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Our Vision

Leaders in the provision of credible 

quality laboratory services for 

excellence in water and 
environmental management
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Main Objectives of Scientific Services Branch (SSB)

1. To provide monitoring services to protect public health 

and to ensure a safe environment

2. Supporting stakeholders in complying with legislative 

requirements through credible laboratory services. 

3. Support treatment processes of water purification, 

wastewater, urban waste and air quality management.
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Scientific Services at a Glance

ÁESTABLISHED IN 1924 
ÁSTAFF COMPLEMENT : 112
ÁSAMPLES ANALYZED PER YEAR :  > 55 000 
ÁANALYSIS PERFORMED PER YEAR : > 450 000
ÁSANAS  ISO 17025 ACCREDITED
ÁCORE FUNCTION :

1. WATER QUALITY ANALYSIS 
2. AIR QUALITY MONITORING 
3. PROCESS TECHNOLOGY SUPPORT
4. RESEARCH AND DEVELOPMENT
5. PROFESSIONAL ADVISORY SERVICES



Å Inland Water (Rivers and Vleis): 20 Major 
catchment areas, 2400 km rivers, many 
seasonal wetlands, ‘vleis’ water bodies 
and estuaries

Å Stormwater: reticulation network 
(5600km), 10 stormwater dams and 800 
ponds

Å Potable water supply: 5 major 
catchments, 12 WTP, 135 Reservoirs, >260 
Distribution points, pipelines >10927 km 

ÅWastewater: 487 pump stations, 26 
WWTW of which 3 are marine outfalls 
(~700MLD), 9524 km sewer pipes, 206966 
manholes

Å Treated Effluent: 308km pipeline

Å Recreational nodes: Zeekoevlei, Zandvlei
and Rietvlei, beaches and tidal pools

Å >300 Industries
Å Groundwater (287 active boreholes): 

Landfill Sites, Cemeteries and CFA, TMG, 
Atlantis, WWTW

WATER QUALITY MONITORING 



AIR QUALITY MONITORING STATIONS
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AQM Stations Parameters being measured

Athlone SO2

Atlantis SO2, NOX,O3 and meterological

Bellville South PM10, SO2 andmeterological

Bothasig SO2, Noxand meterological

Foreshore Currentlydecommissioned

Goodwood PM10, PM2.5, Nox, O3, CO andmet

Khayelitsha PM10, PM2.5, SO2,Nox, VOC andmet

Molteno Noxand O3

Plattekloof PM10, SO2, Noxand O3

Potsdam VOCs

Somerset West SO2and met

Tableview PM10, PM2.5, SO2,Noxand met

Wallacedene PM10, SO2, Nox, O3, and met
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Our Customers 

Water and Sanitation Community Services
and Health

Urban 
Waste 
Managemen
t

Spatial planning and 
Environment

Bulk water City Health Solid 
Waste 

Environmental 
Management

Waste water Recreation and 
Parks 

Coastal Management

Catchment Storm water and 
River Management

Biodiversity 
Management

Reticulation

Water Demand Management,
Policy and Regulation

Informal Settlements, Basic 
Services



WHAT ARE OUR WATER QUALITY CHALLENGES
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Prior to the 2015 drought
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Previous Potable Water Supply



The 2015 drought



New possible potable water supply for water 
sensitive city



SSB research reports produced



Water Quality Challenges faced during the drought

17Review of Sampler Working Time
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Public water quality assurance during drought



SSB research reports produced



PROFESSIONAL SCIENTIFIC ADVICE PROVIDED ON 

VARIOUS QUERIES

20

VOLUME 1 2 2 3 3 3 3 4 5 6 7

YEAR 1996 1996 1996 1996 1996 1996 1996 1996 1996 1996 1996

EDITION 2nd 2nd 2nd 2nd 2nd 2nd 2nd 2nd 2nd 2nd 1st

UNITS
Domestic (Human 

consumption)

Recreation full 

contact

Recreational 

intermediate 

contact

Industry 

Category 1

Industry 

Category 2

Industry 

Category 3

Industry Use 

Category 4

Agricultural  

irrigation

Agricultural 

Livestock 

watering

Agriculture 

Aquaculture

Aquatic 

Ecosystems

Algae 

(Chlorophyll a )
µg/L chl a 0-1(a); 

0 - 15 (free 

floating algae);
NA NA NA NA NR NA NA NA NA

NA - Not available, NR - Not relevant 

(a) µg/l chl a;

Algae cells/ml 0 - 50(a); 0 - 0.8 (b)  0 - 6 (a) NA NA NA NA NR NA
<6.0 (c); <2000 

(d)
NA NA

 (a) blue green algal cells/ml; (b) µg/l of 

microcystin, (c ) blue-green algae 

colonies/0.5mL in a 2 min scan at 200x 

magnification; (d) Microcystin cells/mL

Alkalinity mg/L NA NA NA 0 - 50 0 - 120 0 - 300 0 - 1200 NA NA 20 -100 NA NA - Not available

Aluminium mg/L 0 - 0.15 NA NA NA NA NA NR 0 - 5 0 - 5 <0.03 <0.005 NA - Not available; NR - Not relevant

Ammonia mg NH3/L 0 - 1.0 NA NA NA NA NA NR NA NA
0 - 0.025 (a); 

0.3 - 2.0 (b)
<0.007

(a) Cold Water Species; (b) Warm 

water species

Arsenic mg/L 0 - 0.01 NA NA NA NA NA NA 0-0.01 0 - 1 0-0.05 <0.01

Asbestos fibres/L 0 - 1x10
6

NA NA NA NA NA NA NA NA NR NA NA - Not available; NR - Not relevant

Atrazine mg/L 0 - 0.002 NA NA NA NA NA NR NA NA <0.0002 <0.01 NA - Not available; NR - Not relevant

Beryllium mg/L NA NA NA NA NA NA NA 0 - 0.01 NA NA NA NA - Not available

Boron mg/L NA NA NA NA NA NA NA 0 - 0.5 0 - 5 NA NA NA - Not available

Cadmium µg/L 0 - 5 NA NA NA NA NA NA 0 - 10 0 - 10 0 - 0.2 0.15 NA - Not available

Calcium mg Ca/L 0 - 32 NA NA NA NA NA NA NA 0 - 1000 NA (a) NA (a) See Total Hardness guideline

Carbon Dioxide 

CO mg/L NA NA NA NA NA NA NR NA NA 12 NA NA - Not available; NR - Not relevant

Chemical 

Oxygen 

Demand mg/L NA NA NA 0 - 10 0 - 15 0 - 30 0 - 75 NA NA NR NA NA - Not available; NR - Not relevant

Chloride mg/L 0 - 100 NA NA 0 -20 0 - 40 0 - 40 0 -500 0 - 1.0
0 - 1500 (a); 0 - 

3000 (b)
0 - 600 NA

(a) Monogastrics and poultry; (b) other 

livestock

Chromium(VI) mg/L 0 - 0.05 NA NA NA NA NA NA 0 - 0.1 0 - 1 <0.002 <0.007; <0.012 (a)(a) Chromium (III)

Cobalt mg/L NA NA NA NA NA NA NA 0 - 0.05 0 - 1 NA NA NA - Not available; NR - Not relevant

Coliforms counts/100mL 0 (b); 0 - 5 (c )
0 - 150(b); 0 - 

130 (a)
0 - 1000 (b) NA NA NA NA <1(b) 0 - 200 (b) NA NA

(a) E coli; (b) Faecal coliforms; (c ) total 

coliforms

Coliphages counts/100mL 0 - 1 0 - 20 NA NA NA NA NA NA NA NA NA NA - Not available

Copper mg/L 0 - 1 NA NA NA NA NA NA 0 - 0.2
0 - 0.5(a); 0 - 1(b); 

0 - 5(c )
0.005 <0.0003

(a) Sheep & pre-weaned calves; (b) 

Cattle; (c )Horses, pigs & poultry

Cyanide mg HCN/L NA NA NA NA NA NA NA NA NA <0.05 <0.001 NA - Not available; NR - Not relevant

Dissolved 

Organic Carbon mgC/L 0 - 5 NA NA NA NA NA NA NA NA NR NA NA - Not available; NR - Not relevant

Dissolved 

Oxygen 
mg/L NA NA NA NR NR NR NR NA NA

6 - 9 (a); 5 - 

8(b)

80% - 120% 

saturation

(a) Cold Water Species; (b) 

Intermediated and Warm water 

species

Endosulfan µg/L NA NA NA NA NA NA NA NA NA <0.003 <0.01 NA - Not available

Enteric Viruses TCID50/10L <1 0 NA NA NA NA NA NA NA NA NA NA - Not available 

Faecal 

Streptococci counts/100mL NA 0 - 30 0 - 230 NA NA NA NA NA NA NA NA NA - Not available 

Fluoride mg/L 0 - 1 NA NA NA NA NA NA 0 - 2 0 - 2(a); 0 - 6(b) NA <0.75 (a) all other livestock; (b) Ruminants

Herbicides NA NA NA NA NA NA NA NA NA (a) NA (a) refer to the guideline (pg75)

Iron mg/L 0 - 0.1 NA NA 0 - 0.1 0 - 0.2 0 - 0.3 0 - 10 0 - 5 0 - 10 0.01 NA NA - Not available 

Lead mg/L 0 - 0.01 NA NA NA NA NA NA 0 - 0.2

0 - 0.1(a); 0 - 

0.5(b) 0 - 0.01 <0.0002 (a) all other livestock; (b) Pigs

Lithium mg/L NA NA NA NA NA NA NR 0 - 2.5 NA NA NA NA - Not available; NR - Not relevant

Magnesium mg/L 0 - 30 NA NA NA NA NA NA NA 0 - 500 NA NA NA - Not available 

Manganese mg/L 0 - 0.05 NA NA 0 - 0.05 0 - 0.1 0 - 0.2 0 - 10.0 0 - 0.02 0 - 10 <0.1 <0.18 NA - Not available 

Mercury µg/L 0 - 0.001 NA NA NA NA NA NA NA 0 - 1.0 0 - 0.001 <0.04 NA - Not available 

Molybdenum mg/L NA NA NA NA NA NA NA 0 - 0.01 0 - 0.01 NA NA NA - Not available 

Nickel mg/L NA NA NA NA NA NA NA 0 - 0.2 0 - 1 NA NA NA - Not available 

Nitrate/Nitrite mg/L 0 - 6 (a&b) NA NA NA NA NA NA
See Nitrogen 

(inorganic)

0 - 100 (a); 0 - 

10(b)
0 - 0.05(a)

See Nitrogen 

(inorganic)
(a) NO3; (b) NO2

Nitrogen 

(Inorganic)
mg/L NA NA NA NA NA NA NA 0 - 0.5 (a) NA NR <0.5 *

* A TWQR should only be derived after 

case and site-specific studies, the 

inorganic nitrogen of surface waters 

should not be changed more than 15%; 

(a) irrigation equipment

Odour Ton 1 NA NA NA NA NA NA NA NA NR NA NA - Not available; NR - Not relevant

Parasites (a) (a)Refer to the guideline (pg 105)

PCBs 

(Polychlorinate

d Biphenyls)

NA NA NA NA NA NA NA NA NA (a) NA
(a) The detection of any PCB levels 

should be regarded as serious

Pesticides NA NA NA NA NA NA NA NA NA (a) NA (a) refer to the guideline

pH pH units 6 - 9 6.5 - 8.5 NA 7.0 - 8.0 6.5 - 8.0 6.5 - 8.0 5 - 10 6.5 - 8.4 NA 6.5 - 9.0 *

* pH values should not be allowed to 

vary from the range of the background 

pH values for a specific site and time of 

day, by >0.5 of a pH unit, or by >5%, 

and should be assessed by whichever 

estimate is the more conservative
Phenol µg/L 0 - 1 NA NA NA NA NA NA NA NA <1000 <30 NA - Not available 

Phosphorus 

(Inorganic) mg/L NA NA NA NA NA NA NA NA NA <0.1 <5 NA - Not available 

Potassium mg/L 0 0 50 NA NA NA NA NA NA NA NA NA NA NA - Not available 

Protozoan 

Parasites 

cysts or 

oocysts/10L
<1 NA NA NA NA NA NA NA NA NA(a) NA (a) refer to the guideline

Radionuclides Bq/L

0 - 0.5(a); 0 - 1.38(b); 

0 - 0.89(c ); 0 - 

0.228(d); 0 - 0.42(e ); 

0 - 11(f); 0 - 0.42(g) 

NA NA NA NA NA NA NA NA NA NA

(a)Gross alpha activity; (b) Gross beta 

activity; (c )
238

Uranium; (d)
232

Thorium; 

(e ) 
226

Radium; (f) 
222

Radon; (f) 
228

Radium

Selenium mg/L 0 - 0.02 NA NA NA NA NA NA 0 - 0.02 0 - 50 0 - 0.3 <0.002

Silica mg/L NA NA NA 0 - 5 0 - 10 0 - 20 0 - 150 NA NA NA NA

Sodium mg/L 0 - 100 NA NA NA NA NA NA <70 0  - 2000 NA(a) NA See TDS guideline

Sodium 

Absorption 

Rate NR NR NR NR NR NR NR 0 - 1.5 NR NR NR

Sulphate mg/L 0 - 200 NA NA 0 - 30 0 - 80 0 - 200 0 - 500 NA 0 - 1000 NA NA

Sulphides mg/L NA NA NA NA NA NA NA NA NA 0 - 0.001(a) NA (a) H2S

Suspended 

Solids
mg/L NA NA NA 0 - 3 0 - 5 0 - 5 0 - 25 0 - 50(a) NA

<50(b), 

<20000 (c )
NA

(a) Clogging of drip irrigation systems; 

(b) Clear water species; (c )Turbid 

water species

Temperature Degree Celcius NA NA NA NA NA NA NA NA NA (a) NA (a) refer to the guideline

Total Dissolved 

Gases
% TGP NA NA NA NA NA NA NA NA NA

<100 (a); <105 

(b)
NA

(a) cold water fish; (b) 

intermediate/Warm water fish

Total Dissolved 

Solids 
mg/L 0 - 450 NA NA 0  -100 0 - 200 0 - 450 0 - 1600 <40

0 - 1000 (a); 0 - 

2000(b); 0 - 

3000(c )

NA(d) *

* TDS should not change by >15% from 

the normal cycles of the water body 

under impacted conditions at any time 

of the year. (a) Dairy, pigs and poultry; 

(b) Cattle & horses; (c ) sheep; (d) See 

TDS guideline

Total Hardness mg CaCO3/L NA NA NA 0 - 50 0 - 100 0 - 250 0 - 1000 <0.2 NA 20 - 100 NA NA - Not available 

Trihalomethane

s µg/L 0 - 100 NA NA NA NA NA NA NA NA NA NA NA - Not available 

Turbidity NTU 0 - 1 <3.0(a) NA NA NA NA NA NA NA <25 (b) NA
(a) Secchi disc depth; (b) clear water 

species

Uranium mg/L NA NA NA NA NA NA NA 0 - 0.01 NA NA NA NA - Not available 

Vanadium mg/L 0 - 0.1 NA NA NA NA NA NA 0 - 0.1 0 - 1 NA NA NA - Not available 

Zinc mg/L 0 - 3 NA NA NA NA NA NA 0 - 1 0 - 20 <0.03 <0.002 NA - Not available 

SOUTH AFRICAN WATER QUALITY GUIDELINES

Summary of Guidelines for Alternative water use



RESEARCH REPORTS CONTIN…
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Sewage pollution into rivers/lagoons/estuaries

23



Sewage pollution into rivers/lagoons/estuaries
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Changes in drinking water supply system due to storm 

events
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Changes in drinking water supply system due to storm 

events

26



Sampling methodology
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Building capacity within SSB



Method Development Of Contaminants Of Emerging Concern 
(CECs)

Å Local municipal labs still building capacity: equipment and staff

Å No lab accredited for CECs especially pharmaceuticals

Å SSB: CEC Priority List

Å LCMSMS  - current validation: Microcystinand Nodularin

Å GC-TOF



Method Development For Pathogens

Å Molecular Laboratory Development



Mobile Laboratory

Å A Rapid Response 
Mobile Laboratory with 
4x4 capability

Å Equipped with the latest 
relevant laboratory field 
analytical equipment,

Å Laboratory space to 
conduct on-site analysis,

Å Off grid power supply to 
enable extended remote 
working ability 

Å Connectivity to in-time 
results reporting to 
customers



Transition towards a Water Sensitive City
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Transition towards a Water Sensitive City

Water Sensitive City

Impact of 
Urbanization and 

Development 
along  and next 

to rivers 

Modelling to 
determine 

impact on water 
quality

Social Science 
(Adopt a River 
programme)

Engineering 
Solutions (move 
towards Nature 
based solutions)

Novel Scientific 
Solutions

Partnerships 

INTEGRATED APPROACH



Transition towards a Water Sensitive City

Bigger picture / holistic view is required even when monitoring  local scale impacts

ïMultidisciplinary is key to understanding freshwater and estuarine systems 
for informing decision-making  

ïCity’s role to develop management plans, comply with regulations and 
manage systems 

ÅDevelopment and restoration of riparian vegetation and buffers (may 
improve water quality and aquatic habitats and reduce sediment loading 
and erosion, filter and trap nutrients)

ÅDevelopment of Estuary Management Plans (generate information and 
implementation of management measures)

ÅEcological Risk Assessments with the evaluation of specific sources for 
specific stressors

ÅContinuous monitoring plans to determine the response of these 
estuaries and river systems to the implementation of mitigation / 
management measures.



Transition towards a Water Sensitive City

Challenges related to Environmental Monitoring B
M

R
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People –Capacity Building
Å Staff complement
Å Training of staff

X
X

X
X

X
X

X
X

X
X

Assets
Å Lab Space 
Å Equipment
Å 4X4 vehicles
Å Boats

X

X
X
X

X

X

Monitoring
Å No alignment betweenvarious monitoring activities
Å Lack of real time river flow data
Å No baseline data available (incl. CEC’s)
Å No sediment analysis 
Å No remote sensing

X
X

X

X
X X

X

X
X
X
X
X

X
X
X

X

X

XBM –Biomonitoring
RD –Reserve Determination
TOX –Toxicity Testing
CM –Coastal Monitoring
EM –Estuary Monitoring
IM –Inland Monitoring
DM –Dam Monitoring



Transition towards a Water Sensitive City

In-house SSB skills that can assist in different areas for environmental 
monitoring:

ïConduct SASS5 and assist with training (Biomonitoring & River Health )

ïCollection of data for Estuarine Monitoring Plans (EMPs) 

ïDevelopment of Estuarine Monitoring Plans (EMPs) ςwith other Branches 

ïDevelopment of Water Quality Improvement Plans ςwith other Branches

ïInterpretation of grain size analysis, vegetation surveys, cross-section profiles, 
flow and water quality for Abiotic Driver and Biotic Response Monitoring

ïSupport the incorporation of spatial data sets in GIS maps as base layers to 
inform users of environmental priority areas.  

ïConduct Sample point audit: (sample points numbers, location and parameters 
analysed)

Capacity Building

ïGeomorphology, 

ïHabitat assessments and vegetation surveys

ïFish, birds and marine ecologists



Transition towards a Water Sensitive City

Data Management 

Å Improvements in environmental monitoring is important, however without 

interpretation ςjust data  

Å Contribute to interpretive research reports  - creating knowledge from data to 

inform management

Å The national scale projects highlights data shortcomings:

Å Estuaries, wetlands, river health, groundwater is not sufficiently monitored

Å Baseline data and continuous monitoring is essential in all systems and that 

this can feed into national scale objectives

Å E.g. Reserve determinations are mandated to DWS but long-term consistent 
monitoring can provide essential data and knowledge to such initiatives



Transition towards a Water Sensitive City

Creating Partnerships and finding solutions

ïForming partnerships with Various organisations that can assist in bridging the 
gaps we have in terms of planning, monitoring, implementation, data 
management and find solutions.

ïPartnerships with branches within the City 

Åeg. WW, CSRM, Biodiversity, Coastal management and Environmental 
Management

ïForming partnerships with co-management between all stakeholders including the 
public, private sectors and society

Memorandum of Agreements (MOAs)

ïThe establishment of Memorandum of Agreements with various academic  
institutions, organisations, etc. can be used as a vehicle to help to create 
partnerships internally and externally



CONCLUSION



Without proper monitoring, management and conservation 
measures, our environmental water systems will continue to 
deteriorate as a result of land use activities in their catchments 

This might lead to complete loss of nursery functions, loss of 
biodiversity and severely altered water quality,loss of 
ecological services (nursey grounds for marine species) and loss 
of social services (fishing, water sports, etc).

CONCLUSION



CONCLUSION

Breaking down the silos Collaborative partnerships 



Thank You

Swastika.SurujlalNaicker@capetown.gov.za


