Piv10 Witklippiesskl
oof D High D 15.1 21.5 

G40C Piv9 Palmiet D High B 78.8 21.5 
G40C Piv8 Klipdrift D High D 13.6 21.5 
G40D Piv4 Klein-Palmiet D High D 13.7 21.5 
G40D Piv7 Krom/Ribbok D Very High A 27.5 21.5 
G40D Piii2 Palmiet  C Very High B/C 206.6 31.2 
G40D Piv12 Dwars/Louws C Very High C 25.2 100.0 
G40D Piii3 Palmiet  C Very High B 250.4 34.5 
G40G Niii5  Bot  C Very High A 31.9 21.3 
G40H Nx6 Onrus  E High B 5.1 13.4 
G40F Niv43 Swart  E High B 42.1 13.3 
G40K Niv45 Steenbok  E Very High A 10.8 12.2 
G40J Nii4 Hartebees D Very High B 18.4 12.5 
G40K 
 Nv23 Klein D Moderate C 43.0 19.3 

G40M Nx8 Uilkraal  C Very High  A 2.4 19.2 
G50B Ni4 Nuwejaar  D Moderate  D 12.5 13.0 
G50C Nvii15 Heuninges  D - D 17.8 13.1 
G50C Niv44  Heuninges  D Very High B 18.8 13.1 
G50C Nii5 Kars  E Very High B 21.6 20.4 
G50E Nv24  Kars  C Moderate  B 15.4 30.3 
G50H Nii7 DeHoop Vlei B High  B 27.1 30.0 
G50H Nii6 Sout  D  - B  4.2 12.6  
H10B Nvii3 Rooikloof B High B 6.807 37.95 
H10B Niv3 Titus C Moderate C 26.2 22.0 
H10C Niv1 Koekedou D Very High A 18.8 14.2 
H10C Niv2 Dwars C High B 74.9 22.0 
H10D Nvi4 Breede D Moderate D 175.509 17.51 
H10D Niv4 Witels A Very High A 84.3 43.3 
H10D Nvi3 Breede C High B 252.8 31.7 
H10E Nvi2 Wit A Very High A 42.6 46.6 
H10F Niv6 Wabooms D High  B 7.4 14.4 

H10F Nviii1/ 
EWR1 Breede D/E High D 434.90 31.7 

H10G Niv7 Slanghoek D High  B 32.6 14.5 
H10G Niii1 Breede D High B 497.6 25.4 
H10J Niv40 Elands B Very High A 58.1 50.8 
H10J Niv41 Krom B Very High A 9.0 50.8 

H10J Nvii2/ 
EWR2 Molenaars C Very High B 105.6 35.0 

H10J Niv42 Molenaars 
(Smalblaar) E High B 191.2 17.4 
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Quaternary 
Catchment 

Node/ 
EWR site 

Water 
Resource PES EIS REC nMAR (MCM) EWR (% 

nMAR) 

H10K Niv12 Holsloot C High B 119.5 35.0 
H10H Nvii6 Hartbees D Very High A 4.0 14.4 

H10H Niv9 Hartbees/ de 
Wetskloof D Very High A 10.2 14.4 

H10L Nv3 Breede C High B 850.9 31.7 
H20G Nvii7 Hex C Moderate  C 102.8 22.3 
H20H Niv10 Hex D High B 107.1 22.3 
H40B Nvii5 Koo D High B 0.9 13.1 
H40C Niv11 Nuy E High B 29.4 13.2 
H40D Niv13 Doring E High B 47.4 12.9 

H40F Nvii8/ 
EWR3 Breede C/D Moderate C/D 1042.8 45.5 

H40G Nvii11 Poesnels D High  B 16.1 12.8 
H40K Niv14 Keisers D  Very High A  12.6 12.5 
H40H Niv15 Vink D Very High A  15.6 12.4 
H30C Niv20 Pietersfontein D  Moderate  C  17.3 12.0 
H30B Niv18 Kingna D High B  27.1 12.3 
H30D Nvii9 Keisie D High B  21.5 11.9 
H30E Nii2 Kogmanskloof D Very High B  52.0 18.9 
H50B Ni2 Breede D High B  1170.1 17.3 
H60B Nvii10 Du Toits B Very High A  43.9 50.8 
H60D Nv7 Riviersonderend C Very High A  370.2 30.1 

H60E Niv28/ 
EWR6 Baviaans B High B 7.9 70.90 

H60E Niv29 Sersants D High B  4.6 29.9 
H60F Niv30 Gobos C Very High A 12.4 48.1 

H60F Nv9/EWR5 Riviersonderen
d D High D 413.7 24.5 

H60G Niv31 Kwartel D High B 10.7 13.4 
H60H Niv33 Soetmelksvlei D Very High A 4.0 29.9 
H60H Niv34 Slang D Very High A 2.1 29.9 
H60H Nv10 Riviersonderend D Very High A 442.9 24.5 
H60K Niv35 Kwassadie E Very High A 5.9 17.3 
H60L Ni3 Riviersonderend D High B 483.8 24.5 
H70A Niv24 Leeu E Very High A 5.8 12.6 
H70B Nv2 Breede C High B 1701.4 26.4 
H70D Nii3 Tradouw  B  Very High A  19.4 29.9 
H70F Niv25 Buffeljags E High B 119.4 14.1 

H70G Niii4/ 
EWR4 Breede C Very High B/C 1832.7 40.1 

H70J Niv26 Slang E High B  10.0 14.2 
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GOURITZ COASTAL AREA (ECOLOGICAL RESERVE) 
Table 4.2: Summary of the data for Nodes and EWR sites. EWR sites are indicated in bold. 

Quaternary 
Catchment 

Node/ EWR 
site 

Water 
Resource PES EIS REC nMAR 

(MCM) 
EWR (% 
nMAR) 

J11C giv34 Buffels B High 
 B 13.1 26.5 

J11F gv25 Buffels B High B 24.2 17.8 

J11H J1BUFF-
EWR5 

Buffels C Moderate  C 27.4 17.9 

J11K giv32 Groot  D High  B 30.5 17.9 
J12D giv28 Touws D High B 16.4 11.3 
J12H giv27 Touws B Moderate C 26.4 26.8 
J12K giv26 Brak C High B 2.9 17.7 

J12L J1DORI-
EWR7 Doring C/D Low C/D 2.9 12.0 

J12L J12L Modelled 

 
Huis 
 
 

D  D 1.56 40.3 

J12M J1TOUW-
EWR3 Touws B/C High B/C 33.5 17.8 

J13B gv7 Groot C High B 72.7 18.0 
J13C gii3 Groot B High B 78.1 27.0 
J21D giv3 Gamka B High A 31.9 27.1 
J22F giv1 Koekemoers C Very High A 7.4 17.9 
J22K giv2 Leeu C Very High A 17.1 17.9 
J23F gv17 Gamka B High B 58.1 27.0 
J23J gv27 Gamka C High B 69.6 18.3 
J24E gv14 Dwyka A High B 4.0 39.1 

J25A J2GAMK-
EWR4 Gamka C/D High C 79.8 14.9 

J25E gii2 Gamka C High B 111.8 15.2 

J31D J3OLIF-
EWR9 Olifants C Moderate  C 11.8 17.8 

J32E giv15 Traka C High C 2.7 17.9 
J33B gv33 Olifants D High B 25.0 11.9 
J33E gv21 Meirings C Very High A 21.4 19.1 
J33F giv11 Olifants E High B 80.0 12.4 

J34C J3KAMM-
EWR10 Kammanassie C/D Low  C/D 41.2 15.3 

J34F giv10 Leeu E Very High A 59.2 12.1 
J35E gv19 Olifants E High B 224.5 12.9 
J35F giv17 Olifants D High B 253.4 12.9 

J40B J4GOUR-
EWR6 Gouritz C Moderate  C 489.1 14.8 

J40E gv9 Gouritz  C High B 571.8 14.8 
H80B giii5 Duiwenhoks  E Very High A 62.5 20.1 

H80E H8DUIW-
EWR1 Duiwenhoks  D Low D 83.2 20.9 

H90C giv27 Korinte  D High B 34.1 14.5 

H90C H9GOUK-
EWR2 Goukou C/D Moderate C/D 50.9 24.2 

H90E gv41 Goukou C High B 105.0 28.2 
K10D giv25 Brandwag  D High B 17.9 9.9 
K20A gvii7 Groot-Brak B/C Very High A 27.0 26.5 

K20A gviii2- EWR 
GB1-BC Groot-Brak B/C Very High B/C 15.3 26.5 

K20A gvii3-EWR 
Var 3 Varing D High C/D 8.4 20.9 

K20A gviii12- EWR 
Var2 Varing D High C/D 6.0 20.9 

K30A gviii4-EWR Maalgate B Very High A 15.3 46.0 



This gazette is also available free online at www.gpwonline.co.za

188  No. 46798 GOVERNMENT GAZETTE, 26 AuGusT 2022

8 
 

 
 

Quaternary 
Catchment 

Node/ EWR 
site 

Water 
Resource PES EIS REC nMAR 

(MCM) 
EWR (% 
nMAR) 

K30A gvii8 Maalgate B High D 30.1 16.4 
K30B gvii9 Malgas C Very High C 17.3 31.6 

K30B gviii6  EWR 
Gwa1 -D Gwaing E High D 34.1 16.4 

K30C gviii7 EWR 
Sw1 - D Swart D High D 16.1 14.5 

K30C gvii11 EWR 
Ka1 - D Kaaimans B High B 18.6 50.2 

K30C gviii8 EWR 
Si1 -B Silver B Very High B 14.9 50.2 

K30D gvii12 Touws B Very High A 16.7 30.3 

K30D gx8 Klein 
Keurbooms D Very High B 2.5 14.1 

K40A giii10 EWR 
2 Diep -B Diep B Very High B 12.4 30.3 

K40B giii13 Hoekraal B Very High A 27.9 30.3 

K40C 
gvii13 EWR 
4 Karatara-
AB 

Karatara B Very High A/B 11.2 40.2 

K40C giii11 Karatara A/B Very High A 33.8 40,2 
K40E Gou 1 Goukamma B/C Very High B/C 30.4 38.5 
K50A EWR 1 Knysna B High B 26.5 32.1 
K50A Kny 2 Knysna B - B 46.5 32.1 
K50B EWR 2 Gouna A/B Very High A/B 27.6 53.4 

K60C K6KEUR-
EWR8 Keurbooms C Very High B/C 46.1 34.9 

K60D giv5 Palmiet  A Very High A 42.1 48.3 
K60F giv4 Bitou C Very High A 23.6 22.8 
K60G Noe 1 Noetsie B Very High A/B 4.8 63.4 
K60G gx3 Piesang D Very High A 7.3 28.5 
K60E gx9 Keurbooms C Very High A 91.3 34.9 
K70A gx4 Buffels B Very High B 1.8 34.3 
K70A gx5 Sout B Very High B 3.8 34.3 
K70B gvii15 Bloukrans B Very High B 31.2 33.9 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



This gazette is also available free online at www.gpwonline.co.za

 sTAATsKOERANT, 26 AuGusTus 2022 No. 46798  189

9 
 

 
Table 4.3: Basic Human Needs for the Breede-Gouritz WMA 

Quaternary 
Catchment Water Resource BHN 

(%NMAR) 
Quaternary 
Catchment Water Resource BHN (%NMAR) 

G40C Palmiet  0.008 J11C Buffels 0.02 
G40D Palmiet 0 J11F Buffels 0.03 
G40G Bot  0.50 J11H Buffels 0.03 
G40H Onrus  5.88 J11K Groot  0.36 
G40F Swart  0.17 J12D Touws 0.03 
G40K Steenbok  0 J12H Touws 0 
G40J Hartebees 0.08 J12K Brak 0 
G40K Klein 0 J12L Doring 0.21 
G40M Uilkraal  0.125 J12M Touws 0 
G50B Nuwejaar  1.12 J13B Groot 0.01 
G50C Heuninges  0 J13C Groot 0 
G50E Kars  0.84 J21D Gamka 0 
G50G DeHoop Vlei 0.03 J22F Koekemoers 0.14 
G50H Sout  0.04 J22K Leeu 0 
H10B Rooikloof 0 J23F Gamka 0.10 
H10C Dwars 0.70 J23J Gamka 0 
H10D Breede 0 J24E Dwyka 0 
H10E Wit 0 J25A Gamka 0.003 
H10F Breede 0.04 J25E Gamka 0.03 
H10G Slanghoek 0 J31D Olifants 0.02 
H10J Elands 0.02 J32E Traka 0.03 
H10K Holsloot 0 J33B Olifants 0.02 
H10H Breede 0 J33E Meirings 0.56 
H10L Breede 0.005 J34C Olifants 0.01 
H20G Hex 0.01 J34F Kammanassie 0.05 
H20H Hex 1.20 J35E Leeu 0.004 
H40B Koo 2.22 J35F Olifants 0.01 
H40C Nuy 0.07 J40B Olifants 0 
H40D Doring 0 J40E Gouritz 0.003 
H40F Breede 0.002 H80B Gouritz  0 
H40G Poesnels 0 H80E Duiwenhoks  0.005 
H40K Keisers 0.32 H90C Goukou  0.33 
H40H Vink 0.06 H90E Goukou  0.06 
H30C Pietersfontein 0.07 K10D Brandwag  0.06 
H30B Kingna 1.33 K20A Varing  1.50 
H30D Keisie 0.04 K30A Maalgate  0.39 
H30E Kogmanskloof 0.17 K30B Malgas  0.18 
H50B Breede 0.004 K30C Swart  8.99 
H60B Du Toits 0 K30D Touws  0.54 
H60D Riviersonderend 0.001 K40A Diep  0.04 
H60E Baviaans 1.14 K40B Hoekraal  0 
H60F Gobos 0.007 K40C Karatara  0.54 
H60G Kwartel 0 K40E Goukamma  0.39 
H60H Soetmelksvlei 0 K50A Knysna  0.002 
H60K Kwassadie 0 K50B Gouna  0.47 
H60L Riviersonderend 0 K60C Keurbooms  0.03 
H70A Leeu 0 K60D Palmiet  25.26 
H70B Breede 0.01 K60F Bitou  0.38 
H70D Tradouw 0 K60G Piesang  4.34 
H70F Buffeljags  0.02 K60E Keurbooms  0.02 
H70G Breede 0 K70A Buffels  1.32 
H70J Slang 0.40 K70B Bloukrans  0.03 
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5.SURFACE WATER QUALITY COMPONENT FOR RIVERS AT EWR SITES  

BREEDE-OVERBERG 

Table 5.1: PES categories and overall site assessment for Breede River at Node Nviii1 (represented by 
EWR Site 1) 

RIVER Breede River  WATER QUALITY MONITORING POINTS 

WQRU  1(Upper Breede River to Wit 
River confluence) RC 

DWA monitoring station @ Koekedou 
River in Ceres (H1H013Q01) 
(1998 -2002, n=38) 

EWR SITE EWR Site 1 PES DWA monitoring station @ Witbrug 
(H1H006Q01) (1998 -2002, n=143) 

Confidence assessment Medium. EWR site is further downstream of DWA monitoring station. 

Water Quality Constituents RC Value PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 
1:95th 

Percentile 
values  

MgSO4 7 21 Category B 
Na2SO4 8 4 Category A 

MgCl2 5 6 Category A 

CaCl2 12 24 Category B 

NaCl 6 27 Category A 

CaSO4 0 0 Category A 

Nutrients 
(mg/L) 

SRP - - No data 
TIN 2.8011 0.318 Category B 

TDS 21.8-50.6 < 45 
B Category. Increased 
TDS during Winter 
months 

TSS  - < 5 Acceptable 
P04 0.024 0.042 C Category. 

Physical 
Variables 

pH (5th – 95th %) 6.2-7.5 6.9 – 7.8 A Category. 
Temperature - - No data but no concerns 

noted about DO 
concentrations 

Dissolved oxygen - - 
Turbidity (NTU) - 2 

Electrical conductivity (mS/m) - - No data 

Response 
variables 

Chl a: periphyton - - No data 

Chl a: phytoplankton - - No data 

Macroinvertebrates  

SASS score 
= >110 and 
an ASPT 
score >7 

SASS score 
= 69 and 
ASPT score 
= 5.3 

D/E Category. Largely 
modified. Loss of habitat 
area through infilling.  

Fish community score   

D/E Category. 
Introductions of alien fish 
species, i.e., bass, trout 
and blue gills. 

Toxics  - 
No data but pesticide residues are the 
concern due to intensive agriculture in 
Ceres 

OVERALL SITE CLASSIFICATION A/B Category  
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Table 5.2: PES categories and overall site assessment for Molenaars River at Node Nvii2 (represented by 
EWR Site 2) 
RIVER Molenaars River   WATER QUALITY MONITORING POINTS 

WQRU 2 (Complete Molenaars River) RC 
The Molenaars River  
@ Hawequas Forest Reserve 
(H1H018Q01) (1998 -1992, n=93) 

EWR SITE EWR Site 2 PES 
The Molenaars River  
@ Hawequas Forest Reserve 
(H1H018Q01) (1998 -2002, n=141) 

Confidence assessment High. Monitoring point is very close to the EWR site. Historic data shows no trends 
and hence PES data was used for Reference conditions.  

Water Quality Constituents RC Value PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 
1:95th % 
values 

MgSO4 6 6 Category A 

Na2SO4 9 9 Category A 

MgCl2 4 4 Category A 

CaCl2 6 6 Category A 

NaCl 9 9 Category A 

CaSO4 0 0 Category A 

Nutrients 
(mg/L) 

SRP  -  
TIN (1:50th %) 0.151 0.151 Category A 
TDS 22 22 Category A 
TSS  < 5 < 5  Category A  
P04 (1:50th %)  0.025 0.025 Category C  
NH3-N <0.015. <0.015.  Within range 

Physical 
Variables 

pH (5th – 95th %) 5.5 – 7.3 5.5 – 7.3 A Category. Typical acidic 
Western Cape river 

Temperature   

Within range, Category A   Dissolved oxygen 80 - 120% 
saturation. 

 80 - 120% 
saturation. 

Turbidity (NTU) - 0 

Electrical conductivity (mS/m) - - No data 

Response 
variables 

Chl a: periphyton - - No data  

Chl a: phytoplankton - - No data 

Macroinvertebrates  

SASS score 
≥140 and an 
ASPT score 
>8 

SASS score 
= 175 and 
ASPT score 
= 7.9 

A/B Category. Catchment 
is relatively pristine 

Fish community score   
E Category. No 
indigenous fish were 
recorded during the study 

Toxics  - - No toxic substance 
concerns  

OVERALL SITE CLASSIFICATION A Category  
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Table 5.3: PES categories and overall site assessment for Breede River at Node Nvii8 (represented by EWR 
Site 3) 

RIVER Breede River  WATER QUALITY MONITORING POINTS 

WQRU 
3 (Middle Breede from 
Molenaars confluence to 
Kogmanskloof confluence) 

RC 
None. No WQ monitoring station could 
provide reference data for this Resource 
Unit.  

EWR SITE EWR Site 3 PES Breede River at Le Chasseur 
(H4H017Q01) (1995 -1999, n=214)  

Confidence assessment Moderate 

Water Quality Constituents RC Value PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 
(1:95th %) 

MgSO4 - 39 Category D 

Na2SO4 - 5 Category A 

MgCl2 - 12 Category A 

CaCl2 - 32 Category B 

NaCl - 95 Category B 

CaSO4 - 0 Category A 

Nutrients 
(mg/L) 

SRP -   
TIN (1:50th %) - 0.242 Category A  

TDS - < 45 

B Category. High TDS 
loads. Irrigation return 
flows in tributaries and 
main stem between 
Brandvlei Dam and EWR 
Site 3. 

TSS  - < 5 
High TSS loads. 
Releases from Brandvlei 
to alleviate high TDS. 

P04 (1:50th %) - 0.032 C Category  

Physical 
Variables 

pH (5th – 95th %) - 6.9 – 7.8 A Category 
Temperature (°C) - 22.4 Summer temperature 
Dissolved oxygen -  - No observed data 

Turbidity (NTU) - - No data. Low sediment 
production area 

Electrical conductivity (mS/m) - - No data 

Response 
variables 

Chl a: periphyton - - No data 

Chl a: phytoplankton - - No data 

Macroinvertebrates  

SASS score 
≥110 and an 
ASPT score 
>7  

SASS score 
= 91 and 
ASPT score 
= 7 

A Category. Suggest 
there is no significant 
impact to community 
structure. 

Fish community score -  

D Category. Only 2 of the 
7 indigenous freshwater 
species expected to occur 
there were sampled. 

Toxics  - - 
No data but Pesticides 
are a concern as a result 
of intensive agriculture 

OVERALL SITE CLASSIFICATION D Category. Mainly due to increased summer low flows 
and increased sediment load.  

 



This gazette is also available free online at www.gpwonline.co.za

 sTAATsKOERANT, 26 AuGusTus 2022 No. 46798  193

13 
 

Table 5.4: PES categories and overall site assessment for Breede River at Node Niii4 (represented by EWR 
Site 4) 

RIVER Breede River  WATER QUALITY MONITORING POINTS 

WQRU  6 (Breede River from 
Buffelsjags River to Estuary) RC 

None. No WQ monitoring station could 
provide reference data for this Resource 
Unit. 

EWR SITE EWR Site 4 PES Lower Breede River @ Swellendam 
(H7H006Q01) (1995 -1999, n=214)  

Confidence assessment 
Moderate (There were no observed hydrological data for this reach of the river and 
flow in the river during field visits was often too high to allow for discharge readings 
to be taken; Monitoring point quite far upstream) 

Water Quality Constituents RC Value PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 
(1:95th %) 

MgSO4 - 83 Category E/F 

Na2SO4 - 3 Category A 

MgCl2 - 49 Category D 

CaCl2 - 62 Category C 

NaCl - 318 Category D 

CaSO4 - 0 Category A 

Nutrients 
(mg/L) 

SRP - - No data 
TIN (1:50th %)  - 0.23 Category A 

TDS - - 

C Category. High TDS 
loads due to Irrigation 
return flows in tributaries 
and main 

TSS  - - No data 
P04 (1:50th %) - 0.024 C Category 
NH3-N  - 0.3 (Median) No historic data 

NO2NO3-N - <1 

Recommended winter 
concentrations but 
summer can be as low as 
< 0.3 mg/l 

Physical 
Variables 

pH (5th – 95th %) - 6.9 – 8.1 Category A/B. No 
significant change. 

Temperature (°C) - - No observed data. Some 
concerns about short-
term fluctuation in DO 
levels.  

Dissolved oxygen -  - 

Turbidity (NTU) - - 

Electrical conductivity (mS/m) - - No data 

Response 
variables 

Chl a: periphyton - - No data 

Chl a: phytoplankton - - No data 

Macroinvertebrates  

SASS score 
≥110 and 
an ASPT 
score >7  

SASS score 
= 87 and 
ASPT score 
= 6.9 

B  Category. Moderately 
impacted. 

Fish community score 

10 
indigenous 
fish  
species 

 C Category. Presence of 
carp and bass. 

Toxics  -  

No data but pesticide 
residues are the concern 
due to intensive 
agriculture. 

OVERALL SITE CLASSIFICATION 
D Category. Dependent on high quality inflow from 
Buffelsjags River to ensure acceptable WQ in the lower 
Breede Resource Unit & Estuary  
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Table 5.5: PES categories and overall site assessment for Riviersonderend at Node Nv7 (represented by 
EWR site 5) 

RIVER Riviersonderend River  WATER QUALITY MONITORING POINTS 

WQRU 
7 (Middle Riviersonderend 
River from Theewaterskloof 
Dam to Bok River 

RC 
Riviersonderend at Swart River/Nuweberg Forest 
Reserve 
(H6H008Q01) (1990 -1992, n=34) 

EWR SITE EWR Site 5 PES 

Riviersonderend at Theewaterskloof Dam 
(H6H012Q01) (1998 -2002, n=39) 
Riviersonderend at Reenen  
(H6H009Q01) (1995 -1999, n=56)  

Confidence assessment High 

Water Quality Constituents RC Value PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 
1:95th % 
value 

MgSO4 7 12 Category A 

Na2SO4 7 13 Category A 

MgCl2 4 14 Category A 

CaCl2 5 14 Category A 

NaCl 11 99 Category B 

CaSO4 0 0 Category A 

Nutrients 
(mg/L) 

SRP - - No data 
TIN (1:50th %)  0.068 0.154 Category A.  

TDS 13.6-32 Summer: <100 and 
winter: < 150 

B Category. High TDS loads 
due to agricultural return 
flows in winter 

TSS  < 5 - No data 
P04  (1:50th %) <0.0165 0.013 Category B. Slightly higher.  

NO2NO3-N 0.02 <0.25 
Recommended winter 
concentrations but summer 
can be as low as < 0.2 mg/l 

Physical 
Variables 

pH (5th – 95th %) 6.5 – 7.5 6.4 - 7.4 A/B Category. 
Temperature (°C) +-4 °C - 

No data  Dissolved oxygen 80 - 120% 
saturation - 

Turbidity (NTU) - 4 
Electrical conductivity 
(mS/m) - - No data 

Response 
variables 

Chl a: periphyton - - No data 

Chl a: phytoplankton - - No data 

Macroinvertebrates  
SASS score 
≥110 and an 
ASPT score >7  

SASS score = 95 
and ASPT score = 
6.8 

C/D Category. Most of the 
reach has good water 
quality but poor habitat 
quality. 

Fish community score Six indigenous 
fish  species  

E Category. Dominated by 
large and small mouth bass. 
Reduction of indigenous fish 
species. 

Toxics  - - 

No data but pesticide 
residues are the concern 
due to intensive agriculture 
upstream of EWR site 

OVERALL SITE CLASSIFICATION A/B Category  (The presence of Theewaterskloof Dam has slightly 
reduced the water quality in the downstream river) 
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Table 5.6: PES categories and overall site assessment for Baviaans River at Node Niv28 (represented by 
EWR Site 6) 

RIVER Baviaans River  WATER QUALITY MONITORING POINTS 

WQRU  9 (Complete Baviaans 
River) RC 

Baviaans River at Genadendal Mission 
Station 
(H6H005Q01) (1972 -1994, n=346) 

EWR SITE EWR Site 6 PES 
Baviaans River at Genadendal Mission 
Station  
(H6H005Q01) (1998 -2002, n=42) 

Confidence assessment High. Good data record to assess both reference and PES. Historic data shows no 
trends and hence PES data was used for Reference conditions  

Water Quality Constituents RC Value PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 
1:95th % 
value 

MgSO4 9 9 Category A 

Na2SO4 9 9 Category A 

MgCl2 4 4 Category A 

CaCl2 10 10 Category A 

NaCl 25 25 Category A 

CaSO4 0 0 Category A 

Nutrients 
(mg/L) 

SRP - - No data 
TIN (1:50th % value) 0.04 0.040 Category A  
TDS 41 41 Category A 
TSS  - - No data  
P04 (1:50th % value)  0.022 0.022 Category A  

Physical 
Variables 

pH (5th – 95th %) 4.7 – 7.1 4.7 – 7.0 
A Category. Regarded as 
natural for low pH Western 
Cape Rivers 

Temperature (°C) - - 
No data but no DO 
concerns 

Dissolved oxygen - - 
Turbidity (NTU) - - 
Electrical conductivity 
(mS/m) - - No data 

Response 
variables 

Chl a: periphyton - - No data 

Chl a: phytoplankton - - No data 

Macroinvertebrates  SASS score ≥140 and 
an ASPT score >8  

SASS score 
= 109 and 
ASPT score 
= 8.38 

A Category. Reduced 
habitat. 

Fish community score Three indigenous fish  
species  

A/B Category. All species 
expected to occur here 
historically, were recorded 

Toxics  - - No data but no toxic 
substance concerns noted 

OVERALL SITE CLASSIFICATION A Category   
 
 
 
 
 
 
 
 
 



This gazette is also available free online at www.gpwonline.co.za

196  No. 46798 GOVERNMENT GAZETTE, 26 AuGusT 2022

16 
 

GOURITZ  
 
Table 5.7: PES categories and overall site assessment for Duiwenhoks River at H8DUIW-EWR1 

RIVER Duiwenhoks River WATER QUALITY MONITORING POINTS 

WQRU  RC 
 
DWS gauging weir H8H001Q01 (1967 – 1979; 
number of samples (n) = 66 - 71, Electrical 
Conductivity: n = 110). 

EWR SITE H8DUIW-EWR1 PES 
DWS gauging weir H8H001Q01 (2007 – 2013; n 
= 69, Fluorine (F) = 48). 
 

Confidence assessment Confidence: 3.5 

Water Quality Constituents PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 

SO4 N/A - 

Na 382.2 Exceeds the ≤ 70 mg/L (TWQR) for Agricultural 
Use: Irrigation. 

Mg 67.4  No guideline. 

Ca 55.0 No guideline. 

Cl 

805.4 
 
 
 

Exceeds the ≤ 100 mg/L (TWQR) for Agricultural 
Use: Irrigation. 

K 9.25 No guideline. 

Nutrients 
(mg/L) 

SRP 0.014 A 
TIN  0.118 A 

Physical 
Variables 

pH (5th – 95th %) 6.6 and 8.1 B 
Temperature (°C) N/A A/B. Impacts expected at low flows. 
Dissolved oxygen N/A B. Impacts expected at low flows. 

Turbidity (NTU) 
N/A B. Changes in turbidity appear to be largely 

related to natural with minor man-made 
modifications, e.g. gravel mining upstream 

Electrical conductivity 
(mS/m) 272 80 mS/m 

Response 
variables 

Chl a: phytoplankton N/A N/A 

Macroinvertebrates  

 
50.7% 
SASS score = 
78 
ASPT score = 
56  
 

D 

Diatoms 11.1 C/D (n = 1, Jan 2014) 

 Fish community score 51.6% D (all estuarine spp. that moved into the 
freshwater zone and aliens). 

Toxics 
Ammonia (as N) 0.003 A 

Fluoride (as F) 0.33 A 

OVERALL SITE CLASSIFICATION C Category 
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Table 5.8: Water quality EcoSpecs and TPCs (C category) for Duiwenhoks River at H8DUIW-
EWR1 

Metrics EcoSpecs TPCs 

Inorganic salt ions 

Sulphate as SO4 N/A N/A 

Sodium as Na The 95th percentile of the data must be ≤ 
380 mg/L. 

The 95th percentile of the data must be 300 - 
380 mg/L. 

Magnesium as Mg The 95th percentile of the data must be ≤ 
67 mg/L. 

The 95th percentile of the data must be 53.5 - 
67 mg/L. 

Calcium as Ca The 95th percentile of the data must be ≤ 
55 mg/L. 

The 95th percentile of the data must be 44 - 55 
mg/L. 

Chloride as Cl The 95th percentile of the data must be ≤ 
800 mg/L. 

The 95th percentile of the data must be 640 - 
800 mg/L. 

Potassium as K The 95th percentile of the data must be ≤ 
9 mg/L. 

The 95th percentile of the data must be 7 - 9 
mg/L. 

Physical Variables 

Electrical 
conductivity 
(mS/m) 

The 95th percentile of the data must be ≤ 
270 mS/m. 

The 95th percentile of the data must be 210 - 
270 mS/m. 

pH The 5th percentile of the data must be 6.5. 
– 8.0, and the 95th percentile 8.0 - 8.8. 

The 5th percentile of the data is ≤ 6.3 and the 
95th percentile is ≥ 8.6. 

Temperature(a) Natural temperature range.  Initiate baseline monitoring for this variable. 

Dissolved 
oxygen(a)(DO) 

The 5th percentile of the data must be ≥ 
7.0 mg/L. 

The 5th percentile of the data must be 7.2 - 7.0 
mg/L. Initiate baseline monitoring for this 
variable.  

Turbidity(a) 

Changes in turbidity are related to minor 
man-made modifications (e.g. gravel 
mining upstream). Some silting of habitats 
is expected.  

Initiate baseline monitoring for this variable. 

Nutrients 

TIN The 50th percentile of the data must be ≤ 
0.25 mg/L. 

The 50th percentile of the data must be 0.2 - 
0.25 mg/L. 

PO4-P The 50th percentile of the data must be ≤ 
0.015 mg/L.  

The 50th percentile of the data must be 0.012 - 
0.015 mg/L. 

Response variables 

Chl-a 
phytoplankton 

The 50th percentile of the data must be < 
15 µg/L. 

The 50th percentile of the data must be 12 - 15 
μg/L. 

Chl-a periphyton The 50th percentile of the data must be ≤ 
12 mg/m2. 

The 50th percentile of the data must be 10 - 12 
mg/m2. 

Toxics 

Fluoride The 50th percentile of the data must be ≤ 
1.5 mg/L. 

The 50th percentile of the data must be 1.2 - 1.5 
mg/L. 

Ammonia (NH3-N) The 50th percentile of the data must be ≤ 
0.015 mg/L. 

The 50th percentile of the data must be 0.012 - 
0.015 mg/L. 

Other toxics 

The 95th percentile of the data must be 
within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996) or the 
A Category boundary as stated in DWAF 
(2008).  

An impact is expected if the 95th percentile of 
the data exceeds the TWQR as stated in 
DWAF (1996) or the upper limit of the A 
Category boundary as stated in DWAF 
(2008).  

 (a) N/A- No data were available for this assessment.  
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Table 5.9: PES categories and overall site assessment for Goukou River at H9GOUK-EWR2 
RIVER Goukou River WATER QUALITY MONITORING POINTS 

WQRU  RC 

Reference Condition (RC) was represented by 
the A Category benchmark tables in DWAF 
(2008), as no other data were available to 
describe natural state. 
 

EWR SITE H9GOUK-EWR2 PES 

 
DWS gauging weir H9H005Q01 (2007 – 2014; n 
= 63 - 71, F = 52). 
 

Confidence assessment Confidence: 3 

Water Quality Constituents PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 

SO4 N/A N/A 

Na 650.4 Exceeds the ≤ 70 mg/L (TWQR) for 
Agricultural Use: Irrigation. 

Mg 79.0 No guideline. 

Ca 57.1 No guideline. 

Cl 1081.3 Exceeds the ≤ 100 mg/L (TWQR) 
for Agricultural Use: Irrigation. 

K 20.4 No guideline. 

Nutrients 
(mg/L) 

SRP 0.085 D 
TIN  0.055 A 

Physical 
Variables 

pH (5th – 95th %) 6.6 and 8.35 B 
Temperature (°C) N/A A/B. Impacts expected at low flows. 
Dissolved oxygen N/A B. Impacts expected at low flows. 

Turbidity (NTU) N/A A/B. Changes in turbidity appear to 
be largely related to natural.  

 Electrical conductivity 
(mS/m) 408.4 E/F 

Response 
variables 

Chl a: phytoplankton N/A N/A 

Macroinvertebrates  
51.2% 
SASS score =113 
ASPT score = 6.6 

D 

Diatoms 14.4 and 11.0 C/D (n = 2; Jan and July 2014) 

 Fish community score 47.4% D 

Toxics 
Ammonia (as N) 0.01 A 

Fluoride (as F) 0.59 A 

OVERALL SITE CLASSIFICATION C/D Category 
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Table 5.10: Water quality EcoSpecs and TPCs (Category: C/D) for Goukou River at GOUK-EWR2 

Metrics EcoSpecs TPCs 

Inorganic salt ions 

Sulphate as SO4 N/A N/A 

Sodium as Na The 95th percentile of the data is between 
≤ 650 mg/L. 

The 95th percentile of the data is between 520 - 
650 mg/L. 

Magnesium as Mg The 95th percentile of the data is between 
≤ 80 mg/L. 

The 95th percentile of the data is between 64 - 
80 mg/L. 

Calcium as Ca The 95th percentile of the data is between 
≤ 55 mg/L. 

The 95th percentile of the data is between 44 - 
55 mg/L. 

Chloride as Cl The 95th percentile of the data is between 
≤ 1 000 mg/L. 

The 95th percentile of the data is between 800 - 
1 000 mg/L. 

Potassium as K The 95th percentile of the data is between 
≤ 20 mg/L. 

The 95th percentile of the data is between 16 - 
20 mg/L. 

Physical variables 

Electrical 
conductivity 
(mS/m) 

The 95th percentile of the data is between 
≤ 400 mS/m. 

The 95th percentile of the data is between 320 - 
400 mS/m. 

pH The 5th percentile of the data must be 6.5. 
– 8.0, and the 95th percentile 8.0 - 8.8. 

The 5th percentile of the data is ≤ 6.3 and the 
95th percentile is ≥ 8.6. 

Temperature(a) Natural temperature range.  Initiate baseline monitoring for this variable. 

Dissolved oxygen(a) The 5th percentile of the data is between 
≥ 7.0 mg/L. 

The 5th percentile of the data is between 7.2 - 
7.0 mg/L. Initiate baseline monitoring for this 
variable.  

Turbidity(a) 
Changes in turbidity are related to minor 
man-made modifications. Some silting of 
habitats is expected.  

Initiate baseline monitoring for this variable. 

Nutrients 

TIN-N The 50th percentile of the data is between 
≤ 0.25 mg/L. 

The 50th percentile of the data is between 0.2 - 
0.25 mg/L. 

PO4-P The 50th percentile of the data is between 
≤ 0.125 mg/L.  

The 50th percentile of the data is between 0.1 - 
0.125 mg/L. 

Response variables(a) 

Chl-a 
phytoplankton 

The 50th percentile of the data is between 
< 15 µg/L. 

The 50th percentile of the data is between 12 - 
15 μg/L. 

Chl-a periphyton The 50th percentile of the data is between 
≤ 21 mg/m2. 

The 50th percentile of the data is between 17 - 
21 mg/m2. 

Toxics 

Fluoride The 50th percentile of the data is between 
≤ 1.5 mg/L. 

The 50th percentile of the data is between 1.2 - 
1.5 mg/L. 

Ammonia (NH3-N) The 50th percentile of the data is between 
≤ 0.015 mg/L. 

The 50th percentile of the data is between 0.012 
- 0.015 mg/L. 

Other toxics 

The 95th percentile of the data is between 
within the TWQR as stated in DWAF 
(1996) or the A Category boundary as 
stated in DWAF (2008).  

An impact is expected if the 95th percentile of 
the data exceeds the TWQR as stated in 
DWAF (1996) or the upper limit of the A 
Category boundary as stated in DWAF 
(2008).  

(a) N/A: No data were available for this assessment.  



This gazette is also available free online at www.gpwonline.co.za

200  No. 46798 GOVERNMENT GAZETTE, 26 AuGusT 2022

20 
 

Table 5.11: PES categories and overall site assessment for Touws River at J1TOUW-EWR3 
RIVER Touws River WATER QUALITY MONITORING POINTS 

WQRU   RC N/A 

EWR SITE J1TOUW-EWR3 PES 

J1H018Q01 (Water Management System 
(WMS) code 102147), located upstream of 
the EWR site. (Data record: 2000 – 2014; 
number of samples (n) = ± 128).  
 

Confidence assessment 2.5 

Water Quality Constituents PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 

SO4 N/A 
All guidelines exceeded due to high 
saline geology of the area. It is 
assumed that some increase in salinity 
may be expected due to irrigation 
return flows. No large urban centers 
are situated in this area. 

Na 2 016.9 

Mg 370.1 

Ca 258.2 

Cl 3 494.6 

K 37.06 

Nutrients 
(mg/L) 

SRP 0.033 D 
TIN  0.079 A 

Physical 
Variables 

pH (5th – 95th %) 7.6 and 8.6 B 

Temperature (°C) N/A 
 

B. Impacts expected at low flows. 
B. Impacts expected at low flows, 
although on-site data still shows high 
levels. 
B. Changes in turbidity appear to be 
largely related to natural with minor 
man-made modifications. 

Dissolved oxygen 

N/A 
 
 
 

Turbidity (NTU) N/A 
Electrical conductivity 
(mS/m) 1181.8  

Response 
variables 

Chl a: phytoplankton N/A N/A 

Macroinvertebrates  74.0% C 

Diatoms 8.6 (average) D 

 Fish community score 56.8% D 

Toxics 
Ammonia (as N) 0.034 A 

Fluoride (as F) 0.43 A 

OVERALL SITE CLASSIFICATION B/C Category 
Note:  
RC: Information available to the water quality specialist on water quality conditions and land-use were used as no 
RC data were available and the A Category benchmarks tables in DWAF (2008) were considered unsuitable due 
to the high geology-based salinities in the area.  
 
 
 
 
 
 
 
 
 
 



This gazette is also available free online at www.gpwonline.co.za

 sTAATsKOERANT, 26 AuGusTus 2022 No. 46798  201

21 
 

Table 5.12: Water quality EcoSpecs and TPCs (Category B/C) for Touws River at J1TOUW-EWR3 
Metrics EcoSpecs TPCs 

Inorganic salt ions 

Sulphate as SO4 N/A  

Sodium as Na The 95th percentile of the data is between 
≤ 2000 mg/L. 

The 95th percentile of the data is between 1600 
- 2000 mg/L. 

Magnesium as Mg The 95th percentile of the data is between 
≤ 370 mg/L. 

The 95th percentile of the data is between 300 - 
370 mg/L. 

Calcium as Ca The 95th percentile of the data is between 
≤ 260 mg/L. 

The 95th percentile of the data is between 200 - 
260 mg/L. 

Chloride as Cl The 95th percentile of the data is between 
≤ 3500 mg/L. 

The 95th percentile of the data is between 2800 
- 3500 mg/L. 

Potassium as K The 95th percentile of the data is between 
≤ 37 mg/L. 

The 95th percentile of the data is between 30 - 
37 mg/L. 

Physical variables 

Electrical 
conductivity 
(mS/m) 

The 95th percentile of the data is between 
≤ 1100 mS/m. 

The 95th percentile of the data is between 880 - 
1100 mS/m. 

pH 
The 5th percentile of the data is between 
6.5 – 8.0, and the 95th percentile 8.0 - 
8.8. 

The 5th percentile of the data is ≤ 6.3 and the 
95th percentile is ≥ 8.6. 

Temperature Natural temperature range.  Initiate baseline monitoring for this variable. 

Dissolved oxygen The 5th percentile of the data is between 
≥ 7.0 mg/L. 

The 5th percentile of the data is between 7.2 - 
7.0 mg/L. Initiate baseline monitoring for this 
variable.  

Turbidity 
Changes in turbidity are related to minor 
man-made modifications. Some silting of 
habitats is expected.  

Initiate baseline monitoring for this variable. 

Nutrients 

TIN-N The 50th percentile of the data is between 
≤ 0.25 mg/L. 

The 50th percentile of the data is between 0.2 - 
0.25 mg/L. 

PO4-P The 50th percentile of the data is between 
≤ 0.075 mg/L.  

The 50th percentile of the data is between 0.06 - 
0.075 mg/L. 

Response variables 

Chl-a 
phytoplankton 

The 50th percentile of the data is between 
< 15 µg/L. 

The 50th percentile of the data is between 12 - 
15 μg/L. 

Chl-a periphyton The 50th percentile of the data is between 
≤ 21 mg/m2. 

The 50th percentile of the data is between 17 - 
21 mg/m2. 

Toxics 

Fluoride The 50th percentile of the data is between 
≤ 1.5 mg/L. 

The 50th percentile of the data is between 1.2 - 
1.5 mg/L. 

Ammonia (NH3-N) The 50th percentile of the data is between 
≤ 0.015 mg/L. 

The 50th percentile of the data is between 0.012 
- 0.015 mg/L. 

Other toxics 

The 95th percentile of the data is between 
within the TWQR as stated in DWAF 
(1996) or the A Category boundary as 
stated in DWAF (2008).  

An impact is expected if the 95th percentile of 
the data exceeds the TWQR as stated in 
DWAF (1996) or the upper limit of the A 
Category boundary as stated in DWAF 
(2008).  

(a) N/A: No data were available for this assessment.  
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Table 5.13: PES categories and overall site assessment for Gamka River at J2GAMK-EWR4 
RIVER Gamka River WATER QUALITY MONITORING POINTS 

WQRU   RC A category benchmark tables from DWAF (2008) 
were used. 

EWR SITE J2GAMK-EWR4  PES 

 
Data were sourced from DWS gauging weir 
J2H016Q01 (WMS code 102173), located 
downstream Gamkapoort Dam and upstream of 
the EWR site. (Data record: 2007 – 2014; n = 
127).  
 

Confidence assessment 3.0 

Water Quality Constituents PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 

SO4 N/A  

Na 114.0 Exceeds the 70mg/l (TWQR) for Agricultural Use: 
Irrigation 

Mg 20.5 No guideline 

Ca 57.6 No guideline  

Cl 155.5 Exceeds the 100mg/l (TWQR) for Agricultural 
Use: Irrigation 

K 7.9 No guideline 

Nutrients 
(mg/L) 

SRP 0.07 D 
TIN  0.523 B 

Physical 
Variables 

pH (5th – 95th %) 7.4 and 8.6  
Temperature (°C) N/A 

Impact expected as the site is downstream of the 
Gamkapoort Dam (constructed in 1970)  

Dissolved oxygen N/A 
Turbidity (NTU) N/A 

Electrical conductivity 
(mS/m) 97.5 

C. Natural salinity expected to be higher than the 
30Ms/m A category benchmark value in DWAF 
(2008) 

Response 
variables 

Chl a: phytoplankton N/A N/A 

Macroinvertebrates  61.4% C/D 

Diatoms 9.9 D 

 Fish community score 60.4% C/D 

Toxics 
Ammonia (as N) 0.015 A 

Fluoride (as F) 0.53 A 

OVERALL SITE CLASSIFICATION B/C Category   
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Table 5.14: Water quality EcoSpecs and TPCs (PES: B/C) for Gamka River at J2GAMK-EWR4 

Metrics EcoSpecs: PES 
 

TPCs: PES 
 

Inorganic salt ions 

Sulphate as SO4 N/A N/A 

Sodium as Na The 95th percentile of the data is between 
≤ 114 mg/L. 

The 95th percentile of the data is between 90 - 
114 mg/L. 

Magnesium as Mg The 95th percentile of the data is between 
≤ 20 mg/L. 

The 95th percentile of the data is between 16 - 
20 mg/L. 

Calcium as Ca The 95th percentile of the data is between 
≤ 58 mg/L. 

The 95th percentile of the data is between 47 - 
58 mg/L. 

Chloride as Cl The 95th percentile of the data is between 
≤ 155 mg/L. 

The 95th percentile of the data is between 124 - 
155 mg/L. 

Potassium as K The 95th percentile of the data is between 
≤ 8 mg/L. 

The 95th percentile of the data is between 6.5 - 
8.0 mg/L. 

Physical variables 

Electrical 
conductivity 
(mS/m) 

The 95th percentile of the data is between 
≤ 100 mS/m. 
 

The 95th percentile of the data is between 80 - 
100 mS/m. 
 

pH The 5th percentile of the data is between 
5.9 - 6.5, and the 95th percentile 8.0 - 8.8. 

The 5th percentile of the data is ≤ 5.7 and the 
95th percentile is ≥ 8.6. 

Temperature(a) Moderate change to temperature due to 
upstream Gamkapoort Dam. Initiate baseline monitoring for this variable. 

Dissolved oxygen(a) 

The 5th percentile of the data is between 
≥ 7.0 mg/L. Although some impacts are 
expected due to the upstream 
Gamkapoort Dam, the size of the river 
will mitigate the effects. 

The 5th percentile of the data is between 7.2 - 
7.0 mg/L. Initiate baseline monitoring for this 
variable.  

Turbidity(a) 
Changes in turbidity are related to minor 
man-made modifications. Some silting of 
habitats is expected.  

Initiate baseline monitoring for this variable. 

Nutrients 

TIN-N 
The 50th percentile of the data is between 
≤ 0.7 mg/L. 
 

The 50th percentile of the data is between 0.56 - 
0.7 mg/L. 
 

PO4-P 
The 50th percentile of the data is between 
≤ 0.125 mg/L.  
 

The 50th percentile of the data is between 0.1 - 
0.125 mg/L. 
 

Response variables 

Chl-a 
phytoplankton 

The 50th percentile of the data is between 
< 15 µg/L. 

The 50th percentile of the data is between 12 - 
15 μg/L. 

Chl-a periphyton The 50th percentile of the data is between 
≤ 21 mg/m2. 

The 50th percentile of the data is between 17 - 
21 mg/m2. 

Toxics 

Fluoride The 50th percentile of the data is between 
≤ 1.5 mg/L. 

The 50th percentile of the data is between 1.2 - 
1.5 mg/L. 

Ammonia (NH3-N) The 50th percentile of the data is between 
≤ 0.015 mg/L. 

The 50th percentile of the data is between 0.012 
- 0.015 mg/L. 

Other toxics 

The 95th percentile of the data is between 
within the TWQR as stated in DWAF 
(1996) or the A Category boundary as 
stated in DWAF (2008).  

An impact is expected if the 95th percentile of 
the data exceeds the TWQR as stated in 
DWAF (1996) or the upper limit of the A 
Category boundary as stated in DWAF 
(2008).  

(a) N/A: No data were available for this assessment. 
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Table 5.15: PES categories and overall site assessment for Buffels River at J1BUFF-EWR5 
RIVER Buffels WATER QUALITY MONITORING POINTS 

WQRU  RC 

Data were sourced from DWS gauging weir 
J1H028Q01 (WMS code 102152), located 
downstream Floriskraal Dam and upstream of the 
EWR site. Note that the monitoring point is not in 
the same Level II EcoRegion as the EWR site; 
however, this was the only data point between the 
dam and the site. (Data record: 1972 – 1977; n = 
54, Conductivity: n = 33). 

EWR SITE J1BUFF-EWR5 PES 

 
Data were sourced from DWS gauging weir 
J1H028Q01 (WMS code 102152) (Data 
record: 2010 – 2014; n = 44).  

Confidence assessment Confidence: 2.5  

Water Quality Constituents PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 

SO4 61.42 No guideline 

Na 81.44 Exceeds the ≤ 70 mg/L (TWQR) for 
Agricultural Use: Irrigation. 

Mg 25.2 No guideline. 

Ca 48.68 No guideline. 

Cl 124.0 Exceeds the ≤ 100 mg/L (TWQR) for 
Agricultural Use: Irrigation. 

K 6.11 No guideline. 

Nutrients 
(mg/L) 

SRP 0.015 B. Levels have decreased since the 
1970s. 

TIN  0.26 A/B. No change from the 1970s. 

Physical 
Variables 

pH (5th – 95th %) 7.5 and 8.5 B. No change from the 1970s. 
Temperature (°C) N/A Impact expected as the site is 

downstream the large Floriskraal Dam 
(constructed in 1965). 

Dissolved oxygen N/A 
Turbidity (NTU) N/A 

Electrical conductivity 
(mS/m) 78.1 No change from the 1970s. 

Response 
variables 

Chl a: phytoplankton N/A N/A 

Macroinvertebrates  72.0%  C 

Diatoms 11.2 (average) C/D 

 Fish community score 83.7% B 

Toxics 
Ammonia (as N) 0.017 A 

Fluoride (as F) 0.66 A. No change from the 1970s. 

OVERALL SITE CLASSIFICATION B/C  Category   
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Table 5.16: Water quality EcoSpecs and TPCs (Category B/C) for Buffels River at J1BUFF-EWR5  
Metrics EcoSpecs: PES TPCs: PES 

Inorganic salt ions 

Sulphate as SO4 The 95th percentile of the data is between 
≤ 60 mg/L. 

The 95th percentile of the data is between 48 - 
60 mg/L. 

Sodium as Na The 95th percentile of the data is between 
≤ 80 mg/L. 

The 95th percentile of the data is between 64 - 
80 mg/L. 

Magnesium as Mg The 95th percentile of the data is between 
≤ 25 mg/L. 

The 95th percentile of the data is between 20 - 
25 mg/L. 

Calcium as Ca The 95th percentile of the data is between 
≤ 50 mg/L. 

The 95th percentile of the data is between 40 - 
50 mg/L. 

Chloride as Cl The 95th percentile of the data is between 
≤ 125 mg/L. 

The 95th percentile of the data is between 100 – 
125 mg/L. 

Potassium as K The 95th percentile of the data is between 
≤ 6.0 mg/L. 

The 95th percentile of the data is between 4.8 - 
6.0 mg/L. 

Physical variables 

Electrical 
conductivity 
(mS/m) 

The 95th percentile of the data is between 
≤ 85 mS/m. 

The 95th percentile of the data is between 68 - 
85 mS/m. 

pH The 5th percentile of the data is between 
5.9 - 6.5, and the 95th percentile 8.0 - 8.8. 

The 5th percentile of the data is ≤ 5.7 and the 
95th percentile is ≥ 8.6. 

Temperature 
Moderate change to temperature 
expected due to upstream Floriskraal 
Dam. 

Initiate baseline monitoring for this variable. 

Dissolved oxygen 

The 5th percentile of the data is between 
≥ 7.0 mg/L. Although some impacts are 
expected due to the upstream Floriskraal 
Dam, the size of the river should mitigate 
the effects. 
 
 

The 5th percentile of the data is between 7.2 - 
7.0 mg/L. Initiate baseline monitoring for this 
variable.  

Turbidity 
Changes in turbidity are related to minor 
man-made modifications. Some silting of 
habitats is expected.  

Initiate baseline monitoring for this variable. 

Nutrients 

TIN-N The 50th percentile of the data is between 
≤ 0.48 mg/L. 

The 50th percentile of the data is between 0.38 - 
0.48 mg/L. 
 

PO4-P The 50th percentile of the data is between 
≤ 0.015 mg/L.  

The 50th percentile of the data is between 0.012 
- 0.015 mg/L. 

Response variables 

Chl-a 
phytoplankton 

The 50th percentile of the data is between 
< 10 µg/L. 

The 50th percentile of the data is between 8 - 10 
μg/L. 

Chl-a periphyton The 50th percentile of the data is between 
≤ 12 mg/m2. 

The 50th percentile of the data is between 10 - 
12 mg/m2. 

Toxics 

Fluoride The 50th percentile of the data is between 
≤ 1.5 mg/L. 

The 50th percentile of the data is between 1.2 - 
1.5 mg/L. 

Ammonia (NH3-N) The 50th percentile of the data is between 
≤ 0.015 mg/L. 

The 50th percentile of the data is between 0.012 
- 0.015 mg/L. 

Other toxics 

The 95th percentile of the data is between 
within the TWQR as stated in DWAF 
(1996) or the A Category boundary as 
stated in DWAF (2008).  

An impact is expected if the 95th percentile of 
the data exceeds the TWQR as stated in 
DWAF (1996) or the upper limit of the A 
Category boundary as stated in DWAF 
(2008).  

 (a) N/A: No data were available for this assessment. 
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Table 5.17: PES categories and overall site assessment for Gouritz River at J4GOUR-EWR6 
RIVER Gouritz River WATER QUALITY MONITORING POINTS 

WQRU   RC 
Data were sourced from DWS gauging weir 
J4H002Q01 (WMS code 102201), located 
upstream of the EWR site. (Data record: 1965 – 
1967; n = 29) 

EWR SITE J4GOUR-EWR6  
 PES 

 
Data were sourced from DWS gauging weir 
J4H002Q01 (Data record: 2010 – 2014; n = 
85).  
 

Confidence assessment Confidence 3 

Water Quality Constituents PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 

SO4 693.0 No guideline, but a reduction over 
time. 

Na 964.0 
Exceeds the ≤ 70 mg/L (TWQR) for 
Agricultural Use: Irrigation. 
Significant increase over time. 

Mg 127.0 No guideline. 

Ca 123.3 No guideline. 

Cl 1 289.3 Exceeds the ≤ 100 mg/L (TWQR) 
for Agricultural Use: Irrigation. 

K 9.81 No guideline. 

Nutrients 
(mg/L) 

SRP 0.015 B/C 
TIN  0.05 A 

Physical 
Variables 

pH (5th – 95th %) 7.8 and 8.65 B 
Temperature (°C) N/A 

Impact expected at low flows. Dissolved oxygen N/A 
Turbidity (NTU) N/A 

Electrical conductivity 
(mS/m) 542.5 No change from the 1970s. 

Response 
variables 

Chl a: phytoplankton N/A N/A 

Macroinvertebrates  75.0% C 

Diatoms 10.2 (average) C/D 

 Fish community score 50.1% D 

Toxics 
Ammonia (as N) 0.015 A 

Fluoride (as F) 1.082 A. Substantial increase from the 
1960s. 

OVERALL SITE CLASSIFICATION B/C Category   
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Table 5.18: Water quality) EcoSpecs and TPCs (Category B/C) for Gouritz River at J4GOUR-
EWR6 

Metrics EcoSpecs TPCs 

Inorganic salt ions 

Sulphate as SO4 The 95th percentile of the data is between 
≤ 690 mg/L. 

The 95th percentile of the data is between 550 - 
690 mg/L. 

Sodium as Na The 95th percentile of the data is between 
≤ 960 mg/L. 

The 95th percentile of the data is between 770 - 
960 mg/L. 

Magnesium as Mg The 95th percentile of the data is between 
≤ 130 mg/L. 

The 95th percentile of the data is between 105 - 
130 mg/L. 

Calcium as Ca The 95th percentile of the data is between 
≤ 120 mg/L. 

The 95th percentile of the data is between 95 - 
120 mg/L. 

Chloride as Cl The 95th percentile of the data is between 
≤ 1300 mg/L. 

The 95th percentile of the data is between 1050 
- 1300 mg/L. 

Potassium as K The 95th percentile of the data is between 
≤ 10 mg/L. 

The 95th percentile of the data is between 8 - 10 
mg/L. 

Physical variables 
Electrical 
conductivity 
(mS/m) 

The 95th percentile of the data is between 
≤ 550 mS/m. 

The 95th percentile of the data is between 450 - 
550 mS/m. 

pH The 5th percentile of the data is between 
5.9 - 6.5, and the 95th percentile 8.0 - 8.8. 

The 5th percentile of the data is ≤ 5.7 and the 
95th percentile is ≥ 8.6. 

Temperature Natural temperature range.  Initiate baseline monitoring for this variable. 

Dissolved oxygen The 5th percentile of the data is between 
≥ 7.0 mg/L. 

The 5th percentile of the data is between 7.2 - 
7.0 mg/L. Initiate baseline monitoring for this 
variable.  

Turbidity 
Changes in turbidity are related to minor 
man-made modifications. Some silting of 
habitats is expected.  

Initiate baseline monitoring for this variable. 

Nutrients 

TIN-N The 50th percentile of the data is between 
≤ 0.25 mg/L. 

The 50th percentile of the data is between 0.2 - 
0.25 mg/L. 

PO4-P The 50th percentile of the data is between 
≤ 0.015 mg/L.  

The 50th percentile of the data is between 0.012 
- 0.015 mg/L. 

Response variables 

Chl-a 
phytoplankton 

The 50th percentile of the data is between 
< 10 µg/L. 

The 50th percentile of the data is between 8 - 10 
μg/L. 

Chl-a periphyton The 50th percentile of the data is between 
≤ 12 mg/m2. 

The 50th percentile of the data is between 10 - 
12 mg/m2. 

Toxics 

Fluoride The 50th percentile of the data is between 
≤ 1.5 mg/L. 

The 50th percentile of the data is between 1.2 - 
1.5 mg/L. 

Ammonia (NH3-N) The 50th percentile of the data is between 
≤ 0.015 mg/L. 

The 50th percentile of the data is between 0.012 
- 0.015 mg/L. 

Other toxics 

The 95th percentile of the data is between 
within the TWQR as stated in DWAF 
(1996) or the A Category boundary as 
stated in DWAF (2008).  

An impact is expected if the 95th percentile of 
the data exceeds the TWQR as stated in 
DWAF (1996) or the upper limit of the A 
Category boundary as stated in DWAF 
(2008).  

 
(a) N/A: No data were available for this assessment.  
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Table 5.19: PES categories and overall site assessment for Keurbooms River at K6KEUR-EWR8 

RIVER 
 
Keurbooms River 
 

WATER QUALITY MONITORING POINTS 

WQRU   RC 
A Category benchmark tables from DWAF 
(2008) were used.  
 

EWR SITE K6KEUR-EWR8 PES 

Data were sourced from DWS gauging weir 
K6H001Q01 (WMS code 102295), located far 
(about 20 km) upstream of the EWR site. (Data 
record: 2007 – 2014; n = 121; Fluorine (F) = 
107)  
 

Confidence assessment Confidence 3 

Water Quality Constituents PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 

SO4 27.90 No guideline. 

Na 70.24 Just outside the ≤ 70 mg/L (TWQR) 
for Agricultural Use: Irrigation. 

Mg 11.25 No guideline. 

Ca 12.08 No guideline. 

Cl 129.02 
Just exceeds the ≤ 100 mg/L 
(TWQR) for Agricultural Use: 
Irrigation. 

K 2.76 No guideline. 

Nutrients 
(mg/L) 

SRP 0.012 B 
TIN  0.06 A 

Physical 
Variables 

pH (5th – 95th %) 6.6 and 7.8 B 

Temperature (°C) N/A 
 

B. Some impacts expected at low 
flows, although on-site data still 
shows high levels. 
B. Changes in turbidity appear to be 
largely related to natural with minor 
man-made modifications. 

Dissolved oxygen N/A 
 

Turbidity (NTU) N/A 

Electrical conductivity 
(mS/m) 54.6 B 

Response 
variables 

Chl a: phytoplankton N/A  

Macroinvertebrates  64.0% C 

Diatoms 9.9 (average) C/D  

 Fish community score 76.4% C 

Toxics 
Ammonia (as N) 0.001 A 

Fluoride (as F) 0.26 A 

OVERALL SITE CLASSIFICATION B Category   
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Table 5.20: Water quality EcoSpecs and TPCs (Category B) for Keurbooms River at K6KEUR-
EWR8 

Metrics Eco Specs TPCs 

Inorganic salt ions 

Sulphate as SO4 The 95th percentile of the data is between 
≤ 28 mg/L. 

The 95th percentile of the data is between 22 - 
28 mg/L. 

Sodium as Na The 95th percentile of the data is between 
≤ 70 mg/L. 

The 95th percentile of the data is between 56 - 
70 mg/L. 

Magnesium as Mg The 95th percentile of the data is between 
≤ 12 mg/L. 

The 95th percentile of the data is between 10 - 
12 mg/L. 

Calcium as Ca The 95th percentile of the data is between 
≤ 12 mg/L. 

The 95th percentile of the data is between 10 - 
12 mg/L. 

Chloride as Cl The 95th percentile of the data is between 
≤ 130 mg/L. 

The 95th percentile of the data is between 104 - 
130 mg/L. 

Potassium as K The 95th percentile of the data is between 
≤ 3 mg/L. 

The 95th percentile of the data is between 2.4 - 
3.0 mg/L. 

Physical variables 

Electrical 
conductivity 
(mS/m) 

The 95th percentile of the data is between 
≤ 55 mS/m. 

The 95th percentile of the data is between 45 - 
55 mS/m. 

pH The 5th and 95th percentile of the data is 
between 6.5 - 8.0. 

The 5th and 95th percentile of the data is ≥ 6.3 
and ≤ 8.2. 

Temperature Natural temperature range.  Initiate baseline monitoring for this variable. 

Dissolved oxygen The 5th percentile of the data is between 
≥ 7.0 mg/L. 

The 5th percentile of the data is between 7.2 - 
7.0 mg/L. Initiate baseline monitoring for this 
variable.  

Turbidity 
Changes in turbidity are related to minor 
man-made modifications. Some silting of 
habitats is expected.  

Initiate baseline monitoring for this variable. 

Nutrients 

TIN-N The 50th percentile of the data is between 
≤ 0.25 mg/L. 

The 50th percentile of the data is between 0.2 - 
0.25 mg/L. 

PO4-P The 50th percentile of the data is between 
≤ 0.015 mg/L.  

The 50th percentile of the data is between 0.012 
- 0.0715 mg/L. 

Response variables 

Chl-a 
phytoplankton 

The 50th percentile of the data is between 
< 10 µg/L. 

The 50th percentile of the data is between 8 - 10 
μg/L. 

Chl-a periphyton The 50th percentile of the data is between 
≤ 12 mg/m2. 

The 50th percentile of the data is between 9.6 - 
12.0 mg/m2. 

Toxics 

Fluoride The 50th percentile of the data is between 
≤ 1.5 mg/L. 

The 50th percentile of the data is between 1.2 - 
1.5 mg/L. 

Ammonia (NH3-N) The 50th percentile of the data is between 
≤ 0.015 mg/L. 

The 50th percentile of the data is between 0.012 
- 0.015 mg/L. 

Other toxics 

The 95th percentile of the data is between 
within the TWQR as stated in DWAF 
(1996) or the A Category boundary as 
stated in DWAF (2008).  

An impact is expected if the 95th percentile of 
the data exceeds the TWQR as stated in 
DWAF (1996) or the upper limit of the A 
Category boundary as stated in DWAF 
(2008).  

 
(a) N/A: No data were available for this assessment.  
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Table 5.21: PES categories and overall site assessment for Olifants River at J3OLIF-EWR9 
RIVER Olifants River WATER QUALITY MONITORING POINTS 

WQRU  RC 

Information available to the water quality 
specialist on water quality conditions and land-
use were 
available and the A Category benchmark tables 
in DWAF (2008) were considered unsuitable. 
 

EWR SITE J3OLIF-EWR9 PES 

Data were sourced from DWS gauging weir 
J3H021Q01 (WMS code 102192) was used for 
the 
present state assessment located downstream 
of the EWR site and upstream of Stompdrift 
Dam. 
(Data record: 1982 – 1993; n = 127). 

Confidence assessment 
 
Confidence: 2.5 
 

Water Quality Constituents PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 

SO4 1 353.4 No guideline but concentrations are 
high. 

Na 1 774.5 Exceeds the ≤ 70 mg/L (TWQR) for 
Agricultural Use: Irrigation. 

Mg 336.0 No guideline 

Ca 284.4 No guideline 

Cl 3 113 Exceeds the ≤ 100 mg/L (TWQR) 
for Agricultural Use: Irrigation. 

K 30.16 No guideline. 

Nutrients 
(mg/L) 

SRP 0.019 B/C 
TIN  0.11 A 

Physical 
Variables 

pH (5th – 95th %) 7.3 and 9.0 B/C but assumed to be linked to the 
groundwater signature. 

Temperature (°C) N/A C. Impact expected when little 
surface flow. Dissolved oxygen N/A 

Turbidity (NTU) 
N/A B/C. Impact expected due to 

extensive livestock farming and 
erosion in the area. 

Electrical conductivity 
(mS/m) 1 078.7 Natural salinity expected to be high 

due to the geology of the area  

Response 
variables 

Chl a: phytoplankton N/A N/A 

Macroinvertebrates  69.0% C 

Diatoms 6.0 (average) D/E 

 Fish community score N/A  

Toxics 
Ammonia (as N) 0.038 B 

Fluoride (as F) 0.678 A 

OVERALL SITE CLASSIFICATION C Category 
(a) N/A: No data were available for this assessment.  
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Table 5.22: Water quality EcoSpecs and TPCs (Category C) for Olifants River at J3OLIF-EWR9 

Metrics Eco Specs TPCs 

Inorganic salt ions 

Sulphate as SO4 The 95th percentile of the data is between 
≤ 1350 mg/L. 

The 95th percentile of the data is between 1080 
- 1350 mg/L. 

Sodium as Na The 95th percentile of the data is between 
≤ 1775 mg/L. 

The 95th percentile of the data is between 1420 
- 1775 mg/L. 

Magnesium as Mg The 95th percentile of the data is between 
≤ 335 mg/L. 

The 95th percentile of the data is between 270 - 
335 mg/L. 

Calcium as Ca The 95th percentile of the data is between 
≤ 285 mg/L. 

The 95th percentile of the data is between 230 - 
285 mg/L. 

Chloride as Cl The 95th percentile of the data is between 
≤ 3000 mg/L. 

The 95th percentile of the data is between 2400 
- 3000 mg/L. 

Potassium as K The 95th percentile of the data is between 
≤ 30 mg/L. 

The 95th percentile of the data is between 24 - 
30 mg/L. 

Physical variables 

Electrical 
conductivity 
(mS/m) 

The 95th percentile of the data is between 
≤ 1100 mS/m. 

The 95th percentile of the data is between 880 - 
1100 mS/m. 

pH The 5th percentile of the data is between 
5.9 - 6.5, and the 95th percentile 8.8 - 9.2. 

The 5th percentile of the data is ≤ 5.7 and the 
95th percentile is ≥ 9.0. 

Temperature The upper Olifants mostly runs 
underground, with water appearing in 
places. This is not groundwater from a 
deep aquifer, but water from the vadose 
zone. Elevated temperatures and low DO 
levels would be expected under these 
conditions. EcoSpecs and TPCs are 
therefore difficult to set for these 
variables, and should rather be linked to 
meeting biotic requirements and 
monitoring biotic responses.  

Initiate baseline monitoring for this variable. 

Dissolved oxygen Initiate baseline monitoring for this variable 
where and if possible.  

Turbidity 

Changes in turbidity are related to minor 
man-made modifications. Some silting of 
habitats and temporary high turbidity 
levels are expected.  

Initiate baseline monitoring for this variable. 

Nutrients 

TIN-N The 50th percentile of the data is between 
≤ 0.25 mg/L. 

The 50th percentile of the data is between 0.2 - 
0.25 mg/L. 

PO4-P The 50th percentile of the data is between 
≤ 0.025 mg/L.  

The 50th percentile of the data is between 0.02 - 
0.025 mg/L. 

Response variables(a) 
Chl-a 
phytoplankton 

The 50th percentile of the data is between 
< 15 µg/L. 

The 50th percentile of the data is between 12 - 
15 μg/L. 

Chl-a periphyton The 50th percentile of the data is between 
≤ 21 mg/m2. 

The 50th percentile of the data is between 17 - 
21 mg/m2. 

Toxics 

Fluoride The 50th percentile of the data is between 
≤ 1.5 mg/L. 

The 50th percentile of the data is between 1.2 - 
1.5 mg/L. 

Ammonia (NH3-N) The 50th percentile of the data is between 
≤ 0.044 mg/L. 

The 50th percentile of the data is between 0.035 
- 0.044 mg/L. 

Other toxics 

The 95th percentile of the data is between 
within the TWQR as stated in DWAF 
(1996) or the A Category boundary as 
stated in DWAF (2008).  

An impact is expected if the 95th percentile of 
the data exceeds the TWQR as stated in 
DWAF (1996) or the upper limit of the A 
Category boundary as stated in DWAF 
(2008).  
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Table 5.23: PES categories and overall site assessment for Kammanassie River at J3KAMM-
EWR10 

RIVER Kammanassie River WATER QUALITY MONITORING POINTS 

WQRU  RC 

No data were available for the water quality 
assessment. Land use and available information, 
diatom data, in situ water quality data and survey 
notes were used to provide an expert opinion 
and generate a PAI model and integrated water 
quality category for the site. 
 

EWR SITE J3KAMM-EWR10 PES N/A 

Confidence assessment Confidence: 2 

Water Quality Constituents PES Value Category/Comment 

Inorganic 
salts (mg/L) 
 

SO4 N/A N/A 

Na N/A N/A 

Mg N/A N/A 

Ca N/A N/A 

Cl N/A N/A 

K N/A N/A 

Nutrients 
(mg/L) 

SRP N/A N/A 
TIN  N/A N/A 

Physical 
Variables 

pH (5th – 95th %) N/A N/A 
Temperature (°C) N/A N/A 
Dissolved oxygen N/A N/A 
Turbidity (NTU) N/A N/A 

Electrical conductivity 
(mS/m) 

N/A N/A 

Response 
variables 

Chl a: phytoplankton N/A N/A 

Macroinvertebrates  C/D  

Diatoms C/D 

The biological water quality at this site 
was Moderate. Nutrient levels, organic 
pollution and salinity were elevated 
with salinity and organic pollution 
levels becoming problematic. The 
improvement in diatom-based water 
quality could mainly be ascribed to 
higher flows during July 2014 which 
allowed for the flushing of pollutants as 
diatom species associated with 
elevated flows were abundant. 

 Fish community score D  

Toxics 
Ammonia (as N)   

Fluoride (as F)   

OVERALL SITE CLASSIFICATION C Category 
a) N/A: No data were available for this assessment. 
Note that limited water quality data exists for the Kammanassie River system. The water quality assessment is therefore 
based on available information and expert judgement. 
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Table 5.24: PES categories and overall site assessment for Groot Brak WQSU 1 & 2. (expert 
judgment) 

RIVER Groot Brak River WATER QUALITY MONITORING POINTS 

WQSU WQSU 1 + 2 RC Default boundary tables for “A” 
category river 

EWR SITE None PES 
Groot Brak R. at Ernest 
Robertson dam - K2H005-Q01 
(1983 – 1996; n = 29) 

Confidence assessment Very low because extrapolated from outflow from a dam, and not current data.  

Water Quality Constituents Value Category/Comment 

Inorganic salts 
(mg/L) 

MgSO4  

No data 

Na2SO4  

MgCl2  

CaCl2  

NaCl  

CaSO4  

Nutrients 
(mg/L) 

SRP (mg/l) 0.042 Unreliable data used 
TIN (mg/l) <0.25 A category 

Physical 
Variables 

pH (5th – 95th %) 4.62 Naturally acidic 
Temperature  No data 
Dissolved oxygen  Expected to be high 
Turbidity (NTU)  Expected to be low 

Electrical conductivity (mS/m) <30 A category 

Response 
variables 

Chl a: periphyton  No data 

Chl a: phytoplankton  No data 

Macroinvertebrates (ASPT)  No data 

Fish community score  No data 

Toxics   No data – expected to be 
minimal 

OVERALL SITE CLASSIFICATION A/B (from expert judgment) 
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Table 5.28: PES categories and overall site assessment for Groot Brak WQSU 4 (*boundary value 
recalibrated) (expert judgment)  

RIVER Groot Brak WATER QUALITY MONITORING POINTS 

WQSU 4 RC Groot Brak R. at Wolwedans - 
K2H002-Q01 (1976 – 1978; n = 68) 

EWR SITE None PES K2H002 (2002 – 2006; n = 57) 

Confidence assessment Very good. Monitoring station located in WQSU, above point source of 
village. Data collected from > 15 years before dam construction 

Water Quality Constituents RC Value PES Value Category/Comment 

Inorganic 
salts (mg/L) 

MgSO4   

No data 

Na2SO4  

MgCl2  

CaCl2  

NaCl  

CaSO4  

Nutrients 
(mg/L) 

SRP 0.016* 0.037 Category = C. Trend increasing  

TIN 0.04 0.075 Category = A. Trend increasing 
Physical 
Variables 

pH (5th – 95th %)  6.8 – 8.1 Based on Monitoring station 
located in WQSU, above point 
source of village 

Temperature  No data May be a problem considering 
downstream of dam. Requires 
monitoring 

Dissolved oxygen  No data 
Turbidity (NTU)  No data 

Electrical conductivity 
(mS/m) 

30 52 Category = B. Trend increasing 

Response 
variables 

Chl a: periphyton   No data 

Chl a: phytoplankton   No data 

Macroinvertebrates 
(ASPT) 

  No data 

Fish community score   No data 

Toxics    No data 

OVERALL SITE CLASSIFICATION B/C (expert judgment) 

 

 
 
 
 
 
 

 

 

 



This gazette is also available free online at www.gpwonline.co.za

218  No. 46798 GOVERNMENT GAZETTE, 26 AuGusT 2022

38
 

 Ta
bl

e 
5.

29
: W

at
er

 q
ua

lit
y 

Ec
os

pe
cs

 a
nd

 T
PC

’s
 (C

at
eg

or
y 

B
/C

) f
or

 G
ro

ot
 B

ra
k 

R
iv

er
 a

t W
Q

SU
 4

 

R
IV

ER
 

G
ro

ot
 B

ra
k 

R
iv

er
 

W
A

TE
R

 Q
U

A
LI

TY
 M

O
N

IT
O

R
IN

G
 P

O
IN

TS
 

W
Q

SU
 

4 
D

W
A

F 
W

Q
 W

M
S 

 
C

ur
re

nt
ly

, n
o 

m
on

ito
rin

g 
st

at
io

n 
EW

R
 S

IT
E 

G
B

 1
 

R
H

P 
C

ur
re

nt
ly

, n
o 

m
on

ito
rin

g 
si

te
 

C
on

fid
en

ce
 in

 P
ES

 a
ss

es
sm

en
t 

V
er

y 
Lo

w
, b

ec
au

se
 e

xt
ra

po
la

te
d 

fro
m

 W
Q

S
U

 3
.  

W
at

er
 Q

ua
lit

y 
C

on
st

itu
en

ts
 

PE
S 

C
at

eg
or

y 
 

W
Q

 
Ec

os
pe

cs
 

Im
pr

ov
em

en
t 

re
qu

ire
d?

 
TP

C
  

M
on

ito
rin

g 
fr

eq
ue

nc
y 

In
or

ga
ni

c 
sa

lts
 (m

g/
L)

 

M
gS

O
4 

N
ot

 a
va

ila
bl

e 
 

≤2
3 

m
g/

L 

N
/A

 

95
th

 p
er

ce
nt

ile
 to

 b
e 

< 
23

 m
g/

L 

M
on

th
ly

 
N

a 2
S

O
4 

≤3
3 

m
g/

L 
95

th
 p

er
ce

nt
ile

 to
 b

e 
< 

33
 m

g/
L 

M
gC

l 2 
≤3

0 
m

g/
L 

95
th

 p
er

ce
nt

ile
 to

 b
e 

< 
30

 m
g/

L 
C

aC
l 2 

≤5
7 

m
g/

L 
95

th
 p

er
ce

nt
ile

 to
 b

e 
< 

57
 m

g/
L 

N
aC

l 
≤1

91
 m

g/
L 

95
th

 p
er

ce
nt

ile
 to

 b
e 

< 
19

1 
m

g/
L 

N
ut

rie
nt

s 
(m

g/
L)

 
S

R
P 

C
at

eg
or

y 
= 

C
.  

≤0
.0

25
 m

g/
L 

Y
es

 to
 B

/C
 

50
th

 p
er

ce
nt

ile
 to

 b
e 

< 
0.

02
5 

m
g/

L 
M

on
th

ly
 

TI
N

 
C

at
eg

or
y 

= 
A 

≤0
.2

5 
m

g/
L 

N
o 

50
th

 p
er

ce
nt

ile
 to

 b
e 

< 
0.

25
 m

g/
L 

M
on

th
ly

 

P
hy

si
ca

l 
V

ar
ia

bl
es

 

pH
  

N
at

ur
al

ly
 a

ci
di

c 
riv

er
 

< 
7.

9 
N

o 
95

th
 p

er
ce

nt
ile

 to
 b

e 
< 

7.
9 

 
M

on
th

ly
 

Te
m

pe
ra

tu
re

 
N

o 
da

ta
, b

ut
 n

ot
 

co
ns

id
er

ed
 to

 b
e 

pr
ob

le
m

 in
 th

is
 ri

ve
r. 

M
ai

nt
ai

n 
ra

ng
e 

N
/A

 
M

ai
nt

ai
n 

na
tu

ra
l r

an
ge

  
M

on
th

ly
 

D
is

so
lv

ed
 o

xy
ge

n 
7 

– 
8 

m
g/

L 
N

/A
 

5th
 p

er
ce

nt
ile

 to
 b

e 
> 

7 
m

g/
L 

M
on

th
ly

 
Tu

rb
id

ity
 (N

TU
) 

M
od

er
at

e 
ch

an
ge

 
N

/A
 

M
od

er
at

e 
ch

an
ge

 a
llo

w
ed

 
M

on
th

ly
 

E
le

ct
ric

al
 c

on
du

ct
iv

ity
 (m

S
/m

) 
C

at
eg

or
y 

= 
A 

≤3
0 

m
S/

m
 

N
o 

95
th

 p
er

ce
nt

ile
 to

 b
e 

< 
30

 m
S

/m
 

M
on

th
ly

 

R
es

po
ns

e 
va

ria
bl

es
 

C
hl

 a
: p

er
ip

hy
to

n 
N

o 
da

ta
. V

is
ua

l 
in

sp
ec

tio
n 

M
ar

ch
 &

 
Ju

ne
. N

o 
ob

vi
ou

s 
si

gn
 o

f a
lg

ae
. 

≤1
2 

m
g/

m
2 

(B
 c

at
eg

or
y)

 
N

/A
 

50
th

 p
er

ce
nt

ile
 to

 b
e 

< 
12

 m
g/

 m
2  

Q
ua

rte
rly

 
C

hl
 a

: p
hy

to
pl

an
kt

on
 

≤ 
15

 μ
g/

L 
(B

 c
at

eg
or

y)
 

50
th

 p
er

ce
nt

ile
 to

 b
e 

< 
15

 μ
g/

L 
 

M
ac

ro
in

ve
rte

br
at

es
 (A

S
P

T)
 

A
 (t

hi
s 

st
ud

y)
 

S
ee

 E
co

sp
ec

s 
fo

r f
is

h 
an

d 
in

ve
rte

br
at

es
 re

sp
ec

tiv
el

y 
Fi

sh
 c

om
m

un
ity

 s
co

re
 

C
 (t

hi
s 

st
ud

y 

In
st

re
am

 to
xi

ci
ty

 
N

o 
da

ta
 

A
ss

es
s 

on
ly

 if
 th

e 
bi

om
on

ito
rin

g 
re

su
lts

 in
di

ca
te

 th
at

 th
er

e 
is

 a
 s

er
io

us
 p

ro
bl

em
 a

nd
 th

e 
ca

us
e 

is
 

un
kn

ow
n.

 
To

xi
cs

 
 

N
o 

da
ta

. P
os

si
bl

y 
so

m
e 

pe
st

ic
id

es
 



This gazette is also available free online at www.gpwonline.co.za

 sTAATsKOERANT, 26 AuGusTus 2022 No. 46798  219

39 
 

     Table 5.30: Water quality Ecospecs and TPC’s for Malgas River at WQSU2 

RIVER Malgas River  WATER QUALITY MONITORING POINTS 
WQSU WQSU 2 RC Default values 

EWR SITE Mal 1 PES Malgas R. at Blanco - 
K3H004-Q01 (’01 – ’06 n = 53)  

Confidence 
assessment 

Good for the overall WQSU. Low for the EWR Site.  

Water Quality Constituents RC Value PES 
Value Category/Comment G-power 

(Confidence) 

Inorganic 
salts (mg/L) 

MgSO4   

 No data 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Nutrients 
(mg/L) 

SRP ≤0.005 0.038 Category = C. Trend 
increasing. 0.116 (Low) 

TIN ≤0.25 0.413 Category = A/B. Trend 
increasing  

Physical 
Variables 

pH (5th + 95th %ile)  4.3 + 
7.2 Naturally acidic.  0.84 (High) 

Temperature 16.3 
(50%ile)  -  No PES data. Not 

expected to be a problem 
since no dam upstream 

 
Dissolved oxygen   

Turbidity (NTU)   No data. Could be a 
problem due to quarry  

Electrical conductivity 
(mS/m) <30 15 Category = A. Trend = 

slight increase 0.64 (Medium) 

Response 
variables 

Chl a: periphyton   No data No data (but 
visual 
inspection at 
EWR site 
indicated 
localised 
problem). 

Chl a: phytoplankton   No data 

Macroinvertebrates    A category;  ASPT = 8.2, 
SASS = 164 (this study)  

Fish community score   C/D (this study)  

Toxics    

No data. Possible toxicity 
from 
quarry/cement/asphalt 
works, outflows from 
village and agricultural 
return flows 

 

OVERALL SITE CLASSIFICATION B Category (from PAI model)  
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    Table 5.31: PES categories and overall site assessment for Maalgate River  
RIVER Moeras/Maalgate River WATER QUALITY MONITORING POINTS 

WQSU N/A RC Default boundary tables for A category 
river 

EWR SITE Moe 1 & Maa 2 PES Maalgate R. @ Noetze Kamma 
K3H003 (‘02 –  ‘06; n = 52) 

Confidence assessment Good.  

Water Quality Constituents Value Category/Comment 

Nutrients (mg/L) SRP 0.019 Category = B (TP = 0.015 mg/L) 
TIN 0.1 Category = A 

Physical Variables 

pH (5th – 95th %) 5.7  – 7.7 Naturally acidic 

Temperature  No data. May be impacted (by 
abstraction) 

Dissolved oxygen  No data. May be impacted (due 
to excessive abstraction) 

Turbidity (NTU)  No data. Site visit indicated not 
elevated. 

Electrical conductivity (mS/m) 63 Category = C  

Response variables 

Chl a: periphyton  No data. Site visit indicated 
extensive periphyton 

Chl a: phytoplankton  No data 

Macroinvertebrates (ASPT)  D (present study) 
Fair (RHP) 

Fish community score  D (present study) 

Toxics   
No data – expected to be 
pesticides from intensive 
agricultural activity 

OVERALL SITE CLASSIFICATION C Category (from expert judgement) 

Boundary values 

Determinant Lower boundary 
value Upper boundary value 

TIN (mg/L) – 50th %ile  2.0 

PHYTOPLANKTON Chl a (μg/L) – 50th %ile 15 20 

SRP or PO4 (mg/L) – 50th %ile  0.058 

PERIPHYTON Chl a (mg/m2) – 50th %ile 12 21 

pH – 5th  %ile and 95th %ile 5th percentile: 5.00 – 5.23 

TEMPERATURE (°C) – 10 th %ile and 90 th %ile Vary by no more than 2°C from natural range 

Dissolved oxygen (mg/L)  - 5th %ile 6  

BIOLOGICAL INDICATOR (ASPT) 5.67  
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     Table 5.32: PES categories and overall site assessment for Gwaing (Malgas/Keur River) at WQSU1  

RIVER Malgas River (Keur River) WATER QUALITY MONITORING POINTS 

WQSU WQSU 1 RC Rooi R. @ George 
K3H002-Q01 (’77 – ’79 n = 84) 

EWR SITE None PES K3H002-Q01 (’01 – ’06 n = 65)  

Confidence assessment Low. NB: extrapolated from an adjacent catchment  

Water Quality Constituents RC Value PES 
Value Category/Comment 

Inorganic 
salts (mg/L) 

MgSO4   

No data 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Nutrients 
(mg/L) 

SRP 0.014 ≤0.014* Category = A  
TIN 0.04 ≤0.25* Category = A 

Physical 
Variables 

pH (5th – 95th %)  3.7 – 6.7 Naturally acidic  
Temperature   No data but expected to 

be natural as little 
development in upstream 
catchment. 

Dissolved oxygen   

Turbidity (NTU)   

Electrical conductivity (mS/m) 16 17 Category = A 

Response 
variables 

Chl a: periphyton   
No data 

Chl a: phytoplankton   

Macroinvertebrates    Good (RHP) 

Fish community score   Natural (RHP) 

Toxics    No data 

OVERALL SITE CLASSIFICATION A Category (from expert judgement) 

Boundary values 

Determinant Lower boundary 
value Upper boundary value 

TIN (mg/L) – 50th %ile  ≤ 0.25  

PHYTOPLANKTON Chl a (μg/L) – 50th %ile  <10 

SRP or PO4 (mg/L) – 50th %ile  ≤ 0.005 

PERIPHYTON Chl a (mg/m2) – 50th %ile  < 1.7 

pH – 5th  %ile and 95th %ile 6.5 – 8.00 

TEMPERATURE (°C) – 10 th %ile and 90 th %ile Nat temp range 

Dissolved oxygen (mg/L)  - 5th %ile >8  

BIOLOGICAL INDICATOR (ASPT) 7  
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    Table 5.33: PES categories and overall site assessment for Gwaing (Malgas River) at WQSU2 

RIVER Malgas River  WATER QUALITY MONITORING POINTS 
WQSU WQSU 2 RC Default values 

EWR SITE Mal 1 PES Malgas R. @ Blanco - 
K3H004-Q01 (’01 – ’06 n = 53)  

Confidence 
assessment Good for the overall WQSU. Low for the EWR Site.  

Water Quality Constituents RC Value PES 
Value Category/Comment G-power 

(Confidence) 

Inorganic 
salts 
(mg/L) 

MgSO4   

 No data 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Nutrients 
(mg/L) 

SRP ≤0.005 0.038 Category = C. Trend 
increasing. 0.116 (Low) 

TIN ≤0.25 0.413 Category = A/B. Trend 
increasing  

Physical 
Variables 

pH (5th – 95th %)  4.3 – 
7.2 Naturally acidic.  0.84 (High) 

Temperature 16.3 
(50%ile)  -  No PES data. Not expected 

to be a problem since no 
dam upstream 

 
Dissolved oxygen   

Turbidity (NTU)   No data. Could be a 
problem due to quarry  

Electrical conductivity 
(mS/m) <30 15 Category = A. Trend = slight 

increase 0.64 (Medium) 

Response 
variables 

Chl a: periphyton   No data No data (but 
visual 
inspection 
indicated 
localised 
problem). 

Chl a: phytoplankton   No data 

Macroinvertebrates    A category;  ASPT = 8.2, 
SASS = 164 (this study)  

Fish community score   C/D (this study)  

Toxics    

No data. Possible toxicity 
from quarry/cement/asphalt 
works, outflows from village 
and return flows 

 

OVERALL SITE CLASSIFICATION B  Category (from PAI model). Likely to be better at EWR site itself. 

Boundary values 

Determinant Lower boundary 
value Upper boundary value 

TIN (mg/L) – 50th %ile  0.75 

PHYTOPLANKTON Chl a (μg/L) – 50th %ile 5 10 

SRP or PO4 (mg/L) – 50th %ile  0.02 

PERIPHYTON Chl a (mg/m2) – 50th %ile 1.7 12 

pH – 5th  %ile and 95th %ile 5th percentile: 6.00 – 6.24 
95th percentile: 8.37 – 8.69 

TEMPERATURE (°C) – 10 th %ile and 90 th %ile Nat temp range 

Dissolved oxygen (mg/L)  - 5th %ile  7  

BIOLOGICAL INDICATOR (ASPT) 6.34  
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     Table 5.34: PES categories and overall site assessment for Gwaing (Gwaing River) at WQSU3  

RIVER Gwaing River  WATER QUALITY MONITORING POINTS 

WQSU WQSU 3 RC Default values 

EWR SITE None PES No DWAF monitoring station 

Confidence assessment Low for RC as default values used. Medium for the PES as no monitoring 
station, but supported by biomonitoring data and (limited) supplementary data.  

Water Quality Constituents RC Value PES 
Value Category/Comment 

Inorganic 
salts (mg/L) 

MgSO4   

No data 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Nutrients 
(mg/L) 

SRP ≤0.005 1.4 mg/L Category = F 
TIN ≤0.25  Category = D 

Physical 
Variables 

pH (5th – 95th %)    
Temperature   No data. Likely to be a 

problem with low DO and 
elevated turbidity 

Dissolved oxygen   
Turbidity (NTU)   

Electrical conductivity (mS/m) <30 49  

Response 
variables 

Chl a: periphyton   
No data 

Chl a: phytoplankton   

Macroinvertebrates (ASPT)   RHP = “Poor water quality” 

Fish community score    

Toxics    No data, but likely to be a 
problem 

OVERALL SITE CLASSIFICATION D/E Category (expert judgement) 

Boundary values 

Determinant Lower boundary 
value Upper boundary value 

TIN (mg/L) – 50th %ile  4.0 

PHYTOPLANKTON Chl a (μg/L) – 50th %ile 20 30 

SRP or PO4 (mg/L) – 50th %ile  0.125 

PERIPHYTON Chl a (mg/m2) – 50th %ile 21 84 

pH – 5th  %ile and 95th %ile 5th percentile: 5.46 – 5.7 
95th percentile: 8.56 – 10.00 

TEMPERATURE (°C) – 10 th %ile and 90 th %ile Vary by no more than 4°C from natural range 

Dissolved oxygen (mg/L)  - 5th %ile  4  

BIOLOGICAL INDICATOR (ASPT) 5  
 
Where a difference in the water quality values for the Ecological Reserve and Basic Human Needs Reserve was found, 
the stricter or more protective value was selected for the water quality component of the Reserve. 
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Table 5.35: PES categories and overall site assessment for the Kaaimans River at WQSU 2 

RIVER Kaaimans River  WATER QUALITY MONITORING POINTS 

WQSU WQSU 2 RC Kaaimans R. @ Barbierskraal - 
K3H001-Q01 (’77 – ’81; n = 175) 

EWR SITE Ka1 PES K3H001-Q01 (’01 – ’06; n = 56) 

Confidence 
assessment 

High for both the RC and PES, because the monitoring station is in the WQSU, has a good 
length of data, and because there is little land transformation in the catchment.  

Water Quality Constituents RC 
Value 

PES 
Value Category/Comment G-power 

(Confidence) 

Inorganic 
salts (mg/L) 

MgSO4   

 No data 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Nutrients 
(mg/L) 

SRP 0.011 0.028* Category = B. Trend = 
slight increase 0.122 (Low) 

TIN 0.04 0.061 Category = A. Very 
slight increase in trend   

Physical 
Variables 

pH (5th – 95th %)  4.4 – 7.4 Naturally acidic waters 0.87 (High) 
Temperature   No data. Unlikely to be 

a problem  Dissolved oxygen   

Turbidity (NTU)   

No data. Visual 
inspection = low 
turbidity. Unlikely to be 
a problem 

 

Electrical conductivity (mS/m) 16 17 A Category. Trend = 
stable 0.87 (High) 

Response 
variables 

Chl a: periphyton   No data. Visual 
inspection = no 
excessive algal growth 

 

Chl a: phytoplankton    

Macroinvertebrates    

A category; ASPT = 
8.0, SASS = 175 (this 
study). 
Natural (RHP) 

 

Fish community score   B  

Toxics    No data, but unlikely to 
be a problem  

OVERALL SITE CLASSIFICATION A Category (calculated from PAI model) 
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Table 5.36: Water Ecospecs for the Kaaimans River in K30C 

Quality 
Constituent Parameter 

Ecological Reserve 
Requirements 

Basic Human 
Needs 

Requirement5 

Reserve 
Requirement: water 

quality  
General chemistry – 

major 
inorganic 
salts 

MgSO4 (mg/l) 1 < 16  N/A < 16  

 
Na2SO4 (mg/)l 1 < 20  N/A < 20  

 
MgCl2 (mg/l) 1 < 15  N/A < 15  

 
CaCl2 (mg/l) 1 < 21  N/A < 21  

 
NaCl (mg/l) 1 < 45 N/A < 45 

General chemistry – 
Major 
Ions 

Sodium (mg/l) N/A <200 <200 

 
Magnesium (mg/l) N/A <100 <100 

 
Chloride (mg/l) N/A <200 <200 

 
Calcium (mg/l) N/A <80 <80 

 
Sulphate (mg/l) N/A <400 <400 

Nutrients  Phosphate (PO4) (mg/l) 
2   <0.02mg/L N/A <0.02mg/L 

 Total Inorganic Nitrogen 
(mgN/l) 2 <0.25mg/L N/A <0.25mg/L 

Physical water 
quality 

pH (range) 
5th percentile 
95th percentile 

 
6.7  
7.4 

 
5 
9.5 

 
5  
7.4 

 Dissolved Oxygen 
(mg/l)1 >1.7 mg/L  N/A >1.7 mg/L 

 Temperature1 Small change from 
natural  Small change from 

natural 
 Electrical conductivity 

(mS/m) – USE ONLY 
IF AGGREGATED 
SALTS CANNOT BE 
PRODUCED 

≤30mS/m 0-70 ≤30mS/m 

Biological water 
quality 

Chl-a: periphyton3  
<1.7 mg/m2 N/A  

 Chl-a: phytoplankton3  < 10 µg/L (A 
category) N/A  

 Biotic community 
composition - 
macroinvertebrates 

 
ASPT: 8 (A category)   

 
In-stream toxicity In-stream toxicity 

should not occur   

Toxics and complex 
mixtures 

Toxics (as listed in 
DWAF, 1996 6) 

≤ TWQR  
 

≤ TWQR  
 

≤ TWQR  
  

NOTES: 
1 : 95th percentile compliance. 2: 50th percentile compliance. 3 Chl-a is not applicable to Desktop Reserve studies. 4  90th percentile 
compliance 
5 ref: South African Water Quality Guidelines, Volume 1: Domestic Water Use, 2nd Ed. 1996. Department of Water Affairs and Forestry. 
Pretoria, South Africa. 
6 ref: South African Water Quality Guidelines, Volume 7: Aquatic Ecosystems, 2nd Ed. 1996. Department of Water Affairs and Forestry. 
Pretoria, South Africa. 
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  Table 5.37: PES categories and overall site assessment for the Diep River at WQSU 3 

RIVER Diep River  WATER QUALITY MONITORING POINTS 

 WQSU 
WQSU 3 (start of level II 
Ecoregion 20.02 to the 
beginning of the mountain 
stream zone) 

RC Diep R. @ Woodville Forest Reserve 
K4H003Q01 (’77 – ’80; n = 58) 

EWR SITE 3 PES K4H003Q01 (’03 – ’07; n = 36) 

Confidence 
assessment Moderate to high confidence 

Water Quality Constituents RC Value PES Value Category/Comment 

Inorganic 
salts 
(mg/L) 

MgSO4 8.86 15.87 

TEACHA was used for data 
assessment. Salts = an A category 

Na2SO4 0.00 0.00 

MgCl2 14.83 14.52 

CaCl2 7.18 9.89 

NaCl 102.10* 94.31 

CaSO4 0.66 0.59 

Nutrients 
(mg/L) 

SRP 0.003 0.018 B/C category. 
TIN 0.04 0.07 A category. 

Physical 
Variables 

pH (5th + 95th %ile) 4.8 + 6.2 4.8 + 7.5 B category. 
Temperature - - No data but no impacts expected. Dissolved oxygen - - 

Turbidity (NTU) - - No data. Slight evidence of 
sedimentation. 

Electrical conductivity (mS/m)  18.0 A category 

Response 
variables 

Chl a: periphyton - 21.25 Some nutrient elevations shown by 
periphyton data (C/D category; n=1) Chl a: phytoplankton - 0.18 

Macroinvertebrates  
ASPT$: 
mean of 
6.58 

ASPT: 7.3 
MIRAI**: 
86.1%  

B category for the present state. 

Fish community score - FRAI♦: 
86.1%  B category for the present state. 

Diatoms - SPI#=17.6 High quality water 

Toxics  - - 
No data, but some impact expected 
due to farming-related pesticides and 
fertilizer use. 

OVERALL SITE CLASSIFICATION B (PAI model) 
*: boundary value recalibrated   ♦: FRAI = Fish Response Assessment Index 
-: no data     **: MIRAI = Macro Invertebrate Response Assessment Index 
#: Specific Pollution Index    $: ASPT = Average Score Per Taxon 
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Table 5.38: Water quality Ecospecs for Diep River (WQSU 3, K40A) 

River: Diep EWR Site: 3 Monitoring site: K4H003Q01 
Water quality metrics ECOSPEC 

Inorganic salts* 

MgSO4 The 95th percentile of the data must be ≤ 16 mg/L. 

Na2SO4 The 95th percentile of the data must be ≤ 20 mg/L. 

MgCl2 The 95th percentile of the data must be ≤ 15 mg/L. 

CaCl2 The 95th percentile of the data must be ≤ 21 mg/L. 

NaCl The 95th percentile of the data must be ≤ 191 mg/L. 

CaSO4 The 95th percentile of the data must be ≤ 351 mg/L. 

Physical variables 

EC The 95th percentile of the data must be ≤ 30 mS/m. 
pH The 5th and 95th percentiles of the data must range from 4.5 to 7.5. 
Temperature Small deviation from the natural temperature range. 
Dissolved oxygen The 5th percentile of the data must be ≥ 7.5 mg/L. 

Turbidity Vary by a small amount from the natural turbidity range; minor silting of instream 
habitats acceptable. 

Nutrients 
TIN The 50th percentile of the data must be ≤ 0.25 mg/L. 
PO4-P The 50th percentile of the data must be ≤ 0.025 mg/L. 

Response 
variables 

Chl-a 
phytoplankton The 50th percentile of the data must be <15 µg/L. 

Chl-a periphyton The 50th percentile of the data must be ≤ 52.5 mg/m2.** 

Toxics The 95th percentile of the data must be within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996). 

 
* To be generated using TEACHA when the TPC for EC is exceeded or salt pollution expected. 
** Periphyton (21.25 mg/m2) is actually in a C/D category (C = 12 - 21 and D = 21 - 84 mg/m2; DWAF, 2008), so have 
defined the upper boundary of a C/D as the EcoSpec. 

Table 5.39: Water quality TPC’s for Diep River (WQSU 3, K40A) 

River: Diep EWR Site: 3 Monitoring site: K4H003Q01 
Water quality metrics TPC 

Inorganic salts* 

MgSO4 The 95th percentile of the data must be 13 – 16 mg/L. 

Na2SO4 The 95th percentile of the data must be 16 – 20 mg/L. 

MgCl2 The 95th percentile of the data must be 12 – 15 mg/L. 

CaCl2 The 95th percentile of the data must be 17 – 21 mg/L. 

NaCl The 95th percentile of the data must be 36 – 45 mg/L. 

CaSO4 The 95th percentile of the data must be 153 – 191 mg/L. 

Physical variables 

EC The 95th percentile of the data must be 24 – 30 mS/m. 
pH The 5th and 95th percentiles of the data must be <4.7 and >7.3. 

Temperature 
Small to moderate deviation from the natural temperature range. Some highly 
temperature sensitive species in lower abundances and frequency of occurrence 
than expected for reference. 

Dissolved oxygen The 5th percentile of the data must be 7.8 – 7.5 mg/L.  

Turbidity Moderate changes to the catchment land-use resulting in temporary unnaturally 
high sediment loads and high turbidities. 

Nutrients 
TIN The 50th percentile of the data must be 0.2 – 0.25 mg/L. 
PO4-P The 50th percentile of the data must be 0.02 – 0.025 mg/L. 

Response 
variables 

Chl-a 
phytoplankton The 50th percentile of the data must be 12 – 15 μg/L. 

Chl-a periphyton The 50th percentile of the data must be 42 – 52.5 mg/m2. 

Toxics The 95th percentile of the data must be within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996). 
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  Table 5.40: PES categories and overall site assessment for the Karatara River at WQSU 5 
 

RIVER Karatara River  WATER QUALITY MONITORING POINTS 

WQSU WQSU 5 (source to 
Swartvlei) RC Karatara R. @ Karatara Forest Reserve 

K4H002Q01 (’76 – ’79; n = 115) 
EWR SITE 4 PES K4H002Q01 (’03 – ’07; n = 36) 

Confidence 
assessment Moderate as adequate data to assess reference and present states  

Water Quality Constituents RC Value PES 
Value Category/Comment 

Inorganic 
salts 
(mg/L) 

MgSO4 7.62 12.63 

TEACHA was used for data assessment. 
Salts = an A category. 

Na2SO4 2.05 3.01 

MgCl2 4.43 4.16 

CaCl2 9.89 9.16 

NaCl 35.59 36.15 

CaSO4 0.73 0.73 

Nutrients 
(mg/L) 

SRP 0.022 * 0.047 B category. 
TIN 0.07 0.128 A category. 

Physical 
Variables 

pH (5th + 95th %ile) 3.7 + 7.7 3.8 + 6.6 A category. 
Temperature - - No data but no impacts expected Dissolved oxygen - - 

Turbidity (NTU) - - No data. Slight evidence of 
sedimentation. 

Electrical conductivity (mS/m) - 7.0 A category. 

Response 
variables 

Chl a: periphyton - 9.91 
B category for periphyton. 

Chl a: phytoplankton - 0.09 

Macroinvertebrates  ASPT: 
7.3 

ASPT: 
8.1 
MIRAI: 
92.3%  

A/B category for the present state. 

Fish community score - FRAI: 
82.4% B category for the present state. 

Diatoms - SPI=19.9 High quality water 

Toxics  - - No data, but some impact from timber 
processing at Geelhoutvlei. 

OVERALL SITE CLASSIFICATION B for WQSU 5, although an A category for upstream river stretch 
(PAI model) 

*: boundary value recalibrated 
-: no data 
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Table 5.41: Water quality Ecospecs for Karatara River at WQSU 5 

River: Karatara EWR Site: 4 Monitoring site: K4H002Q01 
Water quality metrics ECOSPEC 

Inorganic salts* 

MgSO4 The 95th percentile of the data must be ≤ 16 mg/L. 

Na2SO4 The 95th percentile of the data must be ≤ 20 mg/L. 

MgCl2 The 95th percentile of the data must be ≤ 15 mg/L. 

CaCl2 The 95th percentile of the data must be ≤ 21 mg/L. 

NaCl The 95th percentile of the data must be ≤ 191 mg/L. 

CaSO4 The 95th percentile of the data must be ≤ 351 mg/L. 

Physical variables 

EC The 95th percentile of the data must be ≤ 30 mS/m. 
pH The 5th and 95th percentiles of the data must range from 4.5 to 7.5. 
Temperature Natural temperature range. 
Dissolved oxygen The 5th percentile of the data must be ≥ 8.0 mg/L. 

Turbidity Vary by a small amount from the natural turbidity range; minor silting of instream 
habitats acceptable. 

Nutrients 
TIN The 50th percentile of the data must be ≤ 0.25 mg/L. 
PO4-P The 50th percentile of the data must be ≤ 0.075 mg/L. 

Response 
variables 

Chl-a 
phytoplankton The 50th percentile of the data must be < 10 µg/L. 

Chl-a periphyton The 50th percentile of the data must be ≤ 12 mg/m2. 

Toxics The 95th percentile of the data must be within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996). 

 
* To be generated using TEACHA when the TPC for EC is exceeded or salt pollution expected. 

Table 5.42: Water quality TPC’s for Karatara River at WQSU 5 

River: Karatara EWR Site: 4 Monitoring site: K4H002Q01 
Water quality metrics TPC 

Inorganic salts* 

MgSO4 The 95th percentile of the data must be 13 – 16 mg/L. 
Na2SO4 The 95th percentile of the data must be 16 – 20 mg/L. 
MgCl2 The 95th percentile of the data must be 12 – 15 mg/L. 
CaCl2 The 95th percentile of the data must be 17 – 21 mg/L. 
NaCl The 95th percentile of the data must be 36 – 45 mg/L. 
CaSO4 The 95th percentile of the data must be 153 – 191 mg/L. 

Physical variables 

EC The 95th percentile of the data must be 24 – 30 mS/m. 
pH The 5th and 95th percentiles of the data must be <4.7 and >7.3. 
Temperature Small deviation from the natural temperature range. 
Dissolved oxygen The 5th percentile of the data must be 8.2 – 8.0 mg/L.  

Turbidity Small to moderate changes to the catchment land-use resulting in minor and 
temporary effects of silting of habitats. 

Nutrients 
TIN The 50th percentile of the data must be 0.2 – 0.25 mg/L. 
PO4-P The 50th percentile of the data must be 0.06 – 0.075 mg/L.** 

Response 
variables 

Chl-a 
phytoplankton The 50th percentile of the data must be 8 – 10 μg/L. 

Chl-a periphyton The 50th percentile of the data must be 10 – 12 mg/m2. 

Toxics The 95th percentile of the data must be within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996). 

* To be generated using TEACHA when the TPC for EC is exceeded or salt pollution expected. 
** Although the upper boundary for the relevant phosphate category is 0.125 mg/L, the TPC has been set at 
0.075 mg/L as PES levels for phosphate were 0.046 mg/L. 
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  Table 5.43: PES categories and overall site assessment for the Hoëkraal River at WQSU 4 
RIVER Hoëkraal River  WATER QUALITY MONITORING POINTS 

WQSU WQSU 4 (source to beginning of 
lower foothills) RC Hoëkraal R. @ Eastbrook 

K4H001Q01 (’77 – ’80; n = 83) 
EWR SITE - PES K4H001Q01 (’03 – ’07; n = 28) 

Confidence 
assessment 

Low - Moderate as limited data for the present state assessment. Lower section in the 
backup zone from Swartvlei lake. Note that the gauging weir is located on the lower 
Hoëkraal River. 

Water Quality Constituents RC 
Value PES Value Category/Comment 

Inorganic 
salts 
(mg/L) 

MgSO4 35.87 153.20 

TEACHA was used for the 
analysis of WMS data. Results 
should be disregarded as data 
shows salt intrusion from the 
saline Swartvlei lake.   

Na2SO4 9.95 159.5 

MgCl2 35.92 100.33 

CaCl2 24.80 45.24 

NaCl 399.69 1560.41 

CaSO4 0.59 0.73 

Nutrients 
(mg/L) 

SRP 0.014 * 0.034 B category. 
TIN 0.06 0.088 A category. 

Physical 
Variables 

pH (5th + 95th %ile) 4.4 + 
7.2 4.5 + 7.8 A category. 

Temperature - - No data but no impacts 
expected, although the river is 
deep and wide above the lower 
site, which may result in 
lowering oxygen levels. 

Dissolved oxygen - - 

Turbidity (NTU) - - No data, but some evidence of 
sedimentation. 

Electrical conductivity (mS/m)  4.2: Upper site A category 

Response 
variables 

Chl a: periphyton - 4.81: Upper site 
152.93: Lower site Lower site shows some nutrient 

build-up in the water. Chl a: phytoplankton - 0.14: Upper site 
0.47: Lower site 

Macroinvertebrates  - - Not assessed as not an EWR 
site. 

Fish community score - - 

Diatoms - 

SPI=19.8: 
Upper river. 
SPI=16.2: Lower 
river. 

Upper site: High quality water. 
Lower site: Good quality water. 

Toxics  - - No data, but no impacts 
expected. 

OVERALL SITE CLASSIFICATION C Category (PAI model)  
* boundary value recalibrates  
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Table 5.44: Water quality Ecospecs for Hoëkraal River at WQSU 4 

River: Hoëkraal EWR Site: - 

Monitoring site: K4H001Q01, although 
located in the lower section of the river 
and salt water intrusion detected due to 
back-up from Swartvlei Lake. 

Water quality metrics ECOSPEC 

Inorganic salts* 

MgSO4 The 95th percentile of the data must be ≤ 16 mg/L. 

Na2SO4 The 95th percentile of the data must be ≤ 20 mg/L. 

MgCl2 The 95th percentile of the data must be ≤ 15 mg/L. 

CaCl2 The 95th percentile of the data must be ≤ 21 mg/L. 

NaCl The 95th percentile of the data must be ≤ 191 mg/L. 

CaSO4 The 95th percentile of the data must be ≤ 351 mg/L. 

Physical variables 

EC The 95th percentile of the data must be ≤ 30 mS/m. 
pH The 5th and 95th percentiles of the data must range from 4.5 to 7.5. 
Temperature Small deviation from the natural temperature range. 
Dissolved oxygen The 5th percentile of the data must be ≥ 7.5 mg/L. 

Turbidity Vary by a small amount from the natural turbidity range; minor silting of instream 
habitats acceptable. 

Nutrients 
TIN The 50th percentile of the data must be ≤ 0.25 mg/L. 
PO4-P The 50th percentile of the data must be ≤ 0.125 mg/L. 

Response 
variables 

Chl-a 
phytoplankton The 50th percentile of the data must be <10 µg/L. 

Chl-a periphyton The 50th percentile of the data must be ≤ 12 mg/m2. 

Toxics The 95th percentile of the data must be within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996). 

 
* To be generated using TEACHA when the TPC for EC is exceeded or salt pollution expected. 
 
Table 5.45: Water quality TPC’s for Hoëkraal River at WQSU 4 
River: Hoekraal EWR Site: - Monitoring site: K4H001Q01 

Water quality metrics TPC 

Inorganic salts* 

MgSO4 The 95th percentile of the data must be 13 – 16 mg/L. 

Na2SO4 The 95th percentile of the data must be 16 – 20 mg/L. 

MgCl2 The 95th percentile of the data must be 12 – 15 mg/L. 

CaCl2 The 95th percentile of the data must be 17 – 21 mg/L. 

NaCl The 95th percentile of the data must be 36 – 45 mg/L. 

CaSO4 The 95th percentile of the data must be 153 – 191 mg/L. 

Physical variables 

EC The 95th percentile of the data must be 24 – 30 mS/m. 
pH The 5th and 95th percentiles of the data must be <4.7 and >7.3. 

Temperature Small to moderate changes to the catchment land-use resulting in minor and 
temporary effects of silting of habitats. 

Dissolved oxygen The 5th percentile of the data must be 7.8 – 7.5 mg/L.  

Turbidity Moderate changes to the catchment land-use resulting in temporary unnaturally 
high sediment loads and high turbidities. 

Nutrients 
TIN The 50th percentile of the data must be 0.2 – 0.25 mg/L. 
PO4-P The 50th percentile of the data must be 0.1 – 0.125 mg/L. 

Response 
variables 

Chl-a 
phytoplankton The 50th percentile of the data must be 8 – 10 μg/L. 

Chl-a periphyton The 50th percentile of the data must be 10 – 12 mg/m2. 

Toxics The 95th percentile of the data must be within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996). 
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Table 5.46: PES categories and overall site assessment for Goukamma River at WQSU 1 
RIVER Goukamma River WATER QUALITY MONITORING POINTS 

WQSU WQSU 1 (source to the end of the 
mountainous area) RC Rooi R. @ George 

K3H002-Q01 (’77 – ’79 n = 84) 
EWR SITE None PES K3H002-Q01 (’01 – ’06 n = 65) 

Confidence assessment Low to medium because no DWAF monitoring station. However unimpacted 
catchment and likely to be similar to other mountain streams. 

Water Quality Constituents RC Value PES 
Value Category/Comment 

Inorganic 
salts (mg/L) 

MgSO4   

No data 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Nutrients 
(mg/L) 

SRP 0.014 ≤0.014* A category. 
TIN 0.04 ≤0.25* A category. 

Physical 
Variables 

pH (5th – 95th %)  3.7 – 6.7 Naturally acidic. 
Temperature   No data but expected 

to be natural as little 
development in 

upstream catchment. 

Dissolved oxygen   

Turbidity (NTU)   

Electrical conductivity (mS/m) 16 17 A category. 

Response 
variables 

Chl a: periphyton   No data 

Chl a: phytoplankton   No data 

Macroinvertebrates   No data 

Fish community score   No data 

Toxics    No data. 

OVERALL SITE CLASSIFICATION A 
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Table 5.48: PES categories and overall site assessment for Goukamma River at WQSU 2 

RIVER Goukamma River  WATER QUALITY MONITORING POINTS 

WQSU 

WQSU 2 (edge of 
mountainous/forested area 
to the upper limit of tidal 
influence - at approximately 
the N2 Bridge) 

RC Karatara R. @ Karatara State Forest 
K4H002-Q01 (’71 – ’76; n = 107) 

EWR SITE Gou 1 PES K4H002-Q01 (’01 – ’06; n = 51) 

Confidence 
assessment Low, the monitoring station is in an adjacent catchment.  

Water Quality Constituents RC Value PES 
Value Category/Comment G-power 

(Confidence) 

Inorganic 
salts 
(mg/L) 

MgSO4   

 No data 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Nutrients 
(mg/L) 

SRP 0.018 0.048* Category = C. Trend = 
increasing 0.232 (Low) 

TIN 0.11 0.11 Category = A. Trend = 
stable  

Physical 
Variables 

pH (5th – 95th %)  3.8 – 
6.4 Naturally acidic waters 0.781 (Medium) 

Temperature   No data. Unlikely to be a 
problem  Dissolved oxygen   

Turbidity (NTU)   No data. Visual 
inspection = low turbidity  

Electrical conductivity (mS/m) 10 12 Category = A. Trend = 
stable  0.997 (High) 

Response 
variables 

Chl a: periphyton   No data. Visual 
inspection = no 
excessive algal growth 

 

Chl a: phytoplankton    

Macroinvertebrates    
B category; ASPT = 7.2, 
SASS = 143 (this study). 
Natural (RHP) 

 
 

Fish community score   C (this study)  

Toxics    No data, but unlikely to 
be a problem 

 
 

OVERALL SITE CLASSIFICATION A Category (PAI model) 
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  Table 5.50: PES categories and overall site assessment for the Knysna River ay WQSU 1 
RIVER Knynsa River  WATER QUALITY MONITORING POINTS 

WQSU WQSU 1 RC Knysna R. @ Millwood 
K5H002Q01 (’77 – ’80; n = 75) 

EWR SITE 1 PES K5H002Q01 (’04 – ’07; n = 26) 

Confidence 
assessment Moderate as adequate data to assess reference and present states  

Water Quality Constituents RC Value PES Value Category/Comment 

Inorganic 
salts 
(mg/L) 

MgSO4 7.18 7.19 

TEACHA was used for data 
assessment. Salts = A category  

Na2SO4 1.49 4.20 

MgCl2 2.60 2.73 

CaCl2 11.50 3.92 

NaCl 50.83* 39.54 

CaSO4 0.53 0.38 

Nutrients 
(mg/L) 

SRP 0.011* 0.021 B category 
TIN 0.06  0.112 A category 

Physical 
Variables 

pH (5th + 95th %ile) 4.0 + 6.9 4.5 + 7.2 A category 
Temperature - - No data but no impacts expected, 

although less shading may result 
in a slight increase in instream 
temperature. 

Dissolved oxygen - - 

Turbidity (NTU) - - No data. Some evidence of slight 
sedimentation seen. 

Electrical conductivity (mS/m)  9.0 A category. 

Response 
variables 

Chl a: periphyton - 4.08 Some nutrient elevation indicated 
by periphyton values (B category; 
n=1). Chl a: phytoplankton - 0.12 

Macroinvertebrates  ASPT: 
mean of 8.1 

ASPT: 6.9 
MIRAI: 
86.92% 

B category for the present state. 

Fish community score - FRAI: 86.4%  B category for the present state. 

Diatoms - SPI=18.9 High quality water. 

Toxics  - - No data but no impacts expected. 

OVERALL SITE CLASSIFICATION A/B for WQSU 1, although an A category for EWR 1 and 
upstream of the site (PAI model) 
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  Table 5.51: Water quality Ecospecs for Knysna River at WQSU 1 

River: Knysna EWR: 1 Monitoring site: K5H002Q01 
Water quality metrics ECOSPEC 

Inorganic salts* 

MgSO4 The 95th percentile of the data must be ≤ 16 mg/L. 
Na2SO4 The 95th percentile of the data must be ≤ 20 mg/L. 
MgCl2 The 95th percentile of the data must be ≤ 15 mg/L. 
CaCl2 The 95th percentile of the data must be ≤ 21 mg/L. 
NaCl The 95th percentile of the data must be ≤ 45 mg/L. 
CaSO4 The 95th percentile of the data must be ≤ 351 mg/L. 

Physical variables 

EC The 95th percentile of the data must be ≤ 30 mS/m. 
pH The 5th and 95th percentiles of the data must range from 4.5 to 7.5. 
Temperature Natural temperature range.  
Dissolved oxygen The 5th percentile of the data must be ≥ 8.0 mg/L. 

Turbidity Vary by a small amount from the natural turbidity range; minor silting of 
instream habitats acceptable. 

Nutrients 
TIN The 50th percentile of the data must be ≤ 0.25 mg/L. 
PO4-P The 50th percentile of the data must be ≤0.025 mg/L. 

Response 
variables 

Chl-a 
phytoplankton The 50th percentile of the data must be <15 µg/L. 

Chl-a periphyton The 50th percentile of the data must be ≤ 12 mg/m2. 

Toxics The 95th percentile of the data must be within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996). 

* To be generated using TEACHA when the TPC for EC is exceeded or salt pollution expected. 

  Table 5.52: Water quality TPC’s for Knysna River at WQSU 1 

River: Knysna EWR: 1 Monitoring site: K5H002Q01 
Water quality metrics TPC 

Inorganic salts* 

MgSO4 The 95th percentile of the data must be 13 – 16 mg/L. 
Na2SO4 The 95th percentile of the data must be 16 – 20 mg/L. 
MgCl2 The 95th percentile of the data must be 12 – 15 mg/L. 
CaCl2 The 95th percentile of the data must be 17 – 21 mg/L. 
NaCl The 95th percentile of the data must be 36 – 45 mg/L. 
CaSO4 The 95th percentile of the data must be 280 – 351 mg/L. 

Physical variables 

EC The 95th percentile of the data must be 24 – 30 mS/m. 
pH The 5th and 95th percentiles of the data must be <4.7 and >7.3. 
Temperature Small deviation from the natural temperature range. 
Dissolved oxygen The 5th percentile of the data must be 8.2 – 8.0 mg/L.  

Turbidity Moderate changes to the catchment land-use resulting in temporary unnaturally 
high sediment loads and high turbidities. 

Nutrients 
TIN The 50th percentile of the data must be 0.2 – 0.25 mg/L. 
PO4-P The 50th percentile of the data must be 0.02 – 0.025 mg/L. 

Response 
variables 

Chl-a 
phytoplankton The 50th percentile of the data must be 12 – 15 μg/L. 

Chl-a periphyton The 50th percentile of the data must be 10 – 12 mg/m2. 

Toxics The 95th percentile of the data must be within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996). 

* To be generated using TEACHA when the TPC for EC is exceeded or salt pollution expected. 
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  Table 5.53: PES categories and overall site assessment for the Gouna River at WQSU 2 
RIVER Gouna River  WATER QUALITY MONITORING POINTS 

WQSU WQSU 2 RC Gouna R. @ Gouna Commonage 
K5H001Q01 (’77 – ’80; n = 76) 

EWR SITE 2 PES K5H001Q01 (’81 – ’84; n = 30) 

Confidence 
assessment Low confidence due to limited data, particularly for present state 

Water Quality Constituents RC Value PES 
Value Category/Comment 

Inorganic 
salts 
(mg/L) 

MgSO4 14.45 23.19 

TEACHA was used for data 
assessment. Slight elevation in salts 
seen, i.e. an A/B category  

Na2SO4 3.78 0.30 

MgCl2 10.75 12.11 

CaCl2 10.59 9.35 

NaCl 95.29* 102.20 

CaSO4 0.54 0.72 

Nutrients 
(mg/L) 

SRP 0.009* 0.011 A category. 
TIN 0.070 0.120 A category. 

Physical 
Variables 

pH (5th + 95th %ile) 4.0 + 6.8 4.0 + 5.6 A category as little change from 
natural. 

Temperature - - No data but no impacts expected. Dissolved oxygen - - 

Turbidity (NTU) - - 
No data. Sedimentation seen in lower 
section of the WQSU, i.e. below the 
pump station. 

Electrical conductivity (mS/m)  15.0 A category. 

Response 
variables 

Chl a: periphyton - 43.70 Nutrient elevations indicated by 
periphyton value (D category; n=1). Chl a: phytoplankton - 0.09 

Macroinvertebrates  ASPT: 
6.9 – 7.6 

ASPT: 7.6 
MIRAI: 
92.8% 

A category for the present state. 

Fish community score - FRAI: 
93.8% A category for the present state. 

Diatoms - SPI=19.8 High quality water. 

Toxics  - - No data but no toxics expected. 

OVERALL SITE CLASSIFICATION B for WQSU 2, although an A category for river stretch upstream 
of the pump station (PAI model) 
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  Table 5.54: Water quality EcoSpecs for Gouna River at WQSU 2 

River: Gouna EWR: 2 Monitoring site: K5H001Q01 
Water quality metrics ECOSPEC 

Inorganic salts* 

MgSO4 The 95th percentile of the data must be ≤ 23 mg/L. 
Na2SO4 The 95th percentile of the data must be ≤ 20 mg/L. 
MgCl2 The 95th percentile of the data must be ≤ 15 mg/L. 
CaCl2 The 95th percentile of the data must be ≤ 21 mg/L. 
NaCl The 95th percentile of the data must be ≤ 191 mg/L. 
CaSO4 The 95th percentile of the data must be ≤ 351 mg/L. 

Physical variables 

EC The 95th percentile of the data must be ≤ 43 mS/m. 
pH The 5th and 95th percentiles of the data must range from 4.5 to 7.5. 
Temperature Largely natural to small deviation from the natural temperature range. 
Dissolved oxygen The 5th percentile of the data must be ≥ 7.5 mg/L. 

Turbidity Vary by a small amount from the natural turbidity range; minor silting of instream 
habitats acceptable. 

Nutrients 
TIN The 50th percentile of the data must be ≤ 0.15 mg/L. 
PO4-P The 50th percentile of the data must be ≤0.025 mg/L. 

Response 
variables 

Chl-a 
phytoplankton The 50th percentile of the data must be <15 µg/L. 

Chl-a periphyton The 50th percentile of the data must be ≤ 84 mg/m2.. 

Toxics The 95th percentile of the data must be within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996). 

* To be generated using TEACHA when the TPC for EC is exceeded or salt pollution expected. 

  Table 5.55: Water quality TPC’s for Gouna River at WQSU 2 

River: Gouna EWR: 2 Monitoring site: K5H001Q01 
Water quality metrics TPC 

Inorganic salts* 

MgSO4 The 95th percentile of the data must be 18 – 23 mg/L. 

Na2SO4 The 95th percentile of the data must be 16 – 20 mg/L. 

MgCl2 The 95th percentile of the data must be 12 – 15 mg/L. 

CaCl2 The 95th percentile of the data must be 17 – 21 mg/L. 

NaCl The 95th percentile of the data must be 36 – 45 mg/L. 

CaSO4 The 95th percentile of the data must be 153 – 191 mg/L. 

Physical variables 

EC The 95th percentile of the data must be 35 – 43 mS/m. 
pH The 5th and 95th percentiles of the data must be <4.7 and >7.3. 

Temperature 
Small to moderate deviation from the natural temperature range. Some highly 
temperature sensitive species in lower abundances and frequency of occurrence 
than expected for reference. 

Dissolved oxygen The 5th percentile of the data must be 7.8 – 7.5 mg/L.  

Turbidity Moderate changes to the catchment land-use resulting in temporary unnaturally 
high sediment loads and high turbidities. 

Nutrients 
TIN The 50th percentile of the data must be 0.2 – 0.25 mg/L. 
PO4-P The 50th percentile of the data must be 0.012 – 0.015 mg/L. 

Response 
variables 

Chl-a 
phytoplankton The 50th percentile of the data must be 12 – 15 μg/L. 

Chl-a periphyton The 50th percentile of the data must be 67 – 84 mg/m2. 

Toxics The 95th percentile of the data must be within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996). 
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6. GROUNDWATER - QUANTITY COMPONENT  
 
The groundwater quantity component was determined using values (recharge and groundwater baseflow) 
obtained during the determination of water resource classes and associated resource quality objectives in the 
Breede-Gouritz WMA, (DWS 2017), shown in Table 6.1.  
 
Population values were obtained from the Water Services dataset of 2011 for the Breede catchment and from 
the Gouritz Catchment Intermediate Reserve study for the Gouritz catchment. The Basic Human Needs Reserve 
provides for the essential needs of individuals served by the water resource in question and includes water for 
drinking, food preparation and for personal hygiene. A life-line amount of 25 litres per person per day was used. 
 
Table 6.1: Breede-Gouritz Groundwater Reserve 

Quaternary 
Catchment 

Recharge 
(Mm3/a) 

Population 
 

Basic 
Human 
Needs 

(Mm3/a) 
 

Groundwater 
Baseflow 
(Mm3/a) 

 

Reserve 
(Mm3/a) 

 

Reserve as 
% of 

Recharge 
 

G40A 13.06 15963 0.15 3.17 3.32 25.39 
G40B 19.19 4612 0.04 5.33 5.37 27.99 
G40C 45.16 38379 0.35 6.25 6.60 14.62 
G40D 59.72 15963 0.15 14.45 14.60 24.44 
G40E 13.19 7670 0.07 4.41 4.48 33.97 
G40F 11.28 28422 0.26 2.12 2.38 21.09 
G40G 16.02 17112 0.16 3.72 3.88 24.20 
G40H 6.53 32767 0.30 1.58 1.88 28.77 
G40J 6.92 1574 0.01 2.53 2.54 36.77 
G40K 9.13 15963 0.15 4.67 4.82 52.75 
G40L 13.96 15963 0.15 1.63 1.78 12.72 
G40M 10.57 355 0.003 5.17 5.17 48.94 
G50A 7.37 1370 0.01 2.61 2.62 35.58 
G50B 6.59 1507 0.01 3.47 3.48 52.86 
G50C 8.56 1748 0.02 2.05 2.07 24.13 
G50D 5.39 9430 0.09 2.55 2.64 48.91 
G50E 4.92 14355 0.13 1.37 1.50 30.51 
G50F 6.64 1989 0.02 1.27 1.29 19.40 
G50G 2.40 844 0.01 1.43 1.44 59.90 
G50H 5.75 736 0.01 3.28 3.29 57.16 
G50J 6.07 3325 0.03 1.90 1.93 31.80 
G50K 2.72 1748 0.02 0.76 0.78 28.53 
H10A 13.15 12494 0.11 0.76 0.87 6.65 
H10B 12.20 12494 0.11 0.48 0.59 4.87 
H10C 21.28 57300 0.52 2.00 2.52 11.86 
H10D 14.89 12494 0.11 2.05 2.16 14.53 
H10E 20.35 12494 0.11 3.20 3.31 16.29 
H10F 25.24 20720 0.19 1.39 1.58 6.26 
H10G 31.82 12494 0.11 0.44 0.55 1.74 
H10H 28.48 12494 0.11 2.80 2.91 10.23 
H10J 61.45 1035 0.01 7.94 7.95 12.94 
H10K 43.17 12494 0.11 7.40 7.51 17.41 
H10L 2.76 4268 0.04 0.00 0.04 1.41 
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Quaternary 
Catchment 

Recharge 
(Mm3/a) 

Population 
 

Basic 
Human 
Needs 

(Mm3/a) 
 

Groundwater 
Baseflow 
(Mm3/a) 

 

Reserve 
(Mm3/a) 

 

Reserve as 
% of 

Recharge 
 

H20A 2.42 427 0.00 0.47 0.47 19.58 
H20B 5.37 17136 0.16 0.17 0.33 6.08 
H20C 2.84 1266 0.01 0.05 0.06 2.17 
H20D 8.74 1266 0.01 2.11 2.12 24.27 
H20E 14.68 1266 0.01 2.01 2.02 13.77 
H20F 8.65 875 0.01 0.32 0.33 3.79 
H20G 4.83 1266 0.01 0.47 0.48 9.97 
H20H 1.56 140420 1.28 0.07 1.35 86.62 
H30A 5.17 1102 0.01 0.33 0.34 6.58 
H30B 6.04 39573 0.36 0.16 0.52 8.63 
H30C 10.59 1317 0.01 0.07 0.08 0.77 
H30D 3.18 926 0.01 0.06 0.07 2.15 
H30E 2.95 9784 0.09 0.31 0.40 13.53 
H40A 3.74 2233 0.02 0.87 0.89 23.81 
H40B 12.26 2152 0.02 0.87 0.89 7.26 
H40C 4.90 2233 0.02 0.86 0.88 17.97 
H40D 4.18 2233 0.02 1.85 1.87 44.75 
H40E 10.91 2233 0.02 0.20 0.22 2.02 
H40F 1.07 1798 0.02 0.58 0.60 55.74 
H40G 3.22 2233 0.02 0.23 0.25 7.78 
H40H 4.71 1217 0.01 0.13 0.14 3.00 
H40J 4.44 26455 0.24 0.18 0.42 9.49 
H40K 2.99 3916 0.04 0.24 0.28 9.22 
H40L 2.47 2290 0.02 0.42 0.44 17.85 
H50A 1.42 3842 0.04 0.26 0.30 20.78 
H50B 5.04 5825 0.05 0.78 0.83 16.53 
H60A 30.87 10083 0.09 2.49 2.58 8.36 
H60B 42.43 7900 0.07 7.28 7.35 17.33 
H60C 30.89 15284 0.14 1.64 1.78 5.76 
H60D 14.76 511 0.00 0.95 0.95 6.47 
H60E 9.73 10305 0.09 0.71 0.80 8.26 
H60F 7.65 3321 0.03 0.66 0.69 9.02 
H60G 4.11 10083 0.09 0.64 0.73 17.81 
H60H 7.49 10083 0.09 1.14 1.23 16.45 
H60J 8.17 10083 0.09 1.31 1.40 17.16 
H60K 3.59 10083 0.09 1.04 1.13 31.53 
H60L 2.88 10083 0.09 0.87 0.96 33.40 
H70A 5.55 4786 0.04 1.47 1.51 27.27 
H70B 22.83 19350 0.18 4.17 4.35 19.04 
H70C 3.99 4915 0.04 0.23 0.27 6.89 
H70D 20.70 4786 0.04 5.53 5.57 26.93 
H70E 26.55 6729 0.06 5.16 5.22 19.67 
H70F 15.50 2721 0.02 2.31 2.33 15.06 
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Quaternary 
Catchment 

Recharge 
(Mm3/a) 

Population 
 

Basic 
Human 
Needs 

(Mm3/a) 
 

Groundwater 
Baseflow 
(Mm3/a) 

 

Reserve 
(Mm3/a) 

 

Reserve as 
% of 

Recharge 
 

H70G 3.92 4786 0.04 1.26 1.30 33.26 
H70H 2.80 746 0.01 1.89 1.90 67.74 
H70J 3.95 4786 0.04 1.43 1.47 37.31 
H70K 3.03 772 0.01 1.21 1.22 40.17 
H80A 16.34 0 0.00 7.21 7.21 44.12 
H80B 24.01 0 0.00 6.45 6.45 26.86 
H80C 5.75 10 110 0.09 0.61 0.70 12.21 
H80D 2.57 0 0.00 1.23 1.23 47.86 
H80E 7.66 392 0.00 2.11 2.11 27.59 
H80F 5.96 585 0.01 2.72 2.73 45.73 
H90A 19.62 0 0.00 9.04 9.04 46.08 
H90B 12.96 0 0.00 6.02 6.02 46.45 
H90C 5.51 18 526 0.17 1.93 2.10 38.10 
H90D 10.38 1 697 0.02 3.29 3.31 31.84 
H90E 9.70 6 253 0.06 4.88 4.94 50.90 
J11A 2.98 0 0.00 0.00 0.00 0.00 
J11B 3.11 0 0.00 0.00 0.00 0.00 
J11C 0.22 192 0.00 0.00 0.00 0.80 
J11D 3.74 48 0.00 0.00 0.00 0.01 
J11E 1.40 4 773 0.04 0.00 0.04 3.11 
J11F 0.43 734 0.01 0.00 0.01 1.56 
J11G 0.12 84 0.00 0.00 0.00 0.64 
J11H 4.01 885 0.01 0.00 0.01 0.20 
J11J 6.02 1 333 0.01 0.00 0.01 0.20 
J11K 2.52 11 732 0.11 0.00 0.11 4.25 
J12A 3.15 0 0.00 0.02 0.02 0.63 
J12B 1.55 7 857 0.07 0.00 0.07 4.63 
J12C 1.59 152 0.00 0.01 0.01 0.72 
J12D 6.32 535 0.00 0.02 0.02 0.39 
J12E 1.93 507 0.00 0.02 0.02 1.28 
J12F 6.15 336 0.00 0.03 0.03 0.54 
J12G 5.66 294 0.00 0.01 0.01 0.22 
J12H 4.53 0 0.00 0.02 0.02 0.44 
J12J 4.59 0 0.00 0.01 0.01 0.22 
J12K 2.44 0 0.00 0.01 0.01 0.41 
J12L 6.59 681 0.01 0.05 0.06 0.85 
J12M 3.04 0 0.00 0.06 0.06 1.97 
J13A 4.10 0 0.00 0.02 0.02 0.49 
J13B 2.86 660 0.01 0.03 0.04 1.26 
J13C 2.91 0 0.00 0.03 0.03 1.03 
J21A 4.28 34 661 0.32 0.00 0.32 7.39 
J21B 0.56 389 0.00 0.00 0.00 0.63 
J21C 0.12 406 0.00 0.00 0.00 3.09 
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Quaternary 
Catchment 

Recharge 
(Mm3/a) 

Population 
 

Basic 
Human 
Needs 

(Mm3/a) 
 

Groundwater 
Baseflow 
(Mm3/a) 

 

Reserve 
(Mm3/a) 

 

Reserve as 
% of 

Recharge 
 

J21D 0.24 0 0.00 0.00 0.00 0.00 
J21E 0.26 0 0.00 0.00 0.00 0.00 
J22A 3.04 0 0.00 0.00 0.00 0.00 
J22B 1.12 0 0.00 0.00 0.00 0.00 
J22C 1.27 241 0.00 0.00 0.00 0.17 
J22D 1.22 133 0.00 0.00 0.00 0.10 
J22E 1.31 0 0.00 0.00 0.00 0.00 
J22F 0.12 1 237 0.01 0.00 0.01 9.41 
J22G 2.92 0 0.00 0.00 0.00 0.00 
J22H 4.19 919 0.01 0.00 0.01 0.20 
J22J 0.90 0 0.00 0.00 0.00 0.00 
J22K 0.35 0 0.00 0.00 0.00 0.00 
J23A 0.28 2 080 0.02 0.00 0.02 6.78 
J23B 0.50 47 0.00 0.00 0.00 0.09 
J23C 0.25 12 0.00 0.00 0.00 0.04 
J23D 0.70 12 0.00 0.00 0.00 0.02 
J23E 2.03 674 0.01 0.18 0.19 9.17 
J23F 1.33 6 901 0.06 0.00 0.06 4.73 
J23G 0.00 0 0.00 0.00 0.00 0.00 
J23H 1.11 0 0.00 0.00 0.00 0.00 
J23J 1.82 0 0.00 0.97 0.97 53.30 
J24A 2.58 193 0.00 0.00 0.00 0.07 
J24B 0.51 1 521 0.01 0.00 0.01 2.72 
J24C 0.21 0 0.00 0.00 0.00 0.00 
J24D 0.08 314 0.00 0.00 0.00 3.58 
J24E 0.39 0 0.00 0.00 0.00 0.00 
J24F 1.37 0 0.00 0.00 0.00 0.00 
J25A 2.42 200 0.00 1.02 1.02 42.22 
J25B 4.45 4 135 0.04 1.23 1.27 28.49 
J25C 1.04 1 342 0.01 0.02 0.03 3.10 
J25D 2.94 5 170 0.05 0.61 0.66 22.35 
J25E 1.12 402 0.00 0.04 0.04 3.90 
J31A 7.88 0 0.00 1.13 1.13 14.34 
J31B 1.57 0 0.00 0.48 0.48 30.57 
J31C 1.87 0 0.00 0.35 0.35 18.72 
J31D 2.07 266 0.00 0.38 0.38 18.47 
J32A 0.08 50 0.00 0.00 0.00 0.57 
J32B 0.01 881 0.01 0.00 0.01 80.39 
J32C 0.01 77 0.00 0.00 0.00 7.03 
J32D 0.00 0 0.00 0.00 0.00 0.00 
J32E 1.76 719 0.01 0.00 0.01 0.37 
J33A 4.81 130 0.00 1.44 1.44 29.96 
J33B 8.98 680 0.01 1.47 1.48 16.44 
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Quaternary 
Catchment 

Recharge 
(Mm3/a) 

Population 
 

Basic 
Human 
Needs 

(Mm3/a) 
 

Groundwater 
Baseflow 
(Mm3/a) 

 

Reserve 
(Mm3/a) 

 

Reserve as 
% of 

Recharge 
 

J33C 2.83 76 0.00 0.01 0.01 0.38 
J33D 3.82 255 0.00 1.24 1.24 32.52 
J33E 8.22 13 522 0.12 1.98 2.10 25.59 
J33F 4.50 34 154 0.31 2.19 2.50 55.59 
J34A 3.08 7 465 0.07 1.48 1.55 50.26 
J34B 6.44 1 850 0.02 2.85 2.87 44.52 
J34C 9.60 669 0.01 3.51 3.52 36.63 
J34D 4.06 1 915 0.02 1.80 1.82 44.77 
J34E 2.29 1 321 0.01 1.13 1.14 49.87 
J34F 3.44 2 928 0.03 0.47 0.50 14.44 
J35A 8.47 31 018 0.28 1.20 1.48 17.51 
J35B 8.12 5 831 0.05 1.24 1.29 15.93 
J35C 1.98 3 633 0.03 0.88 0.91 46.12 
J35D 9.82 5 284 0.05 3.65 3.70 37.66 
J35E 1.33 1 224 0.01 0.21 0.22 16.63 
J35F 6.67 2 796 0.03 2.02 2.05 30.67 
J40A 9.73 970 0.01 5.03 5.04 51.79 
J40B 5.45 0 0.00 2.71 2.71 49.72 
J40C 15.81 1 076 0.01 6.58 6.59 41.68 
J40D 10.21 8 056 0.07 4.20 4.27 41.86 
J40E 7.48 1 908 0.02 3.45 3.47 46.36 
K10A 2.34 53 970 0.49 1.16 1.65 70.62 
K10B 1.96 4 727 0.04 1.20 1.24 63.43 
K10C 4.43 0 0.00 2.33 2.33 52.60 
K10D 2.53 1 579 0.01 1.10 1.11 44.05 
K10E 13.70 4 122 0.04 4.30 4.34 31.66 
K10F 2.82 7 002 0.06 0.99 1.05 37.37 
K20A 19.85 9 650 0.09 6.15 6.24 31.43 
K30A 28.06 6 994 0.06 7.15 7.21 25.71 
K30B 21.52 6 334 0.06 5.03 5.09 23.64 
K30C 27.80 146 970 1.34 7.83 9.17 32.99 
K30D 18.44 9 839 0.09 7.43 7.52 40.78 
K40A 8.99 512 0.00 3.79 3.79 42.21 
K40B 13.52 0 0.00 4.85 4.85 35.87 
K40C 17.00 6 256 0.06 4.32 4.38 25.75 
K40D 17.74 20 130 0.18 3.71 3.89 21.95 
K40E 26.56 13 515 0.12 10.61 10.73 40.41 
K50A 27.43 49 0.00 10.09 10.09 36.79 
K50B 24.71 14 745 0.13 8.58 8.71 35.27 
K60A 6.43 154 0.00 4.20 4.20 65.34 
K60B 8.43 43 0.00 5.70 5.70 67.62 
K60C 10.95 1 668 0.02 6.60 6.62 60.41 
K60D 23.54 681 0.01 12.43 12.44 52.83 
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Quaternary 
Catchment 

Recharge 
(Mm3/a) 

Population 
 

Basic 
Human 
Needs 

(Mm3/a) 
 

Groundwater 
Baseflow 
(Mm3/a) 

 

Reserve 
(Mm3/a) 

 

Reserve as 
% of 

Recharge 
 

K60E 6.39 2 392 0.02 3.95 3.97 62.16 
K60F 14.35 10 113 0.09 9.35 9.44 65.80 
K60G 11.31 23 053 0.21 5.02 5.23 46.25 
K70A 14.30 5 364 0.05 6.84 6.89 48.17 
K70B 20.46 852 0.01 4.46 4.47 21.84 

 
 
PROPOSED GROUNDWATER RESERVE – WATER QUALITY COMPONENT 
The groundwater quality of quaternary catchments with available hydrochemistry data was assessed against 
the domestic water target water quality ranges as shown in Table 6.2. A summary of the results for the 
groundwater quality classification at quaternary level in the terms of basic human needs requirements is included 
in the tables that follow.  
 
Table 6.2: Physical and chemical water quality 

Parameter Target Water Quality Ranges 1) 
Units Class 0 Class I   Class II Class III 

pH pH units 6 – 9 5 – 6 & 9 – 9.5 4 – 5 & > 9.5 – 10  <4 & > 10 
Electrical Conductivity mS/m < 70 70 - 150 150 – 370 > 370 

Calcium as Ca mg/l < 80 80 - 150 150 – 300 > 300 
Magnesium as Mg mg/l < 70 70 - 100 100 – 200 > 200 

Sodium as Na mg/l < 100 100 - 200 200 – 400 > 400 
Chloride as Cl mg/l < 100 100 - 200 200 – 600 > 600 

Sulphate as SO4 mg/l < 200 200 - 400 400 – 600 > 600 
Nitrate as NOx-N mg/l < 6 6 - 10 10 – 20 > 20 

Fluoride as F mg/l <0.7 0.7 – 1.0 1.0 – 1.5 > 1.5 
1) Reference: Classification Systems in terms of – Water Research Commission: Quality of Domestic Water Supplies – Volume 1. Report 
No. TT 101/98, Second Edition, 1998. 
 
The water quality for the following quaternary catchments were not assessed due to insufficient information (lack 
of representative groundwater quality data): 

• G40B; G40D; G40E; G40G; G40K 
• G50A; G50B; G50C; G50D; G50G; G50J 
• H10D; H10E; H10J; H10K 
• H20C; H20G; H20H 
• H30B; H30E 
• H40C; H40D; H40E; H40G; H40J; H40K; H40L 
• H50A; H50B 
• H60A; H60B; H60C; H60D; H60E; H60F; H60G; H60H; H60J; H60K; H60L 
• H70A; H70C; H70D; H70E; H70F; H70G; H70H; H70J 
• J11A; J11C; J11D; J11F; J11H; J11J; J11K 
• J12A; J12C; J12E; J12J; J12M 
• J13A; J13C, J22A; J22G; J22K, J23B; J23E; J23J, J24, J25B; J25D; J25E 
• J31A; J31B; J31C, J32D, J33A; J33B; J33C, J34C; J34E, J35C; J35E; J35F 
• J40A; J40B; J40C 
• K10C; K10E; K10F 
• K20A 
• K30A; K30C; K30D 
• K40A; K40B; K40C; K40D; K40E 
• K50A 
• K60A; K60B; K60C; K60D; K60E; K60F; K60G 
• K70A; K70B
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Table 6.4: Summary of the water quality class and parameters of concern 
Quaternary 
catchment 

Water quality class 
(WRC, 1998) 

Water quality parameters of concern 

G40C 0 None 
G40F 0 None 
G40J 0 None 
G40L II Sodium, Chloride 
G40M II Chloride 
G50E I Chloride 
G50F I Chloride 
G50H III Electrical Conductivity, Magnesium, Sodium, Chloride, Sulphate 
G50J II Chloride, Sodium, Electrical Conductivity 
H10A II Sodium, Chloride, Electrical Conductivity 
H10B 0 None 
H10C I Chloride 
H10F 0 None 
H10G 0 None 
H10H II Chloride 
H10L 0 None 
H20A 0 None 
H20B 0 None 
H20D 0 None 
H20E 0 None 
H20F 0 None 
H30A II Chloride 
H30C 0 None 
H30D 0 None 
H40A I Electrical Conductivity, Calcium, Chloride 
H40B 0 None 
H40F 0 None 
H70B III Electrical Conductivity, Magnesium, Sodium, Chloride 
H70K II Chloride 
H90D II Chloride 
H90E II Electrical Conductivity, Sodium, Chloride 
J11B I Electrical Conductivity 
J11E II Electrical Conductivity, Chloride 
J11G II Electrical Conductivity, Chloride 
J12B III Electrical Conductivity, Magnesium, Sodium, Chloride 
J12D II Electrical Conductivity, Sodium, Chloride 
J12F III Electrical Conductivity, Sodium, Chloride 
J12G III Electrical Conductivity, Sodium, Chloride 
J12H II Electrical Conductivity, Chloride 
J12K III Electrical Conductivity, Calcium, Sodium, Chloride, Sulphate 
J12L 0 None 
J13B III Electrical Conductivity, Sodium, Chloride 
J21A 0 None 
J21B I Electrical Conductivity, Sodium, Chloride 
J21C I Electrical Conductivity  
J21D I Electrical Conductivity, Sodium, Chloride 
J21E I Electrical Conductivity  
J22B I Electrical Conductivity  
J22C I Electrical Conductivity, Sodium 
J22D I Electrical Conductivity, Sodium, Chloride 
J22E I Electrical Conductivity  
J22F I Electrical Conductivity, Calcium, Chloride 
J22H II Electrical Conductivity, Calcium, Sodium, Chloride 
J22J I Electrical Conductivity  
J23A II Electrical Conductivity, Sodium, Chloride, Sulphate 
J23C I Electrical Conductivity, Calcium, Sodium, Chloride 
J23D II Electrical Conductivity, Chloride 
J23F I Electrical Conductivity, Sodium, Chloride 
J24A I Electrical Conductivity  
J24B I Electrical Conductivity  
J24C I Electrical Conductivity, Sodium, Chloride 
J24D II Electrical Conductivity, Chloride 
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Quaternary 
catchment 

Water quality class 
(WRC, 1998) 

Water quality parameters of concern 

J24E II Electrical Conductivity, Chloride 
J25A 0 None 
J25C 0 None 
J31D 0 None 
J32A II Electrical Conductivity, Chloride 
J32B II Electrical Conductivity, Chloride 
J32C I Electrical Conductivity, Calcium, Sodium, Chloride 
J32E 0 None 
J33D 0 None 
J33E 0 None 
J33F 0 None 
J34A 0 None 
J34B II Chloride 
J34D 0 None 
J34F I Chloride 
J35A 0 None 
J35B I Chloride 
J35D II Electrical Conductivity, Chloride 
J40D II Chloride, Sodium 
J40E II Electrical Conductivity, Sodium, Chloride 
K10A III Electrical Conductivity, Sodium, Chloride 
K10B II Electrical Conductivity, Sodium, Chloride 
K10D III Electrical Conductivity, Sodium, Chloride 
K30B 0 None 
K50B I Chloride 
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7. ESTUARIES (WATER QUANTITY COMPONENT) 
 

Table 7.1 Water Quantity 
Quaternary 
Catchment Estuary name PES REC nMAR (MCM) EWR (MCM 

nMAR) 

G40B 
 
Rooiels 
 

B B *9.44 n/a 

G40D 
 
Palmiet 
 

C B *177.94 n/a 

G40G 
 
Bot/Kleinmond 
 

C B *77.67 n/a 

G40H 
 
Onrus 
 

E D *4.74 n/a 

G40L 
 
Klein 
 

C B *51.21 n/a 

G40M 
 
Uilkraals 
 

D C *6.82 n/a 

G40F 
 
Heuningnes 
 

C A 29.53 n/a 

H70K Breede  B 
 
B 
 

1785.00 954.00 

H80E Duiwenhoks B 
 
A 
 

89.29 73.01 

H90C Goukou C B 115.95 
 
91.73 
 

J40B 
 
Gouritz 
 

C B 623.52 377.23 

K10A Blinde  C 
 
C 
 

n/a n/a 

K10B Hartenbos  D 
 
C 
 

n/a n/a 

K10F 
 
Klein Brak  
 

C C 50.67 37.66 

K20A Groot Brak  D 
 
C 
 

36.79 11.11 

K30A  Maalgate  B 
 
C 
 

41.51 24.41 

K30B Gwaing  B 
 
C 
 

35.07 21.7 

 
 
 
 
K30C 
 
 
 
 

Kaaimans  B 
 
B 
 

53.6 41.3 
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Quaternary 
Catchment Estuary name PES REC nMAR (MCM) EWR (MCM 

nMAR) 

K30D Wilderness system: 
Touws  B 

 
A 
 

29.66 25.15 

K40D Swartvlei B 
 
B 
 

83.4 56.6 

K40E  Goukamma  B 
 
A 
 

57.5 48.8 

K50B Kynsna  B 
 
B 
 

83.2 63.4 

 
K60 E and F  
 

Keurbooms A/B A/B 232 214.10 

K60G Noetsie B 
 
B 
 

 
4.8 n/a 

K60G Piesang D 
 
B/C 
 

 
n/a n/a 

K70A Groot (Wes) B 
 
A 
 

 
n/a n/a 

K70A Matjie B 
 
B 
 

 
5.10 n/a 

K70A Sout A 
 
A 
 

 
11.22 n/a 

K70B Bloukrans  A 
 
A 
 

 
n/a n/a 

 
*Present Day MAR 
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ESTUARY WATER QUALITY COMPONENT 

Table 7.2: EcoSpecs and Thresholds of Potential Concern for the Blinde Estuary  

Ecological component EcoSpecs Thresholds of Potential Concern 

Hydrology Maintain flow regime (small system needs 
most flows) 

MAR does not vary by more than 10% from present 
Floods (indicated by 1:10 year event) do not reduce 
by more than 5% from present 
Base flows do not differ by more than 5% from 
present 

Hydrodynamics 
Maintain mouth state to create the require 
habitat for birds, fish, macrophytes, 
microalgae and water quality 

Closed mouth state increase/decrease by 10% from 
present  
Presence of semi-closed mouth state with 
continuous outflow to sea. 
Average water depth <0.5 m (to be confirmed by 
monitoring) 
Rate of change in water level > 30% from present 

Water quality 

Salinity distribution not to cause exceedance of 
TPCs for fish, invertebrates, macrophytes and 
microalgae 
Turbidity and dissolved oxygen not to cause 
exceedance of TPCs for biota 
Dissolved inorganic (DIN)/dissolved inorganic 
phosphate (DIP) concentrations not to cause 
exceedance of TPCs for macrophytes and 
microalgae 
Toxic substances not to cause exceedance of 
TPCs for biota 

Salinity > 20 (expected range 5-15) 
Dissolved oxygen (DO)< 5 mg/ℓ in estuary 
Turbidity> 10 NTU in low flow 
Secchi depth: to bottom 
DIN >100 µg/ℓ (average) 
DIP > 20 µg/ℓ (average)  
Concentrations in water column exceed target 
values as per SA Water Quality Guidelines for 
coastal marine waters (DWAF, 1995) 
Concentrations in sediment exceed target values as 
per Western Indian Ocean (WIO) Region guidelines 
(UNEP/Nairobi Convention Secretariat and CSIR, 
2009) 

Sediment dynamics 

Flood regime to maintain the sediment 
distribution patterns and aquatic habitat (in 
stream physical habitat) so as not to exceed 
TPCs for biota 
Changes in sediment grain-size distribution 
patterns not to cause exceedance of TPCs in 
benthic invertebrates 
Change in average sediment composition and 
characteristics  
Change in average bathymetry 

Average sediment composition (% fractions) along 
estuary change from baseline (to be measured) by 
30% (per survey) 
Average depth along main channel change from 
30% of baseline (to be determined) (system 
expected to experience significant fluctuation in 
bathymetry between flood and extended closed 
periods) 

Microalgae 
Maintain low/median phytoplankton/benthic 
microalgae biomass 
Prevent formation of phytoplankton blooms 

Phytoplankton> 3.5 µg/ℓ (median) 
Benthic microalgae >23 mg/m2 (median) 
Phytoplankton >20 µg/ℓ and/or cell density >10 000 
cells/ml (once-off) 

Macrophytes 

Maintain distribution of macrophyte habitats 
Prevent the spread of reeds into open water 
Prevent an increase in nutrients and macro-
algal blooms 
Prevent the spread of invasive trees (e.g. 
Acacia spp.) in the riparian zone 

20% change in the macrophyte area. (Reeds 
currently cover 0.04 ha.) 
Reeds occupy > 0.5 ha 
Macro-algal blooms cover > 50% of the open water 
area 
Presence of invasive aquatic macrophytes e.g. 
Azolla, water hyacinth etc. 
Invasive trees cover > 50% of riparian zone 

Invertebrates 

Establish presence/absence of sand prawn 
Callichirus kraussi on sand banks in lower 
estuary 
Establish presence/absence of the copepod 
Pseudodiaptomus hessei or estuarine 
congeneric in the zooplankton of the estuary 

If present populations deviate from average 
baselines (as determined in first three visits) by more 
30% 

Fish 

Fish assemblage should comprise the five 
estuarine association categories in similar 
proportions (diversity and abundance) to that 
under the reference. Numerically, assemblage 
should comprise: 
Ia estuarine residents (50-80% of total 
abundance) 

Ia estuarine residents <50%  
Ib marine and estuarine breeders <10%  
IIa obligate estuarine-dependent <10%  
IIb estuarine associated species <5%  
IIc marine opportunists < 20%  
III marine vagrants > 5% 
IV indigenous fish<1% 
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Ecological component EcoSpecs Thresholds of Potential Concern 
Ib marine and estuarine breeders (5-20%) 
IIa obligate estuarine-dependent (10-20%)  
IIb estuarine associated species (5-15%),  
IIc marine opportunists (20-80%)  
III marine vagrants (not more than 5%) 
IV indigenous fish (1-5%) 
V catadromous species (1-5%) 
 
Category Ia species should contain viable 
populations of at least two species (e.g. 
G.aestuaria, & Hyporamphus capensis). 
 
Category IIa obligate dependents should be 
well represented by at least two large 
exploited species (i.e. L. lithognathus, Lichia 
amia).  
 
REI (River Estuary Interface) species 
dominated by both Myxus capensis and  
G. aestuaria. 

V catadromous species <1%  

Birds Maintain population of original groups of birds 
present on the estuary  

Number of birds in any group, other than species 
that are increasing regionally such as Egyptian 
geese, drops below the baseline median 
(determined by past data and or initial surveys) 
number of species and/or birds counted for three 
consecutive summer or winter counts 

 
 

Table 7.3: EcoSpecs and Thresholds of Potential Concern for the Hartenbos Estuary  

Ecological component EcoSpecs Thresholds of Potential Concern 

Hydrology Maintain at least present day base flows (to 
be confirmed) 

MAR does not vary by more than 10% 
Floods (indicated by 1:10 year event) do not reduce 
by more than 5% from present 
Base flows do not increase by more than 50% from 
present 

Hydrodynamics 
Maintain mouth state to create the required 
habitat for birds, fish, macrophytes, 
microalgae and water quality 

Closed mouth state does not decrease by 10% from 
present  
Average water level in system > 10% from present 
Tidal amplitude (when open) < 20% 

Water quality 

Salinity distribution not to cause exceedance 
of TPCs for fish, invertebrates, macrophytes 
and microalgae  
Turbidity and dissolved oxygen not to cause 
exceedance of TPCs for biota  
DIN/DIP concentrations not to cause 
exceedance of TPCs for macrophytes and 
microalgae 
Toxic substances not to cause exceedance 
of TPCs for biota  

Average salinity along estuary decreases by 5 below 
baseline average (to be determined) 
DO < 5 mg/ℓ in estuary 
Turbidity> 20 NTU in low flow 
Secchi in fresher part: <0.5 m 
DIN >200 µg/ℓ average (to be confirmed) 
DIP > 50 µg/ℓ average (to be confirmed) 
Concentrations in water column exceed target values 
as per SA Water Quality Guidelines for coastal 
marine waters (DWAF, 1995) 
Concentrations in sediment exceed target values as 
per WIO Region guidelines (UNEP/Nairobi 
Convention Secretariat and CSIR, 2009) 

Sediment dynamics 

Flood regime to maintain the sediment 
distribution patterns and aquatic habitat 
(instream physical habitat) so as not to 
exceed TPCs for biota 
Changes in sediment grain-size distribution 
patterns not to cause exceedance of TPCs in 
benthic invertebrates 
Change in average sediment composition and 
characteristics  
Change in average bathymetry 

Average sediment composition (% fractions) along 
estuary change from baseline (to be measured) by 
30% (per survey) 
Average depth along main channel changes from 
30% of baseline (to be determined) (system 
expected to experience significant fluctuation in 
bathymetry between flood and extended closed 
periods) 
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Ecological component EcoSpecs Thresholds of Potential Concern 

Microalgae 
Maintain median phytoplankton/benthic 
microalgae biomass 
Prevent formation of phytoplankton blooms 

Phytoplankton >8 µg/ℓ (median) 
Benthic microalgae >42 mg/m2 (median) 
Phytoplankton >20 µg/ℓ and/or cell density >10 000 
cells/ml (once-off) 
Dinoflagellates, chlorophytes and/or cyanobacteria 
>10% of relative abundance 

Macrophytes 

Maintain distribution of macrophyte habitats 
Prevent the spread of reeds into open water 
Prevent an increase in nutrients and 
macroalgal blooms 
Prevent the spread of invasive trees (e.g. 
Acacia spp.) in the riparian zone. 
Maintain integrity of salt marsh 

20% change in macrophyte area (Reeds currently 
cover 9 ha, saltmarsh 47 ha.) 
Macroalgal blooms cover > 50% of the open water 
area 
Presence of invasive aquatic macrophytes e.g. 
Azolla, water hyacinth 
Invasive plants cover > 10% of flood plain 
Increase in bare areas in salt marsh because of 
decrease in moisture and increase in salinity >30% 
of salt marsh 

Invertebrates 
 
 
 
 

Establish presence/absence of sand prawn 
Callichirus kraussi on sand banks in lower 
estuary 
Establish abundance of the copepod 
Pseudodiaptomus hessei or estuarine 
congeneric in the zooplankton of the estuary 

If present populations deviate from average 
baselines (as determined in first three visits) by more 
30%  

Fish 

Fish assemblage should comprise the five 
estuarine association categories in similar 
proportions (diversity and abundance) to that 
under the reference. Numerically, assemblage 
should comprise: 
Ia estuarine residents (20-60%) 
Ib marine and estuarine breeders (10-30%) 
IIa obligate estuarine-dependent (20-40%)  
IIb estuarine associated species (5-20%) 
IIc marine opportunists (20-80%)  
IV indigenous fish (1-5%) 
V catadromous species (1-5%) 
 
Category Ia species should contain viable 
populations of at least two species (e.g. 
G.aestuaria, Hyporamphus capensis, 
Omobranchus woodii). 
 
Category IIa obligate dependents should be 
well represented by large exploited species 
(i.e. A. japonicus, L. lithognathus, P. 
commersonnii, Lichia amia).  
 
REI species dominated by both Myxus 
capensis and G. aestuaria. 

Ia estuarine residents <20%  
Ib marine and estuarine breeders < 10%  
IIa obligate estuarine-dependent <20%  
IIb estuarine associated species <5%  
IIc marine opportunists < 20%  
IV indigenous fish<1% 
V catadromous species <1% 
 
Ia represented only by G. aestuaria. 
IIa exploited species in very low numbers or absent 
REI species represented only by G. aestuaria, 
Myxus capensis absent 

Birds Maintain population of original groups of birds 
present on the estuary  

Number of birds in any group, other than species 
that are increasing regionally such as Egyptian 
geese, drops below the baseline median 
(determined by past data and or initial surveys) 
number of species and/or birds counted for three 
consecutive summer or winter counts 
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Table 7.4: Eco-Specs and Thresholds of Potential Concern for the Piesang Estuary  
Ecological 
component EcoSpecs Thresholds of Potential Concern 

Hydrology Maintain present day base flow as a minimum 
(to be confirmed) 

MAR does not vary by more than 10% 
Floods (indicated by 1:10 year event) do not reduce by 
more than 5% from present. 
Base flows do not increase by more than 50% from 
present 

Hydrodynamics 
Maintain mouth state to create the required 
habitat for birds, fish, macrophytes, 
microalgae and water quality 

Closed mouth state increase by 10% from present  
Average water level in system > 10% from present 
Tidal amplitude (when open) < 20% 

Water quality 

Salinity distribution not to cause exceedance 
of TPCs for fish, invertebrates, macrophytes 
and microalgae  
Turbidity and dissolved oxygen not to cause 
exceedance of TPCs for biota  
DIN/DIP concentrations not to cause 
exceedance of TPCs for macro-phytes and 
microalgae 
Toxic substances not to cause exceedance of 
TPCs for biota  

Salinity > 20 (expected range 10-20) 
Salinity < 5 (expected range 10-20) 
DO < 5 mg/ℓ in estuary 
Turbidity> 10 NTU in low flow 
Secchi: to bottom 
DIN >100 µg/ℓonce-off 
DIP > 20 µg/ℓonce-off 
Concentrations in water column exceed target values as 
per SA Water Quality Guidelines for coastal marine waters 
(DWAF, 1995) 
Concentrations in sediment exceed target values as per 
WIO Region guidelines (UNEP/Nairobi Convention 
Secretariat and CSIR, 2009) 

Sediment dynamics 

Flood regime to maintain the sediment 
distribution patterns and aquatic habitat 
(instream physical habitat) so as not to exceed 
TPCs for biota 
Changes in sediment grain-size distribution 
patterns not to cause exceedance of TPCs in 
benthic invertebrates 
Change in average sediment composition and 
characteristics  
Change in average bathymetry 

Average sediment composition (% fractions) along estuary 
changes from baseline (to be measured) by 30% (per 
survey) 
Average depth along main channel changes from 30% of 
baseline (to be determine) (system expected to experience 
significant fluctuation in bathymetry between flood and 
extended closed periods) 

Microalgae 
Maintain median phytoplankton/benthic 
microalgae biomass 
Prevent formation of phytoplankton blooms 

Phytoplankton >3.5 µg/ℓ (median) 
Benthic microalgae >11 mg/m2 (median) 
Phytoplankton >20 µg/ℓ and/or cell density >10 000 cells/ml 
(once-off) 

Macrophytes 

Maintain distribution of macrophyte habitats 
Prevent an increase in nutrient input leading to 
macroalgal blooms 
Control the spread of invasive plants in the 
riparian zone 

Greater than 20 % change in the area covered by 
macrophytes (reeds and sedges currently cover 3.14 ha, 
submerged macrophytes and salt marsh present) 
Macroalgal blooms cover > 50% of the open water area 
during closed mouth conditions 
Invasive plants cover >5% of total habitat 

Invertebrates 

Maintain presence of sand prawn Callichirus 
kraussi on sand banks in lower estuary 
Maintain presence of the copepod 
Pseudodiaptomus hessei or estuarine 
congeneric in the zooplankton of the estuary 

Populations deviate from average baselines (as determined 
in first three visits) by more 30% 
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Ecological 
component EcoSpecs Thresholds of Potential Concern 

Fish 

Fish assemblage should comprise the five 
estuarine association categories in similar 
proportions (diversity and abundance) to that 
under the reference. Numerically, assemblage 
should comprise: 
Ia estuarine residents (50-80% of total 
abundance) 
Ib marine and estuarine breeders (5-20%) 
IIa obligate estuarine-dependent (10-20%)  
IIb estuarine associated species (5-15%),  
IIc marine opportunists (20-80%)  
III marine vagrants (not more than 5%) 
IV indigenous fish (1-5%) 
V catadromous species (1-5%) 
 
Category Ia species should contain viable 
populations of at least two species (e.g. 
G.aestuaria, & Hyporamphus capensis. 
 
Category IIa obligate dependents should be 
well represented by at least two large exploited 
species (i.e. L. lithognathus, Lichia amia).  
 
REI species dominated by both Myxus 
capensis and G. aestuaria. 

Ia estuarine residents <50%  
Ib marine and estuarine breeders <10%  
IIa obligate estuarine-dependent <10%  
IIb estuarine associated species <5%  
IIc marine opportunists < 20%  
III marine vagrants > 5% 
IV indigenous fish<1% 
V catadromous species <1%  

Birds Maintain population of original groups of birds 
present on the estuary  

Number of birds in any group, other than species that are 
increasing regionally such as Egyptian geese, drops below 
the baseline median (determined by past data and or initial 
surveys) number of species and/or birds counted for three 
consecutive summer or winter counts 

 
 

Table 7.5: EcoSpecs for the Groot (Wes) Estuary  

Ecological component EcoSpecs Thresholds of Potential Concern 

Hydrology Maintain present day base flow as a minimum 
(to be confirmed) 

MAR does not vary by more than 10% 
Floods (indicated by 1:10 year event) do not reduce 
by more than 5% from present. 
Base flows do not increase by more than 50% from 
present 

Hydrodynamics 
Maintain mouth state to create the required 
habitat for birds, fish, macrophytes, 
microalgae and water quality 

Closed mouth state increases by 10% from present  
Average water level in system > 10% from present 
Tidal amplitude (when open) < 20% 

Water quality 

Salinity distribution not to cause exceedance 
of TPCs for fish, invertebrates, macrophytes 
and microalgae 
Turbidity and dissolved oxygen not to cause 
exceedance of TPCs for biota 
DIN/DIP concentrations not to cause 
exceedance of TPCs for macrophytes and 
microalgae 
Toxic substances not to cause exceedance of 
TPCs for biota 

Average salinity along estuary decreases by 5 below 
baseline average (to be determined) 
Average salinity < 10at the head of the estuary 
(expected average range 5-10 for most of the 
system) 
DO < 5 mg/ℓ in estuary 
Turbidity> 10 NTU in low flow 
Secchi: to bottom 
DIN >100 µg/ℓonce-off 
DIP > 20 µg/ℓonce-off 
Concentrations in water column exceed target 
values as per SA Water Quality Guidelines for 
coastal marine waters (DWAF, 1995) 
Concentrations in sediment exceed target values as 
per WIO Region guidelines (UNEP/Nairobi 
Convention Secretariat and CSIR, 2009) 
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Ecological component EcoSpecs Thresholds of Potential Concern 

Sediment dynamics 

Flood regime to maintain the sediment 
distribution patterns and aquatic habitat 
(instream physical habitat) so as not to exceed 
TPCs for biota 
Changes in sediment grain-size distribution 
patterns not to cause exceedance of TPCs in 
benthic invertebrates 
Change in average sediment composition and 
characteristics 
Change in average bathymetry 

Average sediment composition (% fractions) along 
estuary changes from baseline (to be measured) by 
30% (per survey) 
Average depth along main channel changes from 
30% of baseline (to be determined) (system 
expected to experience significant fluctuation in 
bathymetry between flood and extended closed 
periods) 

Microalgae 
Maintain median phytoplankton/benthic 
microalgae biomass 
Prevent formation of phytoplankton blooms 

Phytoplankton >3.5 µg/ℓ (median) 
Benthic microalgae >11 mg/m2 (median) 
Phytoplankton >20 ug/ℓ and/or cell density >10 000 
cells/ml (once-off) 

Macrophytes 

Maintain distribution of macro-phyte habitats. 
Prevent an increase in nutrient input leading to 
macroalgal blooms. 
Control the spread of invasive plants in the 
riparian zone 

Greater than 20 % change in the area covered by 
macro-phytes (reeds and sedges currently cover 
2.54 ha salt marsh 0.76 ha) 
Macro-algal blooms cover > 50% of the open water 
area during closed mouth conditions. 
Invasive plants cover >5% of total habitat 

Invertebrates 

Establish presence/absence of sand prawn 
Callichirus kraussi on sand banks in lower 
estuary 
Establish presence/absence of the copepod 
Pseudodiaptomus hessei or estuarine 
congeneric in the zooplankton of the estuary 

If present populations deviate from average 
baselines (as determined in first three visits) by more 
30% 

Fish 

Fish assemblage should comprise the five 
estuarine association categories in similar 
proportions (diversity and abundance) to that 
under the reference. Numerically, assemblage 
should comprise: 
Ia estuarine residents (50-80% of total 

abundance) 
Ib marine and estuarine breeders (5-20%) 
IIa obligate estuarine-dependent (10-20%) 
IIb estuarine associated species (5-15%), 
IIc marine opportunists (20-80%) 
III marine vagrants (not more than 5%) 
IV indigenous fish (1-5%) 
V catadromous species (1-5%) 

 
Category Ia species should contain viable 
populations of at least two species (e.g. 
G.aestuaria, & Hyporamphus capensis). 

 
Category IIa obligate dependents should be 
well represented by at least two large 
exploited species (i.e. L. lithognathus, Lichia 
amia). 

 
REI species dominated by both Myxus 
capensis and G. aestuaria. 

Ia estuarine residents <50%  
Ib marine and estuarine breeders < 10%  
IIa obligate estuarine-dependent <10%  
IIb estuarine associated species <5%  
IIc marine opportunists < 20%  
III marine vagrants > 5% 
IV indigenous fish<1% 
V catadromous species <1%  

Birds Maintain population of original groups of birds 
present on the estuary 

Number of birds in any group, other than species 
that are increasing regionally such as Egyptian 
geese, drops below the baseline median 
(determined by past data and or initial surveys) 
number of species and/or birds counted for three 
consecutive summer or winter counts 
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Table 7.6: EcoSpecs and Thresholds of Potential Concern for the Bloukrans Estuary  

Ecological component EcoSpecs Thresholds of Potential Concern 

Hydrology Maintain present flow regime  Varies more than 10% of MAR 

Hydrodynamics 
Maintain mouth state to create the required 
habitat for birds, fish, macro-phytes, 
microalgae and water quality 

Estuary mouth closes 

Water quality 

Salinity distribution not to cause exceedance of 
TPCs for fish, invertebrates, macrophytes and 
microalgae  
Turbidity and dissolved oxygen not to cause 
exceedance of TPCs for biota  
DIN/DIP concentrations not to cause 
exceedance of TPCs for macrophytes and 
microalgae 
Toxic substances not to cause exceedance of 
TPCs for biota  

Average salinity < 10at the head of the estuary 
(expected average range >30 for most of the 
system) 
DO < 5 mg/ℓ in estuary 
Turbidity> 10 NTU in low flow 
Secchi: to bottom 
DIN >100 µg/ℓonce-off 
DIP > 20 µg/ℓonce-off 
Concentrations in water column exceed target 
values as per SA Water Quality Guidelines for 
coastal marine waters (DWAF, 1995) 
Concentrations in sediment exceed target values as 
per WIO Region guidelines (UNEP/Nairobi 
Convention Secretariat and CSIR, 2009) 

Sediment dynamics 

Flood regime to maintain the sediment 
distribution patterns and aquatic habitat 
(instream physical habitat) so as not to exceed 
TPCs for biota 
Changes in sediment grain-size distribution 
patterns not to cause exceedance of TPCs in 
benthic invertebrates 
Change in average sediment composition and 
characteristics  
Change in average bathymetry 

Average sediment composition (% fractions) along 
estuary change from baseline (to be measured) by 
30% (per survey) 
Average depth along main channel change from 
30% of baseline (to be determine) (system expected 
to significant fluctuation in bathymetry between flood 
and extended closed periods) 

Microalgae 
Maintain median phytoplankton/benthic 
microalgae biomass 
Prevent formation of phytoplankton blooms 

Phytoplankton >1.0 µg/ℓ (median) 
Benthic microalgae >11 mg/m2 (median) 
Phytoplankton >20 µg/ℓ and/or cell density >10 000 
cells/ml (once-off) 

Macrophytes 
The estuary habitats only consists of sand/mud 
banks (0.63 ha) and channel (2.88 ha), no 
macrophytes 

N/A 

Invertebrates 

Establish presence/absence of sand prawn 
Callichirus kraussi on sand banks in lower 
estuary 
Establish presence/absence of the copepod 
Pseudodiaptomus hessei or estuarine 
congeneric in the zooplankton of the estuary 

If present populations deviate from average 
baselines (as determined in first three visits) by 
more 30% 
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Ecological component EcoSpecs Thresholds of Potential Concern 

Fish 

Fish assemblage should comprise the five 
estuarine association categories in similar 
proportions (diversity and abundance) to that 
under the reference. Numerically, assemblage 
should comprise: 
Ia estuarine residents (50-80% of total 
abundance) 
Ib marine and estuarine breeders (10-20%) 
IIa obligate estuarine-dependent (10-20%)  
IIb estuarine associated species (5-15%),  
IIc marine opportunists (20-80%)  
III marine vagrants (not more than 5%) 
IV indigenous fish (1-5%) 
V catadromous species (1-5%) 
 
Category Ia species should contain viable 
populations of at least 4 species (G.aestuaria, 
Hyporamphus capensis, Omobranchus 
woodii). 
 
Category IIa obligate dependents should be 
well represented by large exploited species (A. 
japonicus, L. lithognathus, P. commersonii, 
Lichia amia).  
 
REI species dominated by both Myxus 
capensis and G. aestuaria. 

Ia estuarine residents <50%  
Ib marine and estuarine breeders < 10%  
IIa obligate estuarine-dependent < 10%  
IIb estuarine associated species < 5%  
IIc marine opportunists < 20%  
III marine vagrants > 5% 
IV indigenous fish< 1% 
V catadromous species <1%  

Birds Maintain population of original groups of birds 
present on the estuary  

Number of birds in any group, other than species 
that are increasing regionally such as Egyptian 
geese, drops below the baseline median 
(determined by past data and or initial surveys) 
number of species and/or birds counted for three 
consecutive summer or winter counts 

 

Table 7.7: EcoSpecs and TPCs for the Goukou Estuary  

EcoSpecs TPC 

Water quality 

Salinity distribution not to cause exceedance of 
TPCs for biota. 

▪ Salinity > 0 at head of estuary. 
▪ Average salinity in Zone D > 5.  
▪ Average salinity in Zone C > 20.  
▪ Average salinity 5 km upstream from mouth > 20 more than three 

months of the year. 

System variables (pH, dissolved oxygen and 
turbidity) not to cause exceedance of TPCs for 
biota. 

River inflow: 
▪ 6.0 < pH > 7.5.  
▪ DO < 5 mg/L.  
▪ Suspended solids >5 mg/L (low flow). 
Estuary: 
▪ Average turbidity >10 Nephelometric Turbidity Units (NTU) (low flow). 
▪ Average 6.0 < pH > 8.5 (increasing with increase in salinity). 
▪ Average DO < 5 mg/L.  

Inorganic nutrient concentrations (NO3-N, NH3-N 
and PO4-P) not to cause in exceedance of TPCs for 
macrophytes and microalgae. 

River inflow: 
▪ NOx-N >150 µg/L over two consecutive months. 
▪ NH3-N > 20 µg/L over two consecutive months. 
▪ PO4-PP > 20 µg/L over two consecutive months.  
Estuary (except during upwelling or floods): 
▪ Average NOx-N 150 µg/L single concentration > 200 µg/L.  
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EcoSpecs TPC 

▪ Average NH3-N > 20 µg/L during survey, single concentration > 100 
µg/L.  

▪ Average PO4-P > 20 µg/L during survey, single concentration > 50 
µg/L.  

Presence of toxic substances (e.g. trace metals and 
pesticides/herbicides) not to cause exceedance of 
TPCs for biota. 

River inflow: 
▪ Trace metals (to be refined and confirmed through future monitoring). 
▪ Pesticides/herbicides (to be refined and confirmed through future 

monitoring). 
Estuary: 
▪ Concentrations in water column exceed target values as per SA 

Water Quality Guidelines for Coastal Marine Waters (DWAF, 1995). 
▪ Concentrations in sediment exceed target values as per WIO Region 

guidelines (UNEP/Nairobi Convention Secretariat and CSIR, 2009) 
 
 
Table 7.8: Water Quality EcoSpecs and TPCs for the Gouritz Estuary  

Component EcoSpecs Thresholds of Potential Concern 

Water Quality 

Salinity distribution not to cause exceedance 
of TPCs for biota. 

▪ Salinity > 0 at head of estuary 
▪ Average salinity in Site 11, 1 km upstream of bridge > 5  
▪ Average salinity in Zone C > 20  
▪ Average salinity 11 km upstream from mouth > 20 more than 

three months of the year 
▪ Salinity > 40 in saltmarsh sediments (linked to decrease in 

moisture and drying of floodplain habitat).  

System variables (pH, dissolved oxygen and 
turbidity) not to cause exceedance of TPCs 
for biota. 

River inflow:  
▪ 7.0 < pH > 8.3  
▪ DO < 5 mg/ℓ  
▪ Suspended solids > 5 mg/ℓ (low flow) 
Estuary: 
▪ Average turbidity > 10 NTU (low, calm condition flow, wind 

mixing can increase turbidity to 20-40 NTU) 
▪ Average 7.0 < pH > 8.5 (increasing with increase in salinity) 
▪ Average DO < 5 mg/ℓ  

Inorganic nutrient concentrations (NO3-N, 
NH3-N and PO4-P) not to cause exceedance 
of TPCs for macrophytes and microalgae. 

River inflow: 
▪ NOx-N > 100 µg/ℓ over two consecutive months  
▪ NH3-N > 20 µg/ℓ over two consecutive months  
▪ PO4-P > 20 µg/ℓ over two consecutive months  
Estuary (except during upwelling or floods): 
▪ Average NOx-N > 100 µg/ℓ single concentration > 150 µg/ℓ  
▪ Average NH3-N > 20 µg/ℓ during survey, single concentration 

> 100 µg/ℓ  
▪ Average PO4-P > 20 µg/ℓ during survey, single concentration 

> 50 µg/ℓ  

Presence of toxic substances (e.g. trace 
metals and pesticides/herbicides) not to 
cause exceedance of TPCs for biota. 

River inflow: 
▪ Trace metals (to be confirmed) 
▪ Pesticides/herbicides (to be confirmed) 
Estuary 
▪ Concentrations in water column exceed target values as per 

SA Water Quality Guidelines for coastal marine waters 
(DWAF, 1995) 

Concentrations in sediment exceed target values as per 
Western Indian Ocean (WIO) Region guidelines (UNEP/Nairobi 
Convention Secretariat and CSIR, 2009) 
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Table 7.9: Eco Specs and TPCs for the Klein Brak Estuary  
Component EcoSpecs Thresholds of Potential Concern 

Water quality 

Salinity distribution not to cause exceedance 
of TPCs for biota. 

▪ No salinity gradient in the upper reaches of the estuary 
(Zone D and F) 

▪ No REI in the upper reaches of the estuary (Zone D and F) 
▪ Salinity > 35 

System variables (pH, dissolved oxygen and 
turbidity) not to cause exceedance of TPCs 
for biota. 

River inflow:  
▪ 7.0 < pH > 8.5  
▪ DO < 5 mg/ℓ  
▪ Suspended solids > 5 mg/ ℓ (low flow) 
Estuary: 
▪ Average turbidity >10 NTU (low flow) 
▪ Average 7.0 < pH > 8.5 (increasing with increase in salinity) 
▪ Average DO < 5 mg/ℓ  

Inorganic nutrient concentrations (NO3-N, 
NH3-N and PO4-P) not to cause in 
exceedance of TPCs for macro-phytes and 
microalgae. 

River inflow: 
▪ NOx-N >150 µg/ℓ over two consecutive months  
▪ NH3-N> 20 µg/ℓ over two consecutive months  
▪ PO4-P > 20 µg/ℓ over two consecutive months  
Estuary (except during upwelling or floods): 
▪ Average NOx-N > 150 µg/ℓ during survey, single 

concentration > 200 µg/ℓ  
▪ Average NH3-N > 20 µg/ℓ during survey, single 

concentration > 100 µg/ℓ  
▪ Average PO4-P > 20 µg/ℓ during survey, single 

concentration > 50 µg/ℓ  

Presence of toxic substances (e.g. trace 
metals and pesticides/herbicides) not to 
cause exceedance of TPCs for biota. 

River inflow: 
▪ Trace metals (to be confirmed) 
▪ Pesticides/herbicides (to be confirmed) 
Estuary 
▪ Concentrations in water column exceed target values as 

per SA Water Quality Guidelines for coastal marine waters 
(DWAF, 1995) 

▪ Concentrations in sediment exceed target values as per 
WIO Region guidelines (UNEP/Nairobi Convention 
Secretariat and CSIR, 2009) 

 
 
Table 7.10: EcoSpecs and TPCs for the Wilderness System  

Component EcoSpecs Thresholds of Potential Concern 

Water quality Salinity 

Estuary in the closed state:  
▪ Average salinity in Zone A < 12, 
▪ Average salinity in Zone B: < 10 
▪ Average salinity in Zone C < 5 
Lakes average salinity +2 from baseline (2013) and 
variability do not increase as below: 
▪ Serpentine: 12 ± 10 
▪ Eilandvlei: 8 ± 5 
▪ Langvlei: 10 ± 4 
▪ Rondevlei: 10 ± 5 
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System variables (pH, dissolved oxygen and 
turbidity) not to cause exceedance of TPCs for 
biota. 

River inflow:  
▪ 6.0 < pH > 7.0 (Touw) 
▪ 7.0 < pH > 8.0 (Duiwe)  
▪ DO < 5 mg/ℓ  
▪ Suspended solids > 5 mg/ ℓ (low flow) 
Estuary: 
▪ Average turbidity > 5 NTU (low flow) 
▪ Average 6.0 < pH > 8.5 (increasing with increase in 

salinity) 
▪ Average DO < 5 mg/ℓ  
Lakes: 
▪ Average turbidity > 5 NTU  
▪ Average 7.0 < pH > 8.5 
▪ Average DO < 5 mg/ℓ 

Inorganic nutrient concentrations (NO3-N, NH3-
N and PO4-P) not to cause exceedance of 
TPCs for macro-phytes and microalgae. 

River inflow: 
▪ NOx-N > 50 µg/ℓ over two consecutive months  
▪ NH3-N > 10 µg/ℓ over two consecutive months  
▪ PO4-P > 10 µg/ℓ over two consecutive months  
Estuary (except during upwelling or floods ): 
▪ Average NOx-N > 50 µg/ℓ single concentration > 100 

µg/ℓ  
▪ Average NH3-N > 10 µg/ℓ during survey, single 

concentration > 100 µg/ℓ  
▪ Average PO4-P > 10 µg/ℓ during survey, single 

concentration > 50 µg/ℓ  
Lakes: 
▪ Average NOx-N > 50 µg/ℓ during survey, single 

concentration > 100 µg/ℓ  
▪ Average NH3-N > 20 µg/ℓ during survey (to be 

confirmed) 
▪ Average PO4-P > 20 µg/ℓ during survey (to be 

confirmed) 

Presence of toxic substances (e.g. trace metals 
and pesticides/herbicides) not to cause 
exceedance of TPCs for biota. 

River inflow: 
▪ Trace metals (to be confirmed) 
▪ Pesticides/herbicides (to be confirmed) 
Estuary: 
▪ Concentrations in water column exceed target values as 

per SA Water Quality Guidelines for coastal marine 
waters (DWAF, 1995) 

▪ Concentrations in sediment exceed target values as per 
WIO Region guidelines (UNEP/Nairobi Convention 
Secretariat and CSIR, 2009) 

 
 
 
Table 7.11: Water quality present state assessment for H8DUIW-EWR1 

Water Quality Constituents PES Value Category/Comment 
Inorganic salt ions (mg/l) 

Sulphate as SO4 N/A - 

Sodium as Na 382.2 Exceeds the ≤ 70 mg/L (TWQR) for Agricultural Use: 
Irrigation. 

Magnesium as Mg 67.4 No guideline. 
Calcium as Ca 55.0 No guideline. 

Chloride as Cl 805.4 Exceeds the ≤ 100 mg/L (TWQR) for Agricultural Use: 
Irrigation. 

Potassium as K 9.25 No guideline. 
Electrical conductivity (mS/m) 

 272 E/F: RC = 80 mS/m. 
Nutrients (mg/l) 

SRP 0.014 A 
TIN 0.118 A 
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Water Quality Constituents PES Value Category/Comment 
Physical variables 

pH (5th + 95th %ile) 6.6 and 8.1 B 
Temperature (ºC) N/A A/B. Impacts expected at low flows. 
Dissolved oxygen (mg/L) N/A B. Impacts expected at low flows. 

Turbidity (NTU) 
N/A B. Changes in turbidity appear to be largely related to 

natural with minor man-made modifications, e.g. gravel 
mining upstream 

Response variables 
Chl-a: phytoplankton (ug/L) N/A N/A 

Macroinvertebrate score (MIRAI)  
SASS score 
ASPT score 

 
50.7% 

78 
56 

D 

Diatoms 11.1 C/D (n = 1, Jan 2014) 

Fish score (FRAI) 51.6% D (all estuarine spp. that moved into the freshwater zone 
and aliens). 
Toxics 

Ammonia (as N) 0.003 A 
Fluoride (as F) 0.33 A 
OVERALL SITE CLASSIFICATION  
(PAI model) C (73.2%) 

(a) N/A- No data were available for this assessment. 

 

Table 7.12: H8DUIW-EWR1: Water quality (C category) EcoSpecs and TPCs  

Metrics EcoSpecs TPCs 

Inorganic salt ions 

Sulphate as SO4 N/A N/A 

Sodium as Na The 95th percentile of the data must be ≤ 380 
mg/L. 

The 95th percentile of the data must be 300 - 380 
mg/L. 

Magnesium as Mg The 95th percentile of the data must be ≤ 67 
mg/L. 

The 95th percentile of the data must be 53.5 - 67 
mg/L. 

Calcium as Ca The 95th percentile of the data must be ≤ 55 
mg/L. 

The 95th percentile of the data must be 44 - 55 
mg/L. 

Chloride as Cl The 95th percentile of the data must be ≤ 800 
mg/L. 

The 95th percentile of the data must be 640 - 800 
mg/L. 

Potassium as K The 95th percentile of the data must be ≤ 9 
mg/L. The 95th percentile of the data must be 7 - 9 mg/L. 

Physical Variables 

Electrical 
conductivity (mS/m) 

The 95th percentile of the data must be ≤ 270 
mS/m. 

The 95th percentile of the data must be 210 - 270 
mS/m. 

pH The 5th percentile of the data must be 6.5. – 
8.0, and the 95th percentile 8.0 - 8.8. 

The 5th percentile of the data is ≤ 6.3 and the 95th 
percentile is ≥ 8.6. 

Temperature(a) Natural temperature range.  Initiate baseline monitoring for this variable. 

Dissolved 
oxygen(a)(DO) 

The 5th percentile of the data must be ≥ 7.0 
mg/L. 

The 5th percentile of the data must be 7.2 - 7.0 
mg/L. Initiate baseline monitoring for this variable.  

Turbidity(a) 

Changes in turbidity are related to minor 
man-made modifications (e.g. gravel mining 
upstream). Some silting of habitats is 
expected.  

Initiate baseline monitoring for this variable. 

Nutrients 
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Metrics EcoSpecs TPCs 

TIN The 50th percentile of the data must be ≤ 
0.25 mg/L. 

The 50th percentile of the data must be 0.2 - 0.25 
mg/L. 

PO4-P The 50th percentile of the data must be ≤ 
0.015 mg/L.  

The 50th percentile of the data must be 0.012 - 
0.015 mg/L. 

Response variables 

Chl-a phytoplankton The 50th percentile of the data must be < 15 
µg/L. 

The 50th percentile of the data must be 12 - 15 
μg/L. 

Chl-a periphyton The 50th percentile of the data must be ≤ 12 
mg/m2. 

The 50th percentile of the data must be 10 - 12 
mg/m2. 

Toxics 

Fluoride The 50th percentile of the data must be ≤ 1.5 
mg/L. 

The 50th percentile of the data must be 1.2 - 1.5 
mg/L. 

Ammonia (NH3-N) The 50th percentile of the data must be ≤ 
0.015 mg/L. 

The 50th percentile of the data must be 0.012 - 
0.015 mg/L. 

Other toxics 

The 95th percentile of the data must be 
within the Target Water Quality Range 
(TWQR) as stated in DWAF (1996) or the A 
Category boundary as stated in DWAF 
(2008).  

An impact is expected if the 95th percentile of 
the data exceeds the TWQR as stated in DWAF 
(1996) or the upper limit of the A Category 
boundary as stated in DWAF (2008).  

 (a) N/A- No data were available for this assessment
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Table 7.13: EcoSpecs and TPCs for the Duiwenhoks Estuary  

Component EcoSpecs Thresholds of Potential Concern 

Water quality 

Salinity distribution not to cause exceedance 
of TPCs for biota. 

▪ Salinity > 0 at head of estuary 
▪ Average salinity in Zone D > 5  
▪ Average salinity in Zone C > 20  
▪ Average salinity 5 km upstream from mouth > 

20 more than three months of the year 

System variables (pH, dissolved oxygen and 
turbidity) not to cause exceedance of TPCs 
for biota. 

River inflow:  
▪ 6.0 < pH > 7.5  
▪ DO < 5 mg/ℓ  
▪ Suspended solids > 5 mg/ℓ (low flow) 
Estuary: 
▪ Average turbidity > 10 NTU (low flow) 
▪ Average 6.0 < pH > 8.5 (increasing with 

increase in salinity) 
▪ Average DO < 5 mg/ℓ  

Inorganic nutrient concentrations (NO3-N, 
NH3-N and PO4-P) not to cause an 
exceedance of TPCs for macrophytes and 
microalgae. 

River inflow: 
▪ NOx-N >150 µg/ℓ over 2 consecutive months  
▪ NH3-N > 20 µg/ℓ over 2 consecutive months  
▪ PO4-P > 20 µg/ℓ over 2 consecutive months  
Estuary (except during upwelling or floods): 
▪ Average NOx-N > 150 µg/ℓ single 

concentration > 200 µg/ℓ  
▪ Average NH3-N > 20 µg/ℓ during survey, single 

concentration > 100 µg/ℓ  
▪ Average PO4-P > 20 µg/ℓ during survey, single 

concentration > 50 µg/ℓ   

Presence of toxic substances (e.g. trace 
metals and pesticides/herbicides) not to cause 
exceedance of TPCs for biota. 

River inflow: 
▪ Trace metals (to be confirmed) 
▪ Pesticides/herbicides (to be confirmed) 
Estuary 
▪ Concentrations in water column exceed target 

values as per SA Water Quality Guidelines for 
coastal marine waters (DWAF, 1995) 

▪ Concentrations in sediment exceed target 
values as per WIO Region guidelines 
(UNEP/Nairobi Convention Secretariat and 
CSIR, 2009) 
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Table 7.14: EcoSpecs and TPCs for the Goukou Estuary  

EcoSpecs TPC 

Water quality 

Salinity distribution not to cause exceedance of 
TPCs for biota. 

▪ Salinity > 0 at head of estuary. 
▪ Average salinity in Zone D > 5.  
▪ Average salinity in Zone C > 20.  
▪ Average salinity 5 km upstream from mouth > 20 more than 

three months of the year. 

System variables (pH, dissolved oxygen and 
turbidity) not to cause exceedance of TPCs for 
biota. 

River inflow: 
▪ 6.0 < pH > 7.5.  
▪ DO < 5 mg/L.  
▪ Suspended solids >5 mg/L (low flow). 
Estuary: 
▪ Average turbidity >10 Nephelometric Turbidity Units (NTU) 

(low flow). 
▪ Average 6.0 < pH > 8.5 (increasing with increase in 

salinity). 
▪ Average DO < 5 mg/L.  

Inorganic nutrient concentrations (NO3-N, NH3-N 
and PO4-P) not to cause in exceedance of TPCs for 
macrophytes and microalgae. 

River inflow: 
▪ NOx-N >150 µg/L over two consecutive months. 
▪ NH3-N > 20 µg/L over two consecutive months. 
▪ PO4-PP > 20 µg/L over two consecutive months.  
Estuary (except during upwelling or floods): 
▪ Average NOx-N 150 µg/L single concentration > 200 µg/L.  
▪ Average NH3-N > 20 µg/L during survey, single 

concentration > 100 µg/L.  
▪ Average PO4-P > 20 µg/L during survey, single 

concentration > 50 µg/L.  

Presence of toxic substances (e.g. trace metals and 
pesticides/herbicides) not to cause exceedance of 
TPCs for biota. 

River inflow: 
▪ Trace metals (to be refined and confirmed through future 

monitoring). 
▪ Pesticides/herbicides (to be refined and confirmed through 

future monitoring). 
Estuary: 
▪ Concentrations in water column exceed target values as 

per SA Water Quality Guidelines for Coastal Marine Waters 
(DWAF, 1995). 

▪ Concentrations in sediment exceed target values as per 
WIO Region guidelines (UNEP/Nairobi Convention 
Secretariat and CSIR, 2009) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



This gazette is also available free online at www.gpwonline.co.za

 sTAATsKOERANT, 26 AuGusTus 2022 No. 46798  275

93 
 

Table 7.15: Water Quality EcoSpecs and TPCs for the Gouritz Estuary  

Component EcoSpecs Thresholds of Potential Concern 

Water Quality 

Salinity distribution not to cause 
exceedance of TPCs for biota. 

▪ Salinity > 0 at head of estuary 
▪ Average salinity in Site 11, 1 km upstream of 

bridge > 5  
▪ Average salinity in Zone C > 20  
▪ Average salinity 11 km upstream from mouth 

> 20 more than three months of the year 
▪ Salinity > 40 in saltmarsh sediments (linked to 

decrease in moisture and drying of floodplain 
habitat).  

System variables (pH, dissolved oxygen 
and turbidity) not to cause exceedance 
of TPCs for biota. 

River inflow:  
▪ 7.0 < pH > 8.3  
▪ DO < 5 mg/ℓ  
▪ Suspended solids > 5 mg/ℓ (low flow) 
Estuary: 
▪ Average turbidity > 10 NTU (low, calm 

condition flow, wind mixing can increase 
turbidity to 20-40 NTU) 

▪ Average 7.0 < pH > 8.5 (increasing with 
increase in salinity) 

▪ Average DO < 5 mg/ℓ  

Inorganic nutrient concentrations (NO3-
N, NH3-N and PO4-P) not to cause 
exceedance of TPCs for macrophytes 
and microalgae. 

River inflow: 
▪ NOx-N > 100 µg/ℓ over two consecutive 

months  
▪ NH3-N > 20 µg/ℓ over two consecutive 

months  
▪ PO4-P > 20 µg/ℓ over two consecutive 

months  
Estuary (except during upwelling or floods): 
▪ Average NOx-N > 100 µg/ℓ single 

concentration > 150 µg/ℓ  
▪ Average NH3-N > 20 µg/ℓ during survey, 

single concentration > 100 µg/ℓ  
▪ Average PO4-P > 20 µg/ℓ during survey, 

single concentration > 50 µg/ℓ  

Presence of toxic substances (e.g. trace 
metals and pesticides/herbicides) not to 
cause exceedance of TPCs for biota. 

River inflow: 
▪ Trace metals (to be confirmed) 
▪ Pesticides/herbicides (to be confirmed) 
Estuary 
▪ Concentrations in water column exceed target 

values as per SA Water Quality Guidelines for 
coastal marine waters (DWAF, 1995) 

▪ Concentrations in sediment exceed target 
values as per Western Indian Ocean (WIO) 
Region guidelines (UNEP/Nairobi Convention 
Secretariat and CSIR, 2009) 
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Table 7.16: EcoSpecs and TPCs for the Wilderness System  

Component EcoSpecs Thresholds of Potential Concern 

Water quality 

Salinity 

Estuary in the closed state:  
▪ Average salinity in Zone A < 12, 
▪ Average salinity in Zone B: < 10 
▪ Average salinity in Zone C < 5 
Lakes average salinity +2 from baseline (2013) 
and variability do not increase as below: 
▪ Serpentine: 12 ± 10 
▪ Eilandvlei: 8 ± 5 
▪ Langvlei: 10 ± 4 
▪ Rondevlei: 10 ± 5 

System variables (pH, dissolved oxygen and 
turbidity) not to cause exceedance of TPCs for 
biota. 

River inflow:  
▪ 6.0 < pH > 7.0 (Touw) 
▪ 7.0 < pH > 8.0 (Duiwe)  
▪ DO < 5 mg/ℓ  
▪ Suspended solids > 5 mg/ ℓ (low flow) 
Estuary: 
▪ Average turbidity > 5 NTU (low flow) 
▪ Average 6.0 < pH > 8.5 (increasing with 

increase in salinity) 
▪ Average DO < 5 mg/ℓ  
Lakes: 
▪ Average turbidity > 5 NTU  
▪ Average 7.0 < pH > 8.5 
▪ Average DO < 5 mg/ℓ 

Inorganic nutrient concentrations (NO3-N, NH3-
N and PO4-P) not to cause exceedance of 
TPCs for macro-phytes and microalgae. 

River inflow: 
▪ NOx-N > 50 µg/ℓ over two consecutive months  
▪ NH3-N > 10 µg/ℓ over two consecutive months  
▪ PO4-P > 10 µg/ℓ over two consecutive months  
Estuary (except during upwelling or floods ): 
▪ Average NOx-N > 50 µg/ℓ single concentration 

> 100 µg/ℓ  
▪ Average NH3-N > 10 µg/ℓ during survey, 

single concentration > 100 µg/ℓ  
▪ Average PO4-P > 10 µg/ℓ during survey, 

single concentration > 50 µg/ℓ  
Lakes: 
▪ Average NOx-N > 50 µg/ℓ during survey, 

single concentration > 100 µg/ℓ  
▪ Average NH3-N > 20 µg/ℓ during survey (to be 

confirmed) 
▪ Average PO4-P > 20 µg/ℓ during survey (to be 

confirmed) 

Presence of toxic substances (e.g. trace metals 
and pesticides/herbicides) not to cause 
exceedance of TPCs for biota. 

River inflow: 
▪ Trace metals (to be confirmed) 
▪ Pesticides/herbicides (to be confirmed) 
Estuary: 
▪ Concentrations in water column exceed target 

values as per SA Water Quality Guidelines for 
coastal marine waters (DWAF, 1995) 

▪ Concentrations in sediment exceed target 
values as per WIO Region guidelines 
(UNEP/Nairobi Convention Secretariat and 
CSIR, 2009) 
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8. WETLANDS  
 
Table 8.1: Wetlands - Quaternary Protection Specification  

  

Quaternary 
catchment EIS PES REC How to achieve the REC 

K10A Moderate C C 

Control invasive alien vegetation, erosion and 
land-use encroachment. 

K10B Moderate C C 

K10C Moderate B/C B/C 

K10D Moderate B/C B/C 

K10E Moderate B/C B/C 

K10F Moderate C C 

K20A Moderate C C 

K30A High C C 

K30B High D C/D 
Buffers in urban and agricultural areas, 
manage water quality, erosion and invasive 
vegetation. 

K30C Moderate D D 

Control invasive alien vegetation, erosion and 
land-use encroachment. 

K30D Very High B B 

K40A Moderate D D 

K40B Moderate C C 

K40C Moderate C C 

K40D Very High B B 

K40E Moderate B/C B/C 

K50A Moderate B/C B/C 

K50B High C/D C Protect and improve the condition of remaining 
wetland patches, control invasive vegetation. 

K60A Moderate B B 

Control invasive alien vegetation, erosion and 
land-use encroachment. 

K60B Moderate B B 

K60C Moderate B B 

K60D High A A 

K60E High C C 

K60F High C C 

K60G Moderate C C 

K70A Moderate C C 

K70B Low A A 

H80A HIGH C/D C 

H80B Moderate C C 

H80C Moderate D D 

H80D Moderate D D 

H80E Moderate C/D C/D 

H90A Moderate C C 
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Quaternary 
catchment EIS PES REC How to achieve the REC 

H90B Moderate D D 

Control invasive alien vegetation, erosion and 
land-use encroachment. 
 

H90C Moderate D D 

H90D Moderate C C 

H90E Moderate C/D C/D 

J11D Low C C 

J11F Moderate C C 

J11G Moderate B B 

J12A Moderate B B 

J12B Moderate B B 

J12J Moderate B B 

J12K Moderate B B 

J12L Moderate C C 

J21A Moderate B/C B/C 

J21B Moderate B B 

J22B Moderate B B 

J22G Moderate B B 

J22K Low B/C B/C 

J23E Low C C 

J23J Moderate B B 

J24F Low C C 

J25A Low B B 

J33B Low C C 

J33E Low C C 

J34C Low C C 

J34D Low C C 

J34E Low C/D C/D 

J34F Low D D 

J40B Low B B 

J40C Moderate C/D C/D 

J40D Moderate D D 

J40E High C C 
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ISAZISO SIKARHULUMENTE 

___________________________________________________________________ 

 

ISAZISO  _____ SIKA2022 
 

ISEBE LEZAMANZI NOGUTYULO 
 

UMTHETHO WEZAMANZI WESIZWE, KA1998  
(UMTHETHO NO. 36 KA1998)  

 
UHLELO LWEMIJELO YAMANZI KWIMILAMBO YOMMANDLA WOLAWULO 
LWAMANZI I- BREEDE-GOURITZ  
 

Mna, Senzo Mchunu, kwisikhundla sam njengoMphathiswa weSebe lezaManzi 

noGutyulo, ndigunyaziswa yimiqathango yesiqendu 16 (1) soMthetho wezaManzi 

weSizwe, ka1998 (Umthetho No. 36 ka1998), ukuba ndibhengeze amahlelo emijelo 

yamanzi ekuMmandla woLawulo lwaManzi i-Breede-Gouritz njengoko kubonisiwe 

kwiShedyuli yesi Saziso.   

 

Silungiswe nguMphathi: weCandelo lokuHlelwa kweMijelo yaManzi 
Makubhalelwe ku: Mnu Yakeen Atwaru 
WeSebe lezaManzi noGutyulo 
Ndinaye Building 185 Francis Baard Street 
Private Bag X313 
Pretoria 
0001 
Email: atwaruy@dws.gov.za 
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UHLELO LWEMIJELO YAMANZI KWIMILAMBO YOMMANDLA WOLAWULO LWAMANZI I- 

BREEDE-GOURITZ NGOKWEMIQATHANGO YESIQENDU  6(1) NO (2) SOMTHETHO 
WEZAMANZI WESIZWE, KA1998 (UMTHETHO NO. 36 KA1998) 

 
 

ISHEDULI  
 
 
1. INKCAZO NGOMJELO WAMANZI 

 
 
1.1 Xa sithetha ngomjelo sixela yonke into engumlambo ekuMmandla woLawulo lwaManzi i 
 Breede-Gouritz, ngolu hlobo lubonisiweyo apha ngezantsi:  

 
UMmandla woLawulo lwaManzi:      iBreede-Gouritz 
IiNgingqi zoFunxo: INgingqi ePhakamileyo yoFunxo enguG40-G50, uH10- H90, uJ11-

J40, noK10-K70  

Imilambo:    EkuMmandla iBreede Overberg: Umlambo iBreede, umlambo 
iRiviersonderend, umlambo i-Overberg, neminye ke imilanjana 
eselunxwemeni.  
EkuMmandla wonxweme iGouritz: Umlambo iGouritz, umlambo 
iBuffels, umlambo iTouws, umlambo iGroot, umlambo iGamka, 
umlambo i-Olifants, umlambo iKammanassie, neminye ke imilanjana 
eselunxwemeni.   

 
1.2 UMphathiswa, ngokwesiqendu 12 soMthetho waManzi weSizwe, ka1998 (UMthetho No.36 ka 
1998) (''uMthetho''), uxele indlela yokuhlela imijelo yamanzi ngokuthi akhuphe iSaziso sikaRhulumente 
esingu- No. R. 810, esithe sabhengezwa kwincwadi yeZaziso zikaRhulumente engu- No. 33541 
neshicilelwe ngomhla we-17 kweyoMsintsi ku2010. Ngokwemiqathango yesiqendu 6(1) soMthetho, 
uMphathiswa – kanye nje emva kokuba ihlelo lawo onke amanqanaba (okanye lezo ndawana nje) 
z/omjelo wamanzi ngamnye liqingqiwe – makabhengenze ezo mpawu ziqingqiweyo zaloo Mjelo uthile 
kwiSaziso sikaRhulumente. 

 
1.3 uMphathiswa, ngokwemiqathango isiqendu 16(1) soMthetho, sokuba kuqatshelwe ezi mpawu 
zilandelayo ngeMijelo ekuMmandla woLawulo lwaManzi iBreede-Gouritz. 

 
 
2. NAZI IIMPAWU ZOMJELO EZIPHAKANYISWAYO NEZIQINGQWE 
NGOKWEMIQATHANGO YESIQENDU 16(1) NO- (2) SOMTHETHO WEZAMANZI WESIZWE, 
KA1998 
 
2.1 Iimpawu zoMjelo eziphakanyiswayo –   nezibandakanya iiMfuno zaManzi zeNdalo (ii-Ecological 
Water Requirements ngelasemzini, ii- EWRs ngamafutshane) neMijelo yeeMfuno ezisiSiseko zoLuntu 
(ii-Basic Human Needs Reserve ngelasemzini, iiBHN ngamafutshane) kwimilambo ekwizikhundla ze- 
EWR nekwezo ndawo zikhethiweyo zendalo kuMmandla woLawulo lwaManzi iBreede-Gouritz –  
zibonisiwe Sahluko 4. IiNdawo zoBoniselo ngaManzi iGouritz neBreede-Overberg nezikhundla ze- 
EWR zibonisiwe phaya kwiMizobo 1 no- 2 ngokulandelelanayo.  

 
2.2 Ibakala elifana neKwaliti yaManzi (phakathi kwezo mpawu zoMjelo ziphakanyiswayo ngaloo 
milambo ikwizikhundla ze-EWR kuMmandla woLawulo lwaManzi i-Breede-Gouritz ngokwemiqathango 
yesiqendu 16(1) soMthetho) libonisiwe phaya kwiSahluko 5. 

 
2.3 Iimpawu eziphakanyiswayo zoMjelo wokuqokelela amanzi angaphantsi komhlaba 
ngokoMthamo neKwaliti yamanzi (njengoko kuxeliwe kwimiqathango yesiqendu 16(1) soMthetho 
malunga noMmandla woLawulo lwaManzi Breede-Gouritz) zibonisiwe phaya  kwiSahluko 6. 
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2.4 Iimpawu zoMjelo oliChweba eziphakanyiswayo ngokwemiqathango yesiqendu 16(1) 
soMthetho kuMmandla woLawulo lwaManzi i-Breede-Gouritz zibonisiwe phaya kwiSahluko 
kwiSahluko 7. 

 
2.5 Iimpawu zoMjelo onguMwonyo eziphakanyisiweyo kuMmandla woLawulo lwaManzi i-Breede-
Gouritz ngokwemiqathango yesiqendu  16(1) soMthetho zibonisiwe phaya kwiSahluko 8. 
 
2.6 Ezi mpawu ziqingqiweyo ngoMjelo ngamnye ziza kuqala ukusebenza ukusukela ngomhla 
ezityikitywe ngawo njengoko isitsho imiqathango yesiqendu 16(1) somthetho, ngaphandle kokuba 
uMphathiswa ubone ngenye indlela. 
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3. IZISHUNQULELO ZAMAGAMA NEENKCAZO  
 

3.1 Izishunqulelo 

Isishunqulelo Inkcazo  
BHN  Basic Human Needs (iiMfuno ezisiSiseko zoLuntu) 
EC Ecological Category (Inqanaba lendalo) 
EcoSpecs Ecological Specifications (Imiqathango yendalo) 
EIS Ecological Importance and Sensitivity (Undoqo novakalelo lwendalo) 
ER Ecological Reserve (Umjelo wendalo) 
EWR Ecological Water Requirement (IMfuno yaManzi yeNdalo) 
MAR Mean Annual Runoff (Ubuncikane bamanzi emvula ngonyaka) 
MCM ii-Million Cubic Metres  
PES Present Ecological Status (isimo sangoku sendalo) 
RC Reference conditions (iimeko ekubhekiswa kuzo) 

REC Recommended Ecological Category (Icandelo lendalo 
elindululwayo/elixhaswayo) 

TPCs Thresholds of Potential Concern (Imilinganiselo yenkathazo enokuvela)  
WQSU Water quality sub-unit (icandelwana lekwaliti yamanzi) 

 
 
 
3.2 Inkcazo 

 
Inketshenketshana yamanzi/ ulwelo:  Ngalaa manzana asalayo emilanjeni ngexesha leemeko 
ezifana nemozulu engumqwebedu okanye leyo ingacacanga, kodwa ke ingengawo lawo asuka phantsi 
komhlaba. La manzana aquka lawo angena ngolibaziseko oluthile emilanjeni nalawo ke atsitsa nje 
ngaphantsi komhlaba. 
 
Undoqo novakalelo lwendalo (i-EIS): Ezi ke zizalathisi/ziimpawu eziphambili ezijongwayo xa 
kuhlelwa imijelo yamanzi yendalo. Undoqo wendalo ubhekisa kwiimpawu ezifana nobukho, ubumeli 
nokwahluka kwemigqeku ye- biota nendawo yokuphilisana. Uvakalelo lwendalo lubhekisa kubungozi 
obunokwenzeka kwindawo yokuphilisana okanye kwi-biota xa kuthe kwenzeka inguqu kwindlela 
ahamba ngayo amanzi, kumanqanaba amanzi kanti nakwezo meko zibangelwa bubukho bekhemikhali 
kuloo ndawo ithile.    
 
Iimfuno zamanzi zendalo (i-EWR): Iipethini zokuhamba kwamanzi  (oko kukuthi ubungakanani, 
uhlalutyo lwexesha  nelixa lobukho) nekwaliti yamanzi edingekayo ukuze kugcinwe impilo yasemanzini 
intle phantsi kweemeko ezithile. Esi sigama sisetyenziswa kakhulu xa kubhekiswa kwizinto ezifana 
namabakala omthamo nekwaliti.   
 
Izikhundla zeemfuno zamanzi zendalo (ze-EWR):  La ngamanqanaba omlambo athi aqingqwe 
ngaloo maxa kukhethwa isikhundla. Isikhundla se-EWR senziwa bubude bomlambo obunokuquka 
iindawana zokudlula kwezinto zasemanzini nezinye izinto zendalo. Ezi zikhundla zinezalathisi 
ezaneleyo zokuvavanya indlela ahamba ngayo amanzi zibuye zihlole namabakala ezifundo 
ezifunekayo   ngentshukumo yamanzi (i-hydrology), ngokwakhekha komhlaba nangefuthe lobukho 
beekhemikhali nelohlobo oluthile lwendalo (umzekelo kwiintlanzi, kwizinto eziphilayo 
ezingenamathambo nakutyani lwaselunxwemeni). 
 
Isimo sangoku sendalo (i-PES): Eli bakala libonisa impilo nemfezeko yangoku yeempawu ezininzi 
ezibonakalayo kuloo mjelo uthile wamanzi, ngakumbi xa uzithelekisa neemeko ezibhekiselele kwezo 
zendalo.  Iziphumo zohlolo lwesimo sangoku ziye ziboniswe ngokusebenzisa amaBakala eNdalo   (ii-
Ecological Categories ngelasemzini – ii-ECs ngamafutshane) asukela ku-A (ochaza ukuba umjelo 
usekwisimo sendalo) ze aye kutsho ku-F (ochaza ukuba isimo somjelo siguquke ngokupheleleyo) xa 
kuthethwa nge-PES.   
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Uvuselelo: Oku kuxela ukuba kongezwa amanzi apho ebesele ephele khona –  nokuba kungokujikwa 
kwendlela yokunyuka komphunga ukuze ujoliswe ezantsi okanye ngamanzi angaphezu komhlaba 
okanye ke kufuduswe/kuthuthwe amanzi kwii-akhwifa (iindawo ezigcina amanzi emvula) ezimelene 
nendawo leyo iphelelwe ngamanzi. 
 
IBakala leNdalo eliNdululwayo/elixhaswayo (i-REC): Ibakala lendalo elibonisa ibinzana 
elingqaliweyo lolawulo lwendalo kuloo mjelo uthile wamanzi oko kuxhomekeke kwihlelo lendalo 
elimisiweyo. La mahlelo asukela kwiBakala A (obonisa ukuba akukho nguqu yenzekileyo okanye isimo 
somjelo iseseso sendalo) ukuya kwiBakala D (obonisa ukuba isimo somjelo siguquke ngokupheleleyo). 
 
Umjelo: Ngumthamo  nekwaliti yamanzi afunekayo ukuze kwaneliswe iimfuno ezisisiseko zoluntu 
ngokuthi kugcinwe amanzi aya kwaneza loo mfuno isisiseko, kukhuselwe nempilo yasemanzini 
ngeenjongo zokufezekisa uphuhliso lwendalo oluya kuzinza nokuqinisekisa ukuba kusetyenziswa 
umjelo wamanzi ofanelekileyo.    
     
Ummandla womlambo (ummandla wendalo): La ngamanqanaba aziziboniso nangumfuziselo 
wemijelo ekumphezulu wonxweme, okanye loo mimandla ithile apho kuphilisana izinto zasemanzini 
khona (njengemilambo, imiwonyo, amachweba namanzi angaphantsi komhlaba) apho kuqhuba intlalo 
yokuphilisana). 
 
Imimandla yoboniselo ngamanzi yeminyaka emine (yekota):  Ngamacandelwana amahle 
emimandla yoboniselo ngamanzi yeminyaka emine (imimandla yoboniselo ngamanzi ekwimisebe 
yemilambo emikhulu). 
 
 
4. UDONGA LWEBAKALA LEKWALITI YAMANZI KWIMILAMBO EKWIZIKHUNDLA 
NEENDAWO EZIKHETHIWEYO ZE-EWR  
 
Umjelo ngamnye uzizintlu ezimbini – uMjelo weeMfuno ezisiSiseko zoLuntu (i-BHN) noMjelo weNdalo  
(i-ER). I-BHN ibonelela ngeemfuno eziphambili zabantu abathile  abancedwa nguloo mjelo uthile futhi 
yona iquka amanzi okusela, okupheka nalawo okuhlamba. I- ER yona inxulumene namanzi afunelwa 
imicimbi yokhuselo lwempilo yasemanzini kuloo mjelo uthile. Eli gama úmjelo’ libhekisa kumthamo 
nekwaliti yamanzi akuloo mlambo uthile, futhi wona uguquguquka ngokuxhomekeke kwihlelo 
lomlambo lowo (umzekelo iHlelo I, II no-III).  

 
UMMANDLA IBREEDE-OVERBERG (UMJELO WENDALO) 
 
UTafile 4.1: Isishwankathelo seenkcukacha zeendawo nezikhundla ze-EWR. Izikhundla ze-EWR ziboniswe 
mnyama kakhulu.  

Ummandla 
woboniselo 
ngamanzi 
weminyaka 
emine  

Indawo/isi
khundla 
se-EWR  

Umjelo 
wamanzi I-PES I-EIS i-REC i-nMAR (i-

MCM) 
i-EWR (% 
nMAR) 

G40C Piii1 Palmiet B Phezulu  B 39.9 19.1 

G40C Piv10 Witklippiesskl
oof D Phezulu D 15.1 21.5 

G40C Piv9 Palmiet D Phezulu  B 78.8 21.5 
G40C Piv8 Klipdrift D Phezulu D 13.6 21.5 
G40D Piv4 Klein-Palmiet D Phezulu  D 13.7 21.5 

G40D Piv7 Krom/Ribbok D Phezulu 
kakhulu A 27.5 21.5 

G40D Piii2 Palmiet  C Phezulu 
kakhulu  B/C 206.6 31.2 

G40D Piv12 Dwars/Louws C Phezulu 
kakhulu C 25.2 100.0 

G40D Piii3 Palmiet  C Phezulu 
kakhulu  B 250.4 34.5 

G40G Niii5  Bot  C Phezulu 
kakhulu A 31.9 21.3 
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Ummandla 
woboniselo 
ngamanzi 
weminyaka 
emine  

Indawo/isi
khundla 
se-EWR  

Umjelo 
wamanzi I-PES I-EIS i-REC i-nMAR (i-

MCM) 
i-EWR (% 
nMAR) 

G40H Nx6 Onrus  E Phezulu  B 5.1 13.4 
G40F Niv43 Swart  E Phezulu  B 42.1 13.3 

G40K Niv45 Steenbok  E Phezulu 
kakhulu  A 10.8 12.2 

G40J Nii4 Hartebees D Phezulu 
kakhulu B 18.4 12.5 

G40K 
 Nv23 Klein D Phakathi  C 43.0 19.3 

G40M Nx8 Uilkraal  C Phezulu 
kakhulu  A 2.4 19.2 

G50B Ni4 Nuwejaar  D Phakathi  D 12.5 13.0 
G50C Nvii15 Heuninges  D - D 17.8 13.1 

G50C Niv44  Heuninges  D Phezulu 
kakhulu B 18.8 13.1 

G50C Nii5 Kars  E Phezulu 
kakhulu  B 21.6 20.4 

G50E Nv24  Kars  C Phakathi  B 15.4 30.3 
G50H Nii7 DeHoop Vlei B Phezulu  B 27.1 30.0 
G50H Nii6 Sout  D  - B  4.2 12.6  
H10B Nvii3 Rooikloof B Phezulu B 6.807 37.95 
H10B Niv3 Titus C Phakathi C 26.2 22.0 

H10C Niv1 Koekedou D Phezulu 
kakhulu A 18.8 14.2 

H10C Niv2 Dwars C Phezulu B 74.9 22.0 
H10D Nvi4 Breede D Phakathi  D 175.509 17.51 

H10D Niv4 Witels A Phezulu 
kakhulu A 84.3 43.3 

H10D Nvi3 Breede C Phezulu  B 252.8 31.7 

H10E Nvi2 Wit A Phezulu 
kakhulu  A 42.6 46.6 

H10F Niv6 Wabooms D Phezulu  B 7.4 14.4 

H10F Nviii1/ 
EWR1 Breede D/E Phezulu      D 434.90 31.7 

H10G Niv7 Slanghoek D Phezulu  B 32.6 14.5 
H10G Niii1 Breede D Phezulu B 497.6 25.4 

H10J Niv40 Elands B Phezulu 
kakhulu A 58.1 50.8 

H10J Niv41 Krom B Phezulu 
kakhulu  A 9.0 50.8 

H10J Nvii2/ 
EWR2 Molenaars C Phezulu 

kakhulu B 105.6 35.0 

H10J Niv42 Molenaars 
(Smalblaar) E Phezulu  B 191.2 17.4 

H10K Niv12 Holsloot C Phezulu B 119.5 35.0 

H10H Nvii6 Hartbees D Phezulu 
kakhulu A 4.0 14.4 

H10H Niv9 Hartbees/ de 
Wetskloof D Phezulu 

kakhulu A 10.2 14.4 

H10L Nv3 Breede C Phezulu B 850.9 31.7 
H20G Nvii7 Hex C Phakathi   C 102.8 22.3 
H20H Niv10 Hex D Phezulu  B 107.1 22.3 
H40B Nvii5 Koo D Phezulu B 0.9 13.1 
H40C Niv11 Nuy E Phezulu  B 29.4 13.2 
H40D Niv13 Doring E Phezulu B 47.4 12.9 

H40F Nvii8/ 
EWR3 Breede C/D Phakathi C/D 1042.8 45.5 

H40G Nvii11 Poesnels D Phezulu  B 16.1 12.8 
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Ummandla 
woboniselo 
ngamanzi 
weminyaka 
emine  

Indawo/isi
khundla 
se-EWR  

Umjelo 
wamanzi I-PES I-EIS i-REC i-nMAR (i-

MCM) 
i-EWR (% 
nMAR) 

H40K Niv14 Keisers D  Phezulu 
kakhulu  A  12.6 12.5 

H40H Niv15 Vink D Phezulu 
kakhulu  A  15.6 12.4 

H30C Niv20 Pietersfontein D  Phakathi  C  17.3 12.0 
H30B Niv18 Kingna D Phezulu B  27.1 12.3 
H30D Nvii9 Keisie D Phezulu B  21.5 11.9 

H30E Nii2 Kogmanskloo
f D Phezulu 

kakhulu B  52.0 18.9 

H50B Ni2 Breede D Phezulu B  1170.1 17.3 

H60B Nvii10 Du Toits B Phezulu 
kakhulu A  43.9 50.8 

H60D Nv7 Riviersondere
nd C Phezulu 

kakhulu A  370.2 30.1 

H60E Niv28/ 
EWR6 Baviaans B Phezulu B 7.9 70.90 

H60E Niv29 Sersants D Phezulu B  4.6 29.9 

H60F Niv30 Gobos C Phezulu 
kakhulu A 12.4 48.1 

H60F Nv9/EWR5 Riviersonder
end D Phezulu D 413.7 24.5 

H60G Niv31 Kwartel D Phezulu B 10.7 13.4 

H60H Niv33 Soetmelksvlei D Phezulu 
kakhulu A 4.0 29.9 

H60H Niv34 Slang D Phezulu 
kakhulu A 2.1 29.9 

H60H Nv10 Riviersondere
nd D Phezulu 

kakhulu A 442.9 24.5 

H60K Niv35 Kwassadie E Phezulu 
kakhulu A 5.9 17.3 

H60L Ni3 Riviersondere
nd D Phezulu B 483.8 24.5 

H70A Niv24 Leeu E Phezulu 
kakhulu A 5.8 12.6 

H70B Nv2 Breede C Phezulu  B 1701.4 26.4 

H70D Nii3 Tradouw  B  Phezulu 
kakhulu A  19.4 29.9 

H70F Niv25 Buffeljags E Phezulu  B 119.4 14.1 

H70G Niii4/ 
EWR4 Breede C Phezulu 

kakhulu B/C 1832.7 40.1 

H70J Niv26 Slang E Phezulu  B  10.0 14.2 
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UMMANDLA WONXWEME IGOURITZ (UMJELO WENDALO) 
 
UTafile 4.2: Isishwankathelo seenkcukacha seendawo nezikhundla ze-EWR sites. Izikhundla zeEWR 
ziboniswe mnyama kakhulu. 

Ummandla 
woboniselo 
ngamanzi 
weminyaka 
emine  

Indawo/isikh
undla se-
EWR  

Umjelo 
wamanzi I-PES I-EIS i-REC i-nMAR 

(i-MCM) 
i-EWR (% 
nMAR) 

J11C giv34 Buffels B Phezulu 
 B 13.1 26.5 

J11F gv25 Buffels B Phezulu  B 24.2 17.8 

J11H J1BUFF-
EWR5 

Buffels C Phakathi  C 27.4 17.9 

J11K giv32 Groot  D Phezulu B 30.5 17.9 
J12D giv28 Touws D Phezulu B 16.4 11.3 
J12H giv27 Touws B Phakathi C 26.4 26.8 
J12K giv26 Brak C Phezulu B 2.9 17.7 

J12L J1DORI-
EWR7 Doring C/D Phantsi  C/D 2.9 12.0 

J12L J12L 
Modelled 

 
Huis 
 
 

D  D 1.56 40.3 

J12M J1TOUW-
EWR3 Touws B/C High B/C 33.5 17.8 

J13B gv7 Groot C Phezulu B 72.7 18.0 
J13C gii3 Groot B Phezulu B 78.1 27.0 
J21D giv3 Gamka B Phezulu A 31.9 27.1 

J22F giv1 Koekemoers C Phezulu 
kakhulu A 7.4 17.9 

J22K giv2 Leeu C Phezulu 
kakhulu A 17.1 17.9 

J23F gv17 Gamka B Phezulu B 58.1 27.0 
J23J gv27 Gamka C Phezulu B 69.6 18.3 
J24E gv14 Dwyka A Phezulu B 4.0 39.1 

J25A J2GAMK-
EWR4 Gamka C/D Phezulu C 79.8 14.9 

J25E gii2 Gamka C Phezulu B 111.8 15.2 

J31D J3OLIF-
EWR9 Olifants C Phakathi  C 11.8 17.8 

J32E giv15 Traka C Phezulu C 2.7 17.9 
J33B gv33 Olifants D Phezulu B 25.0 11.9 

J33E gv21 Meirings C Phezulu 
kakhulu A 21.4 19.1 

J33F giv11 Olifants E Phezulu B 80.0 12.4 

J34C J3KAMM-
EWR10 

Kammanas
sie C/D Phantsi  C/D 41.2 15.3 

J34F giv10 Leeu E Phezulu 
kakhulu A 59.2 12.1 

J35E gv19 Olifants E Phezulu B 224.5 12.9 
J35F giv17 Olifants D Phezulu B 253.4 12.9 

J40B J4GOUR-
EWR6 Gouritz C Phakathi  C 489.1 14.8 

J40E gv9 Gouritz  C Phezulu B 571.8 14.8 

H80B giii5 Duiwenhoks  E Phezulu 
kakhulu A 62.5 20.1 

H80E H8DUIW-
EWR1 

Duiwenhok
s  D Phantsi D 83.2 20.9 

H90C giv27 Korinte  D Phezulu  B 34.1 14.5 

H90C H9GOUK-
EWR2 Goukou C/D Phakathi C/D 50.9 24.2 

H90E gv41 Goukou C Phezulu B 105.0 28.2 
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Ummandla 
woboniselo 
ngamanzi 
weminyaka 
emine  

Indawo/isikh
undla se-
EWR  

Umjelo 
wamanzi I-PES I-EIS i-REC i-nMAR 

(i-MCM) 
i-EWR (% 
nMAR) 

K10D giv25 Brandwag  D Phezulu B 17.9 9.9 

K20A gvii7 Groot-Brak B/C Phezulu 
kakhulu A 27.0 26.5 

K20A gviii2- EWR 
GB1-BC Groot-Brak B/C Phezulu 

kakhulu  B/C 15.3 26.5 

K20A gvii3-EWR 
Var 3 Varing D Phezulu C/D 8.4 20.9 

K20A gviii12- EWR 
Var2 Varing D Phezulu C/D 6.0 20.9 

K30A gviii4-EWR Maalgate B Phezulu 
kakhulu  A 15.3 46.0 

K30A gvii8 Maalgate B Phezulu D 30.1 16.4 

K30B gvii9 Malgas C Phezulu 
kakhulu C 17.3 31.6 

K30B gviii6  EWR 
Gwa1 -D Gwaing E Phezulu D 34.1 16.4 

K30C gviii7 EWR 
Sw1 - D Swart D Phezulu D 16.1 14.5 

K30C gvii11 EWR 
Ka1 - D Kaaimans B Phezulu B 18.6 50.2 

K30C gviii8 EWR 
Si1 -B Silver B Phezulu 

kakhulu B 14.9 50.2 

K30D gvii12 Touws B Phezulu 
kakhulu A 16.7 30.3 

K30D gx8 Klein 
Keurbooms D Phezulu 

kakhulu B 2.5 14.1 

K40A giii10 EWR 2 
Diep -B Diep B Phezulu 

kakhulu B 12.4 30.3 

K40B giii13 Hoekraal B Phezulu A 27.9 30.3 

K40C 
gvii13 EWR 
4 Karatara-
AB 

Karatara B Phezulu 
kakhulu A/B 11.2 40.2 

K40C giii11 Karatara A/B Phezulu 
kakhulu  A 33.8 40,2 

K40E Gou 1 Goukamma B/C Phezulu 
kakhulu B/C 30.4 38.5 

K50A EWR 1 Knysna B Phezulu  B 26.5 32.1 
K50A Kny 2 Knysna B - B 46.5 32.1 

K50B EWR 2 Gouna A/B Phezulu 
kakhulu A/B 27.6 53.4 

K60C K6KEUR-
EWR8 Keurbooms C Phezulu 

kakhulu  B/C 46.1 34.9 

K60D giv5 Palmiet  A Phezulu 
kakhulu A 42.1 48.3 

K60F giv4 Bitou C Phezulu 
kakhulu A 23.6 22.8 

K60G Noe 1 Noetsie B Phezulu 
kakhulu  A/B 4.8 63.4 

K60G gx3 Piesang D Phezulu 
kakhulu A 7.3 28.5 

K60E gx9 Keurbooms C Phezulu 
kakhulu A 91.3 34.9 

K70A gx4 Buffels B Phezulu 
kakhulu B 1.8 34.3 

K70A gx5 Sout B Phezulu 
kakhulu B 3.8 34.3 

K70B gvii15 Bloukrans B Phezulu 
kakhulu B 31.2 33.9 
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UTafile 4.3: IiMfuno ezisiSiseko zoLuntu kwiBreede-Gouritz WMA 
Ummandla 
woboniselo 
ngamanzi 
weminyaka 
emine  

Umjelo wamanzi  i-BHN 
(%NMAR) 

Ummandla 
woboniselo 
ngamanzi 
weminyaka 
emine  

Umjelo wamanzi i-BHN 
(%NMAR) 

G40C Palmiet  0.008 J11C Buffels 0.02 
G40D Palmiet 0 J11F Buffels 0.03 
G40G Bot  0.50 J11H Buffels 0.03 
G40H Onrus  5.88 J11K Groot  0.36 
G40F Swart  0.17 J12D Touws 0.03 
G40K Steenbok  0 J12H Touws 0 
G40J Hartebees 0.08 J12K Brak 0 
G40K Klein 0 J12L Doring 0.21 
G40M Uilkraal  0.125 J12M Touws 0 
G50B Nuwejaar  1.12 J13B Groot 0.01 
G50C Heuninges  0 J13C Groot 0 
G50E Kars  0.84 J21D Gamka 0 
G50G DeHoop Vlei 0.03 J22F Koekemoers 0.14 
G50H Sout  0.04 J22K Leeu 0 
H10B Rooikloof 0 J23F Gamka 0.10 
H10C Dwars 0.70 J23J Gamka 0 
H10D Breede 0 J24E Dwyka 0 
H10E Wit 0 J25A Gamka 0.003 
H10F Breede 0.04 J25E Gamka 0.03 
H10G Slanghoek 0 J31D Olifants 0.02 
H10J Elands 0.02 J32E Traka 0.03 
H10K Holsloot 0 J33B Olifants 0.02 
H10H Breede 0 J33E Meirings 0.56 
H10L Breede 0.005 J34C Olifants 0.01 
H20G Hex 0.01 J34F Kammanassie 0.05 
H20H Hex 1.20 J35E Leeu 0.004 
H40B Koo 2.22 J35F Olifants 0.01 
H40C Nuy 0.07 J40B Olifants 0 
H40D Doring 0 J40E Gouritz 0.003 
H40F Breede 0.002 H80B Gouritz  0 
H40G Poesnels 0 H80E Duiwenhoks  0.005 
H40K Keisers 0.32 H90C Goukou  0.33 
H40H Vink 0.06 H90E Goukou  0.06 
H30C Pietersfontein 0.07 K10D Brandwag  0.06 
H30B Kingna 1.33 K20A Varing  1.50 
H30D Keisie 0.04 K30A Maalgate  0.39 
H30E Kogmanskloof 0.17 K30B Malgas  0.18 
H50B Breede 0.004 K30C Swart  8.99 
H60B Du Toits 0 K30D Touws  0.54 
H60D Riviersonderend 0.001 K40A Diep  0.04 
H60E Baviaans 1.14 K40B Hoekraal  0 
H60F Gobos 0.007 K40C Karatara  0.54 
H60G Kwartel 0 K40E Goukamma  0.39 
H60H Soetmelksvlei 0 K50A Knysna  0.002 
H60K Kwassadie 0 K50B Gouna  0.47 
H60L Riviersonderend 0 K60C Keurbooms  0.03 
H70A Leeu 0 K60D Palmiet  25.26 
H70B Breede 0.01 K60F Bitou  0.38 
H70D Tradouw 0 K60G Piesang  4.34 
H70F Buffeljags  0.02 K60E Keurbooms  0.02 
H70G Breede 0 K70A Buffels  1.32 
H70J Slang 0.40 K70B Bloukrans  0.03 
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5. IBAKALA LEKWALITI YAMANZI ANGAPHEZU KOMHLABA KWIMILAMBO 
 EKWIZIKHUNDLA ZE-EWR  

I-BREEDE-OVERBERG 

UTafile 5.1: Amabakala e-PES novavanyo lulonke lwesikhundla kumlambo iBreede kuNode Nviii1 (omelwe 
siSikhundla 1 seEWR) 

UMLAMBO Umlambo iBreede  AMANQANABA OHLOLO LWEKWALITI YAMANZI  

I-WQRU 

 1(Ekudibaneni 
komphezulu womlambo 
iBreede nomlambo  
iWit) 

I-RC 
Isitishi sohlolo sikaDWA @ Koekedou 
kuMlambo ose-Ceres (H1H013Q01) 
(1998 -2002, n=38) 

ISIKHUNDLA SE-
EWR  Isikhundla 1 se-EWR  I-PES Isitishi sohlolo sikaDWA @ Witbrug 

(H1H006Q01) (1998 -2002, n=143) 

Uvavanyo lokuba nakho Phakathi. Isikhundla seEWR sithe qelele ukuya phaya kumazantsi onxweme 
lwesitishi sohlolo sikaDWA. 

IZithako zeKwaliti yaManzi  Ixabiso 
le-RC  

Ixabiso 
le-PES 
Value 

IBakala/Amagqabantshintshi  

Iityuwa 
ezingezozendalo 
(mg/L) 
 
1:95th Amaxabiso 
ePercentile  

MgSO4 7 21 IBakala B 
Na2SO4 8 4 IBakala A 

MgCl2 5 6 IBakala A 

CaCl2 12 24 IBakala  B 

NaCl 6 27 IBakala A 

CaSO4 0 0 IBakala A 

Izondlo (mg/L) 

SRP - - Akukho nkcukacha 
TIN 2.8011 0.318 IBakala B 

TDS 21.8-50.6 < 45 IBakala B. I-TDS iyonyuka 
ngeenyanga zaseBusika  

TSS  - < 5 Yamkelekile 
P04 0.024 0.042 IBakala C  

Ukwahluka 
kwendalo  

pH (5th – 95th %) 6.2-7.5 6.9 – 7.8 IBakala C 
Ubushushu - - Azikho iinkcukacha kodwa 

akukho ngxaki iboniweyo 
ngemixube ye-DO  

I-oksijini enyibilikisiweyo - - 
Ubukho bodaka (NTU) - 2 

Ukutsala umbane  (mS/m) - - Azikho iinkcukacha 

Ukwahluka 
ngokwemvakalelo  

Chl a: periphyton - - Azikho iinkcukacha 

Chl a: phytoplankton - - Azikho iinkcukacha 

Ubukhulu bezinto eziphilayo 
ezingenamathambo  

SASS 
score = 
>110 and 
an ASPT 
score >7 

SASS 
score = 69 
and ASPT 
score = 
5.3 

IBakala D/E . Uguquke 
kakhulu. Kude kwaphela 
nommandla wokuphilisana 
ngenxa yokuzaliswa 
kwamanzi.  

Inqaku lemigqeku yeentlanzi    
U-D/E. kwaziswa ngemigqeku 
yeentlanzi, oko kukuthi i-bass, 
i-trout ne-blue gills. 

Iityhefu  - 

Azikho iinkcukacha kodwa iintsalela 
zezibulali zinambuzane zithande ukuba 
yingxaki ngenxa yemisebenzi yezolimo 
eCeres 

LULONKE UHLELO LWESIKHUNDLA  IBakala B   
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UTafile 5.2: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iMolenaars kwiNode Nvii2 
(emelwe siSikhundla 2 seEWR) 
UMLAMBO Umlambo iMolenaars   AMANQANABA OHLOLO LWEKWALITI YAMANZI  

I-WQRU 2 (Umlambo opheleleyo 
iMolenaars) I-RC 

Umlambo iMolenaars  
@ kumjelo wehlathi iHawequas 
(H1H018Q01) (1998 -1992, n=93) 

ISIKHUNDLA SE-
EWR  Isikjhundla 2 se-EWR  I-PES 

Umlambo iMolenaars  
@ kumjelo wehlathi iHawequas 
(H1H018Q01) (1998 -2002, n=141) 

Uhlolo lokubanakho  
Phezulu. Indawo yohlolo ikufuphi kakhulu kwisikhundla se-EWR. Iinkcukacha 
zembali azibonisi simbo sithile, yiloo nto iinkcukacha ze-PES ziye 
zasetyenziselwa ukubonisa iimeko ekubhekiswa kuzo.  

IZithako zeKwaliti yaManzi  Ixabiso le-
RC  

Ixabiso 
le-PES  IBakala/Amagqabantshintshi 

Iityuwa 
ezingezozendalo  
(mg/L) 
 
1:95th % 
Amaxabiso  

MgSO4 6 6 IBakala A 

Na2SO4 9 9 IBakala A 

MgCl2 4 4 IBakala A 

CaCl2 6 6 IBakala A 

NaCl 9 9 IBakala A 

CaSO4 0 0 IBakala A 

Izondlo (mg/L) 

SRP  -  
TIN (1:50th %) 0.151 0.151 IBakala A 
TDS 22 22 IBakala A 
TSS  < 5 < 5  IBakala A  
P04 (1:50th %)  0.025 0.025 IBakala C  

NH3-N <0.015. <0.015.  Kobo buthuba besimo 
esaziwayo  

Ukwahluka 
kwendalo  

pH (5th – 95th %) 5.5 – 7.3 5.5 – 7.3 

IBabakala A. Imeko 
eqhelekileyo yobumuncu 
bamanzi omlambo 
waseNtshona Koloni  

Ubushushu   
Kobo buthuba besimo 
esaziwayo, iBakala A   

I-oksijini enyibilikisiweyo  80 - 120% 
uhluzo 

 80 - 120% 
uhluzo 

Ubukho bodaka (NTU) - 0 

Ukutsala umbane (mS/m) - - Azikho iinkcukacha 

Ukwahluka 
ngokwemvakalelo  

Chl a: periphyton - - Azikho iinkcukacha  

Chl a: phytoplankton - - Azikho iinkcukacha  

Ubukhulu bezinto eziphilayo 
ezingenamathambo   

Inqaku le-
SASS 
≥140 
nenqaku 
le- ASPT 
>8 

Inqaku le-
SASS 
score = 
175 
nenqaku 
le-ASPT = 
7.9 

IBakala A/B. Catchment is 
relatively pristine 

Inqaku lemigqeku yeentlanzi    
IBakala E. Azikho iintlanzi 
zomthonyama eziye 
zabhaliswa ngethuba lophando  

Iityhefu  - - Akukho zingxaki zeetyhefu 
ziye zavela  

LULONKE UHLELO LWESIKHUNDLA  IBakala A  
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UTafile 5.3: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iBreede kuNode Nvii8 (emelwe 
siSikhundla 3 se-EWR) 

UMLAMBO  Umlambo iBreede  IINDAWO ZOHLOLO LWEKWALITI YAMANZI  

I-WQRU 
3 (kuMbindi womlambo 
iBreede Ukusuka 
ekudibaneni kweMolenaars 
ne Kogmanskloof  

I-RC Ayikho. Asikho isitishi sohlolo lwe-WQ esiye 
sanika iinkcukacha ngeli candelo loMjelo.  

ISIKHUNDLA SE-
EWR  ISikhundla 3 se-EWR Site 3 I-PES Umlambo iBreede e-Le Chasseur 

(H4H017Q01) (1995 -1999, n=214)  

Uvavanyo lokuba nakho  Phakathi 

Izithako zekwaliti yamanzi  Ixabiso l-
RC  

Ixabiso le-
PES Value IBakala/amagqabantshintshi  

Iityuwa 
ezingezozendalo  
(mg/L) 
 
(1:95th %) 

MgSO4 - 39 Category D 

Na2SO4 - 5 Category A 

MgCl2 - 12 Category A 

CaCl2 - 32 Category B 

NaCl - 95 Category B 

CaSO4 - 0 Category A 

Izondlo (mg/L) 

SRP -   
TIN (1:50th %) - 0.242 Category A  

TDS - < 45 

B Category. High TDS loads. 
Irrigation return flows in 
tributaries and main stem 
between Brandvlei Dam and 
EWR Site 3. 

TSS  - < 5 
High TSS loads. Releases 
from Brandvlei to alleviate high 
TDS. 

P04 (1:50th %) - 0.032 C Category  

Ukwahluka 
ngendalo 

pH (5th – 95th %) - 6.9 – 7.8 A Category 
Temperature (°C) - 22.4 Summer temperature 
Dissolved oxygen -  - No observed data 

Turbidity (NTU) - - No data. Low sediment 
production area 

Electrical conductivity (mS/m) - - No data 

Ukwahluka 
ngemvakalelo 

Chl a: periphyton - - No data 

Chl a: phytoplankton - - No data 

Ubukhulu bezinto eziphilayo 
ezingenamathambo  

Inqaku le-
SASS 
≥110 
nenqaku 
le-ASPT 
>7  

Inqaku le-
SASS = 91 
nenqaku 
le-ASPT = 
7 

IBakala A. lithetha ukuthi 
akukho futhe lingako 
kwisakhiwo sasekuhlaleni. 

Inqaku lemigqeku yeentlanzi  -  

IBakala D. mi-2 kuphela kwesi-
7 imigqeku yeentlanzi zamanzi 
ahlaziyekileyo ekulindeleke 
ukuba zibekho apho 
kuthathwa khona iisampulu. 

Iityhefu  - - 

Azikho iinkcukacha kodwa ke 
izibulala zinambuzane zixakile  
ngenxa yefuthe lemisebenzi 
yezolimo  

LULONKE UHLELO LWESIKHUNDLA  
IBakala D. ikakhulu ifuthe libakho ngenxa yeemvula 
ezingephi zasehlotyeni neengqumba zeentlenge 
ezandileyo.  

 
UTafile 5.4: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iBreede kuNode Nvii4 (emelwe 
siSikhundla 4 se-EWR) 
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MLAMBO Umlambo iBreede  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQRU 

 6 (umlambo iBreede 
ukusuka kumlambo i-
Buffelsjags ukuya 
kutsho eChwebeni) 

I-RC Azikho. Asikho isitishi sohlolo lwe-WQ esiye 
sanika iinkcukacha ngeli candelo loMjelo. 

ISIKHUNDLA SE-
EWR  Isikhundla 4 se-EWR  I-PES Kumazantsi omlambo iBreede @ eSwellendam 

(H7H006Q01) (1995 -1999, n=214)  

Uhlolo lokuba nakho  
Phakathi (Akukhange kubekho kubekho zinkcukacha zezamanzi kulo mmandla 
womlambo, futhi amanzi ebemaninzi kakhulu ukuba inani losetyenziso 
lingathatyathwa; indawo yohlolo ibikude lee ukuya kumphezulu womjelo.  

Izithako zekwaliti yamanzi Ixabiso le-RC  Ixabiso le-
PES  Ibakala/Amagqabantshintshi  

Iityuwa 
ezingezizo 
zendalo (mg/L) 
 
(1:95th %) 

MgSO4 - 83 IBakala E/F 

Na2SO4 - 3 IBakala A 

MgCl2 - 49 IBakala D 

CaCl2 - 62 IBakala C 

NaCl - 318 IBakala D 

CaSO4 - 0 IBakala A 

Izondlo (mg/L) 

SRP - - Azikho iinkcukacha 
TIN (1:50th %)  - 0.23 IBakala  A 

TDS - - 

IBakala C. iingqumba zeTDS 
ziphezulu ngenxa yamanzi  abuya 
kwezonkcenkceshelo kumasebe 
emilambo nakuleyo mikhulu   

TSS  - - Azikho iinkcukacha 
P04 (1:50th %) - 0.024 Ibakala C  

NH3-N  - 0.3 
(Phakathi) Azikho iinkcukacha zembali  

NO2NO3-N - <1 

Kundululwa ubuninzi bazo 
ebusika kodwa ehlotyeni 
zingakumaqondo aphantsi 
kangange- < 0.3 mg/l 

Ukwahluka 
kwendalo 

pH (5th – 95th %) - 6.9 – 8.1 iBakala A/B. Akukho nguqu 
ingako. 

Ubushushu (°C) - - 
Akukho zinkcukacha ziboniweyo. 
Kubonwe ingxaki yokwenyuka 
kusehla kwamanqanaba e- DO.  

I-oksijini 
enyibilikisiweyo -  - 

Ubukho bodaka (NTU) - - 
Ukutsala umbane 
(mS/m) - - Azikho iinkcukacha 

Ukwahluka 
ngemvakalelo 

Chl a: periphyton - - Azikho iinkcukacha 

Chl a: phytoplankton - - Azikho iinkcukacha  

Ubukhulu bezinto 
eziphilayo 
ezingenamathambo  

Inqaku le-
SASS ≥110 
nenqaku le- 
ASPT >7  

Inqaku le-
SASS = 87 
nenqaku le-
ASPT = 6.9 

IBakala B. chaphazeleke 
ngokuphakathi  

Inqaku lemigqeku 
yeentlanzi  

10 imigqeku 
yeentlanzi 
zomthonyama  

 IBakala C. ubukho be-carp ne-
bass. 

Iityhefu  -  

Azikho iinkcukacha kodwa ke 
izibulala zinambuzane zixakile  
ngenxa yefuthe lemisebenzi 
yezolimo 

LULONKE UHLELO LWESIKHUNDLA  

IBakala D. oko kuxhomekeka ekungeneni kwamanzi anekwaliti 
asuka kumlambo iBuffelsjags khonukuze kuqinisekiswe ukuba i-
WQ kumazantsi ecandelo lomlambo nasechwebeni yamkelekile  
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UTafile 5.5: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iRiviersonderend kuNode Nv7 
(emelwe siSikhundla 5 se-EWR)  
UMLAMBO 
 

Umlambo 
iRiviersonderend  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQRU 

7 (kumbindi womlambo 
iRiviersonderend 
ukusuka kwidama i-
Theewaterskloof ukuya 
kumlambo i-Bok  

RC 
iRiviersonderend kuMjelo weHlathi okumlambo iSwart 
River/Nuweberg  
(H6H008Q01) (1990 -1992, n=34) 

ISIKHUNDLA SE-
EWR  Isikhundla se-EWR 5 PES 

iRiviersonderend kwidama iTheewaterskloof  
(H6H012Q01) (1998 -2002, n=39) 
iRiviersonderend eReenen  
(H6H009Q01) (1995 -1999, n=56)  

Uhlolo lokuba nakho  Phezulu 

IZithako zeKwaliti yaManzi Ixabiso le-RC  Ixabiso le-PES  Ibakala/amagqabantshintshi  

Iityuwa 
ezingezozendalo 
(mg/L) 
 
1:95th % ixabiso 

MgSO4 7 12 IBakala A 

Na2SO4 7 13 IBakala A 

MgCl2 4 14 IBakala A 

CaCl2 5 14 IBakala A 

NaCl 11 99 IBakala B 

CaSO4 0 0 IBakala A 

Izondlo (mg/L) 

SRP - - Azikho iinkcukacha 
TIN (1:50th %)  0.068 0.154 IBakala A.  

TDS 13.6-32 Ehlotyeni: <100 
Ebusika : < 150 

IBakala B. Iingqumba 
eziphezulu zeTDS ngenxa 
yamanzi asuka kwezolimo 
ebusika  

TSS  < 5 - Azikho iinkcukacha 
P04  (1:50th %) <0.0165 0.013 IBakala B. Phezulwana.  

NO2NO3-N 0.02 <0.25 

Kundululwa ubuninzi bazo 
ebusika kodwa ehlotyeni 
zingakumaqondo aphantsi 
kangange < 0.2 mg/l 

Ukwahluka 
kwendalo 

pH (5th – 95th %) 6.5 – 7.5 6.4 - 7.4 IBakala A/B. 
Temperature (°C) +-4 °C - 

Azikho iinkcukacha  
I-oksijini 
enyibilikisiweyo 

80 - 120% 
Uhluzo  - 

Ubukho bodaka 
(NTU) - 4 

Ukutsala umbane  
(mS/m) - - Azikho iinkcukacha 

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton - - Azikho iinkcukacha 

Chl a: phytoplankton - - Azikho iinkcukacha 

Ubukhulu bezinto 
eziphilayo 
ezingenamathambo 

Inqaku le-
SASS ≥110 
nenqaku le-
ASPT >7  

Inqaku le-SASS = 
95 nenqaku le- 
ASPT = 6.8 

IBakala C/D. iindawo ezininzi 
zinekwaliti entle yamanzi 
kodwa ke ikwaliti yendawo 
yokuphilisana yona imbi 
kakhulu  

Inqaku lemigqeku 
yeentlanzi  

Imigqeku 
emithandathu 
yeentlanzi  

 

Ibakala E. Zigqunyelelwa zii-
bass ezinemilomo emikhulu 
nemincinci. Linciphile inani 
lemigqeku yeentlanzi 
zomthonyama. 

Iityhefu  - - 

Azikho iinkcukacha kodwa 
iintsalela zezibulala 
zinambuzane ziyingxaki 
ngenxa yezolimo kumphezulu 
womjelo wesikhundla i- EWR  
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LULONKE UHLELO LWESIKHUNDLA  IbAKALA A/B (Ubukho bedama iTheewaterskloof kuthande 
ukuyinciphisa ikwaliti yamanzi alaa mlambo usemazantsi onxweme) 

 
 
 
UTafile 5.6: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iBaviaans kuNode Niv28 
(emelwe siSikhundla 6 se-EWR) 

UMLAMBO Baviaans River  WATER QUALITY MONITORING POINTS 

I-WQRU  9 (umlambo 
iBaviaans uphela) I-RC 

Umlambo iBaviaans kwisitishi somsebenzi 
saseGenadendal  
(H6H005Q01) (1972 -1994, n=346) 

ISIKHUNDLA SE-
EWR  

Isikhundla 6 se-EWR 
Site 6 I-PES 

Umlambo iBaviaans kwisitishi somsebenzi 
saseGenadendal  
(H6H005Q01) (1998 -2002, n=42) 

Uvavanyo lokubanakho 
Phezulu. Iinkcukacha ezingenileyo zintle futhi ziya kunceda kuvavanyo 
lobhekiselelo nolwe-PES. Iinkcukacha zembali azibonisi zimbo zithile, yiloo nto 
iinkcukhacha ze PES ziye zasetye data was used for Reference conditions  

IZithako zeKwaliti yaManzi  Ixabiso le-RC  Ixabiso le-
PES  IBakala/Amagqabantshintshi 

Iityuwa 
ezingezozendalo 
(mg/L) 
 
1:95th % Ixabiso  

MgSO4 9 9 IBakala A 

Na2SO4 9 9 IBakala A 

MgCl2 4 4 IBakala A 

CaCl2 10 10 IBakala A 

NaCl 25 25 IBakala A 

CaSO4 0 0 IBakala A 

Izondlo (mg/L) 

SRP - - Azikho iinkcukacha 
TIN (1:50th % value) 0.04 0.040 IBakala A  
TDS 41 41 IBakala A 
TSS  - - Azikho iinkcukacha  
P04 (1:50th % value)  0.022 0.022 IBakala A  

Ukwahluka 
kwendalo 

pH (5th – 95th %) 4.7 – 7.1 4.7 – 7.0 

IBakala A. Lithathwa 
njengelendalo kwimilambo ene 
pH esezantsi yaseNtshona 
Koloni  

Ubushushu (°C) - - 
Azikho iinkcukacha kodwa ke 
akukho ngxaki yeDO evelayo  

I-oksijini enyibilikisiweyo - - 
Ubukho bodaka (NTU) - - 
Ukutsala umbane 
(mS/m) - - Azikho iinkcukacha 

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton - - Azikho iinkcukacha 

Chl a: phytoplankton - - Azikho iinkcukacha 

Ubukhulu bezinto 
eziphilayo 
ezingenamathambo  

Inqaku le-SASS 
≥140 nenqaku  
leASPT >8  

Inqaku le-
SASS = 
109 
nenqaku 
le-ASPT = 
8.38 

IBakala A. indawo 
yokuphilisana inciphile. 

Inqaku lemigqeku 
yeentlanzi 

Imigqeku 
emithathu 
yeentlanzi 
zomthonyama  

 
IBakala A/B. Yonke imigqeku 
ekulindeleke ukuba iphile apha 
ibhalisiwe  

Iityhefu   - - 
Azikho iinkcukacha kodwa ke 
kodwa ke ayikho ingxaki 
yeetyhefu ebonakalayo  

LULONKE UHLELO LWESIKHUNDLA Ibakala    
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IGOURITZ  
 
UTafile 5.7: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iDuiwenhoks kwiSikhundla 1 
se-H8DUIW-EWR 

UMLAMBO Umlambo 
iDuiwenhoks  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQRU  I-RC 

 
Udonga olunqamlezileyo lokuthatha 
umlinganiselo lukaDWS H8H001Q01 (1967 – 
1979; inani leesampulu (n) = 66 - 71, Ukutsala 
umbane 
: n = 110). 

ISIKHUNDLA SE-
EWR  I-H8DUIW-EWR1 I-PES 

Udonga olunqamlezileyo lokuthatha 
umlinganiselo lukaDWS H8H001Q01 (2007 – 
2013; n = 69, Fluorine (F) = 48). 
 

Uvavanyo lwesikhundla Ukuba nakho: 3.5 

IZithako zeKwaliti yaManzi  Ixabiso le-
PES  IBakala/Amagqabantshintshi 

Iityuwa 
ezingezozendalo 
(mg/L) 
 

SO4 N/A - 

Na 382.2 Zibetha ngaphaya kwe ≤ 70 mg/L (TWQR) 
zinceda kwezolimo : Kunkcenkceshelo  

Mg 67.4  Asikho isikhokelo. 

Ca 55.0 Asikho isikhokelo. 

Cl 

805.4 
 
 
 

Zibetha ngaphaya kwe ≤ 100 mg/L (TWQR) 
zinceda kwezolimo : Kunkcenkceshelo  

K 9.25 Asikho isikhokelo 

Izondlo (mg/L) SRP 0.014 A 
TIN  0.118 A 

Ukwahluka 
kwendalo 

pH (5th – 95th %) 6.6 and 8.1 B 
Ubushushu (°C) N/A A/B. Ifuthe libonakala xa amanzi emancinci. 
I-oksijini enyibilikisiweyo N/A B. Ifuthe libonakala xa amanzi emancinci. 

Ubukho bodaka (NTU) 

N/A B. Inguqu ebonakala eludakeni ibonakala 
ibangelwa ikakhulu ziinguqu zendalo ukuya 
kwezo zenziwe ngabantu, umzekelo 
ukukhiwa kwegraveli phaya kumphezulu 
womjelo  

Ukutsala umbane (mS/m) 272 80 mS/m 

Ukwahluka 
ngokwemvakalelo  

Chl a: phytoplankton N/A N/A 

Izinto eziphilayo 
ezingenamathambo 

 
50.7% 
Inqaku le-
SASS = 78 
Nenqaku le-
ASPT = 56  
 

D 

ii-Diatoms 11.1 C/D (n = 1, Jan 2014) 

 Inqaku lemigqeku 
yeentlanzi  51.6% 

D (ezifuduselwe emachwebeni kummandla 
wamanzi ahlaziyekileyo nowezo zingezizo 
ezomthonyama). 

Iityhefu  
i-Ammonia (njengo-N) 0.003 A 

i-Fluoride (njengo-F) 0.33 A 

LULONKE UHLELO LWESIKHUNDLA IBakala C  
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UTafile 5.8: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) nee-TPCs (zeBakala C) 
kumlambo iDuiwenhoks kwi- H8DUIW-EWR1 

Ii-Metrics Ii-EcoSpecs Nee-TPCs 

ii-ions zeetyuwa ezingezozendalo  

Sulphate as SO4 N/A N/A 

Sodium as Na i- 95th percentile yeenkcukacha mayibe 
ngu ≤ 380 mg/L. 

i-95th percentile yeenkcukacha mayibe ngu 
300 - 380 mg/L. 

Magnesium as Mg i- 95th percentile yeenkcukacha mayibe 
ngu ≤ 67 mg/L. 

i- 95th percentile yeenkcukacha mayibe ngu 
53.5 - 67 mg/L. 

Calcium as Ca i- 95th percentile yeenkcukacha mayibe 
ngu ≤ 55 mg/L. 

i- 95th percentile yeenkcukacha mayibe ngu 44 
- 55 mg/L. 

Chloride as Cl i-95th percentile yeenkcukacha mayibe 
ngu ≤ 800 mg/L. 

i- 95th percentile yeenkcukacha mayibe ngu 
640 - 800 mg/L. 

Potassium as K i- 95th percentile yeenkcukacha mayibe  
ngu ≤ 9 mg/L. 

i- 95th percentile yeenkcukacha mayibe ngu 7 - 
9 mg/L. 

Ukwahluka kwendalo 

Ukutsala umbane 
(mS/m) 

i- 95th percentile yeenkcukacha mayibe 
ngu ≤ 270 mS/m. 

i- 95th percentile yeenkcukacha mayibe ngu 
210 - 270 mS/m. 

pH 
i- 5th percentile yeenkcukacha mayibe 
ngu 6.5. – 8.0, ze i- 95th percentile ibe 
ngu 8.0 - 8.8. 

i- 5th percentile yeenkcukacha mayibe ngu ≤ 
6.3 ze i-95th percentile ibe ngu ≥ 8.6. 

Ubushushu (a) Ubushushu bendalo obuqhelekileyo.  Qalisa uhlolo olusisiseko loku kwahluka. 

I-oksijini 
enyibilikisiweyo(a)(DO) 

i-5th percentile yeenkcukacha mayibe 
ngu ≥ 7.0 mg/L. 

i- 5th percentile yeenkcukacha mayibe ngu 7.2 
- 7.0 mg/L. Qalisa uhlolo olusisiseko loku 
kwahluka  

Ubukho bodaka (a) 

Inguqu ebonakalayo yodaka ibangelwa 
ziiinguqulelo ezingephi ezenziwa 
ngabantu (umzekelo, ukukhiwa 
kwegraveli kumphezulu womjelo). 
Kulindeleke ukuba kubekho iintlenge 
kwindawo yokuphilisana.  

Qalisa uhlolo olusisiseko loku kwahluka. 

Izondlo 

TIN i-50th percentile yeenkcukacha mayibe 
ngu ≤ 0.25 mg/L. 

i- 50th percentile yeenkcukacha mayibe ngu 
0.2 - 0.25 mg/L. 

PO4-P i- 50th percentile yeenkcukacha mayibe 
ngu ≤ 0.015 mg/L.  

i-50th percentile yeenkcukacha mayibe ngu 
0.012 - 0.015 mg/L. 

Ukwahluka ngokwemvakalelo 

Chl-a phytoplankton i-50th percentile yeenkcukacha mayibe 
ngu < 15 µg/L. 

i- 50th percentile yeenkcukacha mayibe ngu 12 
- 15 μg/L. 

Chl-a periphyton i-50th percentile yeenkcukacha mayibe 
ngu ≤ 12 mg/m2. 

i- 50th percentile yeenkcukacha mayibe ngu 10 
- 12 mg/m2. 

Iityhefu 

Fluoride i-50th percentile yeenkcukacha mayibe 
ngu ≤ 1.5 mg/L. 

i- 50th percentile yeenkcukacha mayibe ngu 
1.2 - 1.5 mg/L. 

Ammonia (NH3-N) i-50th percentile yeenkcukacha mayibe 
ngu ≤ 0.015 mg/L. 

i-50th percentile yeenkcukacha mayibe ngu 
0.012 - 0.015 mg/L. 

Ezinye iityhefu 

i- 95th percentile yeenkcukacha mayibe 
phakathi kweqondo lekwaliti yamanzi 
eliqhelekileyo (iTarget Water Quality 
Range ngelasemzini (i-TWQR)njengoko 
kwaxelwayo nguDWAF (ngo1996) 
okanye ke kumda weBakala  A 
njengoko kwaxelwayo nguDWAF 
(ngo2008).  

Lilindelekile ifuthe ukuba i- 95th percentile 
yeenkcukacha ibetha ngaphaya kwe- 
TWQR eyaxelwayo nguDWAF (ngo1996) 
okanye ke kumda ophezulu weBakala A 
ngengoko kwaxelwayo nguDWAF 
(ngo2008).  

 (a) N/A- khange kubekho zinkcukacha kolu uvavanyo.  
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UTafile 5.9: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iGoukou kwi- 
H9GOUK-EWR2 

UMLAMBO Umlambo iGoukou  WATER QUALITY MONITORING POINTS 

I-WQRU  RC 

Reference Condition (RC) was represented by 
the A Category benchmark tables in DWAF 
(2008), as no other data were available to 
describe natural state. 
 

ISIKHUNDLA SE-
EWR SITE H9GOUK-EWR2 PES 

 
DWS gauging weir H9H005Q01 (2007 – 2014; 
n = 63 - 71, F = 52). 
 

UVAVANYO LOKUBA 
NAKHO Inqanaba lokuba nakho: 3 

IZithako zeKwaliti yaManzi  Ixabiso le-PES  IBakala/Amagqabantshintshi 

Iityuwa 
ezingezozendalo 
(mg/L) 
 

SO4 N/A N/A 

Na 650.4 
Zibetha ngaphaya kwe ≤ 70 mg/L 
(TWQR) zinceda kwezolimo: 
kunkcenkceshelo. 

Mg 79.0 Asikho isikhokelo. 

Ca 57.1 Asikho isikhokelo. 

Cl 1081.3 
Zibetha ngaphaya kwe ≤ 100 mg/L 
(TWQR) zinceda kwezolimo: 
kunkcenkceshelo. 

K 20.4 Asikho isikhokelo. 

Izondlo (mg/L) SRP 0.085 D 
TIN  0.055 A 

Ukwahluka 
kwendalo 

pH (5th – 95th %) 6.6 and 8.35 B 

Ubushushu (°C) N/A A/B. Ifuthe lilindeleke emanzini 
amancinci. 

i-oksijini enyibilikisiweyo N/A B. ifuthe lilindeleke emanzini 
amancinci. 

Ubukho bodaka (NTU) N/A A/B. Inguqu yodaka ibonakala 
ibangelwa ikakhulu yindalo.  

 Ukutsala umbane (mS/m) 408.4 E/F 

Ukwahluka 
ngokwemvakalelo 

Chl a: phytoplankton N/A N/A 

Ubukhulu bezinto 
eziphilayo 
ezingenamathambo 

51.2% 
Inqaku le-SASS =113 
Inqaku le-ASPT = 6.6 

D 

ii-Diatoms 14.4 and 11.0 C/D (n = 2; eyoMqungu neyeKhala 
ku2014) 

 Inqaku lemigqeku 
yeentlanzi 47.4% D 

iityhefu 
Ammonia (as N) 0.01 A 

Fluoride (as F) 0.59 A 

LULONKE UHLELO LWESIKHUNDLA IBakala C/D  
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UTafile 5.10: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) nee-TPCs (zeBakala C/D) 
kumlambo iGoukou kwi- GOUK-EWR2 

ii-Metrics ii-EcoSpecs ii-TPCs 

II-ions zeetyuwa ezingezozendalo  

Sulphate as SO4 N/A N/A 

Sodium as Na i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 650 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
520 - 650 mg/L. 

Magnesium as Mg i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 80 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
64 - 80 mg/L. 

Calcium as Ca i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 55 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
44 - 55 mg/L. 

Chloride as Cl i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 1 000 mg/L. 

i-95th percentile yeenkcukacha iphakathi kwe 
800 - 1 000 mg/L. 

Potassium as K i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 20 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
16 - 20 mg/L. 

Ukwahluka kwendalo 

Ukutsala umbane 
(mS/m) 

i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 400 mS/m. 

i- 95th percentile yeenkcukacha iphakathi kwe 
320 - 400 mS/m. 

pH 
i- 5th percentile yeenkcukacha mayibe 
ngu 6.5. – 8.0, ze i- 95th percentile ibe 
ngu8.0 - 8.8. 

i- 5th percentile yeenkcukacha ngu ≤ 6.3 ze i- 
95th percentile ibe ngu ≥ 8.6. 

Ubushushu (a) Uluhlu lobushushu bendalo.  Qalisa uhlolo olusisiseko loku kwahluka. 

I-oksijini 
enyibilikisiweyo(a) 

i- 5th percentile yeenkcukacha iphakathi 
kwe ≥ 7.0 mg/L. 

i-5th percentile yeenkcukacha iphakathi kwe 7.2 
- 7.0 mg/L. Qalisa uhlolo olusisiseko loku 
kwahluka.  

Ubukho bodaka(a) 

Inguqu ebonakalayo yodaka ibangelwa 
ziiinguqulelo ezingephi ezenziwa 
ngabantu. Kulindeleke ukuba kubekho 
iintlenge kwindawo yokuphilisana 

Qalisa uhlolo olusisiseko loku kwahluka. 

Izondlo 

TIN-N i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.25 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
0.2 - 0.25 mg/L. 

PO4-P i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.125 mg/L.  

i- 50th percentile yeenkcukacha iphakathi kwe 
0.1 - 0.125 mg/L. 

Ukwahluka ngokwemvakalelo(a) 

Chl-a 
phytoplankton 

i-50th percentile yeenkcukacha iphakathi 
kwe < 15 µg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
12 - 15 μg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 21 mg/m2. 

i- 50th percentile yeenkcukacha iphakathi kwe 
17 - 21 mg/m2. 

Iityhefu  

Fluoride i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 1.5 mg/L. 

i-50th percentile yeenkcukacha iphakathi kwe 
1.2 - 1.5 mg/L. 

Ammonia (NH3-N) The 50th percentile yeenkcukacha 
iphakathi kwe ≤ 0.015 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe- 
0.012 - 0.015 mg/L. 

Ezinye iityhefu 

i- 95th percentile yeenkcukacha ikwi- 
TWQR eyaxelwayo nguDWAF (ngo1996) 
okanye ke kumda weBakala A 
owaxelwayo nguDWAF (ngo2008).  

Likho ifuthe elilindelekileyo ukuba ngaba i- 
95th percentile yeenkcukacga ibetha 
ngaphaya kwe-TWQR njengoko kwaxelwayo 
nguDWAF (ngo1996) okanye ke kumda 
ophezulu weBakala A njengoko kwaxelwayo 
nguDWAF (ngo2008).  

(a) N/A: Bezingekho iinkcukacha zolu vavanyo.  
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UTafile 5.11: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iTouws kwi -
J1TOUW-EWR3 

UMLAMBO Umlambo iTouws  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQRU   I-RC N/A 

ISIKHUNDLA SE-
EWR  J1TOUW-EWR3 I-PES 

J1H018Q01 (Ikhowudi yoBugcisa 
boLawulo lwaManzi (i-WMS) ngu-102147), 
ume kumphezulu womjelo weSikhundla 
se- EWR. (iinkcukacha zibhaliswe ngo: 
2000 – 2014; inani leesampulu (n) = ± 
128).  
 

Uvavanyo lokuba nakho  2.5 

iZithako zeKwaliti yaManzi Ixabiso le-PES  IBakala/Amagqabantshintshi  

Iityuwa 
ezingezozendalo 
(mg/L) 
 

SO4 N/A Zisetyenziswe zonke izikhokelo (zade 
zaphela) ngenxa yeqondo eliphezulu 
letyuwa emanzini kumhlaba okuloo 
mmandla. Kuthelekelelwa ukuba 
iqondo letyuwa emanzini liya konyuka 
ngenxa yamanzi abuya angene 
emjelweni emva konkcenkceshelo. 
Akukho maziko makhulu eedolophu 
akhoyo kulo mmandla. 

Na 2 016.9 

Mg 370.1 

Ca 258.2 

Cl 3 494.6 

K 37.06 

Izondlo (mg/L) SRP 0.033 D 
TIN  0.079 A 

Ukwahluka 
kwendalo 

pH (5th – 95th %) 7.6 no-8.6 B 

Ubushushu  (°C) N/A 
 

B. Ifuthe layo lilindeleke ukuba libe 
phantsi. 
B. Ifuthe layo lilindelekile ukuba libe 
phantsi, nangona iinkcukacha 
zesikhundla zisabonisa amanqanaba 
aphezulu ayo nje. 
B. Inguqu yodaka ikhangeleka 
ikakhulu iyeyendalo, noxa zikho nezo 
nguqulelo zincinci zibangelwa 
ngabantu. 

I-oksijini enyibilikisiweyo  

N/A 
 
 
 

Ubukho bodaka (NTU) N/A 

Ukutsala umbane (mS/m) 1181.8  

Ukwahluka 
kwemvakalelo 

Chl a: phytoplankton N/A N/A 
Ubukhulu bezinto 
eziphilayo 
ezingenamathambo 

74.0% C 

iiDiatoms 8.6 (i-avareji) D 

 Inqaku lomgqeku 
weentlanzi  56.8% D 

iityhefu 
Ammonia (as N) 0.034 A 

Fluoride (as F) 0.43 A 

LULONKE UHLELO LWESIKHUNDLA IBakala B/C  
Qaphela:  
I-RC: Lulwazi olusezandleni sencutshe yekwaliti yamanzi olungeemeko zekwaliti yamanzi. Bekusakusetyenziswa 
ulwazi losetyenziso lomhlaba mandulo kuba zazingekho iinkcukacha ze-RC ngoko, futhi ke zona iitafile zolingiso 
zeBakala A ekwathethwa ngazo nguDWAF (ngo2008) zazisakucingelwa njengezingafanelekanga ngenxa 
yobukho betyuwa emanzini obabubangelwa luhlobo oluthile kuloo mmandla.  
 
 
 



This gazette is also available free online at www.gpwonline.co.za

302  No. 46798 GOVERNMENT GAZETTE, 26 AuGusT 2022

22 
 

UTafile 5.12: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) nee-TPCs (zeBakala B/C) 
kumlambo ITouws kwi-J1TOUW-EWR3 

ii-Metrics ii-EcoSpecs ii-TPCs 

Ii-ion zeetyuwa ezingezozendalo 

Sulphate as SO4 N/A  

Sodium as Na i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 2000 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
1600 - 2000 mg/L. 

Magnesium as Mg i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 370 mg/L. 

i-95th percentile yeenkcukacha iphakathi kwe 
300 - 370 mg/L. 

Calcium as Ca i- 95th percentile  yeenkcukacha iphakathi 
kwe ≤ 260 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
200 - 260 mg/L. 

Chloride as Cl i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 3500 mg/L. 

i-95th percentile yeenkcukacha iphakathi kwe 
2800 - 3500 mg/L. 

Potassium as K i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 37 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
30 - 37 mg/L. 

Ukwahluka kwendalo 

Ukutsala umbane 
(mS/m) 

i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 1100 mS/m. 

i- 95th percentile yeenkcukacha iphakathi kwe 
880 - 1100 mS/m. 

pH i- 5th percentile yeenkcukacha ngu 6.5 – 
8.0, ze  i-95th percentile ibe ngu8.0 - 8.8. 

i- 5th percentile yyenkcukacha ngu ≤ 6.3 ze i-
95th percentile ibe ngu ≥ 8.6. 

Ubushushu  Uluhlu lobushushu bendalo.  Qalisa uhlolo olusisiseko loku kwahluka.  

i-oksijini 
enyibilikisiweyo 

i-5th percentile yeenkcukacha iphakathi 
kwe ≥ 7.0 mg/L. 

i-5th percentile yeenkcukacha iphakathi kwe 7.2 
- 7.0 mg/L. Qalisa uhlolo olusisiseko loku 
kwahluka.  

Ubukho bodaka 

Inguqu ebonakalayo yodaka ibangelwa 
ziiinguqulelo ezingephi ezenziwa 
ngabantu. Kulindeleke ukuba kubekho 
iintlenge 

Qalisa uhlolo olusisiseko loku kwahluka. 

Izondlo 

TIN-N i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.25 mg/L. 

i-50th percentile yeenkcukacha iphakathi kwe 
0.2 - 0.25 mg/L. 

PO4-P i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.075 mg/L.  

i- 50th percentile yeenkcukacha iphakathi kwe 
0.06 - 0.075 mg/L. 

Ukwahluka ngokwemvakalelo 

Chl-a 
phytoplankton 

i- 50th percentile yeenkcukacha iphakathi 
kwe < 15 µg/L. 

i-50th percentile yeenkcukacha iphakathi kwe 12 
- 15 μg/L. 

Chl-a periphyton i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 21 mg/m2. 

i- 50th percentile yeenkcukacha iphakathi kwe 
17 - 21 mg/m2. 

Iityhefu 

Fluoride i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 1.5 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
1.2 - 1.5 mg/L. 

Ammonia (NH3-N) i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.015 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
0.012 - 0.015 mg/L. 

Ezinye iityhefu 

i- 95th percentile yeenkcukacha ikwi -
TWQR ekuthethwa ngayo kuDWAF 
(1996) okanye kumda weBakala A 
Category ekuthethwa ngayo kuDWAF 
(2008).  

Likho ifuthe elilindelekileyo ukuba ngaba i- 
95th percentile yeenkcukacga ibetha 
ngaphaya kwe-TWQR njengoko kwaxelwayo 
nguDWAF (ngo1996) okanye ke kumda 
ophezulu weBakala A njengoko kwaxelwayo 
nguDWAF (ngo2008). 

(a) N/A: Azikhange zibekho iinkcukacha kolu hlolo.  
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UTafile 5.13: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iGamka  
J2GAMK-EWR4 

UMLAMBO Umlambo iGamka  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQRU   I-RC Kusetyenziswe iitafile zolingiso zeBakala A 
ezisuka kuDWAF (2008). 

ISIKHUNDLA SE-
EWR  J2GAMK-EWR4  I-PES 

 
Iinkcukacha zifunyenwe kwidonga 
elinqamlezileyo lokuthatha umlinganiselo lika 
DWS elingu-J2H016Q01 (ikhowudi ye-WMS 
engu102173), elime kumazantsi onxweme 
lwedama iGamkapoort, nakumphezulu womjelo 
wesikhundla seEWR site. (iinkcukacha 
ezibhalisiweyo: 2007 – 2014; n = 127).  
 

Uuvavanyo lokuba nakho 3.0 

IZithako zeKwaliti yaManzi Ixabiso le-PES  Ibakala/Amagqabantshintshi  

Iityuwa 
ezingezozend
alo  (mg/L) 
 

SO4 N/A  

Na 114.0 Ibetha ngaphaya kwe-70mg/l (TWQR) 
isetyenziswa kwezolimo: kunkcenkceshelo  

Mg 20.5 Asikho isikhokelo 

Ca 57.6 Asikho isikhokelo  

Cl 155.5 Ibetha ngaphaya kwe-100mg/l (TWQR) 
isetyenziswa kwezolimo: kunkcenkceshelo 

K 7.9 Asikho isikhokelo 

Izondlo 
(mg/L) 

SRP 0.07 D 
TIN  0.523 B 

Ukwahluka 
kwendalo 

pH (5th – 95th %) 7.4 and 8.6  
Ubushushu  (°C) N/A Ifuthe lilindelekile njengoko isikhundla 

sikumazantsi omjelo wedama iGamkapoort 
(constructed in 1970)  

i-oksijini enyibilikisiweyo N/A 
Ubukho bodaka (NTU) N/A 

Ukutsala umbane (mS/m) 97.5 
C. ubukho betyuwa bendalo bulindeleke ukuba 
bube ngaphezulu kwe- 30Ms/m elixabiso lolingiso 
leBakala A ekuthethwa ngalo kuDWAF (2008) 

Ukwahluka 
ngokwemvak
alelo 

Chl a: phytoplankton N/A N/A 
Ubukhulu bezinto eziphilayo 
ezingenamathambo  61.4% C/D 

iiDiatoms 9.9 D 

 Inqaku lemigqeku yeentlanzi 60.4% C/D 

Iityhefu  
Ammonia (as N) 0.015 A 

Fluoride (as F) 0.53 A 

LULONKE UHLELO LWESIKHUNDLA IBakala B/C   
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UTafile 5.14: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) nee-TPCs (zeBakala B/C) 
kumlambo iGamka River kwi- J2GAMK-EWR4 

iiMetrics iiEcoSpecs: i-PES 
 

i-TPCs: i-PES 
 

Ii-ion zeetyuwa ezingezozendalo  

Sulphate as SO4 N/A N/A 

Sodium as Na i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 114 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
90 - 114 mg/L. 

Magnesium as Mg i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 20 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
16 - 20 mg/L. 

Calcium as Ca i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 58 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
47 - 58 mg/L. 

Chloride as Cl i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 155 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
124 - 155 mg/L. 

Potassium as K i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 8 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
6.5 - 8.0 mg/L. 

Ukwahluka kwendalo 

Ukutsala umbane 
(mS/m) 

i-95th percentile yeenkcukacha ngu ≤ 100 
mS/m. 
 

i- 95th percentile yeenkcukacha iphakathi kwe 
80 - 100 mS/m. 
 

pH i- 5th percentile yeenkcukacha ngu5.9 - 
6.5, ze i- 95th percentile ibe ngu 8.0 - 8.8. 

i- 5th percentile yeenkcukacha ngu ≤ 5.7 ze i- 
95th percentile ibe ngu ≥ 8.6. 

Ubushushu(a) 
Ikho inguqu ephakathi eyenzekayo 
ngenxa yedama iGamkapoort 
kumphezulu womjelo. 

Qalisa uhlolo olusisiseko loku kwahluka. 

i-oksijini 
enyibilikisiweyo(a) 

i- 5th percentile yeenkcukacha iphakathi 
kwe ≥ 7.0 mg/L. Nangona likho ifuthe 
elilindelekileyo ngenxa yedama 
iGamkapoort kumphezulu womjelo nje, 
ubukhulu bomlambo buya kunceda 
ekulithomalaliseni eli futhe.  

i- 5th percentile of the data is between 7.2 - 7.0 
mg/L. Qalisa uhlolo olusisiseko loku kwahluka  

Ubukho bodaka(a) 

Inguqu ebonakalayo yodaka ibangelwa 
ziiinguqulelo ezingephi ezenziwa 
ngabantu. Kulindeleke ukuba kubekho 
iintlenge 

Qalisa uhlolo olusisiseko loku kwahluka. 

Izondlo  

TIN-N 
i-50th percentile yeenkcukacha iphakathi 
kwe≤ 0.7 mg/L. 
 

i- 50th percentile yeenkcukacha iphakathi kwe 
0.56 - 0.7 mg/L. 
 

PO4-P 
i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.125 mg/L.  
 

i- 50th percentile yeenkcukacha iphakathi kwe 
0.1 - 0.125 mg/L. 
 

Ukwahluka kwendalo 

Chl-a 
phytoplankton 

i- 50th percentile yeenkcukacha iphakathi 
kwe < 15 µg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
12 - 15 μg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha ngu ≤ 21 
mg/m2. 

i- 50th percentile yeenkcukacha iphakathi kwe 
17 - 21 mg/m2. 

Toxics 

Fluoride i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 1.5 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
1.2 - 1.5 mg/L. 

Ammonia (NH3-N) i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.015 mg/L. 

i-50th percentile yeenkcukacha iphakathi kwe 
0.012 - 0.015 mg/L. 

Ezinye iityhefu 
i- 95th percentile yeenkcukacha ikwi -
TWQR ekuthethwa ngayo kuDWAF 
(1996) okanye kumda weBakala A 

Likho ifuthe elilindelekileyo ukuba ngaba i- 
95th percentile yeenkcukacga ibetha 
ngaphaya kwe-TWQR njengoko kwaxelwayo 
nguDWAF (ngo1996) okanye ke kumda 



This gazette is also available free online at www.gpwonline.co.za

 sTAATsKOERANT, 26 AuGusTus 2022 No. 46798  305

25 
 

iiMetrics iiEcoSpecs: i-PES 
 

i-TPCs: i-PES 
 

Category ekuthethwa ngayo kuDWAF 
(2008).  

ophezulu weBakala A njengoko kwaxelwayo 
nguDWAF (ngo2008). 

(a) N/A: Khange zibekho iinkcukacha kolu hlolo. 
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UTafile 5.15: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iBuffels kwi- 
J1BUFF-EWR5 

UMLAMBO Umlambo iBuffels IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQRU  I-RC 

Iinkcukacha zifunyenwe kudonga 
olunqamlezileyo lokuthatha umlinganiselo luka 
DWS olungu-J1H028Q01 (ikhowudi ye-WMS 
engu-102152), olumi kumazantsi onxweme 
lwedama i- Floriskraal, nakumphezulu womjelo 
wesikhundla se-EWR. Qaphela ukuba indawo 
yohlolo ayikho kwingingqi enye yeNqanaba II 
nesikhundla se-  EWR; Kodwa ke, le ibiyindawo 
yeenkcukacha ephakathi kwedama 
nesikhundla eso. (Iinkcukacha ezibhalisiweyo: 
1972 – 1977; n = 54, ukutsala: n = 33). 

ISIKHUNDLA SE-
EWR  J1BUFF-EWR5 PES 

 
Iinkcukacha zifunyenwe kudonga 
olunqamlezileyo lokuthatha umlinganiselo 
likaDWS elingu-J1H028Q01 (ikhowudi 
yeWMS engu-102152) (Inkcukacha 
ezibhalisiweyoData record: 2010 – 2014; 
n = 44).  

Uvavanyo lokuba nakho  Inqanaba lokuba nakho: 2.5  

IZithako zeKwaliti yaManzi Ixabiso le-PES  IBakala/Amagqabantshintshi 

Iityuwa 
ezingezozendalo 
(mg/L) 
 

SO4 61.42 Asikho isikhokelo 

Na 81.44 
Zibetha ngaphaya kwe ≤ 70 mg/L 
(TWQR) zisetyenziswa kwezolimo: 
kunkcenkceshelo. 

Mg 25.2 Asikho isikhokelo 

Ca 48.68 Asikho isikhokelo. 

Cl 124.0 
Zibetha ngaphaya kwe ≤ 100 mg/L 
(TWQR) zisetyenziswa kwezolimo: 
kunkcenkceshelo. 

K 6.11 Asikho isikhokelo. 

Izondlo  (mg/L) 
SRP 0.015 B. Amanqana ancipha ukusukela 

kwii-1970s. 

TIN  0.26 A/B. Ayikho inguqu ukusukela kwii- 
1970s. 

Ukwahluka 
kwendalo 

pH (5th – 95th %) 7.5 no- 8.5 B. Ayikho inguqu ukusukela kwii- 
1970s. 

Ubushushu (°C) N/A Likho ifuthe elilindelekileyo njengoba 
isikhundla sikumazantsi omjelo 
wedama elikhulu i-Floriskraal 
(elokhiwa ngo-1965). 

i-oksijini enyibilikisiweyo N/A 

Ubukho bodaka (NTU) N/A 

Ukutsala umbane (mS/m) 78.1 Ayikho inguqu ukusukela kwii-1970s. 

Ukwahluka 
ngokwemvakalelo 

Chl a: phytoplankton N/A N/A 
Ubukhulu bezinto 
eziphilayo 
ezingenamathambo 

72.0%  C 

iiDiatoms 11.2 (average) C/D 

 Inqaku lemigqeku yeentlazi 83.7% B 

Iityhefu  
Ammonia (as N) 0.017 A 

Fluoride (as F) 0.66 A. Ayikho inguqu ukusukela kwii- 
1970s. 

LULONKE UHLELO LWESIKHUNDLA IBakala B/C     
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UTafile 5.16: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) nee-TPCs (zeBakala B/C) 
kumlambo iBuffels River kwi- J1BUFF-EWR5  

ii-Metrics ii-EcoSpecs: PES ii-TPCs: PES 

Ii-ions zeetyuwa zendalo  

Sulphate as SO4 i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 60 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
48 - 60 mg/L. 

Sodium as Na i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 80 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
64 - 80 mg/L. 

Magnesium as Mg i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 25 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
20 - 25 mg/L. 

Calcium as Ca i- 95th percentile  yeenkcukacha iphakathi 
kwe ≤ 50 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
40 - 50 mg/L. 

Chloride as Cl i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 125 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
100 – 125 mg/L. 

Potassium as K i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 6.0 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
4.8 - 6.0 mg/L. 

Ukwahluka kwendalo 
Ukutsala umbane 
(mS/m) 

i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 85 mS/m. 

i- 95th percentile yeenkcukacha iphakathi kwe 
68 - 85 mS/m. 

i-pH 
i- 5th percentile yeenkcukacha iphakathi 
kwe 5.9 - 6.5, ze i-95th percentile ibe 
phakathi kwe- 8.0 - 8.8.  

i- 5th percentile yeenkcukacha ngu ≤ 5.7 ze i-
95th percentile ibe ngu ≥ 8.6. 

Ubushushu  
Inguqu ephakathi yobushushu ilindelekile 
ngenxa yedama iFloriskraal kumphezulu 
womjelo. 

Qalisa uhlolo olusisiseko loku kwahluka. 

i-oksijini 
enyibilikisiweyo 

i-5th percentile yeenkcukacha iphakathi 
kwe ≥ 7.0 mg/L. Nangona likhona nje 
ifuthe elilindelekileyo ngenxa yedama 
iFloriskraal kumphezulu womjelo, 
ubukhulu bomlambo buya kulithomalalisa 
eli futhe.. 
 
 

1- 5th percentile yeenkcukacha iphakathi kwe 
7.2 - 7.0 mg/L. Qalisa uhlolo olusisiseko loku 
kwahluka. 

Ubukho bodaka 

Inguqu ebonakalayo yodaka ibangelwa 
ziiinguqulelo ezingephi ezenziwa 
ngabantu. Kulindeleke ukuba kubekho 
iintlenge 

Qalisa uhlolo olusisiseko loku kwahluka. 

Izondlo  

TIN-N I-50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.48 mg/L. 

i-50th percentile yeenkcukacha iphakathi kwe 
0.38 - 0.48 mg/L. 
 

PO4-P i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.015 mg/L.  

i-50th percentile yeenkcukacha iphakathi kwe 
0.012 - 0.015 mg/L. 

Ukwahluka ngokwemvakalelo 

Chl-a 
phytoplankton 

i- 50th percentile yeenkcukacha iphakathi 
kwe < 10 µg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 8 
- 10 μg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 12 mg/m2. 

i- 50th percentile yeenkcukacha iphakathi kwe 
10 - 12 mg/m2. 

Iityhefu  

Fluoride i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 1.5 mg/L. 

i-50th percentile yeenkcukacha iphakathi kwe 
1.2 - 1.5 mg/L. 

Ammonia (NH3-N) i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.015 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
0.012 - 0.015 mg/L. 

Ezinye iityhefu 
i- 95th percentile yeenkcukacha ikwi -
TWQR ekuthethwa ngayo kuDWAF 
(1996) okanye kumda weBakala A 

Likho ifuthe elilindelekileyo ukuba ngaba i- 
95th percentile yeenkcukacga ibetha 
ngaphaya kwe-TWQR njengoko kwaxelwayo 
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ii-Metrics ii-EcoSpecs: PES ii-TPCs: PES 

Category ekuthethwa ngayo kuDWAF 
(2008). 

nguDWAF (ngo1996) okanye ke kumda 
ophezulu weBakala A njengoko kwaxelwayo 
nguDWAF (ngo2008). 

 (a) N/A: Khange kubekho ziinkcukacha kolu hlolo. 
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UTafile 5.17: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iGouritz kwi- 
J4GOUR-EWR6 

UMLAMBO Umlambo iGouritz  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQRU   I-RC 

Iinkcukacha zifunyenwe kudonga 
elinqamlezileyo lokuthatha umlinganiselo 
lukaDWS olungu-J4H002Q01 (ikhowudi ye-
WMS engu-102201), elime kumjelo ophezulu 
wesikhundla se-EWR. (iinkcukacha 
ezibhalisiweyo: 1965 – 1967; n = 29) 

ISIKHUNDLA SE-
EWR  

J4GOUR-EWR6  
 i-PES 

 
Iinkcukacha zifunyenwe kudonga 
olunqamlezileyo lokuthatha umlinganiselo 
lukaDWS olungu-J4H002Q01 
(iinkcukacha ezibhalisiweyo: 2010 – 2014; 
n = 85).  
 

Uvavanyo lokuba nakho Inqanaba lokuba nakho - 3 

IZithako zeKwaliti yaManzi Ixabiso le-PES  IBakala/Amagqabantshintshi 

Iityuwa 
ezingezozendalo  
(mg/L) 
 

SO4 693.0 Asikho isikhokelo, kodwa ziya 
kwehla okuya lihamba ixesha. 

Na 964.0 

Zibetha ngaphaya kwe- ≤ 70 mg/L 
(TWQR) zinceda kwezolimo: 
kunkcenkceshelo. Ziya 
ngokwenyuka okuya lihamba 
ixesha.  

Mg 127.0 Asikho isikhokelo. 

Ca 123.3 Asikho isikhokelo, 

Cl 1 289.3 
Zibetha ngaphaya kwe ≤ 100 mg/L 
(TWQR) zinceda kwezolimo: 
kunkcenkceshelo. 

K 9.81 Azikho isikhokelo. 

Izondlo (mg/L) SRP 0.015 B/C 
TIN  0.05 A 

Ukwahluka 
kwendalo 

pH (5th – 95th %) 7.8 no- 8.65 B 
Ubushushu (°C) N/A 

Lincinci ifuthe elilindelekileyo  i-oksijini enyibilikisiweyo N/A 
Ubukho bodaka (NTU) N/A 

Ukutsala umbane (mS/m) 542.5 Ayikho inguqu eyenzekileyo 
ukusukela kwii1970s. 

Ukwahluka 
kwemvakalelo 

Chl a: phytoplankton N/A N/A 

Ubukhulu bezinto 
eziphilayo 
ezingenamathambo   

75.0% C 

iiDiatoms 10.2 (i-avareji) C/D 

 Inqaku lemigqeku 
yeentlanzi 50.1% D 

Iityhefu  
Ammonia (as N) 0.015 A 

Fluoride (as F) 1.082 A. zonyuke ngokuthe xhaxhe 
ukusukela kwii1960s. 

LULONKE UHLELO LWESIKHUNDLA  IBakala B/C  
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UTafile 5.18: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) nee-TPCs (zeBakala B/C) 
kumlambo iGouritz kwi- J4GOUR-EWR6 

ii-Metrics ii-EcoSpecs ii-TPCs 

Ii-ions zeetyuwa ezingezizo zendalo  

Sulphate as SO4 i-95th percentile yeenkcukacha iphakathi 
kwe- ≤ 690 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
550 - 690 mg/L. 

Sodium as Na i- 95th yeenkcukacha iphakathi kwe ≤ 960 
mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
770 - 960 mg/L. 

Magnesium as Mg i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 130 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
105 - 130 mg/L. 

Calcium as Ca i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 120 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
95 - 120 mg/L. 

Chloride as Cl i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 1300 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
1050 - 1300 mg/L. 

Potassium as K i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 10 mg/L. 

i-95th percentile yeenkcukacha iphakathi kwe 8 - 
10 mg/L. 

Ukwahluka kwendalo 
Ukutsala umbane 
(mS/m) 

i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 550 mS/m. 

i-95th percentile yeenkcukacha iphakathi kwe 
450 - 550 mS/m. 

I-pH 
i-5th percentile yeenkcukacha iphakathi 
kwe 5.9 - 6.5, ze i- 95th ibe percentile 8.0 
- 8.8. 

i- 5th percentile yeenkcukacha nguis ≤ 5.7 ze i- 
95th percentile ibe ngu ≥ 8.6. 

Ubushushu Uluhlu lobushushu bendalo.  Qalisa uhlolo olusisiseko loku kwahluka  

I-oksijini 
enyibilikisiweyo 

i- 5th percentile yeenkcukacha iphakathi 
kwe ≥ 7.0 mg/L. 

i- 5th percentile yeenkcukacha iphakathi kwe 7.2 
- 7.0 mg/L. Qalisa uhlolo olusisiseko loku 
kwahluka.  

Ubukho bodaka 

Inguqu ebonakalayo yodaka ibangelwa 
ziiinguqulelo ezingephi ezenziwa 
ngabantu. Kulindeleke ukuba kubekho 
iintlenge 

Qalisa uhlolo olusisiseko loku kwahluka  

Izondlo  

TIN-N i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.25 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
0.2 - 0.25 mg/L. 

PO4-P i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.015 mg/L.  

i- 50th percentile yeenkcukacha iphakathi kwe 
0.012 - 0.015 mg/L. 

Ukwahluka ngemvakalelo 

Chl-a 
phytoplankton 

i-50th percentile yeenkcukacha iphakathi 
kwe < 10 µg/L. 

i-50th percentile yeenkcukacha iphakathi kwe 8 - 
10 μg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 12 mg/m2. 

i-50th percentile yeenkcukacha iphakathi kwe 10 
- 12 mg/m2. 

Iityhefu  

Fluoride i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 1.5 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
1.2 - 1.5 mg/L. 

Ammonia (NH3-N) i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.015 mg/L. 

i-50th percentile yeenkcukacha iphakathi kwe 
0.012 - 0.015 mg/L. 

Ezinye iityhefu 

i- 95th percentile yeenkcukacha ikwi -
TWQR ngokubhaliweyo kuDWAF (1996) 
okanye kumda weBakala A Category 
ekuthethwa ngayo kuDWAF (2008). 

Likho ifuthe elilindelekileyo ukuba ngaba i- 
95th percentile yeenkcukacha ibetha 
ngaphaya kwe-TWQR ngokubhaliweyo 
kuDWAF (ngo1996) okanye ke kumda 
ophezulu weBakala A njengoko kwaxelwayo 
nguDWAF (ngo2008). 

 
(a) N/A: Khange kubekho zinkcukacha zikhoyo kolu hlolo.  
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UTafile 5.19: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iKeurbooms kwi- 
K6KEUR-EWR8 

UMLAMBO 

 
Umlambo iKeurbooms 
River 
 

IINDAWO ZOHLOLO LWEKWALITI YAMANZI  

I-WQRU   RC 
Kusetyenziswe iitafile zolingiso zeBakala A 
ngokubhaliweyo nguDWAF (2008).  
 

ISIKHUNDLA SE-
EWR  K6KEUR-EWR8 PES 

Iinkcukacha zifunyenwe kudonga 
olunqamlezileyo lokuthatha umlinganiselo luka 
DWS olungu-K6H001Q01 (ikhowudi ye-WMS 
engu-102295), olumi kude lee (kangange- 20 
km) kumphezul womjelo wesikhundla se- EWR 
. (Iinkcukacha ezibhalisiweyo: 2007 – 2014; n 
= 121; Fluorine (F) = 107)  
 

Uvavanyo lokuba nakho Inqanaba lokuba nakho 3 

IZithako zeKwaliti yaManzi Ixabiso le-PES  IBakala/AmagComment 

Iityuwa 
ezingezozendalo 
(mg/L) 
 

SO4 27.90 Asikho isikhokelo. 

Na 70.24 
Ngaphandle nje ko ≤ 70 mg/L 
(TWQR) zinceda kwezolimo: 
kunkcenkceshelo. 

Mg 11.25 Asikho isikhokelo. 

Ca 12.08 Asikho isikhokelo. 

Cl 129.02 
zibetha ngaphaya kwe ≤ 100 mg/L 
(TWQR) zinceda kwezolimo: 
kunkcenkceshelo. 

K 2.76 Asikho isikhokelo. 

Izondlo  (mg/L) SRP 0.012 B 
TIN  0.06 A 

Ukwahluka 
kwendalo 

pH (5th – 95th %) 6.6 no- 7.8 B 

Ubushushu  (°C) N/A 
 

B. lincinci ifuthe elilindelekileyo, 
nangona iinkcukacha zesikhundla 
zisabonisa amanqanaba aphezulu  . 
B. Inguqu ebonakalayo yodaka 
ibangelwa ziiinguqulelo ezingephi 
ezenziwa ngabantu. 

I-oksijini enyibilikisiweyo N/A 
 

Ubukho bodaka (NTU) N/A 

Ukutsala umbane (mS/m) 54.6 B 

Ukwahluka 
kwemvakalelo 

Chl a: phytoplankton N/A  
Ubukhulu bezinto 
eziphilayo 
ezingenamathambo 

64.0% C 

iiDiatoms 9.9 (i-avareji) C/D  

 Inqaku lomgqeku 
weentlanzi  76.4% C 

Iityhefu  
Ammonia (as N) 0.001 A 

Fluoride (as F) 0.26 A 

LULONKE UHLELO LWESIKHUNDLA  IBakala B  
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UTafile 5.20: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) nee-TPCs (zeBakala B) 
kumlambo iKeurbooms kwi- K6KEUR-EWR8 

ii-Metrics ii-Eco Specs ii-TPCs 

Ii-ion zeetyuwa ezingezozendalo  

Sulphate as SO4 i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 28 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
22 - 28 mg/L. 

Sodium as Na i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 70 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
56 - 70 mg/L. 

Magnesium as Mg i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 12 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
10 - 12 mg/L. 

Calcium as Ca i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 12 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
10 - 12 mg/L. 

Chloride as Cl i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 130 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
104 - 130 mg/L. 

Potassium as K i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 3 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
2.4 - 3.0 mg/L. 

Ukwahluka kwendalo 

Ukutsala umbane  
(mS/m) 

i-95th percentile yeenkcukacha iphakathi 
kwe ≤ 55 mS/m. 

i- 95th percentile yeenkcukacha iphakathi kwe 
45 - 55 mS/m. 

I-pH i-5th and 95th yeenkcukacha iphakathi 
kwe 6.5 - 8.0. I- 5th ne- 95th yeenkcukacha ngu ≥ 6.3 no- ≤ 8.2. 

Ubushushu  Natural temperature range.  Qalisa uhlolo olusisiseko loku kwahluka. 

i-oksijini 
enyibilikisiweyo 

i- 5th percentile yeenkcukacha iphakathi 
kwe ≥ 7.0 mg/L. 

i-5th percentile yeenkcukacha iphakathi kwe 7.2 
- 7.0 mg/L. Qalisa uhlolo olusisiseko loku 
kwahluka.  

Ubukho bodaka 

Inguqu ebonakalayo yodaka ibangelwa 
ziiinguqulelo ezingephi ezenziwa 
ngabantu. Kulindeleke ukuba kubekho 
iintlenge.  

Qalisa uhlolo olusisiseko loku kwahluka. 

Izondlo  

TIN-N i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.25 mg/L. 

i-50th percentile yeenkcukacha iphakathi kwe 
0.2 - 0.25 mg/L. 

PO4-P i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.015 mg/L.  

i- 50th percentile yeenkcukacha iphakathi kwe 
0.012 - 0.0715 mg/L. 

Ukwahluka kwemvakalelo 

Chl-a 
phytoplankton 

i- 50th percentile yeenkcukacha iphakathi 
kwe < 10 µg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 8 
- 10 μg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 12 mg/m2. 

i- 50th percentile yeenkcukacha iphakathi kwe 
9.6 - 12.0 mg/m2. 

Iityhefu  

Fluoride i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 1.5 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
1.2 - 1.5 mg/L. 

Ammonia (NH3-N) i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.015 mg/L. 

I- 50th percentile yeenkcukacha iphakathi kwe 
0.012 - 0.015 mg/L. 

Ezinye iityhefu 

i- 95th percentile yeenkcukacha ikwi -
TWQR ngokubhaliweyo kuDWAF (1996) 
okanye kumda weBakala A Category 
ekuthethwa ngayo kuDWAF (2008). 

Likho ifuthe elilindelekileyo ukuba ngaba i- 
95th percentile yeenkcukacha ibetha 
ngaphaya kwe-TWQR ngokubhaliweyo 
kuDWAF (ngo1996) okanye ke kumda 
ophezulu weBakala A njengoko kwaxelwayo 
nguDWAF (ngo2008). 

(a) N/A: Khange kubekho zinkcukacha zikhoyo kolu vavanyo.  

UTafile 5.21: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo i-Olifants kwi- 
J3OLIF-EWR9 
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UMLAMBO Umlambo i-Olifants IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQRU  I-RC 

Iinkcukacha zolwazi malunga neemeko 
zekwaliti yamanzi nosetyenziso lomhlaba 
ebezisezandleni zenkcutshe yezekwaliti 
yamanzi ziye zafumaneka, futhi ke iitafile 
zolingiso zeBakala A ngokubhaliweyo 
kuDWAF (2008) ziye zabonwa 
zingafanelekanga zona. 
 

ISIKHUNDLA SE-
EWR  J3OLIF-EWR9 I-PES 

Iinkcukacha zifumaneke kudonga 
olunqamlezileyo lokuthatha umlinganiselo 
lukaDWS olungu-J3H021Q01 (ikhowudi 
yeWMS ingu-102192) zaza zasetyenziswa 
kuvavanyo lwemeko yangoku kumazantsi 
womjelo wesikhundla seEWR nakumphezulu 
womjelo  wedama iStompdrift. 
(iinkcukacha ezibhalisiweyo: 1982 – 1993; n = 
127). 

Uvavanyo lokuba nakho 
 
Iqondo lokuba nakho: 2.5 
 

IZithako zeKwaliti yaManzi Ixabiso le-PES  IBakala/Amagqabantshintshi 

Iityuwa 
ezingezozendalo 
(mg/L) 
 

SO4 1 353.4 
Asikho isikhokelo, kodwa ukujiya 
kwazo kuthande ukuba 
kwinqanaba eliphezulu  

Na 1 774.5 
Zibetha ngaphaya kwe ≤ 70 mg/L 
(TWQR) zinceda kwezolimo: 
kunkcenkceshelo. 

Mg 336.0 Asikho isikhokelo 

Ca 284.4 Asikho isikhokelo 

Cl 3 113 
Zibetha ngaphaya kwe ≤ 100 mg/L 
(TWQR) zinceda kwezolimo: 
kunkcenkceshelo. 

K 30.16 Asikho isikhokelo. 

Izondlo (mg/L) SRP 0.019 B/C 
TIN  0.11 A 

Ukwahluka 
kwendalo 

pH (5th – 95th %) 7.3 no-9.0 
B/C, kodwa kuthelekelelwa ukuba 
kunxulumene nenkangeleko 
yamanzi angaphantsi komhlaba. 

Ubushushu (°C) N/A C. Lincinci ifuthe elilindelekileyo. i-oksijini enyibilikisiweyo N/A 

Ubukho bodaka (NTU) 

N/A B/C. Ifuthe lilindelekile ngenxa 
yemfuyo eninzi nokhukuliseko 
lomhlaba olwandileyo kulo 
mmandla.. 

Ukutsala umbane (mS/m) 1 078.7 

Iqondo lobukho beetyuwa emanzini 
ngokwendalo kulindeleke ukuba 
libe phezulu ngenxa yokwakheka 
komhlaba kulo mmandla.  

Ukwahluka 
ngokwemvakalelo 

Chl a: phytoplankton N/A N/A 

Ubukhulu bezinto 
eziphilayo 
ezingenamathambo 

69.0% C 

iiDiatoms 6.0 (i-avareji) D/E 

 Inqaku lemigqeku 
yeentlanzi  N/A  

Iityhefu  
Ammonia (as N) 0.038 B 

Fluoride (as F) 0.678 A 

LULONKE UHLELO LWESIKHUNDLA IBakala C  
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(a) N/A: Khange kubekho zinkcukacha zikhoyo kolu vavanyo.  

 

UTafile 5.22: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) nee-TPCs (zeBakala C) 
kumlambo i-Olifants kwi-J3OLIF-EWR9 

ii-Metrics ii-Eco Specs ii-TPCs 

Ii-ions zeetyuwa ezingezozendalo 

Sulphate as SO4 i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 1350 mg/L. 

i-95th percentile yeenkcukacha iphakathi kwe 
1080 - 1350 mg/L. 

Sodium as Na i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 1775 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
1420 - 1775 mg/L. 

Magnesium as Mg i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 335 mg/L. 

i-95th percentile yeenkcukacha iphakathi kwe 
270 - 335 mg/L. 

Calcium as Ca i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 285 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
230 - 285 mg/L. 

Chloride as Cl i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 3000 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
2400 - 3000 mg/L. 

Potassium as K i- 95th percentile yeenkcukacha iphakathi 
kwe ≤ 30 mg/L. 

i- 95th percentile yeenkcukacha iphakathi kwe 
24 - 30 mg/L. 

Ukwahluka kwendalo 

Ukutsala umbane 
(mS/m) 

The 95th percentile of the data is between 
≤ 1100 mS/m. 

i-95th percentile yeenkcukacha iphakathi kwe 
880 - 1100 mS/m. 

I-pH 
i-5th percentile yeenkcukacha iphakathi 
kwe 5.9 - 6.5, ze i- 95th percentile ibe ngu 
8.8 - 9.2. 

i- 5th percentile yeenkcukacha ngu ≤ 5.7 ze i-
95th percentile ibe ngu ≥ 9.0. 

Ubushushu  Umphezulu we-Olifants uhamba 
ngaphantsi ubukhulu becala, kubekho 
namanzi abonakala kwiindawo ezithile. 
La asingomanzi angaphantsi komhlaba 
asuka kwii-akhwifa, kodwa ingamanzi 
asuka kumda we-vadose. Amaqondo 
obushushu awonyukileyo namanqanaba 
e- DO alindelekile kwezi meko. Kungoko 
ii-EcoSpecs nee-TPCs kunzima 
ukuzilungiselela oku kwahluka nje, 
endaweni yoko kumele zinxulunyaniswe 
nokuhlangabezana neemfuno 
neemvakalelo zebiotic ezinxulumene 
nohlolo.  

Qalisa uhlolo olusisiseko  

i-oksijini 
enyibilikisiweyo  

Qalisa uhlolo olusisiseko loku kwahluka, apho 
lufuneka khona ukuba kunokwenzeka.  

Ubukho bodaka 

Inguqu ebonakalayo yodaka ibangelwa 
ziiinguqulelo ezingephi ezenziwa 
ngabantu. Kulindeleke ukuba kubekho 
iintlenge. 

Qalisa uhlolo olusisiseko loku kwahluka. 

Izondlo  

TIN-N i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.25 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
0.2 - 0.25 mg/L. 

PO4-P i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.025 mg/L.  

i- 50th percentile yeenkcukacha iphakathi kwe 
0.02 - 0.025 mg/L. 

ukwahluka ngokwemvakalelo(a) 

Chl-a 
phytoplankton 

i- 50th percentile yeenkcukacha iphakathi 
kwe < 15 µg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
12 - 15 μg/L. 

Chl-a periphyton i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 21 mg/m2. 

i- 50th percentile yeenkcukacha iphakathi kwe 
17 - 21 mg/m2. 

Iityhefu  

Fluoride i- 50th percentile yeenkcukacha iphakathi 
kwe ≤ 1.5 mg/L. 

i- 50th percentile yeenkcukacha iphakathi kwe 
1.2 - 1.5 mg/L. 
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ii-Metrics ii-Eco Specs ii-TPCs 

Ammonia (NH3-N) i-50th percentile yeenkcukacha iphakathi 
kwe ≤ 0.044 mg/L. 

i-50th percentile yeenkcukacha iphakathi kwe 
0.035 - 0.044 mg/L. 

Ezinye iityhefu 

i- 95th percentile yeenkcukacha ikwi -
TWQR ngokubhaliweyo kuDWAF (1996) 
okanye kumda weBakala A Category 
ekuthethwa ngayo kuDWAF (2008).  

Likho ifuthe elilindelekileyo ukuba ngaba i- 
95th percentile yeenkcukacha ibetha 
ngaphaya kwe-TWQR ngokubhaliweyo 
kuDWAF (ngo1996) okanye ke kumda 
ophezulu weBakala A njengoko kwaxelwayo 
nguDWAF (ngo2008). 

UTafile 5.23: Amabakala e-PES nohlolo lwesikhundla lulonke kumlambo iKammanassie kwi-
J3KAMM-EWR10 
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MLAMBO Umlambo 
iKammanassie  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQRU  RC 

Azikhange zibekho iinkcukacha zovavanyo 
lwekwaliti yamanzi. Usetyenziso lomhlaba 
nolwazi olufumanekayo, iinkcukacha ze- 
diatom, iinkcukacha zekwaliti yamanzi 
kwisikhundla ngqo neenkcukacha zophando – 
onke la mabakala asetyenzisiwe khonukuze 
inkcutshe yezekwaliti ikwazi ukunika iimbono 
zayo, iqambe nomzekelo we-   
PAI igqibe nangebakala elibumbeneyo 
lwekwaliti yamanzi kweso sikhundla siphatsi 
kophando.  . 
 

ISIKHUNDLA SE-
EWR SITE J3KAMM-EWR10 PES N/A 

Uvavanyo lokuba nakho Inqanaba lokuba nakho: 2 

IZithako zeKwaliti yaManzi Ixabiso le-PES  IBakala/Amagqabantshintshi  

Iityuwa 
ezingezozendalo 
(mg/L) 
 

SO4 N/A N/A 

Na N/A N/A 

Mg N/A N/A 

Ca N/A N/A 

Cl N/A N/A 

K N/A N/A 

Izondlo (mg/L) SRP N/A N/A 
TIN  N/A N/A 

Ukwahluka 
kwendawo 

pH (5th – 95th %) N/A N/A 
Ubushushu (°C) N/A N/A 
i-oksijini enyibilikisiweyo N/A N/A 
Ubukho bodaka (NTU) N/A N/A 

Ukutsala umbane (mS/m) N/A N/A 

Ukwahluka 
ngokwemvakalelo 

Chl a: phytoplankton N/A N/A 

Izinto eziphilayo 
ezingenamathambo C/D  

iiDiatoms C/D 

Ikwaliti yamanzi yendalo kwesi 
sikhundla ibiphakathi. Amanqanaba 
ezondlo, ongcoliso lwendalo 
nawobukho betyuwa emanzini 
anyukele phezulwana – apho 
amanqanaba obukho betyuwa 
emanzini edibene nawongcoliso 
lwendalo ethande ukuxaka. Inkqubela 
ebonakalayo ngekwaliti yamanzi 
eyenziwa bubukho be-diatom 
inganxulunyaniswa namaqondo 
aphezulu angenyanga yeKhala  
ku2014 wona abangela ukuba kube 
lula ukucocwa kokungcola, kuba 
imigqeku ye-diatom enxulunyaniswa 
namanqanaba aphezulu ayo 
ibixhaphake kakhulu  

 Inqaku lemigqeku 
yeentlanzi D  

Iityhefu  
Ammonia (as N)   

Fluoride (as F)   

LULONKE UHLELO LWESIKHUNDLA IBakala C  
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a) N/A: Khange kubekho nkcukacha kolu hlolo. 
Qaphela ukuba azanelanga kuyaphi iinkcukacha zekwaliti yamanzi ngobugcisa bomlambo iKammanassie. Kungoko 
uvavanyo lwekwaliti yamanzi alo mlambo belungqiyame nje kuphela ngolwazi obelufumaneka neembono zenkcutshe 
yezekwaliti yamanzi. 
 
 

UTafile 5.24: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iGroot Brak kwi-
WQSU 1 & 2. (iimbono zenkcutshe yezekwaliti yamanzi) 

UMLAMBO Umlambo iGroot Brak  IINDAWO ZOHLOLO LWEKWALITI 
YAMANZI 

I-WQSU WQSU 1 + 2 I-RC Iitafile zomda ezingagqibekanga 
ngomlambo weBakala “A”  

ISIKHUNDLA SE-EWR  Asikho I-PES 
Umlambo iGroot Brak kwidama 
i-Ernest Robertson - K2H005-
Q01 (1983 – 1996; n = 29) 

Uvavanyo lokuba nakho Inqanaba lokuba nakho lisezantsi kakhulu kuba linxulunyaniswa namanzi  
aphuphumela ngaphandle kwedama, hayi nenkcukacha zangoku.  

IZithako zeKwaliti yaManzi IXabiso Ibakala/Amagqabantshintshi 

Iityuwa 
ezingezozendalo 
(mg/L) 

MgSO4  

Azikho iinkcukacha 

Na2SO4  

MgCl2  

CaCl2  

NaCl  

CaSO4  

Izondlo (mg/L) SRP (mg/l) 0.042 Kusetyenziswe iinkcukacha 
ezingagqibekanga  

TIN (mg/l) <0.25 Ibakala A  

Ukwahluka 
kwendalo 

pH (5th – 95th %) 4.62 Zine-asidi ngendalo  
Ubushushu  Azikho iinkcukacha 

I-oksijini enyibilikisiweyo  Kulindeleke kube kwinqanaba 
eliphezulu 

Ubukho bodaka (NTU)  Kulindeleke kube kwinqanaba 
eliphantsi 

Ukutsala umbane (mS/m) <30 Ibakala A 

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton  Azikho iinkcukacha 

Chl a: phytoplankton  Azikho iinkcukacha  
Ubukhulu bezinto eziphilayo 
ezingenamathambo(ASPT)  Azikho iinkcukacha 

Inqaku lemigqeku yeentlanzi  Azikho iinkcukacha 

Iityhefu   Azikho iinkcukacha – 
kulindeleke ukuba zibe mbalwa  

LULONKE UHLELO LWESIKHUNDLA A/B (ngokweembono zenkcutshe) 
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UTafile 5.28: amabakala e-PES nohlolo lwesikhundla lulonke kumlambo iGroot Brak kwi-WQSU 4 
(*ixabiso lomda liphuculwe) (iimbono zencutshe)  

UMLAMBO Umlambo iGroot Brak IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU 4 I-RC Umlambo iGroot Brak. kwiWolwedans - 
K2H002-Q01 (1976 – 1978; n = 68) 

ISIKHUNDLA SE-
EWR  

Asikho  I-PES K2H002 (2002 – 2006; n = 57) 

Uvavanyo lokuba nakho Kuhle kakhulu. Isitishi sohlolo simi e-WQSU, kumphezulu wentsukaphi 
yendawo. Iinkcukacha zifunyenwe > kwiminyaka eli-15 phambi 
kokwakhiwa kwedama. 

IZithako zeKwaliti yaManzi  Ixabiso le-RC  Ixabiso le-
PES  

Inqanaba/Amagqabantshintshi  

Iityuwa 
ezingezozendalo 
(mg/L) 

MgSO4   

Azikho iinkcukacha  

Na2SO4  

MgCl2  

CaCl2  

NaCl  

CaSO4  

Izondlo  (mg/L) SRP 0.016* 0.037 IBakala = C. isimbo siyanda  

TIN 0.04 0.075 IBakala = A. isimbo siyanda  
ssUkwakheka 
kwendalo 

pH (5th – 95th %)  6.8 – 8.1 Kuxhomekeke kwisitishi sohlolo 
esimi ku-WQSU, ngaphezulu 
kwentsukaphi yendawo. 

Ubushushu   Azikho 
iinkcukacha 

Inokubakho ingxaki xa ucinga 
ngamazantsi omjelo wedama. 
Ifuna uhlolo  i-oksijini enyibilikisiweyo   Azikho 

iinkcukacha 
Ubukho bodaka (NTU)  Azikho 

iinkcukacha 
Ukutsala umbane 
(mS/m) 

30 52 IBakala = B. isimbo siyanda  

Ukwakheka 
ngokwemvakalelo 

Chl a: periphyton   Azikho iinkcukacha 

Chl a: phytoplankton   Azikho iinkcukacha 

Ubukhulu bezinto 
eziphilayo 
ezingenamathambo 
(ASPT) 

  Azikho iinkcukacha 

Inqaku lemigqeku 
yeentlanzi 

  Azikho iinkcukacha 

Iityhefu     Azikho iinkcukacha 

LOLUNKE UHLELO LWESIKHUNDLA B/C (Iimbono zencutshe) 
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     UTafile 5.30: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) nee-TPCs kumlambo i-
Malgas kwi-   WQSU2 

UMLAMBO Umlambo 
iMalgas  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU WQSU 2 RC Amaxabiso angagqibekiyo  
ISIKHUNDLA SE-
EWR SITE Mal 1 PES Malgas R. at Blanco - 

K3H004-Q01 (’01 – ’06 n = 53)  

Uhlolo lokuba nakho Uyilungele xa iyonke i-WQSU. Uphantsi xa sithetha ngesikhundla se-EWR.  

IZithako zeKwaliti yaManzi Ixabiso 
le-RC  

Ixabiso 
le-PES  IBakala/Amagqabantshintshi 

G-power 
(ukuba 
nakho) 

Iityuwa 
ezingezozendalo 
(mg/L) 

MgSO4   

 Azikho 
iinkcukacha 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Izondlo (mg/L) SRP ≤0.005 0.038 IBakala = C. Isimbo siyanda. 0.116 
(Phantsi) 

TIN ≤0.25 0.413 IBakala = A/B. Isimbo siyanda  

Ukwahluka 
kwendalo 

pH (5th + 95th %ile)  4.3 + 
7.2 Une-asidi ngendalo.  0.84 

(Phezulu) 

Ubushushu  16.3 
(50%ile)  -  Azikho iinkcukacha ze-PES. 

Akulindelekanga ngxaki kuba 
akukho dama phaya 
kumphezulu womjelo  

 I-oksijini 
enyibilikisiweyo   

Ubukho bodaka  
(NTU)   Azikho iinkcukacha. Ingakho 

yona ingxaki ngenxa yekwari   

Ukutsala umbane 
(mS/m) <30 15 IBakala = A. Isimbo = senyuka 

kancinane  
0.64 
(Phakathi ) 

 Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton   Azikho iinkcukacha Azikho 
iinkcukacha  
(kodwa 
uhlolo 
olwenziweyo 
kwisikhundla 
se-EWR 
lubonisa 
ingxaki   ). 

Chl a: 
phytoplankton   Azikho iinkcukacha 

Ubukhulu bezinto 
eziphilayo 
ezingenamathambo 

  IBakala A ;  ASPT = 8.2, 
SASS = 164 (olu phando)  

Inqaku lemigqeku 
yeentlanzi   C/D (olu phando)  

Iityhefu     

Azikho iinkcukacha. 
Kungenzeka kubekho 
ukutyhefeka ngenxa 
yemisebenzi 
yekwari/yesamente/ ye-
asphalt, nangenxa yamanzi 
asuka ezindlwini nalawo 
asuka kwimisebenzi yezolimo  

 

LULONKE UHLELO LWESIKHUNDLA IBakala B (xa sisebenzisa umzekelo we-PAI)  
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    UTafile 5.31: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo i-Maalgate  

UMLAMBO  Umlambo i-Moeras/i-
Maalgate  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU N/A RC Iitafile zomda ezingagqibekiyo 
ngomlambo webakala A  

ISIKHUNDLA SE-EWR  Moe 1 & Maa 2 PES Umlambo iMaalgate . @ Noetze Kamma 
K3H003 (‘02 –  ‘06; n = 52) 

Uvavanyo lokuba nakho Kuhle.  

IZithako zeKwaliti yaManzi Ixabiso IBakala/Amagqabantshintshi 

Izondlo (mg/L) SRP 0.019 IBakala = B (TP = 0.015 mg/L) 
TIN 0.1 IBakala = A 

Ukwahluka 
kwendalo 

pH (5th – 95th %) 5.7 – 7.7 Une-asidi ngendalo 

Ubushushu  
Azikho iinkcukacha. 
Usenokuchaphazeleka 
(ngakumbi xa kutsalwa amanzi) 

I-oksijini enyibilikisiweyo  
Azikho. Usenokuchaphazeleka 
(ngakumbi xa amanzi etsalwa 
ngokugqithisileyo) 

Ubukho bodaka (NTU)  
Azikho iinkcukacha. Utyelelo 
kwesi sikhundla lubonisile ukuba 
umlambo awunyuswanga. 

Ukutsala umbane (mS/m) 63 IBakala = C  

Ukwahluka 
ngemvakalelo 

Chl a: periphyton  

Azikho iinkcukacha. Utyelelo 
lwesikhundla lubonise i- 
periphyton ekumaqondo 
aphezulu 

Chl a: phytoplankton  Azikho iinkcukacha 
Ubukhulu bezinto eziphilayo 
ezingenamathambo (ASPT)  D (uphando lwangoku) 

Kuhle (RHP) 
Inqaku lemigqeku yeentlanzi  D (uphando lwangoku) 

Iityhefu    

Azikho iinkcukacha – 
kulindeleke ukuba kubekho 
izibulala zinambuzane ezisuka 
kwezolimo  

LULONKE UHLELO LWESIKHUNDLA Ibakala C (ngeokweembono zencutshe) 

Amaxabiso emida 

Isiqinisekisi Ixabiso lomda 
osezantsi  Ixabiso lomda ophezulu 

TIN (mg/L) – 50th %ile  2.0 

PHYTOPLANKTON Chl a (μg/L) – 50th %ile 15 20 

SRP or PO4 (mg/L) – 50th %ile  0.058 

PERIPHYTON Chl a (mg/m2) – 50th %ile 12 21 

pH – 5th  %ile and 95th %ile i-5th percentile: 5.00 – 5.23 

UBUSHUSHU (°C) – 10 th %ile and 90 th %ile Lwahluka hayi ngaphezulu kwe- 2°C kuluhlu lwendalo  

I-oksijini enyibilikisiweyo (mg/L)  - 5th %ile 6  

ISALATHISI SENDALO (ASPT) 5.67  
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     UTafile 5.32: Amabakala e-PES nohlolo lwesikhundla lulonke kumlambo i-Gwaing (i-Malgas/i-Keur) kwi-
WQSU1  

UMLAMBO Umlambo i-Malgas 
(iKeur) IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU WQSU 1 RC Umlambo iRooi @ George 
K3H002-Q01 (’77 – ’79 n = 84) 

ISIKHUNDLA SE-
EWR  Asikho  PES K3H002-Q01 (’01 – ’06 n = 65)  

Uhlolo lokuba nakho Phantsi. Qaphela: akhutshelwe ngaphandle kwendawo yoboniselo ngamanzi 
ekufuphi  

IZithako zeKwaliti yaManzi Ixabiso le-
RC  

Ixabiso 
le-PES  Amabakala/Amagqabantshintshi  

Iityuwa 
ezingezozendalo 
(mg/L) 

MgSO4   

Azikho 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Izondlo (mg/L) SRP 0.014 ≤0.014* IBakala = A  
TIN 0.04 ≤0.25* IBakala = A 

Ukwahluka 
kwendalo 

pH (5th – 95th %)  3.7 – 6.7 Une-asidi ngendalo  
Temperature   Azikho iinkcukacha kodwa 

kulindeleke ukuba uhlale 
unjengoko udaliwe kuba uphuhliso 
olukumphezulu womjelo alukho 
kangako. 

i-oksijini enyibilikisiweyo   

Ubukho bodaka (NTU)   

Ukutsala umbane (mS/m) 16 17 IBakala = A 

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton   
Azikho iinkcukacha  

Chl a: phytoplankton   
Ubukhulu bezinto 
eziphilayo 
ezingenamathambo  

  Kuhle (RHP) 

Inqaku lemigqeku 
yeentlanzi   kwendalo (RHP) 

Iityhefu     Azikho iinkcukacha 

LULONKE UHLELO LWESIKHUNDLA IBakala A (ngokweembono zencutshe) 

Amaxabiso emida 

Isiqinisekisi Ixabiso lomda 
osezantsi Ixabiso lomda ophezulu 

TIN (mg/L) – 50th %ile  ≤ 0.25  

PHYTOPLANKTON Chl a (μg/L) – 50th %ile  <10 

SRP or PO4 (mg/L) – 50th %ile  ≤ 0.005 

PERIPHYTON Chl a (mg/m2) – 50th %ile  < 1.7 

pH – 5th  %ile and 95th %ile 6.5 – 8.00 

UBUSHUSHU (°C) – 10 th %ile and 90 th %ile Uluhlu lobushushu lwendalo  

I-oksijini enyibilikisiweyo (mg/L)  - 5th %ile >8  

ISALATHISI SENDALO (ASPT) 7  
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    UTafile 5.33: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo i- Gwaing (i-Malgas) kwi-
WQSU2 

UMLAMBO Umlambo iMalgas  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 
I-WQSU WQSU 2 I-RC Amaxabiso okungagqibeki 
ISIKHUNDLA SE-
EWR  Mal 1 I-PES Umlambo iMalgas . @ Blanco - 

K3H004-Q01 (’01 – ’06 n = 53)  

Uvavanyo lokuba nakho Kuhle ngayo iyonke i- WQSU. Phantsi ngesikhundla se-EWR.  

IZithako zeKwaliti yaManzi IXabiso 
le-RC  

Ixabiso 
le-PES 
Value 

IBakala/Amagqabantshintshi 
G-power 
(Ukuba 
nakho) 

Iityuwa 
ezingezozendalo 
(mg/L) 

MgSO4   

 Azikho 
iinkcukacha 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Izondlo (mg/L) SRP ≤0.005 0.038 IBakala = C. isimbo siyanda 0.116 
(Phantsi) 

TIN ≤0.25 0.413 IBakala = A/B. Isimbo siyanda  

Ukwahluka 
kwendalo 

pH (5th – 95th %)  4.3 – 
7.2 Une-asidi yendalo.  0.84 

(Phezulu) 

Ubushushu  16.3 
(50%ile)  -  Azikho iinkcukacha ze-PES. 

Akukho ngxaki ilindelekileyo 
kuba alikho idama 
kumphezulu womjelo  

 i-oksijini 
enyibilikisiweyo   

Ubukho bodaka 
(NTU)   Azikho iinkcukacha. Ingakho 

ingxaki ngenxa yekwari   

Ukutsala umbane  
(mS/m) <30 15 IBakala = A.Isimbo sanda 

kancinci nje  
0.64 
(Phakathi) 

Ukwahlula 
ngokwemvakalelo 

Chl a: periphyton   Azikho iinkcukacha Azikho 
iinkcukacha  
(kodwa 
uphando 
lubonisile 
ukuba ikho 
ingxaki kule 
ndawo). 

Chl a: phytoplankton   Azikho iinkcukacha 

Ubukhulu bezinto 
eziphilayo 
ezingenamathambo 

  IBakala A;  ASPT = 8.2, 
SASS = 164 (olu phando)  

Inqaku lemigqeku 
yeentlanzi   C/D (olu phando)  

Iityhefu     

Azikho iinkcukacha. Kungakho 
ukutyhefeka ngenxa 
yemisebenzi 
yekwari/yesamente/ye-
asphalt, amanzi asuka 
emakhayeni nabuyela 
emlanjeni. 

 

LULONKE UHLELO LWESIKHUNDLA IBakala B  (ngokomzekelo we-PAI). lukhangeleka 
lunokubangcono kwisikhundla se-EWR uqobo. 

Amaxabiso emida 

Isiqinisekisi Ixabiso lomda 
osezantsi Ixabiso lomda ophezulu 

TIN (mg/L) – 50th %ile  0.75 

PHYTOPLANKTON Chl a (μg/L) – 50th %ile 5 10 

SRP or PO4 (mg/L) – 50th %ile  0.02 
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PERIPHYTON Chl a (mg/m2) – 50th %ile 1.7 12 

pH – 5th  %ile and 95th %ile I-5th percentile: 6.00 – 6.24 
I-95th percentile: 8.37 – 8.69 

UBUSHUSHU (°C) – 10 th %ile and 90 th %ile Uluhlu lobushushu bendalo  

I-oksijini enyibilikisiweyo  (mg/L)  - 5th %ile  7  

ISALATHISI SENDALO (ASPT) 6.34  
 
 
 

     UTafile 5.34: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo i- Gwaing kwi-WQSU3  

UMLAMBO Umlambo i-Gwaing  IINDAWO ZOHLOLO LWEKWALITI YAMANZI  

I-WQSU WQSU 3 I-RC Amaxabiso okungagqibeki 
ISIKHUNDLA SE-
EWR Asikho  I-PES Asikho isitishi sohlolo sikaDWS 

Uvavanyo lokuba nakho 
Une-RC ephantsi ngenxa yokusetyenziswa kwamaxabiso okungagqibeki. 
Une-PES ephakathi kuba kungekho sitishi sohlolo, kodwa ke uxhaswa 
ziinkcukacha zendalo neenkcukacha ezingephi ezongezelelweyo. 

IZithako zeKwaliti yaManzi Ixabiso le-
RC  

Ixabiso 
le-PES  

IBakala 
/Amagqabantshintshi 

Iityuwa 
ezinezozendalo 
(mg/L) 

MgSO4   

Azikho iinkcukacha 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Izondlo (mg/L) SRP ≤0.005 1.4 mg/L Ibakala  = F 
TIN ≤0.25  IBakala = D 

Ukwahluka 
kwendalo 

pH (5th – 95th %)    
Ubushushu   Azikho iinkcukacha. 

Kungenzeka ibekho ingxaki 
ngenxa ye-DO esezantsi 
nobukho bodaka 
obukwinqanaba eliphezulu  

i-oksijini enyibilikisiweyo   

Ubukho bodaka (NTU)   

Ukutsala umbane (mS/m) <30 49  

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton   
Azikho iinkcukacha  

Chl a: phytoplankton   
Ubukhulu bezinto eziphilayo 
ezingenamathambo (ASPT)   RHP = “amanzi anekwaliti 

embi” 
Inqaku lemigqeku yeentlanzi    

Iityhefu     Azikho iinkcukacha, kodwa 
ingakho ingxaki  

LULONKE UHLELO LWESIKHUNDLA IBakala D/E (iimbono zencutshe) 

Amaxabiso emida 

Isiqinisekisi  Ixabiso lomda 
osezantsi Ixabiso lomda eliphezulu 

TIN (mg/L) – 50th %ile  4.0 

PHYTOPLANKTON Chl a (μg/L) – 50th %ile 20 30 

SRP or PO4 (mg/L) – 50th %ile  0.125 

PERIPHYTON Chl a (mg/m2) – 50th %ile 21 84 
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pH – 5th  %ile and 95th %ile i-5th percentile: 5.46 – 5.7 
i-95th percentile: 8.56 – 10.00 

UBUSHUSHU (°C) – i-10 th %ile ne-90 th %ile Awuguquki ngaphezu kwe- 4°C xa uwuthelekisa 
noluhlu lwendalo  

I-oksijini enyibilikisiweyo (mg/L)  - 5th %ile  4  

ISALATHISI SENDALO (ASPT) 5  
 
Apho kuye kwafunyanwa umahluko kumaxabiso ekwaliti yamanzi kwiMijelo yokuphilisana yeNdalo, kulapho kuye 
kwakhethwa ixabiso eliqatha okanye lokhuselo ngecandelo lekwaliti yamanzi laloo mjelo. 
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UTafile 5.35: amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iKaaimans kwi-WQSU 2 

UMLAMBO Umlambo i-Kaaimans 
River  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU WQSU 2 RC Kaaimans R. @ Barbierskraal - 
K3H001-Q01 (’77 – ’81; n = 175) 

ISIKHUNDLA SE-
EWR  Ka1 PES K3H001-Q01 (’01 – ’06; n = 56) 

Uvavanyo lokuba nakho Uphezulu ngokwe-RC ne-PES, kuba isitishi sohlolo sikwi- WQSU, unobude obuvisayo 
beenkcukacha, kuba iincinci inguqu yomhlaba kwindawo yoboniselo ngamanzi.  

IZithako zeKwaliti yaManzi Ixabiso 
le-RC  

Ixabiso 
le-PES  IBakala/Amagqabantshintshi 

G-power 
(ukuba 
nakho) 

Iityuwa 
ezingezozendalo 
(mg/L) 

MgSO4   

 Azikho 
iinkcukacha 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Izondlo (mg/L) 
SRP 0.011 0.028* IBakala = B. isimbo = sande 

kancinane 
0.122 
(Phantsi) 

TIN 0.04 0.061 IBakala = A. isimbo sande nje 
kancinci   

Ukwahluka 
kwendalo 

pH (5th – 95th %)  4.4 – 
7.4 Amanzi ane-asidi yendalo 0.87 

(Phezulu) 
Ubushushu    Azikho iinkcukacha. 

Ayinakude ibange ingxaki le 
nto 

 i-oksijini enyibilikisiweyo   

Ubukho bodaka (NTU)   
Azikho iinkcukacha. Uphando 
ngokubona = ubukho bodaka 
kwinqanaba elisezantsi  

 

Ukutsala umbane 
(mS/m) 16 17 IBakala A. isimbo = sizinzile  0.87 

(Phezulu) 

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton   Azikho iinkcukacha. Uphando 
ngokubona = alukho 
baxekileyo ukhulo lwe- algal  

 

Chl a: phytoplankton    
Ubukhulu bezinto 
eziphilayo 
ezingenamathambo 

  
IBakala A; ASPT = 8.0, SASS 
= 175 (olu phando). 
kwendalo (RHP) 

 

Inqaku lemigqeku 
yeentlanzi   B  

Iityhefu     Azikho iinkcukacha, kodwa 
ayinakude ibe yingxaki le nto   

LULONKE UHLELO LWESIKHUNDLA IBakala A (lithathelwe kumzekelo we-PAI) 
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UTafile 5.36: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) kumlambo iKaaimans River 
kwi- K30C 

IZithako zeKwaliti 
yamanzi umda 

IiMfuno 
zoMjelo 
weNdalo 

UMqathang
o weeMfuno 
ezisisiseko 
zoLuntu 5 

UMqathango 
woMjelo: ikwaliti 

yamanzi  

Ikhemistri ngokuthe 
gabalala– 
iityuwa 
ezingezizendal
o eziphambili  

MgSO4 (mg/l) 1 < 16  N/A < 16  

 
Na2SO4 (mg/)l 1 < 20  N/A < 20  

 
MgCl2 (mg/l) 1 < 15  N/A < 15  

 
CaCl2 (mg/l) 1 < 21  N/A < 21  

 
NaCl (mg/l) 1 < 45 N/A < 45 

Ikhemistri ngokuthe 
gabalala – ii-
ioni eziphambili 

Sodium (mg/l) N/A <200 <200 

 
Magnesium (mg/l) N/A <100 <100 

 
Chloride (mg/l) N/A <200 <200 

 
Calcium (mg/l) N/A <80 <80 

 
Sulphate (mg/l) N/A <400 <400 

Izondlo  Phosphate (PO4) 
(mg/l) 2   <0.02mg/L N/A <0.02mg/L 

 Iyonke i- Inorganic 
Nitrogen (mgN/l) 2 <0.25mg/L N/A <0.25mg/L 

Ikwaliti ebonakalyo 
yamanzi  

pH (range) 
i-5th percentile 
i-95th percentile 

 
6.7  
7.4 

 
5 
9.5 

 
5  
7.4 

 i-oksijini 
enyibilikisiweyo 
(mg/l)1 

>1.7 mg/L  N/A >1.7 mg/L 

 Ubushushu1 Incinci inguqu 
xa 
ubuthelekisa 
nobendalo  

 
Incinci inguqu xa 

ubuthelekis
a nobendalo 

 Ukutsala umbane 
(mS/m) – 
WUSEBENZISE 
KUPHELA XA 
IITYUWA 
EZIZIZIGAQA 
ZIVELISIWE  

≤30mS/m 0-70 ≤30mS/m 

Ikwaliti yamanzi yendalo Chl-a: periphyton3  
<1.7 mg/m2 N/A  

 Chl-a: 
phytoplankton3  

< 10 µg/L (A 
category) N/A  

 Ukwakheka 
komgqeku we-Biotic 
– Ubukhuly bezinto 
eziphilayo 
ezingenamathambo s 

 
ASPT: 8 (A 
category) 

  

 Ukutyhefeka 
ngaphakathi komjelo  

Ukutyhefeka 
ngaphakathi   
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IZithako zeKwaliti 
yamanzi umda 

IiMfuno 
zoMjelo 
weNdalo 

UMqathang
o weeMfuno 
ezisisiseko 
zoLuntu 5 

UMqathango 
woMjelo: ikwaliti 

yamanzi  

komjelo 
makungenzek
i 

Iityhefu nemixube 
entsonkothileyo  

Iityhefu (njengoko 
kudwelisiwe ku 
DWAF, 1996 6) 

≤ TWQR  
 

≤ TWQR  
 

≤ TWQR  
  

PHAWULA: 
1 : Ukuthobela imiqathango yi-95th percentile. 2: ukuthobela imiqathango yi-50th percentile. 3 i-Chl-a ayibandakanyeki kwizifundo 
ngemijelo zekhompyutha. 4  ukuthobela imiqathango kukwinqanaba le-90th percentile  
5 ref: South African Water Quality Guidelines, Volume 1: Domestic Water Use, 2nd Ed. 1996. Department of Water Affairs and 
Forestry. Pretoria, South Africa. 
6 ref: South African Water Quality Guidelines, Volume 7: Aquatic Ecosystems, 2nd Ed. 1996. Department of Water Affairs and 
Forestry. Pretoria, South Africa. 
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UTafile 5.37: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iDiep River kwi- WQSU 3  

UMLAMBO Umlambo iDiep River  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I- WQSU 

WQSU 3 (Kuqala 
inqanaba  II le-Ecoregion 
20.02 ukuya ekuqaleni 
komda womjelo 
wasezintabeni) 

I-RC Umlambo iDiep R. @ uMjelo weHlathi i-Woodville 
K4H003Q01 (’77 – ’80; n = 58) 

ISIKHUNDLA SE-
EWR  3 I-PES K4H003Q01 (’03 – ’07; n = 36) 

Uvavanyo lokuba nakho Phakathi ukuya Phezulu 

IZithako zeKwaliti yaManzi Ixabiso le-
RC  

Ixabiso le-
PES  IBakala /Amagqabantsintshi  

Iityuwa 
ezingezozendalo 
(mg/L) 

MgSO4 8.86 15.87 

U-TEACHA usetyenziselwe 
ukuqokelela iinkcukacha zohlolo. 
Iityuwa = iBakala A  

Na2SO4 0.00 0.00 

MgCl2 14.83 14.52 

CaCl2 7.18 9.89 

NaCl 102.10* 94.31 

CaSO4 0.66 0.59 

Izondlo  (mg/L) SRP 0.003 0.018 IBakala B/C. 
TIN 0.04 0.07 IBakala A. 

Ukwahluka 
kwendalo 

pH (5th + 95th %ile) 4.8 + 6.2 4.8 + 7.5 IBakala B. 
Ubushushu  - - Azikho iinkcukacha kodwa akukho 

futhe lilindelekileyo. i-oksijini enyibilikisiweyo - - 

Ubukho bo (NTU) - - Azikho iinkcukacha. Kubonakala 
kancinci imizila yeentlenge. 

Ukutsala umbane (mS/m)  18.0 IBakala A  

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton - 21.25 Kukho ukwenyuka okuthile 
kwezondlo okuboniswa 
ziinkcukacha ze- periphyton data 
(IBakala C/D category; n=1) 

Chl a: phytoplankton - 0.18 

Ubukhulu bezinto eziphilayo 
ezingenamathambo  

ASPT$: 
ubuncikane 
be- 6.58 

ASPT: 7.3 
MIRAI**: 
86.1%  

IBakala B lesimo sangoku. 

Inqaku lemigqeku 
yeentlanzi. - FRAI♦: 

86.1%  IBakala B lesimo sangoku. 

ii-Diatoms - SPI#=17.6 Ikwaliti ephezulu yamanzi 

Iityhefu   - - 

Azikho iinkcukacha, kodwa ke 
likho ifuthe elilindelekileyo ngenxa 
yezibulala zinambuzane 
ezisetyenziswa ezifama 
nezichumisi  

LULONKE UHLELO LWESIKHUNDLA B (Ngokomzekelo we-PAI) 
*: ixabiso lomda lihlengahlengisiwe   ♦: FRAI = Fish Response Assessment Index (Isalathisi 
sovavanyo                       lokuvakalelwa kweentlanzi ) 
-: Azikho iinkcukacha **: MIRAI = Macro Invertebrate Response Assessment 

Index (Isalathisi sovavanyo lokuvakalelwa kobukhulu 
bezinto eziphilayo ezingenamathambo) 

#: Specific Pollution Index (Isalathisi soqobo lokungcola)$: ASPT = inqaku le-avareji ngokwe-   
        Taxon 
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UTafile 5.38: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) kumlambo iDiep River (kwi-
WQSU 3, K40A) 

Umlambo: iDiep Isikhundla se-EWR: 3 Isikhundla sohlolo: K4H003Q01 
Ii- metrics zekwaliti yamanzi i-ECOSPEC 

Iityuwa 
ezingezozendalo* 

MgSO4 i- 95th percentile yeenkcukacha mayibe ngu ≤ 16 mg/L. 

Na2SO4 i- 95th percentile yeenkcukacha mayibe ngu ≤ 20 mg/L. 

MgCl2 i- 95th percentile yeenkcukacha mayibe ngu ≤ 15 mg/L. 

CaCl2 i- 95th percentile yeenkcukacha mayibe ngu ≤ 21 mg/L. 

NaCl i- 95th percentile yeenkcukacha mayibe ngu ≤ 191 mg/L. 

CaSO4 i- 95th percentile yeenkcukacha mayibe ngu ≤ 351 mg/L. 

Ukwahluka 
kwendalo 

EC i- 95th percentile yeenkcukacha mayibe ngu ≤ 30 mS/m. 
pH i-5th ne-95th percentiles yeenkcukacha mayibe phakathi ko-4.5 no- 7.5. 
Ubushushu Kukho ukuphambuka okuncinane kuluhlu lobushushu bendalo  
i-oksijini 
enyibilikisiweyo i-5th percentile yeenkcukacha mayibe ngu ≥ 7.5 mg/L. 

Ubukho bodaka Vary by a small amount from the natural turbidity range; minor silting of 
instream habitats acceptable. 

Izondlo  
TIN i- 50th percentile yeenkcukacha mayibe ngu ≤ 0.25 mg/L. 
PO4-P i- 50th percentile yeenkcukacha mayibe ngu ≤ 0.025 mg/L. 

Ukwahluka 
ngokwemvakalelo 

Chl-a 
phytoplankton i- 50th percentile yeenkcukacha mayibe ngu <15 µg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha mayibe ngu ≤ 52.5 mg/m2.** 

Iityhefu  
i-95th percentile yeenkcukacha mayibe phakathi koLuhlu lweKwaliti 
yaManzi eNgqaliweyo (i-Target Water Quality Range (TWQR) njengoko 
kubhaliwe kuDWAF (1996). 

 
* Mayiveliswe ngokusebenzisa i-TEACHA xa i-TPC ye- EC ilindelekilekile okanye ungcoliso lwetyuwa 
lulindelekile. 
** i-Periphyton (21.25 mg/m2) kanye-kanye ikwiBakala C/D (C = 12 - 21 no- D = 21 - 84 mg/m2; DWAF, 2008), 
ngoko ke umda ophezulu kaC/D uchazwe njenge- EcoSpec. 

UTafile 5.39: ii-TPC zekwaliti yamanzi kumlambo iDiep River (kwi-WQSU 3, K40A) 

Umlambo: i-Diep ISIKHUNDLA SE-EWR: 3 Isikhundla sohlolo: K4H003Q01 
Ii- metrics zekwaliti yamanzi  I-TPC 

Iityuwa 
ezingezozendalo* 

MgSO4 i- 95th percentile yeenkcukacha mayibe ngu 13 – 16 mg/L. 

Na2SO4 i- 95th percentile yeenkcukacha mayibe ngu 16 – 20 mg/L. 

MgCl2 i- 95th percentile yeenkcukacha mayibe ngu 12 – 15 mg/L. 

CaCl2 i- 95th percentile yeenkcukacha mayibe ngu 17 – 21 mg/L. 

NaCl i- 95th percentile yeenkcukacha mayibe ngu 36 – 45 mg/L. 

CaSO4 i- 95th percentile yeenkcukacha mayibe ngu 153 – 191 mg/L. 

Ukwahluka 
kwendalo 

EC i-95th percentile yeenkcukacha mayibe ngu 24 – 30 mS/m. 
pH i- 5th ne-95th percentiles yeenkcukacha mayibe ngu <4.7 and >7.3. 

Ubushushu  
Luncinane ukuya phakathi uphambuko xa uthelekisa noluhlu lobushushu  
Sbendalo. Ikho loo migqeku ingamininzanga nengaxhaphakanga kuyaphi 
kunoko kulindelekileyo ngokofuniselo. 

i-oksijini 
enyibilikisiweyo i- 5th percentile yeenkcukacha mayibe ngu 7.8 – 7.5 mg/L.  

Ubukho bodaka 

Zikho iinguqu eziphakathi kusetyenziso lomhlaba wendawo yoboniselo 
ngamanzi, nezithi zibangele (okwexeshana nje) iingqumba zeentlenge 
ezikwinqanaba eliphezulu ngokuqatseleyo nobukho bodaka 
obukwinqanaba eliphezulu.    
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Umlambo: i-Diep ISIKHUNDLA SE-EWR: 3 Isikhundla sohlolo: K4H003Q01 
Ii- metrics zekwaliti yamanzi  I-TPC 

Izondlo 
TIN i-50th percentile yeenkcukacha mayibe ngu 0.2 – 0.25 mg/L. 
PO4-P i-50th percentile yeenkcukacha mayibe ngu 0.02 – 0.025 mg/L. 

Ukwahluka 
ngokwemvakalelo 

Chl-a 
phytoplankton i- 50th percentile yeenkcukacha mayibe ngu 12 – 15 μg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha mayibe ngu 42 – 52.5 mg/m2. 

Iityhefu  
i95th percentile yeenkcukacha mayibe phakathi koLuhlu lweKwaliti yaManzi 
eNgqaliweyo (i-Target Water Quality Range (TWQR) njengoko kubhaliwe 
ku DWAF (1996). 

 
 
  UTafile 5.40: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iKaratara kwi-WQSU 5 
 

UMLAMBO Umlambo iKaratara  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU 
WQSU 5 (endaweni 
yemveli ukuya 
eSwartvlei) 

I-RC iKaratara R. @ kuMjelo weHlathi iKaratara  
K4H002Q01 (’76 – ’79; n = 115) 

ISIKHUNDLA SE-
EWR  4 I-PES K4H002Q01 (’03 – ’07; n = 36) 

Uvavanyo lokuba nakho Phakathi, kuba zanele iinkcukacha zovavanyo lentsukaphi nezesimo sangoku  

IZithako zeKwaliti yaManzi Ixabiso 
le-RC  

Ixabiso 
le-PES  IBakala/Amagqabantshintshi 

Iityuwa 
ezingezizo 
zendalo  (mg/L) 

MgSO4 7.62 12.63 

U-TEACHA uye wasetyenziswas 
kuvavanyo lweenkcukacha used for 
data assessment. Iityuwa = ibakala A 

Na2SO4 2.05 3.01 

MgCl2 4.43 4.16 

CaCl2 9.89 9.16 

NaCl 35.59 36.15 

CaSO4 0.73 0.73 

Izondlo  (mg/L) SRP 0.022 * 0.047 IBakala B. 
TIN 0.07 0.128 IBakala A. 

Ukwahluka 
kwendalo 

pH (5th + 95th %ile) 3.7 + 7.7 3.8 + 6.6 IBakala A. 
Ubushushu - - Azikho iinkcukacha kodwa ke akukho 

futhe lilindelekileyo   i-oksijini enyibilikisiweyo - - 

Ubukho bodaka (NTU) - - Azikho iinkcukacha. Buncinane 
ubungqina bobukho beentlenge. 

Ukutsala umbane (mS/m) - 7.0 iBakala A. 

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton - 9.91 
IBakala B nge-periphyton. 

Chl a: phytoplankton - 0.09 

Ubukhulu bezinto eziphilayo 
ezingenamathambo 

ASPT: 
7.3 

ASPT: 
8.1 
MIRAI: 
92.3%  

IBakala A/B ngesimo sangoku. 

Inqaku lemigqeku 
yeentlanzi - FRAI: 

82.4% IBakala B ngesimo sangoku. 

ii-Diatoms - SPI=19.9 Amanzi anekwaliti ephezulu  

iityhefu  - - 
Azikho iinkcukacha, kodwa likho elo 
futhe libangelwa kukwenziwa 
kwamaplangabut e-Geelhoutvlei. 

LULONKE UHLELO LWESIKHUNDLA nguB ngeWQSU 5, nangona ilibakala A ekunabeni komlambo 
womjelo osemantla (umzekelo we-PAI) 

*: Ixabiso lomda lihlengahlengisiwe  
-: Azikho iinkcukacha 
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Table 5.41: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) kumlambo iKaratara kwi-WQSU 
5 

River: Karatara EWR Site: 4 Monitoring site: K4H002Q01 
Water quality metrics ECOSPEC 

Iityuwa 
ezingezozendalo* 

MgSO4 i-95th percentile yeenkcukacha mayibe ngu ≤ 16 mg/L. 

Na2SO4 i- 95th percentile yeenkcukacha mayibe ngu ≤ 20 mg/L. 

MgCl2 i-95th percentile yeenkcukacha mayibe ngu ≤ 15 mg/L. 

CaCl2 i- 95th percentile yeenkcukacha mayibe ngu ≤ 21 mg/L. 

NaCl i-95th percentile yeenkcukacha mayibe ngu ≤ 191 mg/L. 

CaSO4 i- 95th percentile yeenkcukacha mayibe ngu ≤ 351 mg/L. 

Ukwahluka 
kwendalo 

EC i-95th percentile yeenkcukacha mayibe ngu ≤ 30 mS/m. 
pH i-5th ne- 95th percentiles yeenkcukacha mayibe phakathi ko- 4.5 no- 7.5. 
Ubushushu  Uluhlu lobushushu bendalo. 
i-oksijini 
enyibilikisiweyo i-5th percentile yeenkcukacha mayibe ngu ≥ 8.0 mg/L. 

Ubukho bodaka Vary by a small amount from the natural turbidity range; minor silting of 
instream habitats acceptable. 

Izondlo  
TIN i-50th percentile yeenkcukacha mayibe ngu ≤ 0.25 mg/L. 
PO4-P i-50th percentile yeenkcukacha mayibe ngu ≤ 0.075 mg/L. 

Ukwahluka 
ngokwemvakalelo 

Chl-a 
phytoplankton i-50th percentile yeenkcukacha mayibe ngu < 10 µg/L. 

Chl-a periphyton i-50th percentile yeenkcukacha mayibe ngu ≤ 12 mg/m2. 

Iityhefu  
i-95th percentile yeenkcukacha mayibe phakathi koluhlu lwekwaliti yamanzi 
engqaliweyo (i-Target Water Quality Range (TWQR) njengoko kubhaliwe 
ku DWAF (1996). 

 
* ziza kufunyanwa ngokusebenzisa u-TEACHA xa ne- TPC ye-EC ibethe ngaphaya okanye ungcoliso lweetyuwa 
lulindelekile. 
 

UTafile 5.42: Ii-TPCs zekwaliti yamanzi kumlambo iKaratara kwi- WQSU 5 

Umlambo: iKaratara Isikhundla se-EWR: 4 Isikhundla sohlolo: K4H002Q01 
Ii-metrics zekwaliti yamanzi  I-TPC 

Iityuwa 
ezingezizo 
zendalo* 

MgSO4 i-95th percentile yeenkcukacha mayibe ngu 13 – 16 mg/L. 
Na2SO4 i- 95th percentile yeenkcukacha mayibe ngu 16 – 20 mg/L. 
MgCl2 i- 95th percentile yeenkcukacha mayibe ngu 12 – 15 mg/L. 
CaCl2 i- 95th percentile yeenkcukacha mayibe ngu 17 – 21 mg/L. 
NaCl i- 95th percentile yeenkcukacha mayibe ngu 36 – 45 mg/L. 
CaSO4 i- 95th percentile yeenkcukacha mayibe ngu 153 – 191 mg/L. 

Ukwahluka 
kwendalo 

EC i-95th percentile yeenkcukacha mayibe ngu 24 – 30 mS/m. 
pH i- 5th and 95th percentiles yeenkcukacha mayibe ngu <4.7 and >7.3. 
Ubushushu  Kukho ukuphambuka kancinci kolwaa luhlu lobushushu bendalo. 
i-oksijini 
enyibilikisiwe i- 5th percentile yeenkcukacha mayibe ngu 8.2 – 8.0 mg/L.  

Ubukho bodaka  
Zincinci ukuya kweziphakathi iinguqu kusetyenziso lomhlaba kwindawo 
yoboniselo ngamanzi, nto leyo ibangela ifuthe elincinci nelilelexeshana nje 
leentlenge zeeendawo zokuphilisana. 

Izondlo 
TIN i- 50th percentile yeenkcukacha mayibe ngu 0.2 – 0.25 mg/L. 
PO4-P i- 50th percentile yeenkcukacha mayibe ngu 0.06 – 0.075 mg/L.** 
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Umlambo: iKaratara Isikhundla se-EWR: 4 Isikhundla sohlolo: K4H002Q01 
Ii-metrics zekwaliti yamanzi  I-TPC 

Ukwahluka 
ngokwemvakalelo 

Chl-a 
phytoplankton i- 50th percentile yeenkcukacha mayibe ngu 8 – 10 μg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha mayibe ngu 10 – 12 mg/m2. 

Iityhefu  
i-95th percentile yeenkcukacha mayibe phakathi koluhlu lwekwaliti yamanzi 
engqaliweyo (i-Target Water Quality Range (TWQR) njengoko kubhaliwe 
ku DWAF (1996). 

* Ziza kufunyanwa  ngokusebenzisa u-TEACHA xa ne-TPC ye-EC ibethe ngaphaya okanye ungcoliso lomoya 
lulindelekile . 
** nangona umda ophezulu we le-phosphate elichanileyo ungu-0.125 mg/L, i- TPC yona yenzelwe ku- 
0.075 mg/L njengoko amanqanaba e-PES ye- phosphate ebengu- 0.046 mg/L. 

 
   
UTafile 5.43: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iHoëkraal kwi- WQSU 4 
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UMLAMBO Umlambo iHoëkraal  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU 
I-WQSU 4 (ukusuka nokuya 
kutsho ekuqaleni kweenduli 
zeenyawo ezisemazantsi) 

I-RC Hoëkraal R. @ Eastbrook 
K4H001Q01 (’77 – ’80; n = 83) 

ISIKHUNDLA 
SE-EWR  - I-PES K4H001Q01 (’03 – ’07; n = 28) 

Uvavanyo lokuba nakho 
Phantsi  - Phakathi njengoko ziincinci nenkcukacha kuhlolo lwesimo sangoku. 
Kwindawo esemazantsi kumda owongezelelweyo ukusuka kwichibi iSwartvlei. 
Qaphela ukuba udonga olunqamlezileyo lokuthatha umlinganiselo lumi kumazantsi 
omlambo i- Hoëkraal. 

IZithako zeKwaliti yaManzi  Ixabiso 
le-RC  Ixabiso le-PES  IBakala/Amagqabantshintshi  

Iityuwa 
ezingezizo 
zendalo (mg/L) 

MgSO4 35.87 153.20 
U-TEACHA usetyenziselwe 
ukuhlalutya iinkcukacha ze-
WMS. Iziphumo mazingahoywa 
kuba iinkcukacha zibonisa 
ukungenelela kweetyuwa 
kwichibi lokukhupha iityuwa 
emanzini iSwartvlei.   

Na2SO4 9.95 159.5 

MgCl2 35.92 100.33 

CaCl2 24.80 45.24 

NaCl 399.69 1560.41 

CaSO4 0.59 0.73 

Izondlo (mg/L) SRP 0.014 * 0.034 IBakala B. 
TIN 0.06 0.088 IBakala A. 

Ukwahluka 
kwendalo 

pH (5th + 95th %ile) 4.4 + 
7.2 4.5 + 7.8 IBakala A. 

Ubushushu  - - Azikho iinkcukacha kodwa 
alikho ifuthe elilindelekileyo, 
nangona nje lomlambo unzulu 
futhi ubanzi ngaphezulu 
kwesikhundla esisemazantsi, 
nto leyo inokubangela ukuhla 
kwamanqanaba e-oksijini.   

i-oksijini enyibilikisiweyo - - 

Ubukho bodaka (NTU) - - 
Azikho iinkcukacha kodwa 
bukho obo bungqina bobukho 
beentlenge.  

Ukutsala umbane (mS/m)  4.2: isikhundla 
esiphezulu IBakala A  

Ukwahluka 
ngokwemvakalelo  

Chl a: periphyton - 

4.81: isikhundla 
esiphezulu 
152.93: 
isikhundla 
esisezantsi 

Isikhundla esisemazantsi 
sibonisa izindlo ezakheka 
ukwenyuka emanzini. 

Chl a: phytoplankton - 

0.14: isikhundla 
esiphezulu 
0.47: isikhundla 
esisezantsi 

Ubukhulu bezilwanyana 
ezingenamathambo - - Khange kuvavanywe kuba esi 

ayisosikhundla se- EWR. 

Inqaku lemigqeku yeentlanzi - - 

ii-Diatoms - 

SPI=19.8: 
Umlambo 
ophezulu. 
SPI=16.2: 
umlambo 
osezantsi 

Isikhundla esiphezulu: Amanzi 
anekwaliti ephezulu. 
Isikhundla esisemazantsi: 
amanzi anekwaliti entle. 

iityhefu  - - Azikho iinkcukacha, kodwa ke 
akukho futhe lilindelekileyo. 

LULONKE UHLELO LWESIKHUNDLA IBakala C Category (umzekelo we-PAI)  
* Ixabiso lomda lihlengahlengisiwe  
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Table 5.44: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) kumlambo i-Hoëkraal kwi-WQSU 
4 

Umlambo : iHoëkraal Isikhundla se-EWR: - 

Isikhundla sohlolo: K4H001Q01, 
nangona simi kwindawo esemazantsi 
yomlambo futhi nokungenelela 
kwamanzi anetyuwa kuyarhaneleka 
ngenxa yenkxaso yechibi  i- Swartvlei. 

Ii-metrics zekwaliti yamanzi  ECOSPEC 

Iityuwa 
ezingezozendalo* 

MgSO4 i- 95th percentile yeenkcukacha mayibe ngu ≤ 16 mg/L. 

Na2SO4 i- 95th percentile yeenkcukacha mayibe ngu ≤ 20 mg/L. 

MgCl2 i- 95th percentile yeenkcukacha mayibe ngu ≤ 15 mg/L. 

CaCl2 i- 95th percentile yeenkcukacha mayibe ngu ≤ 21 mg/L. 

NaCl i- 95th percentile yeenkcukacha mayibe ngu ≤ 191 mg/L. 

CaSO4 i- 95th percentile yeenkcukacha mayibe ngu ≤ 351 mg/L. 

Ukwahluka 
kwendalo 

EC i- 95th percentile yeenkcukacha mayibe ngu ≤ 30 mS/m. 
pH i- 5th ne-95th percentiles yeenkcukacha mayibe phakathi ko- 4.5 no- 7.5. 
Ubushushu  Kukho ukuphambuka kancinci kolwaa luhlu lobushushu bendalo. 
i-oksijini 
enyibilikisiweyo i- 5th percentile yeenkcukacha mayibe ngu ≥ 7.5 mg/L. 

Ubukho bodaka 
Uguquka nje kancinci kolwa luhlu lobukho bodaka bendalo; okwa 
kubanentlengana kweendawo zokuphilisana zangaphakathi komjelo 
kwamkelekile. 

Izondlo  
TIN i-50th percentile yeenkcukacha mayibe ngu ≤ 0.25 mg/L. 
PO4-P i- 50th percentile yeenkcukacha mayibe ngu ≤ 0.125 mg/L. 

Ukwahluka 
ngokwemvakalelo 

Chl-a 
phytoplankton 

i-50th percentile yeenkcukacha mayibe ngu yeenkcukacha mayibe ngu <10 
µg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha mayibe ngu ≤ 12 mg/m2. 

Iityhefu  
i-95th percentile yeenkcukacha mayibe phakathi koluhlu lwekwaliti yamanzi 
engqaliweyo (i-Target Water Quality Range (TWQR) njengoko kubhaliwe 
ku DWAF (1996). 

 
* ziza kufunyanwa ngokusebenzisa u-TEACHA xa ne-TPC ye- EC ibetha ngaphaya nongcoliso lwetyuwa 
lulindelekile. 
 
UTafile 5.45: Ii- TPCs zekwaliti yamanzi kumlambo i-Hoëkraal kwi- WQSU 4 
Umlambo: iHoekraal Isikhundla se-EWR: - Isikhundla sohlolo: K4H001Q01 

Ii- metrics zekwaliti yamanzi i-TPC 

Iityuwa 
ezingezozendalo  
* 

MgSO4 i- 95th percentile yeenkcukacha mayibe ngu- 13 – 16 mg/L. 

Na2SO4 i- 95th percentile yeenkcukacha mayibe ngu- 16 – 20 mg/L. 

MgCl2 i- 95th percentile yeenkcukacha mayibe ngu- 12 – 15 mg/L. 

CaCl2 i- 95th percentile yeenkcukacha mayibe ngu- 17 – 21 mg/L. 

NaCl i- 95th percentile yeenkcukacha mayibe ngu- 36 – 45 mg/L. 

CaSO4 i- 95th percentile yeenkcukacha mayibe ngu- 153 – 191 mg/L. 

Ukwahluka 
kwendalo 

EC i- 95th yeenkcukacha mayibe ngu-  24 – 30 mS/m. 
pH i-5th ne- 95th yeenkcukacha mayibe ngu <4.7 no>7.3. 

Ubushushu 
Ziphantsi ukuya phakathi iinguqu zosetyenziso lomhlaba kwindawo 
yoboniselo ngamanzi, nto leyo ibangela ifuthe elincinci nelilelexeshana 
lokuba neentlenge kweendawo zokuphilisana. 

i-oksijini 
enyibilikisiweyo i- 5th percentile yeenkcukacha mayibe ngu- 7.8 – 7.5 mg/L.  

Ubukho bodaka 
Ziphakathi iinguqu zosetyenziso lomhlaba kwindawo yoboniselo ngamanzi, 
nto leyo ibangela iingqumba zexeshana zeentlenge ezikwiqondo eliphezulu 
ngokungaqhelekanga nobukho bodaka obukumanqanaba aphezulu.     
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Umlambo: iHoekraal Isikhundla se-EWR: - Isikhundla sohlolo: K4H001Q01 
Ii- metrics zekwaliti yamanzi i-TPC 

Izondlo  
TIN i- 50th percentile yeenkcukacha mayibe ngu- 0.2 – 0.25 mg/L. 
PO4-P i- 50th percentile yeenkcukacha mayibe ngu- 0.1 – 0.125 mg/L. 

Ukwahluka 
ngokwemvakalelo 

Chl-a 
phytoplankton i- 50th percentile yeenkcukacha mayibe ngu- 8 – 10 μg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha mayibe ngu- 10 – 12 mg/m2. 

Iityhefu  
i- 95th percentile yeenkcukacha mayibe phakathi koluhlu lwekwaliti yamanzi 
engqaliweyo (i-Target Water Quality Range (TWQR) njengoko kubhaliwe 
ku DWAF (1996). 

 
 
UTafile 5.46: Amabakala ePES novavanyo lwesikhundla lulonke kumlambo iGoukamma kwi- WQSU 1 

UMLAMBO Umlambo iGoukamma  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU 
WQSU 1 (kwintsukaphi 

ukuya esiphelweni 
sommandla wentaba) 

RC iRooi R. @ George 
K3H002-Q01 (’77 – ’79 n = 84) 

ISIKHUNDLA SE-
EWR  Asikho PES K3H002-Q01 (’01 – ’06 n = 65) 

Uvavanyo lokuba nakho 
Phantsi ukuya Phakathi kuba asikho isitishi sohlolo sakwaDWAF. Kodwa ke 

indawo yoboniselo ngamanzi ayichaphazeleki futhi ke uza kuse ufane nje 
neminye imijelo yeentaba. 

IZithako zeKwaliti yaManzi Ixabiso 
le-RC  

Ixabiso 
le-PES  IBakala/Amagqabantshintshi  

Iityuwa 
ezingezizo 

zendalo (mg/L) 

MgSO4   

Azikho iinkcukacha 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

Izondlo (mg/L) SRP 0.014 ≤0.014* IBakala A. 
TIN 0.04 ≤0.25* IBakala A. 

Ukwahluka 
kwendalo 

pH (5th – 95th %)  3.7 – 6.7 Une-asidi ngendalo. 
Ubushushu    Azikho iinkcukacha kodwa ke 

bulindeleke ukuba 
bubebobendalo kuba luncinci 
uphuhliso olwenzekayo phaya 

kumphezulu womjelo 
wendawo yoboniselo 

ngamanzi. 

i-oksijini enyibilikisiweyo   

Ubukho bodaka (NTU)   

Ukutsala umbane  (mS/m) 16 17 IBakala A. 

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton   Azikho iinkcukacha 

Chl a: phytoplankton   Azikho iinkcukacha 
Ubukhulu bezinto eziphilayo 

ezingenamathambo   Azikho iinkcukacha 

Inqaku lemigqeku yeentlanzi   Azikho iinkcukacha 

Iityhefu     Azikho iinkcukacha. 

LULONKE UHLELO LWESIKHUNDLA A 
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UTafile 5.48: Amabakala e- PES novavanyo lwesikhundla lulonke kumlambo iGoukamma kwi-WQSU 2 

UMLAMBO Umlambo iGoukamma  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU 

I-WQSU 2 (Encamini 
yommandla weentaba 
namahlathi ukuya 
esiphelweni esiphezulu 
sefuthe lamaza – 
kanye phaya 
ngakwibhulorho u- N2) 

I-RC Karatara R. @ IHlathi likaRhulumente iKaratara  
K4H002-Q01 (’71 – ’76; n = 107) 

ISIKHUNDLA SE-
EWR  Gou 1 I-PES K4H002-Q01 (’01 – ’06; n = 51) 

Uvavanyo lokuba nakho Kwinqanaba eliphantsi. Isitishi sohlolo yindawo yoboniselo ngamanzi ekufuphi.  

IZithako zeKwaliti yaManzi Ixabiso 
le-RC  

Ixabiso 
le-PES  Ibakala/Amagqabantshintshi 

G-power 
(ukuba 
nakho) 

Iityuwa 
ezingezozendalo 
(mg/L) 

MgSO4   

 Azikho 
iinkcukacha 

Na2SO4   

MgCl2   

CaCl2   

NaCl   

CaSO4   

izondlo (mg/L) SRP 0.018 0.048* Ibakala = C. isimbo = siyanda 0.232 
(phantsi) 

TIN 0.11 0.11 ibakala = A. isimbo = sizinzile  

Ukwahluka 
kwendalo 

pH (5th – 95th %)  3.8 – 
6.4 Amanzi ane-asidi ngendalo 0.781 

(phakathi) 
Ubushushu    Azikho iinkcukacha. 

Ayinakubakho ingxaki   i-oksijini enyibilikisiweyo   

Ubukho bodaka (NTU)   
Azikhjo iinkcukacha. Uhlolo 
ngokubona = ubukho bodaka 
busezantsi 

 

Ukutsala umbane (mS/m) 10 12 Ibakala = A. isimbo = sizinzile  0.997 
(phezulu) 

Ukwahluka 
kwemvakalelo 

Chl a: periphyton   Azikho iinkcukacha. Uhlolo 
ngokubona = alukho ukhulo 
olubaxekileyo lwe- algae  

 

Chl a: phytoplankton    

Ubukhulu bezinto 
ezingenamathambo   

Ibakala B; ASPT = 7.2, SASS 
= 143 (uphando lwangoko). 
Lwendalo (RHP) 

 
 

Inqaku lemigqeku 
yeentlanzi   C (olu phando)  

Iityhefu    Azikho iinkcukacha, kodwa 
ayinakubakho ingxaki 

 
 

LULONKE UHLELO LWESIKHUNDLA  Ibakala A (umzekelo wePAI) 
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  UTafile 5.50: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iKnysna kwi- WQSU 1 
UMLAMBO Umlambo iKnynsa  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU I-WQSU 1 I-RC Knysna R. @ Millwood 
K5H002Q01 (’77 – ’80; n = 75) 

ISIKHUNDLA SE-
EWR  1 I-PES K5H002Q01 (’04 – ’07; n = 26) 

Uvavanyo lokuba nakho Kwinqanaba eliphakathi njengoko iinkcukacha zovavanyo lwentsukaphi nesimo 
sangoku zikho ngokwaneleyo  

IZithako zeKwaliti yaManzi Ixabiso le-
RC  

Ixabiso le-
PES  Ibakala/Amagqabantshintshi  

Iityuwa 
ezingezozendalo 
(mg/L) 

MgSO4 7.18 7.19 

U-TEACHA usetyenziselwe 
uhlolo lweenkcukacha. iityuwa = 
ibakala A. 

Na2SO4 1.49 4.20 

MgCl2 2.60 2.73 

CaCl2 11.50 3.92 

NaCl 50.83* 39.54 

CaSO4 0.53 0.38 

Izondlo  (mg/L) SRP 0.011* 0.021 Ibakala A 
TIN 0.06  0.112 Ibakala A 

Ukwahluka 
kwendalo 

pH (5th + 95th %ile) 4.0 + 6.9 4.5 + 7.2 Ibakala A 
Ubushushu  - - Azikho iinkcukacha kodwa alikho 

ifuthe elilindelekileyo, nangona 
nje imibala engenziwa  kangako  
ingabangela ukwenyuka kancinci 
kobushushu bangaphakathi 
emjelweni. 

i-oksijini enyibilikisiweyo - - 

Ubukho bodaka (NTU) - - 

Azikho iinkcukacha. Bukho 
ubungqina bobukho 
beentlengana ezithile 
obuboniweyo . 

Ukutsala umbane (mS/m)  9.0 Ibakala A. 

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton - 4.08 Ukwanda okuthile kwezondlo 
kuboniswe ngamaxabiso e- 
periphyton (ibakala B; n=1). Chl a: phytoplankton - 0.12 

Ubukhulu bezinto eziphilayo 
ezingenamathambo 

ASPT: 
mean of 
8.1 

ASPT: 6.9 
MIRAI: 
86.92% 

IBakala B lwesimo sangoku. 

Inqaku lemigqeku yeentlanzi - FRAI: 86.4%  IBakala B lwesimo sangoku. 

iiDiatoms - SPI=18.9 Amanzi anekwaliti ephezulu 

Iityhefu   - - Azikho iinkcukacha kodwa alikho 
ifuthe elilindelekileyo  

LULONKE UHLELO LWESIKHUNDLA A/B kwi-WQSU 1, nangona ilibakala A kwi-EWR 1 
nakumphezulu womjelo wesikhundla (umzekelo we-PAI) 
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 UTafile 5.51: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) kumlambo iKnysna kwi- WQSU 
1 

Umlambo : iKnysna I-EWR: 1 Isikhundla sohlolo: K5H002Q01 
ii-metrics zekwaliti yamanzi ii-ECOSPEC 

Iityuwa 
ezingezozendalo* 

MgSO4 i-95th percentile yeenkcukacha mayibe ngu ≤ 16 mg/L. 
Na2SO4 i-95th percentile yeenkcukacha mayibe ngu ≤ 20 mg/L. 
MgCl2 i- 95th percentile yeenkcukacha mayibe ngu ≤ 15 mg/L. 
CaCl2 i-95th percentile yeenkcukacha mayibe ngu ≤ 21 mg/L. 
NaCl i-95th percentile yeenkcukacha mayibe ngu ≤ 45 mg/L. 
CaSO4 i- 95th percentile yeenkcukacha mayibe ngu ≤ 351 mg/L. 

Ukwahluka 
kwendalo 

EC i- 95th percentile yeenkcukacha mayibe ngu ≤ 30 mS/m. 
pH -5th ne- 95th percentiles yeenkcukacha mayibe phakathi ko-4.5 no- 7.5. 
Ubushushu Uluhlu lobushushu bendalo.  
i-oksijini 
enyibilikisiweyo i-5th percentile yeenkcukacha mayibe ngu  ≥ 8.0 mg/L. 

Ubukho bodaka 
Yahluka kancinci kolwaa luhlu lobukho bodaka lwendalo; ukubakho 
kweentlenge kwiindawo zokuphilisana zangaphakathi komjelo 
kuvumelekile. 

Izondlo  
TIN i-50th percentile yeenkcukacha mayibe ngu ≤ 0.25 mg/L. 
PO4-P i- 50th percentile yeenkcukacha mayibe ngu ≤0.025 mg/L. 

Ukwahluka 
ngokwemvakalelo 

Chl-a 
phytoplankton i-50th percentile yeenkcukacha mayibe ngu <15 µg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha mayibe ngu ≤ 12 mg/m2. 

Iityhefu   
i-95th percentile yeenkcukacha mayibe phakathi koluhlu lwekwaliti 
yamanzi engqaliweyo (i-Target Water Quality Range (TWQR) njengoko 
kubhaliwe ku DWAF (1996). 

* Ziza kufunyanwa ngokusebenzisa u-TEACHA xa ne-TPC ye-EC ibethe ngaphaya okanye ungcoliso lwetyuwa 
lulindelekile. 

  UTafile 5.52: ii-TPCs zekwaliti yamanzi kumlambo iKnysna kwi- WQSU 1 

Umlambo: iKnysna I-EWR: 1 Isikhundla sohlolo: K5H002Q01 
Ii-metrics zekwaliti yamanzi I-TPC 

Iityuwa 
ezingezozendalo* 

MgSO4 i-95th percentile yeenkcukacha mayibe ngu- 13 – 16 mg/L. 
Na2SO4 i- 95th percentile yeenkcukacha mayibe ngu- 16 – 20 mg/L. 
MgCl2 i- 95th percentile yeenkcukacha mayibe ngu- 12 – 15 mg/L. 
CaCl2 i- 95th percentile yeenkcukacha mayibe ngu- 17 – 21 mg/L. 
NaCl i- 95th percentile yeenkcukacha mayibe ngu- 36 – 45 mg/L. 
CaSO4 i-95th percentile yeenkcukacha mayibe ngu- 280 – 351 mg/L. 

Ukwahluka 
kwendalo 

EC i-95th percentile yeenkcukacha mayibe ngu- 24 – 30 mS/m. 

pH i- 5th ne- 95th percentiles yeenkcukacha mayibe phakathu kuka- <4.7 
no>7.3. 

Ubushushu  Uphambuka kancinci kolwaa luhlu lobushushu bendalo. 
i-oksijini 
enyibilikisiweyo i-5th percentile yeenkcukacha mayibe ngu- 8.2 – 8.0 mg/L.  

Ubukho bodaka  
Iinguqu eziphakathi kusetyenziso lomhlaba wendawo yoboniselo 
ngamanzi, oko kubangela iingqumba zeentlenge eziphezulu 
ngokugqithisileyo nobukho bodaka obukumanqanaba aphezuluModerate. 

Izondlo  
TIN i-50th percentile yeenkcukacha mayibe ngu 0.2 – 0.25 mg/L. 
PO4-P i- 50th percentile yeenkcukacha mayibe ngu 0.02 – 0.025 mg/L. 

Ukwahluka 
ngokwemvakalelo 

Chl-a 
phytoplankton i- 50th percentile yeenkcukacha mayibe ngu 12 – 15 μg/L. 
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Umlambo: iKnysna I-EWR: 1 Isikhundla sohlolo: K5H002Q01 
Ii-metrics zekwaliti yamanzi I-TPC 

Chl-a periphyton i-50th percentile yeenkcukacha mayibe ngu 10 – 12 mg/m2. 

Iityefu  
i-95th percentile yeenkcukacha mayibe phakathi koluhlu lwekwaliti 
yamanzi engqaliweyo (i-Target Water Quality Range (TWQR) njengoko 
kubhaliwe ku DWAF (1996). 

* Ziza kufunyanwa ngokusebenzisa u- TEACHA xa ne-TPC ye-EC ibetha ngaphaya nongcoliso lweetyuwa 
lulindelekile. 
 

 UTafile 5.53: Amabakala e-PES novavanyo lwesikhundla lulonke kumlambo iGouna kwi- 
WQSU 2 

UMLAMBO Gouna River  IINDAWO ZOHLOLO LWEKWALITI YAMANZI 

I-WQSU I-WQSU 2 I-RC Gouna R. @ Gouna Commonage 
K5H001Q01 (’77 – ’80; n = 76) 

ISIKHUNDLA SE-
EWR  2 I-PES K5H001Q01 (’81 – ’84; n = 30) 

Uvavanyo lokuba nakho Liphantsi inwanaba ngenxa yeenkcukacha ezingephi, ngakumbi kwisimo sangoku  

iZithako zeKwaliti yaManzi Ixabiso 
le-RC  

Ixabiso 
le-PES  Ibakala/Amagqabantshintshi  

Iityuwa 
ezingezozendalo 
(mg/L) 

MgSO4 14.45 23.19 

UTEACHA usetyenzisiwe ukuze 
kwenziwe uhlolo lweenkcukacha. 
Ukunyukela phezulwana kweetyuwa 
kuboniwe, i.e. kwinqanaba A/B  

Na2SO4 3.78 0.30 

MgCl2 10.75 12.11 

CaCl2 10.59 9.35 

NaCl 95.29* 102.20 

CaSO4 0.54 0.72 

Izondlo  (mg/L) SRP 0.009* 0.011 Inqanaba A  
TIN 0.070 0.120 Inqanaba A 

Ukwahluka 
kwendalo 

pH (5th + 95th %ile) 4.0 + 6.8 4.0 + 5.6 
Inqanaba A njengoko incinane 
inguqu xa uyithelekisa naleyo 
yendalo. 

Ubushushu - - Azikho iinkcukacha kodwa alikho 
ifuthe elilindelekileyo. i-oksijini enyibilikisiweyo - - 

Ubukho bodaka (NTU) - - 

Azikho iinkcukacha. Zikho iinlenge 
ezibonakala kumazantsi e- WQSU, 
i.e. ngaphantsi kwesitishi 
sokumpompa. 

Ukutsala umbane  (mS/m)  15.0 Ibakala A. 

Ukwahluka 
ngokwemvakalelo 

Chl a: periphyton - 43.70 Kuboniswa kukwenyuka 
komgangatho  wexabiso le-
periphyton value (Ibakala D; n=1). Chl a: phytoplankton - 0.09 

Ubukhulu bezinto eziphilayo 
ezingenamathambo  

ASPT: 
6.9 – 7.6 

ASPT: 7.6 
MIRAI: 
92.8% 

Ibakala A lesimo sangoku. 

Inqaku lemigqeku yeentlanzi - FRAI: 
93.8% Ibakala A lesimo sangoku. 

iiDiatoms - SPI=19.8 Amanzi anekwaliti ephezulu. 

Iityhefu   - - Azikho iinkcukacha kodwa azikho 
iityhefu ezilindelekileyo.  

LULONKE UHLELO LWESIKHUNDLA 
B nge-WQSU 2, nangona ilibakala A ekunabeni komlambo 
ukuya kumphezulu womjelo wesitishi sokumpompa (umzekelo 
we-PAI) 
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  UTafile 5.54: Imiqathango yendalo yekwaliti yamanzi (ii-EcoSpecs) kumlambo iGouna kwi- 
WQSU 2 

Umlambo : i-Gouna I-EWR: 2 Isikhundla sohlolo: K5H001Q01 
ii-metrics zekwaliti yamanzi I-ECOSPEC 

Iityuwa 
ezingezozendalo* 

MgSO4 i-95th percentile yeenkcukacha mayibe ngu ≤ 23 mg/L. 
Na2SO4 i-95th percentile yeenkcukacha mayibe ngu ≤ 20 mg/L. 
MgCl2 i-95th percentile yeenkcukacha mayibe ngu ≤ 15 mg/L. 
CaCl2 i-95th percentile yeenkcukacha mayibe ngu ≤ 21 mg/L. 
NaCl i-95th percentile yeenkcukacha mayibe ngu ≤ 191 mg/L. 
CaSO4 i- i-95th percentile yeenkcukacha mayibe ngu ≤ 351 mg/L. 

Ukwahluka 
kwendalo 

EC i-95th percentile yeenkcukacha mayibe ngu ≤ 43 mS/m. 
pH i- 5th ne-95th percentiles yeenkcukacha mayisuke ku- 4.5 ukuya ku7.5. 

Ubushushu Kwendalo ubukhulu becala ukuya kuphambuko oluncinane xa 
ukuthelekisa nolwaa luhlu lobushushu bendalo. 

i-oksijini 
enyibilikisiweyo i-5th percentile yeenkcukacha mayibe ngu ≥ 7.5 mg/L. 

Ubukho bodaka 
Yahluka kancinci kolwaa luhlu lobukho bodaka lwendalo; ukubakho 
kweentlenge kwiindawo zokuphilisana zangaphakathi komjelo 
kuvumelekile. 

Izondlo  
TIN i- 50th percentile yeenkcukacha mayibe ngu ≤ 0.15 mg/L. 
PO4-P i- 50th percentile yeenkcukacha mayibe ngu ≤0.025 mg/L. 

Ukwahluka 
ngokwemvakalelo 

Chl-a 
phytoplankton i-50th percentile yeenkcukacha mayibe ngu <15 µg/L. 

Chl-a periphyton i- 50th percentile yeenkcukacha mayibe ngu ≤ 84 mg/m2.. 

Iityhefu  
i-95th percentile yeenkcukacha mayibe phakathi koluhlu lwekwaliti 
yamanzi engqaliweyo (i-Target Water Quality Range (TWQR) njengoko 
kubhaliwe ku DWAF (1996). 

* Ziza kufunyanwa ngokusebenzisa u-TEACHA xa ne-TPC ye-EC ibetha ngaphaya okanye ungcoliso lweetyuwa 
lulindelekile. 

  UTafile 5.55: Water quality Ii-TPCs zekwaliti yamanzi kumlambo iGouna kwi-WQSU 2 

Umlambo: iGouna I-EWR: 2 Isikhundla sohlolo: K5H001Q01 
ii-metrics zekwaliti yamanzi i-TPC 

Iityuwa 
ezingezozendalo* 

MgSO4 i-95th percentile yeenkcukacha mayibe ngu- 18 – 23 mg/L. 

Na2SO4 i- 95th percentile yeenkcukacha mayibe ngu- 16 – 20 mg/L. 

MgCl2 i-95th percentile yeenkcukacha mayibe ngu- 12 – 15 mg/L. 

CaCl2 i- 95th percentile yeenkcukacha mayibe ngu- 17 – 21 mg/L. 

NaCl i-95th percentile yeenkcukacha mayibe ngu- 36 – 45 mg/L. 

CaSO4 i-95th percentile yeenkcukacha mayibe ngu- 153 – 191 mg/L. 

Ukwahluka 
kwendalo 

EC i- 95th percentile yeenkcukacha mayibe ngu- 35 – 43 mS/m. 
pH i-5th ne-95th percentiles yeenkcukacha mayibe ngu- <4.7 and >7.3. 

Ubushushu  

Luncinci ukuya phakathi uphambuko ukusuka kolwaa luhlu lobushushu 
bendalo. Iintlobo eziboyika kunene ubushushu azikho ninzi kangako futhi 
zingaxhaphakanga kunokuba bekulindelekile ngokwemvelaphi.  Kuncinci 
ukuya phakathi ukuphambuka kolwaa luhlu lobushushu bendalo. 

i-oksijini 
enyibilikisiweyo i-5th percentile of the mayibe ngu- 7.8 – 7.5 mg/L.  

Ubukho bodaka 

Iinguqu eziphakathi kusetyenziso lomhlaba wendawo yoboniselo 
ngamanzi, oko kubangela iingqumba zeentlenge eziphezulu 
ngokugqithisileyo zexeshana nobukho bodaka obukumanqanaba 
aphezulu. 
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Umlambo: iGouna I-EWR: 2 Isikhundla sohlolo: K5H001Q01 
ii-metrics zekwaliti yamanzi i-TPC 

Izondlo  
TIN i- 50th percentile yeenkcukacha mayibe ngu- 0.2 – 0.25 mg/L. 
PO4-P i-50th percentile yeenkcukacha mayibe ngu -0.012 – 0.015 mg/L. 

Ukwahluka 
ngokwemvakalelo 

Chl-a 
phytoplankton i-50th percentile yeenkcukacha mayibe ngu- 12 – 15 μg/L. 

Chl-a periphyton i-50th percentile yeenkcukacha mayibe ngu- 67 – 84 mg/m2. 

Iityhefu  
i-95th percentile yeenkcukacha mayibe phakathi koluhlu lwekwaliti 
yamanzi engqaliweyo (i-Target Water Quality Range (TWQR) njengoko 
kubhaliwe ku DWAF (1996). 
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6. ICANDELO LOBUNINZI BAMANZI ANGAPHANTSI KOMHLABA  
 
Icandelo lobuninzi bamanzi angaphantsi komhlaba liqingqwe ngokuthi kusetyenziswe amaxabiso  
(okutsitsa ngokovuselelo nangokwamanzi angaphantsi komhlaba) afunyenwe ngelixa bekuqingqwa 
amahlelo emijelo yamanzi neenjongo ezibandakanyekayo ngokwekwaliti engqaliweyo yomjelo 
kwindawo yoboniselo ngamanzi i- Breede-Gouritz WMA, (DWS 2017), ebonisiweyo kuTafile 6.1.  
 
Amaxabiso abemi afunyenwe kuvimba weenkcukacha weeNkonzo zaManzi ka2011 (i-Water Services 
dataset ka2011) kwindawo yoboniselo ngamanzi i-Breede, nkcukacha ezo zithatyathelwe kuphando 
lwamahlelo emijelo kwindawoyoboniselo ngamanzi i-Gouritz. UMjelo ohoyene neeMfuno zoLuntu (i-
Basic Human Needs Reserve ngelasemzini) uhambisa iinkonzo ezisisiseko zabantu abafumana 
iinkonzo zamanzi kuloo mjelo uthile – s oko kuquka amanzi okusela, okupheka nawokuzicoca. 
Kwasetyenziswa umlinganiselo oyi- 25 litres ngomntu ngamnye ngemini. 
 
UTafile 6.1: Umjelo wamanzi angaphantsi komhlaba iBreede-Gouritz  

Ummandla 
woboniselo 
ngamanzi 

weminyaka 
emine  

Vuselelo 
(Mm3/a) 

Abemi 
 

iiMfuno 
ezisiSiseko 

zoluntu 
(Mm3/a) 

 

Amanzi 
angaphantsi 

komhlaba 
asisiseko 
(Mm3/a) 

 

Umjelo 
(Mm3/a) 

 

Umjelo 
njenge % 

yovuselelo 
 

G40A 13.06 15963 0.15 3.17 3.32 25.39 
G40B 19.19 4612 0.04 5.33 5.37 27.99 
G40C 45.16 38379 0.35 6.25 6.60 14.62 
G40D 59.72 15963 0.15 14.45 14.60 24.44 
G40E 13.19 7670 0.07 4.41 4.48 33.97 
G40F 11.28 28422 0.26 2.12 2.38 21.09 
G40G 16.02 17112 0.16 3.72 3.88 24.20 
G40H 6.53 32767 0.30 1.58 1.88 28.77 
G40J 6.92 1574 0.01 2.53 2.54 36.77 
G40K 9.13 15963 0.15 4.67 4.82 52.75 
G40L 13.96 15963 0.15 1.63 1.78 12.72 
G40M 10.57 355 0.003 5.17 5.17 48.94 
G50A 7.37 1370 0.01 2.61 2.62 35.58 
G50B 6.59 1507 0.01 3.47 3.48 52.86 
G50C 8.56 1748 0.02 2.05 2.07 24.13 
G50D 5.39 9430 0.09 2.55 2.64 48.91 
G50E 4.92 14355 0.13 1.37 1.50 30.51 
G50F 6.64 1989 0.02 1.27 1.29 19.40 
G50G 2.40 844 0.01 1.43 1.44 59.90 
G50H 5.75 736 0.01 3.28 3.29 57.16 
G50J 6.07 3325 0.03 1.90 1.93 31.80 
G50K 2.72 1748 0.02 0.76 0.78 28.53 
H10A 13.15 12494 0.11 0.76 0.87 6.65 
H10B 12.20 12494 0.11 0.48 0.59 4.87 
H10C 21.28 57300 0.52 2.00 2.52 11.86 
H10D 14.89 12494 0.11 2.05 2.16 14.53 
H10E 20.35 12494 0.11 3.20 3.31 16.29 
H10F 25.24 20720 0.19 1.39 1.58 6.26 
H10G 31.82 12494 0.11 0.44 0.55 1.74 
H10H 28.48 12494 0.11 2.80 2.91 10.23 
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Ummandla 
woboniselo 
ngamanzi 

weminyaka 
emine  

Vuselelo 
(Mm3/a) 

Abemi 
 

iiMfuno 
ezisiSiseko 

zoluntu 
(Mm3/a) 

 

Amanzi 
angaphantsi 

komhlaba 
asisiseko 
(Mm3/a) 

 

Umjelo 
(Mm3/a) 

 

Umjelo 
njenge % 

yovuselelo 
 

H10J 61.45 1035 0.01 7.94 7.95 12.94 
H10K 43.17 12494 0.11 7.40 7.51 17.41 
H10L 2.76 4268 0.04 0.00 0.04 1.41 
H20A 2.42 427 0.00 0.47 0.47 19.58 
H20B 5.37 17136 0.16 0.17 0.33 6.08 
H20C 2.84 1266 0.01 0.05 0.06 2.17 
H20D 8.74 1266 0.01 2.11 2.12 24.27 
H20E 14.68 1266 0.01 2.01 2.02 13.77 
H20F 8.65 875 0.01 0.32 0.33 3.79 
H20G 4.83 1266 0.01 0.47 0.48 9.97 
H20H 1.56 140420 1.28 0.07 1.35 86.62 
H30A 5.17 1102 0.01 0.33 0.34 6.58 
H30B 6.04 39573 0.36 0.16 0.52 8.63 
H30C 10.59 1317 0.01 0.07 0.08 0.77 
H30D 3.18 926 0.01 0.06 0.07 2.15 
H30E 2.95 9784 0.09 0.31 0.40 13.53 
H40A 3.74 2233 0.02 0.87 0.89 23.81 
H40B 12.26 2152 0.02 0.87 0.89 7.26 
H40C 4.90 2233 0.02 0.86 0.88 17.97 
H40D 4.18 2233 0.02 1.85 1.87 44.75 
H40E 10.91 2233 0.02 0.20 0.22 2.02 
H40F 1.07 1798 0.02 0.58 0.60 55.74 
H40G 3.22 2233 0.02 0.23 0.25 7.78 
H40H 4.71 1217 0.01 0.13 0.14 3.00 
H40J 4.44 26455 0.24 0.18 0.42 9.49 
H40K 2.99 3916 0.04 0.24 0.28 9.22 
H40L 2.47 2290 0.02 0.42 0.44 17.85 
H50A 1.42 3842 0.04 0.26 0.30 20.78 
H50B 5.04 5825 0.05 0.78 0.83 16.53 
H60A 30.87 10083 0.09 2.49 2.58 8.36 
H60B 42.43 7900 0.0720875 7.28 7.35 17.33 
H60C 30.89 15284 0.14 1.64 1.78 5.76 
H60D 14.76 511 0.00 0.95 0.95 6.47 
H60E 9.73 10305 0.09 0.71 0.80 8.26 
H60F 7.65 3321 0.03 0.66 0.69 9.02 
H60G 4.11 10083 0.09 0.64 0.73 17.81 
H60H 7.49 10083 0.09 1.14 1.23 16.45 
H60J 8.17 10083 0.09 1.31 1.40 17.16 
H60K 3.59 10083 0.09 1.04 1.13 31.53 
H60L 2.88 10083 0.09 0.87 0.96 33.40 
H70A 5.55 4786 0.04 1.47 1.51 27.27 
H70B 22.83 19350 0.18 4.17 4.35 19.04 
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Ummandla 
woboniselo 
ngamanzi 

weminyaka 
emine  

Vuselelo 
(Mm3/a) 

Abemi 
 

iiMfuno 
ezisiSiseko 

zoluntu 
(Mm3/a) 

 

Amanzi 
angaphantsi 

komhlaba 
asisiseko 
(Mm3/a) 

 

Umjelo 
(Mm3/a) 

 

Umjelo 
njenge % 

yovuselelo 
 

H70C 3.99 4915 0.04 0.23 0.27 6.89 
H70D 20.70 4786 0.04 5.53 5.57 26.93 
H70E 26.55 6729 0.06 5.16 5.22 19.67 
H70F 15.50 2721 0.02 2.31 2.33 15.06 
H70G 3.92 4786 0.04 1.26 1.30 33.26 
H70H 2.80 746 0.01 1.89 1.90 67.74 
H70J 3.95 4786 0.04 1.43 1.47 37.31 
H70K 3.03 772 0.01 1.21 1.22 40.17 
H80A 16.34 0 0.00 7.21 7.21 44.12 
H80B 24.01 0 0.00 6.45 6.45 26.86 
H80C 5.75 10 110 0.09 0.61 0.70 12.21 
H80D 2.57 0 0.00 1.23 1.23 47.86 
H80E 7.66 392 0.00 2.11 2.11 27.59 
H80F 5.96 585 0.01 2.72 2.73 45.73 
H90A 19.62 0 0.00 9.04 9.04 46.08 
H90B 12.96 0 0.00 6.02 6.02 46.45 
H90C 5.51 18 526 0.17 1.93 2.10 38.10 
H90D 10.38 1 697 0.02 3.29 3.31 31.84 
H90E 9.70 6 253 0.06 4.88 4.94 50.90 
J11A 2.98 0 0.00 0.00 0.00 0.00 
J11B 3.11 0 0.00 0.00 0.00 0.00 
J11C 0.22 192 0.00 0.00 0.00 0.80 
J11D 3.74 48 0.00 0.00 0.00 0.01 
J11E 1.40 4 773 0.04 0.00 0.04 3.11 
J11F 0.43 734 0.01 0.00 0.01 1.56 
J11G 0.12 84 0.00 0.00 0.00 0.64 
J11H 4.01 885 0.01 0.00 0.01 0.20 
J11J 6.02 1 333 0.01 0.00 0.01 0.20 
J11K 2.52 11 732 0.11 0.00 0.11 4.25 
J12A 3.15 0 0.00 0.02 0.02 0.63 
J12B 1.55 7 857 0.07 0.00 0.07 4.63 
J12C 1.59 152 0.00 0.01 0.01 0.72 
J12D 6.32 535 0.00 0.02 0.02 0.39 
J12E 1.93 507 0.00 0.02 0.02 1.28 
J12F 6.15 336 0.00 0.03 0.03 0.54 
J12G 5.66 294 0.00 0.01 0.01 0.22 
J12H 4.53 0 0.00 0.02 0.02 0.44 
J12J 4.59 0 0.00 0.01 0.01 0.22 
J12K 2.44 0 0.00 0.01 0.01 0.41 
J12L 6.59 681 0.01 0.05 0.06 0.85 
J12M 3.04 0 0.00 0.06 0.06 1.97 
J13A 4.10 0 0.00 0.02 0.02 0.49 
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Ummandla 
woboniselo 
ngamanzi 

weminyaka 
emine  

Vuselelo 
(Mm3/a) 

Abemi 
 

iiMfuno 
ezisiSiseko 

zoluntu 
(Mm3/a) 

 

Amanzi 
angaphantsi 

komhlaba 
asisiseko 
(Mm3/a) 

 

Umjelo 
(Mm3/a) 

 

Umjelo 
njenge % 

yovuselelo 
 

J13B 2.86 660 0.01 0.03 0.04 1.26 
J13C 2.91 0 0.00 0.03 0.03 1.03 
J21A 4.28 34 661 0.32 0.00 0.32 7.39 
J21B 0.56 389 0.00 0.00 0.00 0.63 
J21C 0.12 406 0.00 0.00 0.00 3.09 
J21D 0.24 0 0.00 0.00 0.00 0.00 
J21E 0.26 0 0.00 0.00 0.00 0.00 
J22A 3.04 0 0.00 0.00 0.00 0.00 
J22B 1.12 0 0.00 0.00 0.00 0.00 
J22C 1.27 241 0.00 0.00 0.00 0.17 
J22D 1.22 133 0.00 0.00 0.00 0.10 
J22E 1.31 0 0.00 0.00 0.00 0.00 
J22F 0.12 1 237 0.01 0.00 0.01 9.41 
J22G 2.92 0 0.00 0.00 0.00 0.00 
J22H 4.19 919 0.01 0.00 0.01 0.20 
J22J 0.90 0 0.00 0.00 0.00 0.00 
J22K 0.35 0 0.00 0.00 0.00 0.00 
J23A 0.28 2 080 0.02 0.00 0.02 6.78 
J23B 0.50 47 0.00 0.00 0.00 0.09 
J23C 0.25 12 0.00 0.00 0.00 0.04 
J23D 0.70 12 0.00 0.00 0.00 0.02 
J23E 2.03 674 0.01 0.18 0.19 9.17 
J23F 1.33 6 901 0.06 0.00 0.06 4.73 
J23G 0.00 0 0.00 0.00 0.00 0.00 
J23H 1.11 0 0.00 0.00 0.00 0.00 
J23J 1.82 0 0.00 0.97 0.97 53.30 
J24A 2.58 193 0.00 0.00 0.00 0.07 
J24B 0.51 1 521 0.01 0.00 0.01 2.72 
J24C 0.21 0 0.00 0.00 0.00 0.00 
J24D 0.08 314 0.00 0.00 0.00 3.58 
J24E 0.39 0 0.00 0.00 0.00 0.00 
J24F 1.37 0 0.00 0.00 0.00 0.00 
J25A 2.42 200 0.00 1.02 1.02 42.22 
J25B 4.45 4 135 0.04 1.23 1.27 28.49 
J25C 1.04 1 342 0.01 0.02 0.03 3.10 
J25D 2.94 5 170 0.05 0.61 0.66 22.35 
J25E 1.12 402 0.00 0.04 0.04 3.90 
J31A 7.88 0 0.00 1.13 1.13 14.34 
J31B 1.57 0 0.00 0.48 0.48 30.57 
J31C 1.87 0 0.00 0.35 0.35 18.72 
J31D 2.07 266 0.00 0.38 0.38 18.47 
J32A 0.08 50 0.00 0.00 0.00 0.57 
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Ummandla 
woboniselo 
ngamanzi 

weminyaka 
emine  

Vuselelo 
(Mm3/a) 

Abemi 
 

iiMfuno 
ezisiSiseko 

zoluntu 
(Mm3/a) 

 

Amanzi 
angaphantsi 

komhlaba 
asisiseko 
(Mm3/a) 

 

Umjelo 
(Mm3/a) 

 

Umjelo 
njenge % 

yovuselelo 
 

J32B 0.01 881 0.01 0.00 0.01 80.39 
J32C 0.01 77 0.00 0.00 0.00 7.03 
J32D 0.00 0 0.00 0.00 0.00 0.00 
J32E 1.76 719 0.01 0.00 0.01 0.37 
J33A 4.81 130 0.00 1.44 1.44 29.96 
J33B 8.98 680 0.01 1.47 1.48 16.44 
J33C 2.83 76 0.00 0.01 0.01 0.38 
J33D 3.82 255 0.00 1.24 1.24 32.52 
J33E 8.22 13 522 0.12 1.98 2.10 25.59 
J33F 4.50 34 154 0.31 2.19 2.50 55.59 
J34A 3.08 7 465 0.07 1.48 1.55 50.26 
J34B 6.44 1 850 0.02 2.85 2.87 44.52 
J34C 9.60 669 0.01 3.51 3.52 36.63 
J34D 4.06 1 915 0.02 1.80 1.82 44.77 
J34E 2.29 1 321 0.01 1.13 1.14 49.87 
J34F 3.44 2 928 0.03 0.47 0.50 14.44 
J35A 8.47 31 018 0.28 1.20 1.48 17.51 
J35B 8.12 5 831 0.05 1.24 1.29 15.93 
J35C 1.98 3 633 0.03 0.88 0.91 46.12 
J35D 9.82 5 284 0.05 3.65 3.70 37.66 
J35E 1.33 1 224 0.01 0.21 0.22 16.63 
J35F 6.67 2 796 0.03 2.02 2.05 30.67 
J40A 9.73 970 0.01 5.03 5.04 51.79 
J40B 5.45 0 0.00 2.71 2.71 49.72 
J40C 15.81 1 076 0.01 6.58 6.59 41.68 
J40D 10.21 8 056 0.07 4.20 4.27 41.86 
J40E 7.48 1 908 0.02 3.45 3.47 46.36 
K10A 2.34 53 970 0.49 1.16 1.65 70.62 
K10B 1.96 4 727 0.04 1.20 1.24 63.43 
K10C 4.43 0 0.00 2.33 2.33 52.60 
K10D 2.53 1 579 0.01 1.10 1.11 44.05 
K10E 13.70 4 122 0.04 4.30 4.34 31.66 
K10F 2.82 7 002 0.06 0.99 1.05 37.37 
K20A 19.85 9 650 0.09 6.15 6.24 31.43 
K30A 28.06 6 994 0.06 7.15 7.21 25.71 
K30B 21.52 6 334 0.06 5.03 5.09 23.64 
K30C 27.80 146 970 1.34 7.83 9.17 32.99 
K30D 18.44 9 839 0.09 7.43 7.52 40.78 
K40A 8.99 512 0.00 3.79 3.79 42.21 
K40B 13.52 0 0.00 4.85 4.85 35.87 
K40C 17.00 6 256 0.06 4.32 4.38 25.75 
K40D 17.74 20 130 0.18 3.71 3.89 21.95 
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Ummandla 
woboniselo 
ngamanzi 

weminyaka 
emine  

Vuselelo 
(Mm3/a) 

Abemi 
 

iiMfuno 
ezisiSiseko 

zoluntu 
(Mm3/a) 

 

Amanzi 
angaphantsi 

komhlaba 
asisiseko 
(Mm3/a) 

 

Umjelo 
(Mm3/a) 

 

Umjelo 
njenge % 

yovuselelo 
 

K40E 26.56 13 515 0.12 10.61 10.73 40.41 
K50A 27.43 49 0.00 10.09 10.09 36.79 
K50B 24.71 14 745 0.13 8.58 8.71 35.27 
K60A 6.43 154 0.00 4.20 4.20 65.34 
K60B 8.43 43 0.00 5.70 5.70 67.62 
K60C 10.95 1 668 0.02 6.60 6.62 60.41 
K60D 23.54 681 0.01 12.43 12.44 52.83 
K60E 6.39 2 392 0.02 3.95 3.97 62.16 
K60F 14.35 10 113 0.09 9.35 9.44 65.80 
K60G 11.31 23 053 0.21 5.02 5.23 46.25 
K70A 14.30 5 364 0.05 6.84 6.89 48.17 
K70B 20.46 852 0.01 4.46 4.47 21.84 

 
 
UMJELO OPHAKANYISWAYO WAMANZI ANGAPHANTSI KOMHLABA – IBAKALA LEKWALITI 
YAMANZI  
Ikwaliti yamanzi angaphantsi komhlaba kwiindawo zoboniselo ngamanzi zeminyaka emine –  xa sijonge  
ezi nkcukacha zikhoyo zekhemisti yamanzi – yavavanywa kusetyenziswa olwaa luhlu lomlinganiselo 
ongqaliweyo wamanzi nekwaliti yamanzi, njengoko kubonisiwe kuTafile 6.2 apha ngezantsi. 
Isishwankathelo seziphumo zohlelo lwekwaliti yamanzi angaphantsi komhlaba kwinqanaba leminyaka 
eminye ngokweemfuno ezisisiseko zoluntu sifakiwe kwiitafile ezilandelayo.  
 
UTafile 6.2: ikwaliti yamanzi yendalo naleyo yenziwe ngeekhemikhali  

Umda  Uluhlu olungqaliweyo lwekwaliti yamanzi 1) 
ii-Unithi Ihlelo 0 Ihlelo I   Ihlelo II Ihlelo III 

i-pH ii-unithi 
ze-pH  6 – 9 5 – 6 & 9 – 9.5 4 – 5 & > 9.5 – 10  <4 & > 10 

Ukutsala umbane mS/m < 70 70 - 150 150 – 370 > 370 
I-Calcium njenge-Ca mg/l < 80 80 - 150 150 – 300 > 300 
I-Magnesium as Mg mg/l < 70 70 - 100 100 – 200 > 200 

I-Sodium as Na mg/l < 100 100 - 200 200 – 400 > 400 
I-Chloride as Cl mg/l < 100 100 - 200 200 – 600 > 600 

I-Sulphate as SO4 mg/l < 200 200 - 400 400 – 600 > 600 
I-Nitrate as NOx-N mg/l < 6 6 - 10 10 – 20 > 20 

I-Fluoride as F mg/l <0.7 0.7 – 1.0 1.0 – 1.5 > 1.5 
1) Uluhlu lweencwadi ezisetyenzisiweyo: Ubugcisa bokuhlela ngokweNgxelo yeKomishoni yoPhando ngezaManzi– i-Water 
Research Commission: Quality of Domestic Water Supplies – Volume 1. Report No. TT 101/98, Second Edition, 1998. 
 
Iqondo lekwaliti yamanzi zange livavanywe kwezi ndawo zoboniselo ngamanzi zilandelayo ngenxa 
yeenkcukacha ezinganelanga zolwazi olunekayo (oko kukuthi azikho iinkcukacha malunga nekwaliti 
yobumeli yamanzi angaphantsi komhlaba): 

• G40B; G40D; G40E; G40G; G40K 
• G50A; G50B; G50C; G50D; G50G; G50J 
• H10D; H10E; H10J; H10K 
• H20C; H20G; H20H 
• H30B; H30E 
• H40C; H40D; H40E; H40G; H40J; H40K; H40L 
• H50A; H50B 
• H60A; H60B; H60C; H60D; H60E; H60F; H60G; H60H; H60J; H60K; H60L 
• H70A; H70C; H70D; H70E; H70F; H70G; H70H; H70J 
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• J11A; J11C; J11D; J11F; J11H; J11J; J11K 
• J12A; J12C; J12E; J12J; J12M 
• J13A; J13C, J22A; J22G; J22K, J23B; J23E; J23J, J24, J25B; J25D; J25E 
• J31A; J31B; J31C, J32D, J33A; J33B; J33C, J34C; J34E, J35C; J35E; J35F 
• J40A; J40B; J40C 
• K10C; K10E; K10F 
• K20A 
• K30A; K30C; K30D 
• K40A; K40B; K40C; K40D; K40E 
• K50A 
• K60A; K60B; K60C; K60D; K60E; K60F; K60G 
• K70A; K70B
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UTafile 6.4: Ushwankathelo lwehlelo lekwaliti yamanzi nemida ekhathazayo  
Indawo 

yoboniselo 
ngamanzi 
yeminyaka 

emine 

Ihlelo lekwaliti 
yamanzi (WRC, 1998) 

imida ekhathazayo yekwaliti yamanzi 

G40C 0 Ayikho 
G40F 0 Ayikho 
G40J 0 Ayikho 
G40L II Sodium, Chloride 
G40M II Chloride 
G50E I Chloride 
G50F I Chloride 
G50H III Ukutsala umbane, Magnesium, Sodium, Chloride, Sulphate 
G50J II Chloride, Sodium, ukutsala umbane 
H10A II Sodium, Chloride, ukutsala umbane 
H10B 0 Ayikho 
H10C I Chloride 
H10F 0 Ayikho 
H10G 0 Ayikho 
H10H II i-Chloride 
H10L 0 Ayikho 
H20A 0 Ayikho  
H20B 0 Ayikho 
H20D 0 Ayikho 
H20E 0 Ayikho  
H20F 0 Ayikho 
H30A II iChloride 
H30C 0 Ayikho 
H30D 0 Ayikho 
H40A I Ukutsala umbane, Calcium, iChloride 
H40B 0 Ayikho 
H40F 0 Ayikho 
H70B III Ukutsala umbane, Magnesium, Sodium, Chloride 
H70K II Chloride 
H90D II Chloride 
H90E II Ukutsala umbane, Sodium, Chloride 
J11B I Ukutsala umbane 
J11E II Ukutsala umbane, Chloride 
J11G II Ukutsala umbane, Chloride 
J12B III Ukutsala umbane, Magnesium, Sodium, Chloride 
J12D II Ukutsala umbane, Sodium, Chloride 
J12F III Ukutsala umbane, Sodium, Chloride 
J12G III Ukutsala umbane, Sodium, Chloride 
J12H II Ukutsala umbane, Chloride 
J12K III Ukutsala umbane, Calcium, Sodium, Chloride, Sulphate 
J12L 0 Ayikho 
J13B III Ukutsala umbane, Sodium, Chloride 
J21A 0 None 
J21B I Ukutsala umbane, Sodium, Chloride 
J21C I Ukutsala umbane 
J21D I Ukutsala umbane, Sodium, Chloride 
J21E I Ukutsala umbane 
J22B I Ukutsala umbane 
J22C I Ukutsala umbane, Sodium 
J22D I Ukutsala umbane, Sodium, Chloride 
J22E I Ukutsala umbane 
J22F I Ukutsala umbane, Calcium, Chloride 
J22H II Ukutsala umbane, Calcium, Sodium, Chloride 
J22J I Ukutsala umbane 
J23A II Ukutsala umbane, Sodium, Chloride, Sulphate 
J23C I Ukutsala umbane, Calcium, Sodium, Chloride 
J23D II Ukutsala umbane, Chloride 
J23F I Ukutsala umbane, Sodium, Chloride 
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Indawo 
yoboniselo 
ngamanzi 
yeminyaka 

emine 

Ihlelo lekwaliti 
yamanzi (WRC, 1998) 

imida ekhathazayo yekwaliti yamanzi 

J24A I Ukutsala umbane 
J24B I Ukutsala umbane 
J24C I Ukutsala umbane, Sodium, Chloride 
J24D II Ukutsala umbane, Chloride 
J24E II Ukutsala umbane, Chloride 
J25A 0 None 
J25C 0 None 
J31D 0 None 
J32A II Ukutsala umbane, Chloride 
J32B II Ukutsala umbane, Chloride 
J32C I Ukutsala umbane, Calcium, Sodium, Chloride 
J32E 0 Ayikho  
J33D 0 Ayikho 
J33E 0 Ayikho 
J33F 0 Ayikho 
J34A 0 Ayikho 
J34B II Chloride 
J34D 0 Ayikho 
J34F I Chloride 
J35A 0 Ayikho 
J35B I Chloride 
J35D II Ukutsala umbane, Chloride 
J40D II Chloride, Sodium 
J40E II Ukutsala umbane, Sodium, Chloride 
K10A III Ukutsala umbane, Sodium, Chloride 
K10B II Ukutsala umbane, Sodium, Chloride 
K10D III Ukutsala umbane, Sodium, Chloride 
K30B 0 Ayikho 
K50B I Chloride 
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7. AMACHWEBA (ICANDELO LEKWALITI YAMANZI) 
 

UTafile 7.1 Umthamo wamanzi 
Indawo 
yoboniselo 
ngamanzi 
yeminyaka 
emine 

Igama lechweba I-PES I-REC nMAR (MCM) EWR (MCM 
nMAR) 

G40B 
 
Rooiels 
 

B B *9.44 n/a 

G40D 
 
Palmiet 
 

C B *177.94 n/a 

G40G 
 
Bot/Kleinmond 
 

C B *77.67 n/a 

G40H 
 
Onrus 
 

E D *4.74 n/a 

G40L 
 
Klein 
 

C B *51.21 n/a 

G40M 
 
Uilkraals 
 

D C *6.82 n/a 

G40F 
 
Heuningnes 
 

C A 29.53 n/a 

H70K Breede  B 
 
B 
 

1785.00 954.00 

H80E Duiwenhoks B 
 
A 
 

89.29 73.01 

H90C Goukou C B 115.95 
 
91.73 
 

J40B 
 
Gouritz 
 

C B 623.52 377.23 

K10A Blinde  C 
 
C 
 

n/a n/a 

K10B Hartenbos  D 
 
C 
 

n/a n/a 

K10F 
 
Klein Brak  
 

C C 50.67 37.66 

K20A Groot Brak  D 
 
C 
 

36.79 11.11 

K30A  Maalgate  B 
 
C 
 

41.51 24.41 

 
 
 
 
K30B 
 
 
 
 

Gwaing  B 
 
C 
 

35.07 21.7 
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Indawo 
yoboniselo 
ngamanzi 
yeminyaka 
emine 

Igama lechweba I-PES I-REC nMAR (MCM) EWR (MCM 
nMAR) 

K30C Kaaimans  B 
 
B 
 

53.6 41.3 

K30D Indawo yentlango: Touws  B 
 
A 
 

29.66 25.15 

K40D Swartvlei B 
 
B 
 

83.4 56.6 

K40E  Goukamma  B 
 
A 
 

57.5 48.8 

K50B Kynsna  B 
 
B 
 

83.2 63.4 

 
K60 E and F  
 

Keurbooms A/B A/B 232 214.10 

K60G Noetsie B 
 
B 
 

 
4.8 n/a 

K60G Piesang D 
 
B/C 
 

 
n/a n/a 

K70A Groot (Wes) B 
 
A 
 

 
n/a n/a 

K70A Matjie B 
 
B 
 

 
5.10 n/a 

K70A Sout A 
 
A 
 

 
11.22 n/a 

K70B Bloukrans  A 
 
A 
 

 
n/a n/a 

 
* I-MAR yanamhla 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



This gazette is also available free online at www.gpwonline.co.za

376  No. 46798 GOVERNMENT GAZETTE, 26 AuGusT 2022

96 
 

IKWALITI YAMANZI ECHWEBA 

UTafile 7.2: ii-EcoSpecs nomda wengxaki enokwehla kwiChweba iBlinde  

Icandelo le-ikholoji 
(lofundo ngendawo 

yokuphilisana 
nonxulumano lwezinto 
eziphila kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezinokwehla 

I-Hydrology 
(Imeko yasemanzini) 

Gcina imeko yokuhamba kwamanzi 
(iindawana zokuphila ezincinane zezona 
ziwadinga kakhulu amanzi ahambayo) 

I-MAR ayiguquki ngaphezu kwe- 10% kuleyo 
yexesha langoku 
Iimpuphuma (ziboniswa yi- 1:10 yexesha 
lomnyaka) sukunciphisa ngaphezulu kwe- 5% 
kuleyo yexesha langoku 
Amanzi ahamba ezantsi akohluki ngaphezu kwe 
- 5% kulawo exesha langoku  

I-Hydrodynamics 
(uguquguquko 
lwasemanzini)  

Gcina isimo somlomo wechweba sisihle 
ukuze lendawo yokuphilisana izilungele 
iintaka, iintlanzi, ii- macrophytes, i-micro-
algae (ubulembu obuncinanana) nekwaliti 
yamanzi  

Isimo somlomo ovulekileyo wechweba 
Sanda/sincipha nge- 10% kweso sexesha 
sangoku  
Isimo somlomo wechweba sibuvaleka, siqhuba 
njalo sigalela amanzi elwandle. 
I-avareji yobunzulu bamanzi ngu <0.5 m (eli nani 
liza kuqinisekiswa luhlolo) 
Iqondo lokuguquka kwamanqana amanzi  ngu > 
30% kunelo lexesha langoku  

Ikwaliti yamanzi 

Ukusasazwa kwamanzi anetyuwa 
makungade kubangele ii-TPCs ezigqithileyo 
ezintlanzini, kwizinto eziphilayo 
ezingenamathambo, kwii- macrophytes 
nee-microalgae 
Ubukho bodaka ne-oksijini enyibilikisiweyo 
mabungade bubangele ii-TPCs ezigqithileyo  
kwii-biota 
Ubukho be-DIN)/be-DIP) mabungade 
bubangele ii-TPCs ezigqithileyo kwii-
macrophytes nee-microalgae 
Izinto ezinetyhefu mazingade zibangele ii-
TPCs ezigqithileyo kwii-biota 

Iqondo lobukho betyuwa emanzini > 20 (uluhlu 
olulindelekileyo ngu-5-15) 
I-oksijini enyibilikisiweyo (DO) ngu< 5 mg/ℓ 
ecwhebeni 
Ubukho bodaka > 10 NTU kumanzi ahamba 
kancinci  
Ubunzulu be-Secchi: ukuya ezantsi 
DIN >100 µg/ℓ (i-avareji) 
DIP > 20 µg/ℓ (i-avareji)  
Iqondo lobukho bamanzi kweli candelo libetha 
ngaphaya kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- SA Water Quality 
Guidelines for coastal marine waters (DWAF, 
1995) 
Iqondo lobukho beentlenge libetha ngaphaya 
kwamaxabiso angqaliweyo ngokubhaliweyo kwi-  
Indian Ocean (WIO) Region guidelines 
(UNEP/Nairobi Convention Secretariat and CSIR, 
2009) 

Uguquguquko 
lweentlenge 

Imeko yeempuphuma mayilandele iipethini 
zosasazo lweentlenge nezeendawo 
zokuphilisana zasemanzini (zangaphakathi 
ngqo emjelweni) khonukuze ingade 
ibangele ii- TPCs ezigqithileyo ze-biota 
Iinguqu kubukhulu beepethini zosasazo 
lweenkozo zeentlenge mayingade ibangele 
ii- TPCs ezigqithileyo kwizinto eziphilayo 
ezingenamathambo zolwandle  
Inguqu kulwakhiwo lweentlenge 
(oluphakathi) neempawu  
Inguqu kwibathymetry e-avareji 

I-avareji yokwakheka kweentlenge (i-% 
yamaqhezu) iphaya kwinguqu elindelekileyo 
echwebeni ukusuka kuleyo yesiqhelo (uza 
kuthatyathwa umlinganiselo wayo) ngo-30% 
(kuphando ngalunye) 
I-avareji yobunzulu phaya ngakwinguqu 
elindelekileyo kwelona-lona jelo ukusuka ku-30% 
waleyo yesiqhelo (iza kuqingqwa) (kwezi meko 
kulindeleke ukuba kubekho uguquguquko 
olubalaseleyo kwi-bathymetry ephakathi 
kweempuphuma namaxesha ovaleleko 
awandisiweyo) 

I-Microalgae (ubulembu 
obuncinanana) 

Gcina ubukhulu bendalo bobulembu be-
phytoplankton/bolwandle bebusezantsi 
/buphakathi  
Thintela ukuvela kwee-phytoplankton 
ezidubulayo  

i-Phytoplankton ngu > 3.5 µg/ℓ (phakathi) 
i-Benthic microalgae ngu >23 mg/m2 (phakathi) 
i-Phytoplankton ngu >20 µg/ℓ /okanye 
ukushinyana kweeseli ngu >10 000 iiseli/ml 
(kanye nje) 

Ii-Macrophytes 

Gcina iindawo zokuphila ze-macrophyte 
zikwimeko entle. 
Thintela iingcongolo ukuze zinganabeli 
emanzini avulekileyo  

Kukho inguqu kangange-20% kummandla we- 
macrophyte. (iingcongolo zigqume ummandla 
kangange- 0.04 ha.) 
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Icandelo le-ikholoji 
(lofundo ngendawo 

yokuphilisana 
nonxulumano lwezinto 
eziphila kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezinokwehla 

Thintela ukwanda kwezondlo nobulembu 
obudubulayo  
Thintela ukunaba kwemithi 
engeyoyomthonyama (njengomnga) 
kummandla wonxweme  

Iingcongolo zithabatha ummandla kangange > 
0.5 ha 
ii-Macro-algal ezidubulayo zigqume kangange > 
50% yommandla ovulekileyo wamanzi  
ubukho bee-macrophytes ezitshabalalisayo 
zasemanzini, umzekelo i-Azolla, i- hyacinth 
yamanzi, njalo-njalo. 
Imithi etshabalalisayo yogqume i- > 50% yomda 
wonxweme  

Izinto eziphilayo 
ezingenamathambo 

Phanda ngobukho beeproni zentlabathi ze-
Callichirus kraussi kunxweme lwentlabathi 
olusechwebeni elisemazantsi  
Phanda ngobukho bee- Pseudodiaptomus 
hessei okanye ii- congeneric zechweba 
kwi- zooplankton yechweba  

Ukuba imigqeku yangoku iphambuka kwimo 
yesiqhelo (njengoko kufunyanisiwe kula 
matyelelo mathathu okuqala) ngaphaya kwe-30% 

Iintlanzi  

Iimigqeku yeentlanzi mayiquke amabakala 
anxulunyaniswa nechweba amahlanu 
nabonisa iimpawu ezifanayo (ngokwahluka 
nangobuninzi) kwezo ziphantsi kohlolo. 
Ngokwamanani, ubugqeku mabuquke oku 
kulandelayo: 
Abahlali basechwebeni (i-50-80% lobuninzi 
babo bedibene) 
i-Ib yemigqeku yasemanzini nasechwebeni 
(i-5-20%) 
i-IIa yaleyo impilo yayo ixhomekeke 
echwebeni (i-10-20%)  
i-IIb yemigqeku enxulunyaniswa nechweba 
(i-5-15%),  
i-IIc yezo zixhamla emanzini (i-20-80%)  
i-III yezibhadubhadu zasemanzini 
(ezingekho ngaphezulu kwe- 5%) 
i-IV yeentlanzi zomthonyama (i-1-5%) 
i-V yeentlobo ze-catadromous (i-1-5%) 
 
iintlobo zamabakala mazibe nemigqeku  
ezinzileyo eziintlobo ezingekho ngaphantsi 
kwesibini  (umzekelo i-G.aestuaria & ne-
Hyporamphus capensis). 
 
Amabakala aloo migqeku ampilo yayo 
ixhomekeke echwebeni makabenabameli 
abaziintlobo ezisetyenziswa kakhulu 
ezingekho ngaphantsi kwesibini  (umzekelo 
ii- L. lithognathus, nee-Lichia amia).  
 
Iintlobo ze-REI (zasekudibaneni komlambo 
nechweba (i-River Estuary Interface) 
ezonganyelwe zizo zombini ii- Myxus 
capensis nee-G. aestuaria. 

i-Ia  yemigqeku yasechwebeni ngu<50%  
i-Ib yemigqeku yasemanzini nasechwebeni ngu- 
<10%  
i-IIa yemigqeku empilo yawo ixhomekeke 
echwebeni ngu <10%  
i-IIb yemigqeku ebandakanyeka echwebeni ngu 
<5%  
i-IIc yaloo migqeku ixhamla emanzini ngu < 20%  
i-III yezibhadu-bhadu zasemanzini ngu > 5% 
i-IV yeentlanzi zomthonyama ngu <1% 
i-V yezo ntlobo zifudukayo ukusuka emanzini 
ziye elwandle ukuya kuzala ngu <1%  

Iintaka  Gcina imigqeku yamaqela okuqala eentaka 
ezikhoyo echwebeni.  

Amanani eentaka kulo naliphi na iqela 
(ngaphandle kwezo ntlobo zanda ngokwengingqi, 
njengedada laseYiphutha) ehla aye kutsho 
ngaphantsi kwemeko ephakathi yesiqhelo  (oku 
kuqinisekiswa ziinkcukacha zexesha elidlulileyo 
okanye uphando lwakuqala/lwangaphambili)  
Amanani eentlobo ezithile / eentaka ezibalwa 
izihlandlo ezithathu ezilandelelanayo zehlobo 
okanye zobusika  
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UTafile 7.3: ii-EcoSpecs nemida yeengxaki ezisenokwehla kwichweba iHartenbos  

Icandelo le-ikholoji 
(lofundo ngendawo 

yokuphilisana 
nonxulumano lwezinto 
eziphila kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezisenokwehla 

I-Hydrology 
(Imeko yasemanzini) 

Gcina ubuncikane isimo sexesha 
langoku sokuhamba kwamanzi (iza 
kuqinisekiswa) 

I-MAR ayiguquki ngaphezu kwe- 10% kuleyo 
yexesha langoku 
Iimpuphuma (ziboniswa yi- 1:10 yexesha 
lomnyaka) sukunciphisa ngaphezulu kwe- 5% 
kuleyo yexesha langoku 
Amanzi ahamba ezantsi akohluki ngaphezu kwe - 
50% kulawo exesha langoku  
 

I-Hydrodynamics 
(uguquguquko 
lwasemanzini)  

Gcina isimo somlomo wechweba sisihle 
ukuze lendawo yokuphilisana izilungele 
iintaka, iintlanzi, ii- macrophytes, i-micro-
algae (ubulembu obuncinanana) nekwaliti 
yamanzi  

Isimo somlomo ovalekileyo wechweba asinciphi 
nge- 10% kweso sexesha sangoku  
I-avareji yobunzulu bamanzi ngu < 10% kunaleyo 
yexesha langoku 
Iqondo lokudlanyaza kwamaza (xa umlomo 
wechweba uvulekile) ngu > 20%  
 

Ikwaliti yamanzi 

Ukusasazwa kwamanzi anetyuwa 
makungade kubangele ii-TPCs 
ezigqithileyo ezintlanzini, kwizinto 
eziphilayo ezingenamathambo, kwii- 
macrophytes nee-microalgae 
Ubukho bodaka ne-oksijini enyibilikisiweyo 
mabungade bubangele ii-TPCs 
ezigqithileyo  kwii-biota 
Ubukho be-DIN)/be-DIP) mabungade 
bubangele ii-TPCs ezigqithileyo kwii-
macrophytes nee-microalgae 
Izinto ezinetyhefu mazingade zibangele ii-
TPCs ezigqithileyo kwii-biota 
 
  

I-avareji yobukho betyuwa emanzini 
ngasechwebeni  incipha ngo> 5 ngaphantsi kwe-
avareji yesiqhelo (iza kuqingqwa) 
I-oksijini enyibilikisiweyo (DO) ngu< 5 mg/ℓ 
ecwhebeni 
Ubukho bodaka ngu > 20 NTU kumanzi ahamba 
kancinci  
i-Secchi kwiindawo ezibuhlaziyeka ngu: 0.5 m 
DIN >200 µg/ℓ i-avareji (iza kuqinisekiswa) 
DIP > 50 µg/ℓ i-avareji (iza kuqinisekiswa) 
Iqondo lobukho bamanzi kweli candelo libetha 
ngaphaya kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- SA Water Quality Guidelines 
for coastal marine waters (DWAF, 1995) 
Iqondo lobukho beentlenge libetha ngaphaya 
kwamaxabiso angqaliweyo ngokubhaliweyo kwi-  
Indian Ocean (WIO) Region guidelines 
(UNEP/Nairobi Convention Secretariat and CSIR, 
2009) 
 

Uguquguquko 
lweentlenge 

Imeko yeempuphuma mayilandele iipethini 
zosasazo lweentlenge nezeendawo 
zokuphilisana zasemanzini (zangaphakathi 
ngqo emjelweni) khonukuze ingade 
ibangele ii- TPCs ezigqithileyo ze-biota 
Iinguqu kubukhulu beepethini zosasazo 
lweenkozo zeentlenge mayingade ibangele 
ii- TPCs ezigqithileyo kwizinto eziphilayo 
ezingenamathambo zolwandle  
Inguqu kulwakhiwo lweentlenge 
(oluphakathi) neempawu  
Inguqu kwibathymetry e-avareji 

I-avareji yokwakheka kweentlenge (i-% 
yamaqhezu) iphaya kwinguqu elindelekileyo 
echwebeni ukusuka kuleyo yesiqhelo (uza 
kuthatyathwa umlinganiselo wayo) ngo-30% 
(kuphando ngalunye) 
I-avareji yobunzulu phaya ngakwinguqu 
elindelekileyo kwelona-lona jelo ukusuka ku-30% 
waleyo yesiqhelo (iza kuqingqwa) (kwezi meko 
kulindeleke ukuba kubekho uguquguquko 
olubalaseleyo kwi-bathymetry ephakathi 
kweempuphuma namaxesha ovaleleko 
awandisiweyo)  
 

I-Microalgae (ubulembu 
obuncinanana) 

Gcina ubukhulu bendalo bobulembu be-
phytoplankton/bolwandle /buphakathi  
Thintela ukuvela kwee-phytoplankton 
ezidubulayo  

i-Phytoplankton ngu > 8 µg/ℓ (phakathi) 
i-Benthic microalgae >42 mg/m2 (phakathi) 
i-Phytoplankton ngu >20 µg/ℓ /okanye 
ukushinyana kweeseli  ngun>10 000 iiseli/ml 
(kanye nje) 
i-Dinoflagellates, i-chlorophytes ne/okanye i-
cyanobacteria ngu >10% yobuninzi 
obubalulekayo  
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Icandelo le-ikholoji 
(lofundo ngendawo 

yokuphilisana 
nonxulumano lwezinto 
eziphila kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezisenokwehla 

Ii-Macrophytes 

Gcina iindawo zokuphila ze-macrophyte 
zikwimeko entle. 
Thintela iingcongolo ukuze zinganabeli 
emanzini avulekileyo  
Thintela ukwanda kwezondlo nobulembu 
obudubulayo  
Thintela ukunaba kwemithi 
engeyoyomthonyama (njengomnga) 
kummandla wonxweme 
Gcina imfezeko yomgxobhozo weetyuwa  

Kukho inguqu kangange-20% kummandla we- 
macrophyte. (iingcongolo zigqume ummandla 
kangange- 9 ha, umgxobhozo weetyuwa 
kangange-47 ha) 
ii-Macroalgal ezidubulayo zithabatha i- > 50% 
yommandla wamanzi avulelekileyo   
ii-Macro-algal ezidubulayo zigqume kangange > 
50% yommandla ovulekileyo wamanzi  
Ubukho bee-macrophytes ezitshabalalisayo 
zasemanzini (umzekelo, i- Azolla, i-water 
hyacinth) 
Bugquma i-  > 10% yethafa leempuphuma 
Iqondo lokwanda kwemimandla engenayo 
imigxobhozo yeetyuwa ngenxa yokuncipha 
kobumanzi nokunyuka kwamaqondo obukho 
beetyuwa emanzini yi- >30% yomgxobhozo 
weetyuwa 

Izinto eziphilayo 
ezingenamathambo  
 
 
 
 

Phanda ngobukho beeproni zentlabathi ze-
Callichirus kraussi kunxweme lwentlabathi 
olusechwebeni elisemazantsi  
Phanda ngobukho bee- Pseudodiaptomus 
hessei okanye ii- congeneric zechweba 
kwi- zooplankton yechweba 

Ukuba ngaba iintlobo zexesha langoku 
ziphambuka kwi-avareji yesiqhelo (njengoko 
utyelelo lwezihlandlo ezithathu lubonisile) 
malunga nangaphaya kwe-30%  
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Icandelo le-ikholoji 
(lofundo ngendawo 

yokuphilisana 
nonxulumano lwezinto 
eziphila kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezisenokwehla 

iintlanzi 

Iimigqeku yeentlanzi mayiquke amabakala 
anxulunyaniswa nechweba amahlanu 
nabonisa iimpawu ezifanayo (ngokwahluka 
nangobuninzi) kwezo ziphantsi kohlolo. 
Ngokwamanani, ubugqeku mabuquke oku 
kulandelayo: 
Abahlali basechwebeni (i-20-60% lobuninzi 
babo bedibene) 
i-Ib yemigqeku yasemanzini nasechwebeni 
(i-10-30%) 
i-IIa yaleyo impilo yayo ixhomekeke 
echwebeni (i-20-40%)  
i-IIb yemigqeku enxulunyaniswa nechweba 
(i-5- 20%),  
i-IIc yezo zixhamla emanzini (i-20-80%)  
i-III yezibhadubhadu zasemanzini 
(ezingekho ngaphezulu kwe- 5%) 
i-IV yeentlanzi zomthonyama (i-1-5%) 
i-V yeentlobo ze-catadromous (i-1-5%) 
 
Iintlobo zamabakala mazibe nemigqeku  
ezinzileyo eziintlobo ezingekho ngaphantsi 
kwesibini  (umzekelo i- G.aestuaria, i-
Hyporamphus capensis, Omobranchus 
woodii). 
 
Amabakala aloo migqeku ampilo yayo 
ixhomekeke echwebeni makabenabameli 
abaziintlobo ezisetyenziswa kakhulu 
ezingekho ngaphantsi kwesibini  
(umzekelo, i- A. japonicus, i-L. 
lithognathus, i-P. commersonnii, i-Lichia 
amia).  
 
Iintlobo ze-REI (zasekudibaneni komlambo 
nechweba (i-River Estuary Interface) 
ezonganyelwe zizo zombini ii- Myxus 
capensis nee-G. aestuaria. 

i-Ia  yemigqeku yasechwebeni ngu <20%  
i-Ib yemigqeku yasemanzini nasechwebeni ngu- 
<10%  
i-IIa yemigqeku empilo yawo ixhomekeke 
echwebeni ngu <20%  
i-IIb yemigqeku ebandakanyeka echwebeni ngu 
<5%  
i-IIc yaloo migqeku ixhamla emanzini ngu < 20%  
i-IV yeentlanzi zomthonyama ngu <1% 
i-V yezo ntlobo zifudukayo ukusuka emanzini 
ziye elwandle ukuya kuzala ngu <1%  
 
i-Ia imelwe ngu- G. aestuaria kuphela 
i-IIa yeentlanzi ezixhatshazwayo ikumanani 
asezantsi kakhulu okanye ayikho  
 
iintlobo ze-REI zimelwe ngu- G. aestuaria 
kuphela. Ii-aestuaria, nee-Myxus capensis azikho 

Iintaka  Gcina imigqeku yamaqela okuqala eentaka 
ezikhoyo echwebeni. 

Amanani eentaka kulo naliphi na iqela 
(ngaphandle kwezo ntlobo zanda ngokwengingqi, 
njengedada laseYiphutha) ehla aye kutsho 
ngaphantsi kwemeko ephakathi yesiqhelo  (oku 
kuqinisekiswa ziinkcukacha zexesha elidlulileyo 
okanye uphando lwakuqala/lwangaphambili)  
Amanani eentlobo ezithile / eentaka ezibalwa 
izihlandlo ezithathu ezilandelelanayo zehlobo 
okanye zobusika  
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UTafile 7.4: ii-Eco-Specs nemida yeengxaki ezisenokwehla kwichweba iPiesang  
Icandelo le-

ikholoji (lofundo 
ngendawo 

yokuphilisana 
nonxulumano 

lwezinto eziphila 
kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezisenokwehla 

I-Hydrology 
(Imeko 
yasemanzini) 

Gcina ubuncikane isimo sexesha langoku 
sokuhamba kwamanzi (iza kuqinisekiswa) 

I-MAR ayiguquki ngaphezu kwe- 10% kuleyo yexesha 
langoku 
Iimpuphuma (ziboniswa yi- 1:10 yexesha lomnyaka) 
azinciphi ngaphezulu kwe- 5% kwezo zexesha langoku 
Amanzi ahamba ezantsi akohluki ngaphezu kwe - 50% 
kulawo exesha langoku  
 

I-Hydrodynamics 
(uguquguquko 
lwasemanzini)  

Gcina isimo somlomo wechweba sisihle 
ukuze lendawo yokuphilisana izilungele 
iintaka, iintlanzi, ii- macrophytes, i-micro-
algae (ubulembu obuncinanana) nekwaliti 
yamanzi 

Isimo somlomo ovalekileyo wechweba asinciphi nge- 
10% kweso sexesha sangoku  
I-avareji yobunzulu bamanzi ngu < 10% kunaleyo 
yexesha langoku 
Iqondo lokudlanyaza kwamaza (xa umlomo wechweba 
uvulekile) ngu > 20%  
 

Ikwaliti yamanzi  

Ukusasazwa kwamanzi anetyuwa 
makungade kubangele ii-TPCs 
ezigqithileyo ezintlanzini, kwizinto 
eziphilayo ezingenamathambo, kwii- 
macrophytes nee-microalgae 
Ubukho bodaka ne-oksijini enyibilikisiweyo 
mabungade bubangele ii-TPCs 
ezigqithileyo  kwii-biota 
Ubukho be-DIN)/be-DIP) mabungade 
bubangele ii-TPCs ezigqithileyo kwii-
macrophytes nee-microalgae 
Izinto ezinetyhefu mazingade zibangele ii-
TPCs ezigqithileyo kwii-biota 
 
  

Iqondo lobukho betyuwa emanzini ngu > 20 (uluhlu 
olulindelekileyo ngu10-20) 
Iqondo lobukho betyuwa emanzini ngu < 5 (uluhlu 
olulindelekileyo ngu10-20)  
 I-oksijini enyibilikisiweyo (DO) ngu< 5 mg/ℓ ecwhebeni 
Ubukho bodaka ngu > 10 NTU kumanzi ahamba 
kancinci  
i-Secchi: iya ezantsi 
DIN >100 µg/ℓ kanye nje 
DIP > 20 µg/ℓ kanye nje  
Iqondo lobukho bamanzi kweli candelo libetha 
ngaphaya kwamaxabiso angqaliweyo ngokubhaliweyo 
kwi- SA Water Quality Guidelines for coastal marine 
waters (DWAF, 1995) 
Iqondo lobukho beentlenge libetha ngaphaya 
kwamaxabiso angqaliweyo ngokubhaliweyo kwi-  Indian 
Ocean (WIO) Region guidelines (UNEP/Nairobi 
Convention Secretariat and CSIR, 2009) 
 

Uguquguquko 
kweentlenge 

Imeko yeempuphuma mayilandele iipethini 
zosasazo lweentlenge nezeendawo 
zokuphilisana zasemanzini (zangaphakathi 
ngqo emjelweni) khonukuze ingade 
ibangele ii- TPCs ezigqithileyo ze-biota 
Iinguqu kubukhulu beepethini zosasazo 
lweenkozo zeentlenge mayingade ibangele 
ii- TPCs ezigqithileyo kwizinto eziphilayo 
ezingenamathambo zolwandle  
Inguqu kulwakhiwo lweentlenge 
(oluphakathi) neempawu  
Inguqu kwibathymetry e-avareji 

I-avareji yokwakheka kweentlenge (i-% yamaqhezu) 
iphaya kwinguqu elindelekileyo echwebeni ukusuka 
kuleyo yesiqhelo (uza kuthatyathwa umlinganiselo 
wayo) ngo-30% (kuphando ngalunye) 
I-avareji yobunzulu phaya ngakwinguqu elindelekileyo 
kwelona-lona jelo ukusuka ku-30% waleyo yesiqhelo 
(iza kuqingqwa) (kwezi meko kulindeleke ukuba 
kubekho uguquguquko olubalaseleyo kwi-bathymetry 
ephakathi kweempuphuma namaxesha ovaleleko 
awandisiweyo)  
 

I-Microalgae 
(ubulembu 
obuncinanana) 

Gcina ubukhulu bendalo bobulembu be-
phytoplankton/bolwandle buphakathi  
Thintela ukuvela kwee-phytoplankton 
ezidubulayo 

i-Phytoplankton ngu > 3.5 µg/ℓ (phakathi) 
i-Benthic microalgae >11 mg/m2 (phakathi) 
i-Phytoplankton ngu >20 µg/ℓ /okanye ukushinyana 
kweeseli  ngun>10 000 iiseli/ml (kanye nje) 
 

Ii-Macrophytes 

Gcina iindawo zokuphila ze-macrophyte 
zikwimeko entle. 
Thintela ukwanda kwezondlo eziya kudala 
ubulembu obudubulayo 
Beka iliso kwizityalo ezitshabalalisayo 
kumda wonxweme   
 

Inguqu engaphezu kwe-20 % kummandla owogqunywe 
zii-macrophytes (iingcongolo neentlenga zigquma 
ummandla oyi-3.14 ha, ii-macrophytes 
ezigubungelweyo nemigxobhozo yeetyuwa ekhoyo 
Izityalo ezitshabalalisayo zogqume malunga ne- >5% 
yeendawo zokuphila zizonke  
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Icandelo le-
ikholoji (lofundo 

ngendawo 
yokuphilisana 
nonxulumano 

lwezinto eziphila 
kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezisenokwehla 

Izinto eziphilayo 
ezingenamathamb
o  

Phanda ngobukho beeproni zentlabathi ze-
Callichirus kraussi kunxweme lwentlabathi 
olusechwebeni elisemazantsi  
Phanda ngobukho bee- Pseudodiaptomus 
hessei okanye ii- congeneric zechweba kwi- 
zooplankton yechweba 

Imigqeku iphambuka kwi-avareji yesiqhelo (njengo 
uphando lwezihlandlo ezintathu lubonisa) malunga 
nangaphaya kwe- 30% 

Iintlanzi  

Iimigqeku yeentlanzi mayiquke amabakala 
anxulunyaniswa nechweba amahlanu 
nabonisa iimpawu ezifanayo (ngokwahluka 
nangobuninzi) kwezo ziphantsi kohlolo. 
Ngokwamanani, ubugqeku mabuquke oku 
kulandelayo: 
Imigqeky yasechwebeni (i-50-80% 
lobuninzi babo bedibene) 
i-Ib yemigqeku yasemanzini nasechwebeni 
(i-5-20%) 
i-IIa yaleyo impilo yayo ixhomekeke 
echwebeni (i-10-20%)  
i-IIb yemigqeku enxulunyaniswa nechweba 
(i-5- 15%),  
i-IIc yezo zixhamla emanzini (i-20-80%)  
i-III yezibhadubhadu zasemanzini 
(ezingekho ngaphezulu kwe- 5%) 
i-IV yeentlanzi zomthonyama (i-1-5%) 
i-V yeentlobo ze-catadromous (ezo 
zifudukela elwandle ukuya kuzala (i-1-5%) 
 
Iintlobo zamabakala mazibe nemigqeku  
ezinzileyo eziintlobo ezingekho ngaphantsi 
kwesibini  (umzekelo i- G.aestuaria, i-
Hyporamphus capensis). 
 
Amabakala aloo migqeku ampilo yayo 
ixhomekeke echwebeni makabenabameli 
abaziintlobo ezisetyenziswa kakhulu 
ezingekho ngaphantsi kwesibini  
(umzekelo, i-L. lithognathus, , i-Lichia 
amia).  
 
Iintlobo ze-REI (zasekudibaneni komlambo 
nechweba (i-River Estuary Interface) 
ezonganyelwe zizo zombini ii- Myxus 
capensis nee-G. aestuaria. 

i-Ia  yemigqeku yasechwebeni ngu <50%  
i-Ib yemigqeku yasemanzini nasechwebeni ngu- <10%  
i-IIa yemigqeku empilo yawo ixhomekeke echwebeni 
ngu <10%  
i-IIb yemigqeku ebandakanyeka echwebeni ngu <5%  
i-IIc yaloo migqeku ixhamla emanzini ngu < 20%  
i-III yezibhadu-bhadu zasemanzini ngu <5% 
i-IV yeentlanzi zomthonyama ngu <1% 
i-V yezo ntlobo zifudukayo ukusuka emanzini ziye 
elwandle ukuya kuzala ngu <1%  
  

iintaka Gcina imigqeku yeqela lokuqala leentaka 
ezilapho echwebeni.   

Amanani eentaka kulo naliphi na iqela (ngaphandle 
kwezo ntlobo zanda ngokwengingqi, njengedada 
laseYiphutha) ehla aye kutsho ngaphantsi kwemeko 
ephakathi yesiqhelo  (oku kuqinisekiswa ziinkcukacha 
zexesha elidlulileyo okanye uphando 
lwakuqala/lwangaphambili)  
Amanani eentlobo ezithile / eentaka ezibalwa izihlandlo 
ezithathu ezilandelelanayo zehlobo okanye zobusika 
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UTafile 7.5: ii-EcoSpecs kwichweba iGroot (Wes)  

Icandelo le-ikholoji 
(lofundo ngendawo 

yokuphilisana 
nonxulumano lwezinto 
eziphila kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezisenokwehla 

I-Hydrology 
(Imeko yasemanzini) 

Gcina ubuncikane isimo sexesha langoku 
sokuhamba kwamanzi (iza kuqinisekiswa) 

I-MAR ayiguquki ngaphezu kwe- 10% kuleyo 
yexesha langoku 
Iimpuphuma (ziboniswa yi- 1:10 yexesha 
lomnyaka) azinciphi ngaphezulu kwe- 5% kwezo 
zexesha langoku 
Amanzi ahamba ezantsi akohluki ngaphezu kwe 
- 50% kulawo exesha langoku  
 

I-Hydrodynamics 
(uguquguquko 
lwasemanzini)  

Gcina isimo somlomo wechweba sisihle 
ukuze lendawo yokuphilisana izilungele 
iintaka, iintlanzi, ii- macrophytes, i-micro-
algae (ubulembu obuncinanana) nekwaliti 
yamanzi 

Isimo somlomo ovalekileyo wechweba asinciphi 
nge- 10% kweso sexesha sangoku  
I-avareji yobunzulu bamanzi ngu < 10% kunaleyo 
yexesha langoku 
Iqondo lokudlanyaza kwamaza (xa umlomo 
wechweba uvulekile) ngu > 20%  
 

Ikwaliti yamanzi  

Ukusasazwa kwamanzi anetyuwa 
makungade kubangele ii-TPCs ezigqithileyo 
ezintlanzini, kwizinto eziphilayo 
ezingenamathambo, kwii- macrophytes 
nee-microalgae 
Ubukho bodaka ne-oksijini enyibilikisiweyo 
mabungade bubangele ii-TPCs ezigqithileyo  
kwii-biota 
Ubukho be-DIN)/be-DIP) mabungade 
bubangele ii-TPCs ezigqithileyo kwii-
macrophytes nee-microalgae 
Izinto ezinetyhefu mazingade zibangele ii-
TPCs ezigqithileyo kwii-biota 
 

Iqondo lobukho betyuwa ngasechwebeni lincipha 
ngo-5 ngaphantsi kwe-avareje yesiqhelo 9iza 
kuqingqwa) 
 Iqondo lobukho betyuwa emanzini ngu < 10 
kumphezulu wechweba (uluhlu olulindelekileyo 
ngu5-10 ikakhulu kuyo yonke le ndawo)  
 I-oksijini enyibilikisiweyo (DO) ngu< 5 mg/ℓ 
ecwhebeni 
Ubukho bodaka ngu > 10 NTU kumanzi ahamba 
kancinci  
i-Secchi: iya ezantsi 
DIN >100 µg/ℓ kanye nje 
DIP > 20 µg/ℓ kanye nje  
Iqondo lobukho bamanzi kweli candelo libetha 
ngaphaya kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- SA Water Quality 
Guidelines for coastal marine waters (DWAF, 
1995) 
Iqondo lobukho beentlenge libetha ngaphaya 
kwamaxabiso angqaliweyo ngokubhaliweyo kwi-  
Indian Ocean (WIO) Region guidelines 
(UNEP/Nairobi Convention Secretariat and CSIR, 
2009) 
 

Uguquguquko 
kweentlenge 

Imeko yeempuphuma mayilandele iipethini 
zosasazo lweentlenge nezeendawo 
zokuphilisana zasemanzini (zangaphakathi 
ngqo emjelweni) khonukuze ingade 
ibangele ii- TPCs ezigqithileyo ze-biota 
Iinguqu kubukhulu beepethini zosasazo 
lweenkozo zeentlenge mayingade ibangele 
ii- TPCs ezigqithileyo kwizinto eziphilayo 
ezingenamathambo zolwandle  
Inguqu kulwakhiwo lweentlenge 
(oluphakathi) neempawu  
Inguqu kwibathymetry e-avareji 
 

I-avareji yokwakheka kweentlenge (i-% 
yamaqhezu) iphaya kwinguqu elindelekileyo 
echwebeni ukusuka kuleyo yesiqhelo (uza 
kuthatyathwa umlinganiselo wayo) ngo-30% 
(kuphando ngalunye) 
I-avareji yobunzulu phaya ngakwinguqu 
elindelekileyo kwelona-lona jelo ukusuka ku-30% 
waleyo yesiqhelo (iza kuqingqwa) (kwezi meko 
kulindeleke ukuba kubekho uguquguquko 
olubalaseleyo kwi-bathymetry ephakathi 
kweempuphuma namaxesha ovaleleko 
awandisiweyo)  
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Icandelo le-ikholoji 
(lofundo ngendawo 

yokuphilisana 
nonxulumano lwezinto 
eziphila kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezisenokwehla 

I-Microalgae (ubulembu 
obuncinanana) 

Gcina ubukhulu bendalo bobulembu be-
phytoplankton/bolwandle buphakathi  
Thintela ukuvela kwee-phytoplankton 
ezidubulayo 

i-Phytoplankton ngu > 3.5 µg/ℓ (phakathi) 
i-Benthic microalgae >11 mg/m2 (phakathi) 
i-Phytoplankton ngu >20 µg/ℓ /okanye 
ukushinyana kweeseli  ngun>10 000 iiseli/ml 
(kanye nje) 
 

Ii-Macrophytes 

Gcina iindawo zokuphila ze-macrophyte 
zikwimeko entle. 
Thintela ukwanda kwezondlo eziya kudala 
ubulembu obudubulayo 
Beka iliso kwizityalo ezitshabalalisayo 
kumda wonxweme   
 

Inguqu engaphezu kwe-20 % kummandla 
owogqunywe zii-macrophytes (iingcongolo 
neentlenga zigquma ummandla oyi-2.54 ha, 
nemigxobhozo yeetyuwa eyi-0.76 ha 
Iimacro-algal ezidubulayo zigquma kangange- > 
50% yommandla wamanzi avulekileyo kwezo 
meko zomlomo wechweba ovalekileyo 

Izityalo ezitshabalalisayo zogqume malunga ne- 
>5% yeendawo zokuphila zizonke  
 

Izinto eziphilayo 
ezingenamathambo 

Phanda ngobukho beeproni zentlabathi ze-
Callichirus kraussi kunxweme lwentlabathi 
olusechwebeni elisemazantsi  
Phanda ngobukho bee- copepod 
Pseudodiaptomus hessei okanye ii- 
congeneric zechweba kwi- zooplankton 
yechweba  
 

Imigqeku iphambuka kwi-avareji yesiqhelo 
(njengo uphando lwezihlandlo ezintathu lubonisa) 
malunga nangaphaya kwe- 30% 
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Icandelo le-ikholoji 
(lofundo ngendawo 

yokuphilisana 
nonxulumano lwezinto 
eziphila kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezisenokwehla 

Iintlanzi  

Iimigqeku yeentlanzi mayiquke amabakala 
anxulunyaniswa nechweba amahlanu 
nabonisa iimpawu ezifanayo (ngokwahluka 
nangobuninzi) kwezo ziphantsi kohlolo. 
Ngokwamanani, ubugqeku mabuquke oku 
kulandelayo: 
Imigqeky yasechwebeni (i-50-80% 
lobuninzi babo bedibene) 
i-Ib yemigqeku yasemanzini nasechwebeni 
(i-5-20%) 
i-IIa yaleyo impilo yayo ixhomekeke 
echwebeni (i-10-20%)  
i-IIb yemigqeku enxulunyaniswa nechweba 
(i-5- 15%),  
i-IIc yezo zixhamla emanzini (i-20-80%)  
i-III yezibhadubhadu zasemanzini 
(ezingekho ngaphezulu kwe- 5%) 
i-IV yeentlanzi zomthonyama (i-1-5%) 
i-V yeentlobo ze-catadromous (ezo 
zifudukela elwandle ukuya kuzala (i-1-5%) 

 
Iintlobo zamabakala mazibe nemigqeku  
ezinzileyo eziintlobo ezingekho ngaphantsi 
kwesibini  (umzekelo i- G.aestuaria, i-
Hyporamphus capensis). 
 
Amabakala aloo migqeku ampilo yayo 
ixhomekeke echwebeni makabenabameli 
abaziintlobo ezisetyenziswa kakhulu 
ezingekho ngaphantsi kwesibini  
(umzekelo, i-L. lithognathus, , i-Lichia 
amia).  
 
Iintlobo ze-REI (zasekudibaneni komlambo 
nechweba (i-River Estuary Interface) 
ezonganyelwe zizo zombini ii- Myxus 
capensis nee-G. aestuaria. 

i-Ia  yemigqeku yasechwebeni ngu <50%  
i-Ib yemigqeku yasemanzini nasechwebeni ngu- 
<10%  
i-IIa yemigqeku empilo yawo ixhomekeke 
echwebeni ngu <10%  
i-IIb yemigqeku ebandakanyeka echwebeni ngu 
<5%  
i-IIc yaloo migqeku ixhamla emanzini ngu < 20%  
i-III yezibhadu-bhadu zasemanzini ngu <5% 
i-IV yeentlanzi zomthonyama ngu <1% 
i-V yezo ntlobo zifudukayo ukusuka emanzini 
ziye elwandle ukuya kuzala ngu <1%  
  
 

Iintaka  Gcina imigqeku yeqela lokuqala leentaka 
ezilapho echwebeni 

Amanani eentaka kulo naliphi na iqela 
(ngaphandle kwezo ntlobo zanda ngokwengingqi, 
njengedada laseYiphutha) ehla aye kutsho 
ngaphantsi kwemeko ephakathi yesiqhelo  (oku 
kuqinisekiswa ziinkcukacha zexesha elidlulileyo 
okanye uphando lwakuqala/lwangaphambili)  
Amanani eentlobo ezithile / eentaka ezibalwa 
izihlandlo ezithathu ezilandelelanayo zehlobo 
okanye zobusika 
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UTafile 7.6: ii-EcoSpecs nemida yeengxaki ezisenokwehla kwichweba iBloukrans  

Icandelo le-ikholoji 
(lofundo ngendawo 

yokuphilisana 
nonxulumano lwezinto 
eziphila kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezisenokwehla 

I-Hydrology 
(Imeko yasemanzini) 

Gcina ubuncikane isimo sexesha langoku 
sokuhamba kwamanzi  

yahluka malunga nangaphaya kwe- 10% ye-
MAR 

I-Hydrodynamics 
(uguquguquko 
lwasemanzini)  

Gcina isimo somlomo wechweba sisihle 
ukuze lendawo yokuphilisana izilungele 
iintaka, iintlanzi, ii- macrophytes, i-micro-
algae (ubulembu obuncinanana) nekwaliti 
yamanzi 

Umlomo wechweba uyavala 

Ikwaliti yamanzi  

Ukusasazwa kwamanzi anetyuwa 
makungade kubangele ii-TPCs ezigqithileyo 
ezintlanzini, kwizinto eziphilayo 
ezingenamathambo, kwii- macrophytes 
nee-microalgae 
Ubukho bodaka ne-oksijini enyibilikisiweyo 
mabungade bubangele ii-TPCs ezigqithileyo  
kwii-biota 
Ubukho be-DIN)/be-DIP) mabungade 
bubangele ii-TPCs ezigqithileyo kwii-
macrophytes nee-microalgae 
Izinto ezinetyhefu mazingade zibangele ii-
TPCs ezigqithileyo kwii-biota 
 

Iqondo lobukho betyuwa emanzini ngu < 10 
kumphezulu wechweba (uluhlu olulindelekileyo 
ngu >30 ikakhulu kuyo yonke le ndawo)  
 I-oksijini enyibilikisiweyo (DO) ngu< 5 mg/ℓ 
ecwhebeni 
Ubukho bodaka ngu > 10 NTU kumanzi ahamba 
kancinci  
i-Secchi: iya ezantsi 
DIN >100 µg/ℓ kanye nje 
DIP > 20 µg/ℓ kanye nje  
Iqondo lobukho bamanzi kweli candelo libetha 
ngaphaya kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- SA Water Quality 
Guidelines for coastal marine waters (DWAF, 
1995) 
Iqondo lobukho beentlenge libetha ngaphaya 
kwamaxabiso angqaliweyo ngokubhaliweyo kwi-  
Indian Ocean (WIO) Region guidelines 
(UNEP/Nairobi Convention Secretariat and CSIR, 
2009) 
 

Uguquguquko 
lweentlenge 

Imeko yeempuphuma mayilandele iipethini 
zosasazo lweentlenge nezeendawo 
zokuphilisana zasemanzini (zangaphakathi 
ngqo emjelweni) khonukuze ingade 
ibangele ii- TPCs ezigqithileyo ze-biota 
Iinguqu kubukhulu beepethini zosasazo 
lweenkozo zeentlenge mayingade ibangele 
ii- TPCs ezigqithileyo kwizinto eziphilayo 
ezingenamathambo zolwandle  
Inguqu kulwakhiwo lweentlenge 
(oluphakathi) neempawu  
Inguqu kwibathymetry e-avareji 
 

I-avareji yokwakheka kweentlenge (i-% 
yamaqhezu) iphaya kwinguqu elindelekileyo 
echwebeni ukusuka kuleyo yesiqhelo (uza 
kuthatyathwa umlinganiselo wayo) ngo-30% 
(kuphando ngalunye) 
I-avareji yobunzulu phaya ngakwinguqu 
elindelekileyo kwelona-lona jelo ukusuka ku-30% 
waleyo yesiqhelo (iza kuqingqwa) (kwezi meko 
kulindeleke ukuba kubekho uguquguquko 
olubalaseleyo kwi-bathymetry ephakathi 
kweempuphuma namaxesha ovaleleko 
awandisiweyo)  
 

I-Microalgae (ubulembu 
obuncinanana) 

Gcina ubukhulu bendalo bobulembu be-
phytoplankton/bolwandle buphakathi  
Thintela ukuvela kwee-phytoplankton 
ezidubulayo 

i-Phytoplankton ngu > 1.0 µg/ℓ (phakathi) 
i-Benthic microalgae >11 mg/m2 (phakathi) 
i-Phytoplankton ngu >20 µg/ℓ /okanye 
ukushinyana kweeseli  ngun>10 000 iiseli/ml 
(kanye nje) 
 

Ii-Macrophytes 

Iindawo zokuphila ezisechwebeni 
zinamanxweme entlabathi/odaka kuphela 
(kangange-0.63 ha) nemijelo (kangange-
2.88 ha), azikho ii-macrophytes 

N/A 
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Icandelo le-ikholoji 
(lofundo ngendawo 

yokuphilisana 
nonxulumano lwezinto 
eziphila kuloo ndawo) 

ii-EcoSpecs Imida yeengxaki ezisenokwehla 

Izinto eziphilayo 
ezingenamathambo  

Phanda ngobukho beeproni zentlabathi ze-
Callichirus kraussi kunxweme lwentlabathi 
olusechwebeni elisemazantsi  
Phanda ngobukho bee- copepod 
Pseudodiaptomus hessei okanye ii- 
congeneric zechweba kwi- zooplankton 
yechweba  
 

Ukuba imigqeku iphambuka kwi-avareji 
yesiqhelo (njengoko uphando lwezihlandlo 
ezintathu lubonisa) malunga nangaphaya kwe- 
30% 

Iintlanzi  

Iimigqeku yeentlanzi mayiquke amabakala 
anxulunyaniswa nechweba amahlanu 
nabonisa iimpawu ezifanayo (ngokwahluka 
nangobuninzi) kwezo ziphantsi kohlolo. 
Ngokwamanani, ubugqeku mabuquke oku 
kulandelayo: 
Imigqeky yasechwebeni (i-50-80% 
lobuninzi babo bedibene) 
i-Ib yemigqeku yasemanzini nasechwebeni 
(i-5-20%) 
i-IIa yaleyo impilo yayo ixhomekeke 
echwebeni (i-10-20%)  
i-IIb yemigqeku enxulunyaniswa nechweba 
(i-5- 15%),  
i-IIc yezo zixhamla emanzini (i-20-80%)  
i-III yezibhadubhadu zasemanzini 
(ezingekho ngaphezulu kwe- 5%) 
i-IV yeentlanzi zomthonyama (i-1-5%) 
i-V yeentlobo ze-catadromous (ezo 
zifudukela elwandle ukuya kuzala (i-1-5%) 
 
Iintlobo zamabakala mazibe nemigqeku  
ezinzileyo eziintlobo ezingekho ngaphantsi 
kwesibini  (umzekelo i- G.aestuaria, i-
Hyporamphus capensis, Omobranchus 
woodii). 
 
Amabakala aloo migqeku ampilo yayo 
ixhomekeke echwebeni makabenabameli 
abaziintlobo ezisetyenziswa kakhulu 
ezingekho ngaphantsi kwesibini  
(umzekelo, i-L. lithognathus, P. 
commersonii, i-Lichia amia).  
 
Iintlobo ze-REI (zasekudibaneni komlambo 
nechweba (i-River Estuary Interface) 
ezonganyelwe zizo zombini ii- Myxus 
capensis nee-G. aestuaria. 

i-Ia  yemigqeku yasechwebeni ngu <50%  
i-Ib yemigqeku yasemanzini nasechwebeni ngu- 
<10%  
i-IIa yemigqeku empilo yawo ixhomekeke 
echwebeni ngu <10%  
i-IIb yemigqeku ebandakanyeka echwebeni ngu 
<5%  
i-IIc yaloo migqeku ixhamla emanzini ngu < 20%  
i-III yezibhadu-bhadu zasemanzini ngu <5% 
i-IV yeentlanzi zomthonyama ngu <1% 
i-V yezo ntlobo zifudukayo ukusuka emanzini 
ziye elwandle ukuya kuzala ngu <1%  
  

Iintaka Gcina imigqeku yeqela lokuqala leentaka 
ezilapho echwebeni 

Amanani eentaka kulo naliphi na iqela 
(ngaphandle kwezo ntlobo zanda ngokwengingqi, 
njengedada laseYiphutha) ehla aye kutsho 
ngaphantsi kwemeko ephakathi yesiqhelo  (oku 
kuqinisekiswa ziinkcukacha zexesha elidlulileyo 
okanye uphando lwakuqala/lwangaphambili)  
Amanani eentlobo ezithile / eentaka ezibalwa 
izihlandlo ezithathu ezilandelelanayo zehlobo 
okanye zobusika  
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UTafile 7.7: ii-EcoSpecs nee-TPCs kwichweba iGoukou  

ii-EcoSpecs i-TPC 

Ikwaliti yamanzi 

Usasazo lobukho beetyuwa emanzini 
malungade lubangele ii-TPCs ezigqithileyo kwi-
biota. 

▪ Ubukho betyuwa emanzini  ngu > 0 kumphezulu wechweba. 
▪ I-avareji yobukho betyuwa emanzini kuMda D ngu> 5.  
▪ I-avareji yobukho betyuwa emanzini kuMda C ngu > 20.  
▪ I-avareji yobukho betyuwa emanzini ukusuka kwi- 5 km 

kumphezulu womjelo ukusukaemlonyeni wechweba ngu > 20 
ngaphezu kweenyanga ezintathu enyakeni. 

Ukwahluka kweemeko (ngokwe-pH, i-oksijini 
enyibilikileyo nobukho bodaka) makungade 
kubangele ii-TPCs ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni: 
▪ Nge-6.0 < yepH > ngu-7.5.  
▪ i-DO ngu < 5 mg/L.  
▪ Izinto eziqinileyo ezirhoxiswayo ngu>5 mg/L (ngamanzi ahamba 

kancinci). 
Echwebeni: 
▪ I-avareji yobukho bodaka ngu>10 Nephelometric Turbidity Units 

(NTU) (ngamanzi ahamba kancinci). 
▪ I-avareji nge- 6.0 < yepH > ngu-8.5 (isanda ngokwenyuka 

kweqondo lobukho beetyuwa). 
▪ I-avareji ye- DO ngu< 5 mg/L.  

Ubukho bezondlo ezingezozendalo (njenge-
NO3-N, i-NH3-N ne- PO4-P) mabungade 
bubangele ii-TPCs ezigqithileyo kwii-
macrophytes ne-microalgae. 

Amanzi angena emlanjeni: 
▪ i-NOx-N ngu >150 µg/L kwiinyanga ezimbini ezilandelelanayo. 
▪ i-NH3-N ngu > 20 µg/L kwiinyanga ezimbini ezilandelelanayo.. 
▪ I-PO4-PP ngu> 20 µg/L kwiinyanga ezimbini ezilandelelanayo..  
Echwebeni (ngaphandle kwamaxa kukho iimpuphuma): 
▪ I-avareji ye- NOx-N ngu >150 µg/L ngomlinganiselo omnye > 

200 µg/L.  
▪ I-avareji ye-NH3-N ngu > 20 µg/L ngethuba lophando, 

ngomlinganiselo omnye > 100 µg/L.  
▪ I-avareji ye- PO4-P ngu > 20 µg/L ngethuba lophando, 

ngomlinganiselo omnye > 50 µg/L.  

Ubukho bezinto ezinetyhefu (umzekelo iimethali 
zokuchonga, izibulala zinambuzane namayeza 
athile) mabungade bubangele ii-TPCs 
ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni: 
▪ Iimethali zokuchonga (mazicokiswe futhi ziqinisekiswe kuhlolo 

lwexesha elizayo). 
▪ Izibulala-vumba namayeza athile (mazicokiswe futhi 

ziqinisekiswe kuhlolo lwexesha elizayo)). 
Echwebeni: 

▪ Iqondo lobukho bamanzi kweli candelo libetha ngaphaya 
kwamaxabiso angqaliweyo ngokubhaliweyo kwi- SA Water 
Quality Guidelines for coastal marine waters (DWAF, 1995) 

▪ Iqondo lobukho beentlenge libetha ngaphaya kwamaxabiso 
angqaliweyo ngokubhaliweyo kwi- Indian Ocean (WIO) 
Region guidelines (UNEP/Nairobi Convention Secretariat 
and CSIR, 2009) 
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UTafile 7.8: ii-EcoSpecs zekwaliti yamanzi nee-TPCs kwichweba iGouritz  

Icandelo ii-EcoSpecs Imida yengxaki esenokwehla 

Ikwaliti yamanzi 

Usasazo lobukho beetyuwa emanzini 
malungade lubangele ii-TPCs 
ezigqithileyo kwi-biota. 

▪ Ubukho betyuwa emanzini  ngu > 0 kumphezulu 
wechweba. 

▪ I-avareji yobukho betyuwa emanzini kwiSikhundla 11.1 
km ngu> 5.  

▪ I-avareji yobukho betyuwa emanzini kuMda C ngu > 
20.  

▪ I-avareji yobukho betyuwa emanzini ukusuka kwi- 11 
km kumphezulu womjelo ukusukaemlonyeni wechweba 
ngu > 20 ngaphezu kweenyanga ezintathu enyakeni. 

▪ Ubukho betyuwa emanzini ngu > 40 kwiintlenge 
zomgxobhozo weetyuwa (oku kunxulunyaniswa 
nokuncipha kobumanzi nokoma kwendawo yokuphila 
elithafa leempuphuma 

Ukwahluka kweemeko (ngokwe-pH, i-
oksijini enyibilikileyo nobukho bodaka) 
makungade kubangele ii-TPCs 
ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni: 
▪ Nge-7.0 < yepH > ngu-8.3.  
▪ i-DO ngu < 5 mg/L.  
▪ Izinto eziqinileyo ezirhoxiswayo ngu>5 mg/L (ngamanzi 

ahamba kancinci). 
Echwebeni: 
▪ I-avareji yobukho bodaka ngu>10 NTU (ngamanzi 

ahamba kancinci, azolileyo, xa kuxube nomoya 
kungalinyusa iqondo lobukho bodaka liye ku- 20-40 
NTU). 

▪ I-avareji nge- 7.0 < yepH > ngu-8.5 (isanda 
ngokwenyuka kweqondo lobukho beetyuwa). 

▪ I-avareji ye- DO ngu< 5 mg/L.  

Ubukho bezondlo ezingezozendalo 
(njenge-NO3-N, i-NH3-N ne- PO4-P) 
mabungade bubangele ii-TPCs 
ezigqithileyo kwii-macrophytes ne-
microalgae. 

Amanzi angena emlanjeni: 
▪ i-NOx-N ngu >100 µg/L kwiinyanga ezimbini 

ezilandelelanayo. 
▪ i-NH3-N ngu > 20 µg/L kwiinyanga ezimbini 

ezilandelelanayo.. 
▪ I-PO4-PP ngu> 20 µg/L kwiinyanga ezimbini 

ezilandelelanayo. 
Echwebeni (ngaphandle kwamaxa kukho iimpuphuma): 
▪ I-avareji ye- NOx-N ngu >100 µg/L ngomlinganiselo 

omnye ngu > 100 µg/L.  
▪ I-avareji ye-NH3-N ngu > 20 µg/L ngethuba lophando, 

ngomlinganiselo omnye > 100 µg/L.  
▪ I-avareji ye- PO4-P ngu > 20 µg/L ngethuba lophando, 

ngomlinganiselo omnye > 50 µg/L.   

Ubukho bezinto ezinetyhefu (umzekelo 
iimethali zokuchonga, izibulala 
zinambuzane namayeza athile) 
mabungade bubangele ii-TPCs 
ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni: 
▪ Iimethali zokuchonga (ziza kuqinisekiswa) 
▪ Izibulala-zinambuzane namayeza athile (ziza 

kuqinisekiswa)) 
Echwebeni: 

▪ Iqondo lobukho bamanzi kweli candelo libetha 
ngaphaya kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- SA Water Quality Guidelines 
for coastal marine waters (DWAF, 1995) 

▪ Iqondo lobukho beentlenge libetha ngaphaya 
kwamaxabiso angqaliweyo ngokubhaliweyo kwi- 
Indian Ocean (WIO) Region guidelines 
(UNEP/Nairobi Convention Secretariat and CSIR, 
2009) 
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UTafile 7.9: ii-Eco Specs nee-TPCs kwichweba iKlein Brak  

Icandelo ii-EcoSpecs Imida yengxaki enokwehla 

Ikwaliti yamanzi 

Usasazo lobukho beetyuwa emanzini 
malungade lubangele ii-TPCs ezigqithileyo 
kwi-biota. 

▪ Akukho bungqina babukho beetyuwa emanzini 
kumphezulu wonxweme (kwiMida D no-F) 

▪ Akukho REI kumphezulu wonxweme (kwiMida D no-F) 
▪ Iqondo lobukho beetyuwa emanzini ngu > 35 

Ukwahluka kweemeko (ngokwe-pH, i-
oksijini enyibilikileyo nobukho bodaka) 
makungade kubangele ii-TPCs 
ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni:  
▪ I-7.0 < ye-pH > ngu- 8.5  
▪ I-DO < ngu5 mg/ℓ  
▪ Izinto eziqinileyo ezirhoxiswayo ngu > 5 mg/ ℓ (kumanzi 

ahamba kancinci) 
Echwebeni: 
▪ I-avareji yobukho bodaka ngu>10 NTU (ngamanzi 

ahamba kancinci, azolileyo, xa kuxube nomoya 
kungalinyusa iqondo lobukho bodaka liye ku- 20-40 
NTU). 

▪ I-avareji nge- 7.0 < yepH > ngu-8.5 (isanda 
ngokwenyuka kweqondo lobukho beetyuwa). 

▪ I-avareji ye- DO ngu< 5 mg/ℓ  

Ubukho bezondlo ezingezozendalo 
(njenge-NO3-N, i-NH3-N ne- PO4-P) 
mabungade bubangele ii-TPCs 
ezigqithileyo kwii-macrophytes ne-
microalgae. 

Amanzi angena emlanjeni: 
▪ i-NOx-N ngu >150 µg/L kwiinyanga ezimbini 

ezilandelelanayo. 
▪ i-NH3-N ngu > 20 µg/L kwiinyanga ezimbini 

ezilandelelanayo.. 
▪ I-PO4-PP ngu> 20 µg/L kwiinyanga ezimbini 

ezilandelelanayo. 
Echwebeni (ngaphandle kwamaxa kukho iimpuphuma): 
▪ I-avareji ye- NOx-N ngu >150 µg/L ngomlinganiselo 

omnye ngu > 200 µg/L.  
▪ I-avareji ye-NH3-N ngu > 20 µg/L ngethuba lophando, 

ngomlinganiselo omnye > 100 µg/L.  
▪ I-avareji ye- PO4-P ngu > 20 µg/L ngethuba lophando, 

ngomlinganiselo omnye > 50 µg/L.   
  

Ubukho bezinto ezinetyhefu (umzekelo 
iimethali zokuchonga, izibulala 
zinambuzane namayeza athile) 
mabungade bubangele ii-TPCs 
ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni: 
▪ Iimethali zokuchonga (ziza kuqinisekiswa) 
▪ Izibulala-zinambuzane namayeza athile (ziza 

kuqinisekiswa)) 
Echwebeni: 

▪ Iqondo lobukho bamanzi kweli candelo libetha 
ngaphaya kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- SA Water Quality 
Guidelines for coastal marine waters (DWAF, 
1995) 

▪ Iqondo lobukho beentlenge libetha ngaphaya 
kwamaxabiso angqaliweyo ngokubhaliweyo kwi- 
Indian Ocean (WIO) Region guidelines 
(UNEP/Nairobi Convention Secretariat and 
CSIR, 2009) 
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UTafile 7.10: ii-EcoSpecs nee-TPCs kwi-Wilderness System  
Icandelo  ii-EcoSpecs Imida yengxaki esenokwehla 

Ikwaliti yamanzi 

Ubukho betyuwa emanzini 

Ichweba likwimo yovaleko:  
▪ I-avareji yobukho betyuwa emanzini kuMda A ngu 

< 12, 
▪ I-avareji yobukho betyuwa emanzini kuMda B ngu: 

< 10 
▪ I-avareji yobukho betyuwa emanzini kuMda C ngu 

< 5 
i-avareji yobukho betyuwa emanzini kumachibi ngu- +2 
ukusuka kuleyo yesiqhelo (yango2013) futhi ke 
ukwahluka kona akwandi, njengalapha ezantsi: 
▪ iSerpentine: 12 ± 10 
▪ iEilandvlei: 8 ± 5 
▪ iLangvlei: 10 ± 4 
▪ iRondevlei: 10 ± 5 

Ukwahluka kweemeko (ngokwe-pH, i-oksijini 
enyibilikileyo nobukho bodaka) makungade 
kubangele ii-TPCs ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni:  
▪ I-6.0 < ye-pH > ngu- 7.0 (kwiTouw) 
▪ I-7.0 < ye-pH > ngu- 8.0 (kwiDuiwe)  
▪ I-DO < ngu5 mg/ℓ  
▪ Izinto eziqinileyo ezirhoxiswayo ngu > 5 mg/ ℓ 

(kumanzi ahamba kancinci) 
Echwebeni: 
▪ I-avareji yobukho bodaka ngu>5 NTU (ngamanzi 

ahamba kancinci. 
▪ I-avareji nge- 6.0 < yepH > ngu-8.5 (isanda 

ngokwenyuka kweqondo lobukho beetyuwa). 
▪ I-avareji ye- DO ngu< 5 mg/ℓ  
▪ DO < 5 mg/ℓ  
Kumachibi: 
▪ I-avareji yobukho bodaka ngu>5 NTU  
▪ I-avareji nge7.0 < yepH  ngu> 8.5 
▪ I-avareji ye- DO ngu< 5 mg/ℓ  

Ubukho bezondlo ezingezozendalo (njenge-
NO3-N, i-NH3-N ne- PO4-P) mabungade 
bubangele ii-TPCs ezigqithileyo kwii-
macrophytes ne-microalgae. 

Amanzi angena emlanjeni: 
▪ i-NOx-N ngu >50 µg/L kwiinyanga ezimbini 

ezilandelelanayo. 
▪ i-NH3-N ngu > 10 µg/L kwiinyanga ezimbini 

ezilandelelanayo.. 
▪ I-PO4-PP ngu> 10 µg/L kwiinyanga ezimbini 

ezilandelelanayo. 
Echwebeni (ngaphandle kwamaxa kukho 
iimpuphuma): 
▪ I-avareji ye- NOx-N ngu >50 µg/L ngomlinganiselo 

omnye ngu > 100 µg/L.  
▪ I-avareji ye-NH3-N ngu > 10 µg/L ngethuba 

lophando, ngomlinganiselo omnye > 100 µg/L.  
▪ I-avareji ye- PO4-P ngu > 10 µg/L ngethuba 

lophando, ngomlinganiselo omnye > 50 µg/L.   
Kumachibi: 
▪ I-avareji ye- NOx-N ngu >50 µg/L ngethuba 

lophando, ngomlinganiselo omnye ngu > 100 
µg/L.  

▪ I-avareji ye-NH3-N ngu > 20 µg/ℓ ngethuba 
lophando (iza kuqinisekiswa) 

▪ I-avareji ye- PO4-P ngu> 20 µg/ℓ ngethuba 
lophando (iza kuqinisekiswa) 

Ubukho bezinto ezinetyhefu (umzekelo 
iimethali zokuchonga, izibulala zinambuzane 

Amanzi angena emlanjeni: 
▪ Iimethali zokuchonga (ziza kuqinisekiswa) 
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namayeza athile) mabungade bubangele ii-
TPCs ezigqithileyo kwi-biota. 

▪ Izibulala-zinambuzane namayeza athile (ziza 
kuqinisekiswa)) 

Echwebeni: 
▪ Iqondo lobukho bamanzi kweli candelo libetha 

ngaphaya kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- SA Water Quality 
Guidelines for coastal marine waters (DWAF, 
1995) 

▪ Iqondo lobukho beentlenge libetha ngaphaya 
kwamaxabiso angqaliweyo ngokubhaliweyo 
kwi- Indian Ocean (WIO) Region guidelines 
(UNEP/Nairobi Convention Secretariat and 
CSIR, 2009) 

 
 
 
 
UTafile 7.11: Uvavanyo lwesimo sangoku sekwaliti yamanzi kwi-H8DUIW-EWR1 

IZithako zeKwaliti yaManzi Ixabiso le-PES  IBakala/Amagqabantshintshi 
Ii-ioni zeetyuwa ezingezozendalo  (mg/l) 

Sulphate as SO4 N/A - 

Sodium as Na 382.2 Ibetha ngaphaya ko ≤ 70 mg/L (TWQR) osetyenziswa 
kwezolimo: kunkcunkceshelo. 

Magnesium as Mg 67.4 Asikho isikhokelo. 
Calcium as Ca 55.0 Asikho isikhokelo. 

Chloride as Cl 805.4 Ibetha ngaphaya ko ≤ 100 mg/L (TWQR) osetyenziswa 
kwezolimo: kunkcunkceshelo. 

Potassium as K 9.25 Asikho isikhokelo. 
Ukutsala umbane (mS/m) 

 272 E/F: RC = 80 mS/m. 
Izondlo  (mg/l) 

SRP 0.014 A 
TIN 0.118 A 

Ukwahluka kwendalo 
pH (5th + 95th %ile) u-6.6 no- 8.1 B 
Ubushushu  (ºC) N/A A/B. likho ifuthe elilindelekileyo kumanzi ahamba kancinci. 
i-oksijini enyibilikisiweyo (mg/L) N/A A/B. likho ifuthe elilindelekileyo kumanzi ahamba kancinci. 

Ubukho bodaka (NTU) 

N/A B. iinguqu kwiqondo lobukho bodaka zinxulunyaniswa 
ikakhulu nezendalo, apho kuye kubekho neenguqulelo 
ezenziwa ngabantu ezingephi - umzekelo olwaa shishino 
ngegraveli phaya emantla omjelo  

Ukwahluka ngokwemvakalelo 
Chl-a: phytoplankton (ug/L) N/A N/A 
Inqaku lobukhulu bezinto 
eziphilayo ezingenamathatho  (i-
MIRAI)  
Inqaku le-SASS  
Inqaku le-ASPT  

 
50.7% 

78 
56 

D 

ii-Diatoms 11.1 C/D (n = 1, Jan 2014) 

Inqaku leentlanzi (i-FRAI) 51.6% D (zonke ezo zechweba ezafudukela kumanzi ahlaziyekileyo 
nezo ke ingezizo zomthonyama). 
Iityhefu  

Ammonia (as N) 0.003 A 
Fluoride (as F) 0.33 A 
LULONKE UHLELO LWESIKHUNDLA C (73.2%) 
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IZithako zeKwaliti yaManzi Ixabiso le-PES  IBakala/Amagqabantshintshi 
(Umzekelo we-PAI) 

(a) N/A- bezingekho iinkcukacha kolu vavanyo. 

 

UTafile 7.12: H8DUIW-EWR1: ii-EcoSpecs nee- TPCs zekwaliti yamanzi (iBakala C)  

ii-Metrics ii-EcoSpecs ii-TPCs 

ii-ioni zeetyuwa ezingezozendalo 

Sulphate as SO4 N/A N/A 

Sodium as Na i-95th percentile yeenkcukacha mayibe 
ngu- ≤ 380 mg/L. 

i-95th percentile yeenkcukacha mayibe ngu- 
300 - 380 mg/L. 

Magnesium as Mg i-95th percentile yeenkcukacha mayibe 
ngu- ≤ 67 mg/L. 

i-95th percentile yeenkcukacha mayibe ngu- 
53.5 - 67 mg/L. 

Calcium as Ca i- 95th percentile yeenkcukacha mayibe 
ngu- ≤ 55 mg/L. 

i- 95th percentile yeenkcukacha mayibe ngu- 
44 - 55 mg/L. 

Chloride as Cl i- 95th percentile yeenkcukacha mayibe 
ngu- ≤ 800 mg/L. 

i-95th percentile yeenkcukacha mayibe ngu- 
640 - 800 mg/L. 

Potassium as K i-95th percentile yeenkcukacha mayibe 
ngu- ≤ 9 mg/L. 

i- 95th percentile yeenkcukacha mayibe ngu- 7 
- 9 mg/L. 

Ukwahluka kwendalo 

Ukutsala umbane 
(mS/m) 

i- 95th percentile yeenkcukacha mayibe 
ngu- ≤ 270 mS/m. 

i-95th percentile yeenkcukacha mayibe ngu- 
210 - 270 mS/m. 

ipH 
i- 5th percentile yeenkcukacha mayibe 
ngu- 6.5. – 8.0, ze i- 95th percentile ibe 
ngu-8.0 - 8.8. 

i- 5th percentile yeenkcukacha - ≤ 6.3 ze i-95th 
percentile ibe ngu- ≥ 8.6. 

ubushushu(a) Uluhlu lobushushu bendalo.  Qalisa uhlolo lwesiqhelo loku kwahluka. 

i-oksijini 
enyibilikisiweyo(a)(DO) 

i-5th percentile yeenkcukacha mayibe 
ngu- ≥ 7.0 mg/L. 

i-5th percentile yeenkcukacha mayibe ngu- 7.2 
- 7.0 mg/L. Qalisa uhlolo lwesiqhelo loku 
kwahluka. 

Ubukho bodaka(a) 

Iinguqu kwiqondo lobukho bodaka 
bunxulunyaniswa ikakhulu neenguqulelo 
ezenziwa ngabantu ezingephi 
(umzekelo olwaa shishino lwegraveli 
kumantla omjelo gravel mining 
upstream). Iintlenge zilindelekile 
kwiindawo zokuphila.  

Qalisa uhlolo lwesiqhelo loku kwahluka. 

Izondlo  

TIN i-50th percentile yeenkcukacha mayibe 
ngu ≤ 0.25 mg/L. 

i- 50th percentile yeenkcukacha mayibe ngu 
0.2 - 0.25 mg/L. 

PO4-P i-50th percentile yeenkcukacha mayibe 
ngu ≤ 0.015 mg/L.  

i-50th percentile yeenkcukacha mayibe ngu 
0.012 - 0.015 mg/L. 

Ukwahluka ngokwemvakalelo 

Chl-a phytoplankton i-50th percentile yeenkcukacha mayibe 
ngu < 15 µg/L. 

i- 50th percentile yeenkcukacha mayibe ngu 12 
- 15 μg/L. 

Chl-a periphyton i-50th percentile yeenkcukacha mayibe 
ngu ≤ 12 mg/m2. 

i-50th percentile yeenkcukacha mayibe ngu 10 
- 12 mg/m2. 

Iityhefu  

Fluoride i-50th yeenkcukacha mayibe ngu ≤ 1.5 
mg/L. 

i-50th percentile yeenkcukacha mayibe ngu 1.2 
- 1.5 mg/L. 

Ammonia (NH3-N) i-50th percentile yeenkcukacha mayibe 
ngu ≤ 0.015 mg/L. 

i- 50th percentile yeenkcukacha mayibe ngu 
0.012 - 0.015 mg/L. 

Other toxics i- 95th percentile yeenkcukacha mayibe 
phakathi koluhlu lwekwaliti yamanzi 

Likho ifuthe elilindelekileyo ukuba i- 95th 
percentile yeenkcukacha ibetha ngaphaya 
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ii-Metrics ii-EcoSpecs ii-TPCs 

engqaliweyo (i-Target Water Quality 
Range (TWQR) njengoko kubhaliwe 
kuDWAF (1996) okanye umda 
weBakala  A njengoko kubhaliwe 
kuDWAF (2008).  

kwe- TWQR njengoko kubhaliwe kuDWAF 
(1996) okanye kumda ophezulu weBakala A 
njengoko kubhaliwe kuDWAF (2008).  

 (a) N/A- Bezingekho iinkcukacha kolu vavanyo  
 
 

UTafile 7.13: ii-EcoSpecs nee-TPCs kwichweba iDuiwenhoks  

Icandelo  ii-EcoSpecs Imida yengxaki esenokwehla 

Ikwaliti yamanzi 

Usasazo lobukho beetyuwa emanzini 
malungade lubangele ii-TPCs ezigqithileyo 
kwi-biota. 

▪ Ubukho betyuwa emanzini  ngu > 0 
kumphezulu wechweba. 

▪ I-avareji yobukho betyuwa emanzini 
kuMda D ngu > 5  

▪ I-avareji yobukho betyuwa emanzini 
kuMda C ngu > 20.  

▪ I-avareji yobukho betyuwa emanzini 
ukusuka kwi- 5 km kumphezulu womjelo 
ukusuka emlonyeni wechweba ngu > 20 
ngaphezu kweenyanga ezintathu 
enyakeni. 

Ukwahluka kweemeko (ngokwe-pH, i-
oksijini enyibilikileyo nobukho bodaka) 
makungade kubangele ii-TPCs 
ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni:  
▪ I-6.0 < ye-pH > ngu- 7.5  
▪ I-DO < ngu5 mg/ℓ  
▪ Izinto eziqinileyo ezirhoxiswayo ngu > 5 mg/ 

ℓ (kumanzi ahamba kancinci) 
Echwebeni: 
▪ I-avareji yobukho bodaka ngu>10 NTU 

(ngamanzi ahamba kancinci. 
▪ I-avareji nge- 6.0 < yepH > ngu-8.5 

(isanda ngokwenyuka kweqondo lobukho 
beetyuwa). 

▪ I-avareji ye- DO ngu< 5 mg/ℓ  
  

Ubukho bezondlo ezingezozendalo 
(njenge-NO3-N, i-NH3-N ne- PO4-P) 
mabungade bubangele ii-TPCs 
ezigqithileyo kwii-macrophytes ne-
microalgae. 

Amanzi angena emlanjeni: 
▪ i-NOx-N ngu >150 µg/L kwiinyanga 

ezimbini ezilandelelanayo. 
▪ i-NH3-N ngu > 20 µg/L kwiinyanga 

ezimbini ezilandelelanayo.. 
▪ I-PO4-PP ngu> 20 µg/L kwiinyanga 

ezimbini ezilandelelanayo. 
Echwebeni (ngaphandle kwamaxa kukho 
iimpuphuma): 
▪ I-avareji ye- NOx-N ngu >150 µg/L 

ngomlinganiselo omnye ngu > 200 µg/L.  
▪ I-avareji ye-NH3-N ngu > 20 µg/L 

ngethuba lophando, ngomlinganiselo 
omnye > 100 µg/L.  

▪ I-avareji ye- PO4-P ngu > 20 µg/L 
ngethuba lophando, ngomlinganiselo 
omnye > 50 µg/L.   
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Ubukho bezinto ezinetyhefu (umzekelo 
iimethali zokuchonga, izibulala 
zinambuzane namayeza athile) 
mabungade bubangele ii-TPCs 
ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni: 
▪ Iimethali zokuchonga (ziza kuqinisekiswa) 
▪ Izibulala-zinambuzane namayeza athile 

(ziza kuqinisekiswa)) 
Echwebeni: 

▪ Iqondo lobukho bamanzi kweli 
candelo libetha ngaphaya 
kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- SA Water 
Quality Guidelines for coastal marine 
waters (DWAF, 1995) 

▪ Iqondo lobukho beentlenge libetha 
ngaphaya kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- Indian Ocean 
(WIO) Region guidelines 
(UNEP/Nairobi Convention 
Secretariat and CSIR, 2009) 

 

 

UTafile 7.14: ii-EcoSpecs nee-TPCs kwichweba iGoukou  

ii-EcoSpecs i-TPC 

Ikwaliti yamanzi 

Usasazo lobukho beetyuwa emanzini 
malungade lubangele ii-TPCs ezigqithileyo kwi-
biota. 

▪ Ubukho betyuwa emanzini  ngu > 0 kumphezulu 
wechweba. 

▪ I-avareji yobukho betyuwa emanzini kuMda D ngu > 5  
▪ I-avareji yobukho betyuwa emanzini kuMda C ngu > 

20.  
▪ I-avareji yobukho betyuwa emanzini ukusuka kwi- 5 km 

kumphezulu womjelo ukusuka emlonyeni wechweba 
ngu > 20 ngaphezu kweenyanga ezintathu enyakeni. 
 

Ukwahluka kweemeko (ngokwe-pH, i-oksijini 
enyibilikileyo nobukho bodaka) makungade 
kubangele ii-TPCs ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni:  
▪ I-6.0 < ye-pH > ngu- 7.5  
▪ I-DO < ngu5 mg/ℓ  
▪ Izinto eziqinileyo ezirhoxiswayo ngu > 5 mg/ ℓ (kumanzi 

ahamba kancinci) 
Echwebeni: 
▪ I-avareji yobukho bodaka ngu>10 NTU (ngamanzi 

ahamba kancinci. 
▪ I-avareji nge- 6.0 < yepH > ngu-8.5 (isanda 

ngokwenyuka kweqondo lobukho beetyuwa). 
▪ I-avareji ye- DO ngu< 5 mg/ℓ  

Ubukho bezondlo ezingezozendalo (njenge-
NO3-N, i-NH3-N ne- PO4-P) mabungade 
bubangele ii-TPCs ezigqithileyo kwii-
macrophytes ne-microalgae. 

Amanzi angena emlanjeni: 
▪ i-NOx-N ngu >150 µg/L kwiinyanga ezimbini 

ezilandelelanayo. 
▪ i-NH3-N ngu > 20 µg/L kwiinyanga ezimbini 

ezilandelelanayo.. 
▪ I-PO4-PP ngu> 20 µg/L kwiinyanga ezimbini 

ezilandelelanayo. 
Echwebeni (ngaphandle kwamaxa kukho iimpuphuma): 
▪ I-avareji ye- NOx-N ngu >150 µg/L ngomlinganiselo 

omnye ngu > 200 µg/L.  
▪ I-avareji ye-NH3-N ngu > 20 µg/L ngethuba lophando, 

ngomlinganiselo omnye > 100 µg/L.  
▪ I-avareji ye- PO4-P ngu > 20 µg/L ngethuba lophando, 

ngomlinganiselo omnye > 50 µg/L.   
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ii-EcoSpecs i-TPC 

Ubukho bezinto ezinetyhefu (umzekelo iimethali 
zokuchonga, izibulala zinambuzane namayeza 
athile) mabungade bubangele ii-TPCs 
ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni: 
▪ Iimethali zokuchonga (mazicokiswe futhi ziqinisekiswe 

kuhlolo lwexesha elizayo). 
▪ Izibulala-vumba namayeza athile (mazicokiswe futhi 

ziqinisekiswe kuhlolo lwexesha elizayo)). 
Echwebeni: 

▪ Iqondo lobukho bamanzi kweli candelo libetha 
ngaphaya kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- SA Water Quality Guidelines 
for coastal marine waters (DWAF, 1995) 

▪ Iqondo lobukho beentlenge libetha ngaphaya 
kwamaxabiso angqaliweyo ngokubhaliweyo kwi- 
Indian Ocean (WIO) Region guidelines 
(UNEP/Nairobi Convention Secretariat and CSIR, 
2009) 

 
UTafile 7.15: ii- EcoSpecs zekwaliti yamanzi nee-TPCs kwichweba iGouritz  

Icandelo  ii-EcoSpecs Imida yengxaki esenokwehla 

Ikwaliti yamanzi 

Usasazo lobukho beetyuwa emanzini 
malungade lubangele ii-TPCs 
ezigqithileyo kwi-biota. 

▪ Ubukho betyuwa emanzini  ngu > 0 
kumphezulu wechweba. 

▪ I-avareji yobukho betyuwa emanzini 
kwiSikhundla 11, 1 km kumphezulu womjelo 
webhulorho ngu > 5  

▪ I-avareji yobukho betyuwa emanzini kuMda C 
ngu > 20.  

▪ I-avareji yobukho betyuwa emanzini ukusuka 
kwi- 11 km kumphezulu womjelo ukusuka 
emlonyeni wechweba ngu > 20 ngaphezu 
kweenyanga ezintathu enyakeni. 

▪ Iqondo lobukho betyuwa emanzini ngu > 40 
kwiintlenge zomgxobhozo weetyuwa 
(linxulunyaniswa nokuncipha kobumanzi 
nokoma kwendawo yokuphila kwithafa 
leempuphuma.  

Ukwahluka kweemeko (ngokwe-pH, i-
oksijini enyibilikileyo nobukho bodaka) 
makungade kubangele ii-TPCs 
ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni:  
▪ I-7.0 < ye-pH > ngu- 8.3  
▪ I-DO < ngu5 mg/ℓ  
▪ Izinto eziqinileyo ezirhoxiswayo ngu > 5 mg/ ℓ 

(kumanzi ahamba kancinci) 
Echwebeni: 
▪ I-avareji yobukho bodaka ngu>10 NTU 

(ngamanzi ahamba kancinci, azolileyo, xa 
kuxube nomoya kungalinyusa iqondo lobukho 
bodaka liye ku- 20-40 NTU). 

▪ I-avareji nge- 7.0 < yepH > ngu-8.5 (isanda 
ngokwenyuka kweqondo lobukho beetyuwa). 

▪ I-avareji ye- DO ngu< 5 mg/ℓ   
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Icandelo  ii-EcoSpecs Imida yengxaki esenokwehla 

Ubukho bezondlo ezingezozendalo 
(njenge-NO3-N, i-NH3-N ne- PO4-P) 
mabungade bubangele ii-TPCs 
ezigqithileyo kwii-macrophytes ne-
microalgae. 

Amanzi angena emlanjeni: 
▪ i-NOx-N ngu >100 µg/L kwiinyanga ezimbini 

ezilandelelanayo. 
▪ i-NH3-N ngu > 20 µg/L kwiinyanga ezimbini 

ezilandelelanayo.. 
▪ I-PO4-PP ngu> 20 µg/L kwiinyanga ezimbini 

ezilandelelanayo. 
Echwebeni (ngaphandle kwamaxa kukho 
iimpuphuma): 
▪ I-avareji ye- NOx-N ngu >100 µg/L 

ngomlinganiselo omnye ngu > 150 µg/L.  
▪ I-avareji ye-NH3-N ngu > 20 µg/L ngethuba 

lophando, ngomlinganiselo omnye > 100 
µg/L.  

▪ I-avareji ye- PO4-P ngu > 20 µg/L ngethuba 
lophando, ngomlinganiselo omnye > 50 µg/L.   
  

Ubukho bezinto ezinetyhefu (umzekelo 
iimethali zokuchonga, izibulala 
zinambuzane namayeza athile) 
mabungade bubangele ii-TPCs 
ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni: 
▪ Iimethali zokuchonga (ziza kuqinisekiswa) 
▪ Izibulala-zinambuzane namayeza athile (ziza 

kuqinisekiswa)) 
Echwebeni: 

▪ Iqondo lobukho bamanzi kweli candelo 
libetha ngaphaya kwamaxabiso 
angqaliweyo ngokubhaliweyo kwi- SA 
Water Quality Guidelines for coastal 
marine waters (DWAF, 1995) 

▪ Iqondo lobukho beentlenge libetha 
ngaphaya kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- Indian Ocean (WIO) 
Region guidelines (UNEP/Nairobi 
Convention Secretariat and CSIR, 2009) 
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UTafile 7.16: ii-EcoSpecs nee- TPCs kwi- Wilderness System  
Icandelo  ii-EcoSpecs Imida yengxaki esenokwehla 

Ikwaliti yamanzi 

Ubukho beetyuwa emanzini  

Ichweba likwimo yovaleko:  
▪ I-avareji yobukho betyuwa emanzini 

kuMda A ngu < 12, 
▪ I-avareji yobukho betyuwa emanzini 

kuMda B ngu: < 10 
▪ I-avareji yobukho betyuwa emanzini 

kuMda C ngu < 5 
i-avareji yobukho betyuwa emanzini 
kumachibi ngu- +2 ukusuka kuleyo yesiqhelo 
(yango2013) futhi ke ukwahluka kona 
akwandi, njengalapha ezantsi: 
▪ iSerpentine: 12 ± 10 
▪ iEilandvlei: 8 ± 5 
▪ iLangvlei: 10 ± 4 
▪ iRondevlei: 10 ± 5 

Ukwahluka kweemeko (ngokwe-pH, i-oksijini 
enyibilikileyo nobukho bodaka) makungade 
kubangele ii-TPCs ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni:  
▪ I-6.0 < ye-pH > ngu- 7.0 (kwiTouw) 
▪ I-7.0 < ye-pH > ngu- 8.0 (kwiDuiwe)  
▪ I-DO < ngu5 mg/ℓ  
▪ Izinto eziqinileyo ezirhoxiswayo ngu > 5 

mg/ ℓ (kumanzi ahamba kancinci) 
Echwebeni: 
▪ I-avareji yobukho bodaka ngu>5 NTU 

(ngamanzi ahamba kancinci. 
▪ I-avareji nge- 6.0 < yepH > ngu-8.5 

(isanda ngokwenyuka kweqondo 
lobukho beetyuwa). 

▪ I-avareji ye- DO ngu< 5 mg/ℓ  
▪ DO < 5 mg/ℓ  
Kumachibi: 
▪ I-avareji yobukho bodaka ngu>5 NTU  
▪ I-avareji nge7.0 < yepH  ngu> 8.5 
▪ I-avareji ye- DO ngu< 5 mg/ℓ 

Ubukho bezondlo ezingezozendalo (njenge-
NO3-N, i-NH3-N ne- PO4-P) mabungade 
bubangele ii-TPCs ezigqithileyo kwii-
macrophytes ne-microalgae. 

Amanzi angena emlanjeni: 
▪ i-NOx-N ngu >50 µg/L kwiinyanga 

ezimbini ezilandelelanayo. 
▪ i-NH3-N ngu > 10 µg/L kwiinyanga 

ezimbini ezilandelelanayo.. 
▪ I-PO4-PP ngu> 10 µg/L kwiinyanga 

ezimbini ezilandelelanayo. 
Echwebeni (ngaphandle kwamaxa kukho 
iimpuphuma): 
▪ I-avareji ye- NOx-N ngu >50 µg/L 

ngomlinganiselo omnye ngu > 100 µg/L.  
▪ I-avareji ye-NH3-N ngu > 10 µg/L 

ngethuba lophando, ngomlinganiselo 
omnye > 100 µg/L.  

▪ I-avareji ye- PO4-P ngu > 10 µg/L 
ngethuba lophando, ngomlinganiselo 
omnye > 50 µg/L.   

Kumachibi: 
▪ I-avareji ye- NOx-N ngu >50 µg/L 

ngethuba lophando, ngomlinganiselo 
omnye ngu > 100 µg/L.  

▪ I-avareji ye-NH3-N ngu > 20 µg/ℓ 
ngethuba lophando (iza kuqinisekiswa) 
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▪ I-avareji ye- PO4-P ngu> 20 µg/ℓ 
ngethuba lophando (iza kuqinisekiswa) 

Ubukho bezinto ezinetyhefu (umzekelo 
iimethali zokuchonga, izibulala zinambuzane 
namayeza athile) mabungade bubangele ii-
TPCs ezigqithileyo kwi-biota. 

Amanzi angena emlanjeni: 
▪ Iimethali zokuchonga (ziza 

kuqinisekiswa) 
▪ Izibulala-zinambuzane namayeza athile 

(ziza kuqinisekiswa)) 
Echwebeni: 

▪ Iqondo lobukho bamanzi kweli 
candelo libetha ngaphaya 
kwamaxabiso angqaliweyo 
ngokubhaliweyo kwi- SA Water 
Quality Guidelines for coastal 
marine waters (DWAF, 1995) 

▪ Iqondo lobukho beentlenge libetha 
ngaphaya kwamaxabiso 
angqaliweyo ngokubhaliweyo kwi- 
Indian Ocean (WIO) Region 
guidelines (UNEP/Nairobi 
Convention Secretariat and CSIR, 
2009) 
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8. IMIWONYO 
 
UTafile 8.1: Imiwonyo – Umqathango wokhuselo lwendawo yoboniselo ngamanzi yeminyaka 
emine  

 

Indawo 
yoboniselo 
ngamanzi 
yeminyaka 

emine 

i-EIS i-PES i-REC Ungayizuza njani i- REC 

K10A Phakathi C C 

Beka iliso kutyani oluzizityalo ezingezizo 
zomthonyama nezitshabalalisayo, kukhukuliso 
lomhlaba nezinye izinto ezingenelelayo 
kusetyenziso lomhlaba.  

K10B Phakathi  C C 

K10C Phakathi B/C B/C 

K10D Phakathi B/C B/C 

K10E Phakathi  B/C B/C 

K10F Phakathi C C 

K20A Phakathi C C 

K30A Phezulu C C 

K30B Phezulu  D C/D 

Kubekho izidambisi kwimimandla yeeedolophu 
neyezolimo; beka iliso kwikwaliti yamanzi, 
kukhukuliso lomhlaba nakutyani 
olutshabalalisayo. 

K30C Phakathi  D D 

Beka iliso kutyani oluzizityalo ezingezizo 
zomthonyama nezitshabalalisayo, kukhukuliso 
lomhlaba nezinye izinto ezingenelelayo 
kusetyenziso lomhlaba. 

K30D Phezulu 
kakhulu B B 

K40A Phakathi D D 

K40B Phakathi  C C 

K40C Phakathi C C 

K40D Phezulu 
kakhulu B B 

K40E Phakathi  B/C B/C 

K50A Phakathi  B/C B/C 

K50B Phezulu  C/D C 
Khusela uphucule imeko yaloo mabala 
emiwonyo , beka iliso kutyani 
olutshabalalisayo. 

K60A Phakathi B B 

Beka iliso kutyani oluzizityalo ezingezizo 
zomthonyama nezitshabalalisayo, kukhukuliso 
lomhlaba nezinye izinto ezingenelelayo 
kusetyenziso lomhlaba. 

K60B Phakathi  B B 

K60C Phakathi B B 

K60D Phezulu  A A 

K60E Phezulu  C C 

K60F Phezulu  C C 

K60G Phakathi  C C 

K70A Phakathi  C C 

K70B Phantsi  A A 

H80A Phezulu  C/D C 

H80B Phakathi C C 

H80C Phakathi  D D 

H80D Phakathi D D 
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Indawo 
yoboniselo 
ngamanzi 
yeminyaka 

emine 

i-EIS i-PES i-REC Ungayizuza njani i- REC 

H80E Phakathi  C/D C/D  

H90A Phakathi  C C  

H90B Phakathi D D 

Control invasive alien vegetation, erosion and 
land-use encroachment. 
 

H90C Phakathi  D D 

H90D Phakathi C C 

H90E Phakathi  C/D C/D 

J11D Phantsi  C C 

J11F Phakathi C C 

J11G Phakathi  B B 

J12A Phakathi B B 

J12B Phakathi B B 

J12J Phakathi  B B 

J12K Phakathi B B 

J12L Phakathi C C 

J21A Phakathi  B/C B/C 

J21B Phakathi B B 

J22B Phakathi  B B 

J22G Phakathi  B B 

J22K Phantsi  B/C B/C 

J23E Phantsi  C C 

J23J Phakathi  B B 

J24F Phantsi  C C 

J25A Phantsi  B B 

J33B Phantsi  C C 

J33E Phantsi  C C 

J34C Phantsi  C C 

J34D Phantsi  C C 

J34E Phantsi  C/D C/D 

J34F Phantsi  D D 

J40B Phantsi  B B 

J40C Phakathi C/D C/D 

J40D Phakathi  D D 

J40E Phezulu C C 
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