	[image: ]	RT37-2024 ANNEXURE A – TECHNICAL SPECIFICATION REQUIREMENTS 
[image: coatofarms1]















ANNEXURE A: TECHNICAL SPECIFICATION REQUIREMENTS
RT37-2024

SUPPLY, DELIVERY, INSTALLATION, COMMISSIONING, AND MAINTENANCE OF AIR-QUALITY MONITORING STATIONS AND RELATED INFRASTRUCTURE FOR A PERIOD OF THIRTY SIXTY (36) MONTHS



SCOPE OF SERVICES/ TERMS OF REFERENCE

1. PURPOSE 
1.1. The purpose of this section is to articulate the National Treasury’s requirements for the services for the supply, delivery, installation, commissioning and maintenance of Air-Quality Monitoring Stations and related infrastructure for a period of thirty sixty (36) months.

2. 	 SCOPE OF WORK
2.1. [bookmark: _Hlk149045217][bookmark: _Hlk148964727][bookmark: _Hlk149038508]OUTPUT A: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONING OF AMBIENT AIR QUALITY MONITORING INSTRUMENTS 
The service provider will supply, deliver, install and commission ambient air quality monitoring instruments as prescribed in Table   to  Table 9 below. Section 12 of the National Environmental Air Quality Act (Act No. 39 of 2004) (NEMAQA) provide provisions to prescribe a manner in which ambient air quality measurements must be carried out; and the form in which such measurements must be reported. As such, the National Ambient Air Quality Standards (NAAQS) established in terms of Section 9, read with Section 12 of the NEMAQA prescribed mandatory reference measurements methods for each pollutant to be used for conducting ambient air quality (or equivalent methods).
[bookmark: _Hlk149044760]
2.1.1. [bookmark: _Hlk149042732]OUTPUT A1: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF SULPHUR DIOXIDE MONITORING ANALYSER 

The service provider shall supply, deliver, install and commission the sulphur dioxide analyser as prescribed in Table  below.
[bookmark: _Ref150338376][bookmark: _Toc154046297]Table 1: Output A1: Supply, delivery, installation and commissioning of sulphur dioxide analyser 
	Pollutant Monitored
	Reference Method or Equivalent
	Description
	Means of Verification

	Sulphur Dioxide (SO2)
	The reference method for the analysis of SO2 shall be ISO 6767 or equivalent.


	Air quality monitoring for the determination of the mass concentration of sulphur dioxide in ambient air using ultraviolet fluorescence (UVF)

The SO2 analyser must include one (1) year warranty from the date of commissioning. 
	Commissioning report indicating that the analyser has been installed, calibrated and is reporting data LIVE to SAAQIS.


2.1.2. 
OUTPUT A2: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF NITROGEN DIOXIDE MONITORING ANALYSER

The service provider shall supply, deliver, install and commission the nitrogen dioxide analyser as prescribed in Table  below.
[bookmark: _Ref150338413][bookmark: _Toc154046298]Table 2: Output A2: Supply, delivery, installation and commissioning of nitrogen dioxide analyser 
	Pollutant Monitored
	Reference Method or Equivalent
	Description
	Means of Verification

	Nitrogen Dioxide (NO2)
	The reference method for the analysis of NO2 shall be ISO 7996 or equivalent
	Air quality monitoring for the determination of the mass concentration of nitrogen oxides in ambient air - Chemiluminescence method  

The NO2 analyser must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the analyser has been installed, calibrated and is reporting data LIVE to SAAQIS.




2.1.3. OUTPUT A3: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF OZONE MONITORING ANALYSER

The service provider shall supply, deliver, install and commission the ozone analyser as prescribed in Table  below.
[bookmark: _Ref150338434][bookmark: _Toc154046299]Table 3: Output A3: Supply, delivery, installation and commissioning of ozone analyser
	Pollutant Monitored
	Reference Method or Equivalent
	Description
	Means of Verification

	Ozone (O3)
	The reference method for the analysis of O3 shall be UV photometric methods as prescribed in SANS 13964 or equivalent.
	Air quality monitoring for the determination of ozone in ambient air - Ultraviolet Photometric Method. 

The O3 analyser must include one (1) year warranty from the date of commissioning. 
	Commissioning report indicating that the analyser has been installed, calibrated and is reporting data LIVE to SAAQIS.






2.1.4. OUTPUT A4: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF BENZENE MONITORING ANALYSER 

The service provider shall supply, deliver, install and commission the benzene analyser as prescribed in Table  below.
[bookmark: _Ref150338457][bookmark: _Toc154046300]Table 4: Output A4: Supply, delivery, installation and commissioning of benzene analyser
	Pollutant Monitored
	Reference Method or Equivalent
	Description
	Means of Verification

	Benzene (C6H6)
	The reference method for the sampling and analysis of C6H6 shall be either EPA Compendium Method TO-14A or Compendium Method TO-17 or equivalent methods.
	Air quality monitoring for the determination of Volatile Organic Compounds (VOCs) in ambient air using specially prepared canisters with subsequent analysis by Gas Chromatography or using active sampling onto sorbent tubes.

The C6H6 analyser must include one (1) year warranty from the date of commissioning. 
	Commissioning report indicating that the analyser has been installed, calibrated and is reporting data LIVE to SAAQIS.



2.1.5. OUTPUT A5: SUPPLY, DELVERY, INSTALLATION AND COMMISSIONG OF THE CARBON MONOXIDE MONITORING ANALYSER 

The service provider shall supply, deliver, install and commission the carbon monoxide analyser as prescribed in Table  below.
[bookmark: _Ref150338477][bookmark: _Toc154046301]Table 5: Output A5: Supply, delivery, installation and commissioning of carbon monoxide analyser
	Pollutant Monitored
	Reference Method or Equivalent
	Description
	Means of Verification

	Carbon Monoxide (CO)
	The reference method for analysis of CO shall be ISO 4224 or equivalent.


	Ambient air quality monitoring for the determination of carbon monoxide in ambient air — non-dispersive infrared spectrometry method.

The CO analyser must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the analyser has been installed, calibrated and is reporting data LIVE to SAAQIS.



OUTPUT A6: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF HYDROGEN SULPHIDE MONITORING ANALYSER

The service provider shall supply, deliver, install and commission the hydrogen sulphide analyser as prescribed in Table  below.
[bookmark: _Ref150338495][bookmark: _Toc154046302]Table 6: Output A6: Supply, delivery, installation and commissioning of hydrogen sulphide analyser 
	Pollutant Monitored
	Reference Method or Equivalent
	Description
	Means of Verification

	Hydrogen Sulphide (H2S)
	The reference method for analysis of H2S shall be ISO 6767 or equivalent.
	Ambient air quality monitoring for the determination of the mass concentration of hydrogen sulphide in ambient air. 

The H2S analyser must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the analyser has been installed, calibrated and is reporting data LIVE to SAAQIS.



2.1.6. OUTPUT A7: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF PARTICULATE MATTER MONITORING ANALYSER

The service provider shall supply, deliver, install and commission the particulate matter analysers as prescribed in Table  to Table below.
[bookmark: _Ref150338599][bookmark: _Toc154046303]Table 7: Output A7-1: Supply, delivery, installation and commissioning of Particulate Matter (PM10) analyser
	Pollutant Monitored
	Reference Method or Equivalent
	Description
	Means of Verification

	Particulate Matter (PM10)
	The reference method for the determination of fraction of suspended particulate matter, PM10 shall be EN 12341 or equivalent.


	Ambient air quality monitoring for the determination of the mass concentration of suspended particulate matter, (PM10) in ambient air.

The PM10 analyser must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the analyser has been installed, calibrated and is reporting data LIVE to SAAQIS.



[bookmark: _Ref150338626][bookmark: _Toc154046304]Table 8: Output A7-2: Supply, delivery, installation and commissioning of Particulate Matter (PM2.5) analyser
	Pollutant Monitored
	Reference Method or Equivalent
	Description
	Means of Verification

	Particulate Matter (PM2.5)
	The reference method for the determination of fraction of suspended particulate matter, PM2.5 shall be EN 14907 or equivalent.


	Ambient air quality monitoring for the determination of the mass concentration of suspended particulate matter, (PM2.5) in ambient air.

The PM2.5 analyser must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the analyser has been installed, calibrated and is reporting data LIVE to SAAQIS.


[bookmark: _Ref152838264][bookmark: _Toc154046305]Table 9: Output A7-3: Supply, delivery, installation and commissioning of dual analyser for Particulate Matter (PM10 and PM2.5)
	Pollutant Monitored
	Reference Method or Equivalent
	Description
	Means of Verification

	Particulate matter, PM10 and PM2.5
	The reference method for the determination of fractions of suspended particulate matter, PM10 and PM2.5 shall be EN 14907 or equivalent.


	Ambient air quality monitoring for the determination mass concentration of suspended particulate matter, both PM10 and PM2.5 in ambient air.

The dual analyser must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the analyser has been installed, calibrated and is reporting data LIVE to SAAQIS.



2.1.7. OUTPUT A8: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF THE LEAD MONITORING ANALYSER
The service provider shall supply, deliver, install and commission the lead analyser as prescribed in Table below.
[bookmark: _Ref150338658][bookmark: _Toc154046306]Table 10: Output A8: Supply, delivery, installation and commissioning of the lead analyser
	Pollutant Monitored
	Reference Method or Equivalent
	Description
	Means of Verification

	Lead (Pb)
	The reference method for the analysis of Pb shall be ISO 9855 or equivalent.

	Air quality monitoring for the determination of the lead content of aerosols collected on filters in ambient air - Atomic absorption spectrometric method. 

The lead analyser must include one (1) year warranty from the date of commissioning. .
	Commissioning report indicating that the analyser has been installed, calibrated and is reporting data LIVE to SAAQIS.


[bookmark: _Hlk148965145]
The service provider must have the expertise and capacity to undertake installation and commissioning of new ambient air quality monitoring equipment’s. In the event, that the appointed service provider is unable or lacks the expertise to install and commission these equipment’s, the service provider can only sub-contract the services of the equipment supplier for each specific instrument.

2.2. OUTPUT B: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONING OF METEOROLOGICAL MONITORING INSTRUMENTS
The service provider will supply, deliver, install and commission meteorological instruments to measure parameters as prescribed and listed in the  Table  to Table  below.  

2.2.1. OUTPUT B1: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF THE WIND SPEED MONITORING INSTRUMENT

The service provider shall supply, deliver, install and commission the wind speed monitoring instrument as prescribed in Table  below.
[bookmark: _Ref150341328][bookmark: _Toc154046307]Table 11: Output B1: Supply, delivery, installation and commissioning of the wind speed instrument
	Parameter Monitored
	Method 
	Description
	Means of Verification

	Wind speed
	Cup, prop or sonic anemometer with 0-1V/0-5V output
	Determination of wind speed within operating range of 0.5 – 50 m/s and the resolution of 0.1 m/s.

The instrument must include one (1) year warranty from the day of commissioning.
	Commissioning report indicating that the instrument has been installed, calibrated and reporting data LIVE to SAAQIS.





2.2.2. OUTPUT B2: SUPPLY, INSTALLATION AND COMMISSIONG OF THE WIND DIRECTION MONITORING INSTRUMENT

The service provider shall supply, deliver, install and commission the wind direction monitoring instrument as prescribed in  Table 12 below.
[bookmark: _Ref150341513][bookmark: _Toc151377453][bookmark: _Toc154046308]Table 12: Output B2: Supply, delivery, installation and commissioning of the wind direction instrument
	Parameter Monitored
	Method 
	Description
	Means of Verification

	Wind direction 
	Wind vane or sonic anemometer with 0-1V/0-5V output
	Determination of wind direction within operating range of 0 – 360 degrees and the resolution of 1.0 degrees

The instrument must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the instrument has been installed, calibrated and reporting data LIVE to SAAQIS.



2.2.3. OUTPUT B3: SUPPLY, DELVERY, INSTALLATION AND COMMISSIONG OF THE AMBIENT TEMPERATURE MONITORING INSTRUMENT

The service provider shall supply, deliver, install and commission the ambient temperature monitoring instrument as prescribed in Table  below.
[bookmark: _Ref150341808][bookmark: _Toc154046309]Table 13: Output B3: Supply, delivery, installation and commissioning of the ambient temperature instrument 
	Parameter Monitored
	Method 
	Description
	Means of Verification

	Ambient Temperature 
	Temperature sensor with 0-1/0-5V output
	Determination of ambient temperature within operating range of -30 – 50oC and resolution of 0.1oC

The instrument must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the instrument has been installed, calibrated and reporting data LIVE to SAAQIS.






2.2.4. OUTPUT B4: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF THE AMBIENT PRESSURE MONITORING INSTRUMENT

The service provider shall supply, deliver, install and commission the barometric pressure monitoring instrument as prescribed in Table  below.
[bookmark: _Ref152840180][bookmark: _Toc154046310]Table 14: Output B4: Supply, delivery, installation and commissioning of the atmospheric pressure instrument
	Parameter Monitored
	Method 
	Description
	Means of Verification

	Atmospheric/ Barometric Pressure
	Pressure sensor with (0-5V)/ 0-5V output
	Determination of atmospheric pressure within the operating range of 600 – 1100hPa and the resolution of 0.5hPa.

The instrument must include one (1) year warranty from the date of commissioning. 
	Commissioning report indicating that the instrument has been installed, calibrated and reporting data LIVE to SAAQIS.



2.2.5. OUTPUT B5: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF THE RELATIVE HUMIDITY MONITORING INSTRUMENT

The service provider shall supply, deliver, install and commission the relative humidity monitoring instrument as prescribed in Table 5 below.
[bookmark: _Ref150342416][bookmark: _Toc154046311]Table 15: Output B5: Supply, delivery, installation and commissioning of the relative humidity instrument
	Parameter Monitored
	Method 
	Description
	Means of Verification

	Relative Humidity
	Relative humidity sensor with 0-1/0-5V output

	Determination of ambient relative humidity within the operating range of 0 – 100% and the resolution of 0.5%.

The instrument must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the instrument has been installed, calibrated and reporting data LIVE to SAAQIS.






2.2.6. OUTPUT B6: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF THE SOLAR RADIATION MONITORING INSTRUMENT

The service provider shall supply, deliver, install and commission the solar radiation measuring instrument as prescribed in Table 6 below.
[bookmark: _Ref150344442][bookmark: _Toc154046312]Table 16: Output B6: Supply, delivery, installation and commissioning of the solar radiation instrument
	Parameter Monitored
	Method 
	Description
	Means of Verification

	Solar Radiation
	Solar radiation sensor with 
0-1/0-5V output
	Determination of solar radiation within the operating range of 
0 – 1100 watts/m2 and the resolution of 10 watts/m2

The instrument must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the instrument has been installed, calibrated and reporting data LIVE to SAAQIS.




2.2.7. OUTPUT B7: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF THE RAIN MONITORING INSTRUMENTS

The service provider shall supply, deliver, install and commission precipitation monitoring instrument as prescribed in Table 7 below.
[bookmark: _Ref150344774][bookmark: _Toc154046313]Table 17: Output B7: Supply, delivery, installation and commissioning of the precipitation instrument
	Parameter Monitored
	Method 
	Description
	Means of Verification

	Precipitation
	Precipitation sensor of 0-1/0-5V output

	Determination of precipitation within the operating range of 0 – 30 mm/hr and the resolution of 0.25 mm/hr.

The instrument must include one (1) year warranty the date of commissioning.
	Commissioning report indicating that the instrument has been installed, calibrated and reporting data LIVE to SAAQIS.




The service provider must have the expertise and capacity to undertake installation and commissioning of new meteorological equipment’s. In the event, that the appointed service provider is unable or lacks the expertise to install and commission these equipment’s, the service provider can only sub-contract the services of the equipment supplier for each specific instrument.

2.3. OUTPUT C: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONING OF AUXILIARY EQUIPMENTS
The service provider will supply, deliver, install and commission a number of auxiliary equipment’s such as data management systems that will allow the effective and reliable transfer of data and power back-up systems to minimise the data loss. The auxiliary equipment’s are prescribed in Table 8 and  Table 0 below.

2.3.1. OUTPUT C1: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONING OF THE DATA ACQUISITION SYSTEM

The service provider will supply, deliver, install and commission the Data Acquisition System at the station that will allow the effective and reliable collection of data from the air quality analysers and sensors for storage and transfer of data. 
[bookmark: _Ref152840953][bookmark: _Toc154046314]Table 18: Output C1: Supply, delivery, installation and commissioning of the data acquisition system
	Unit
	Description
	Means of Verification

	Data Acquisition System
	The data acquisition system should meet the following requirements:
· Digital data signal logging capability.
· On-site storage capacity for a minimum period of 3 months 
· On-site data visualization capability (computer or laptop).
· The system should store 1 minute average values as an absolute minimum calculated from the finer resolution instantaneous measurements (10 seconds). 
· Remote access capability.
· The instrument must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the data acquisition system installed and allowing transfer of data LIVE from the station to the SAAQIS.





2.3.2. OUTPUT C2: SUPPLY, DELIVERY, INSTALLATION AND COMMISSIONG OF POWER BACKUP SOLUTIONS AND OTHER HARDWARE 

The service provider will supply, deliver, install and commission the power backup solutions listed in Table  to ensure that in the event of power interruptions, ambient air quality monitoring remains uninterrupted and mitigate any damage to the instrument from any variations in voltage resulting from power interruptions. The network owners will indicate which Item Number they require for their network/instrument which will be executed by the selected service provider. 
[bookmark: _Ref152840969][bookmark: _Toc154046315][bookmark: _Hlk154056410]Table 19: Output C2: Power Backup Solutions
	No 
	Unit*
	Description
	Means of Verification

	1. 
	Uninterruptible Power Supply (UPS)
	
	Commissioning report indicating that the power backup solutions are installed at the station and operating effectively.

Certificates of compliance

	2. 
	Power back up system capacity of 05 – 12 KVA (inverters included)
	Power backup systems which include batteries with capacity of 5 - 12 KVA and inverters
	

	3. 
	Batteries (Lithium Ion or better) with capacity of 5 KVA
	Power backup solutions with capacity of 5 - 12 KVA
	

	4. 
	Batteries (Lithium Ion or better) with capacity of 8 KVA
	
	

	5. 
	Batteries (Lithium Ion or better) with capacity of 12 KVA
	
	

	6. 
	Solar Panels
	Panels should match the inverter and battery capacity of 5 – 12 KVA
	

	7. 
	Wind Turbines 
	Horizontal or vertical turbine type to match the battery capacity 5 – 12 KVA with minimum operating range 2.5 - 25m/s
	

	8. 
	Voltage Regulator
	5kVa220 Voltage Regulators
	

	9. 
	Inverters 
	5-10KW-10KWlithium-ion battery backup system fast charging
	

	10. 
	Surge Protector
	220-255 vac-single phase
	

	11. 
	Air Conditioning System
	Air conditioning unit to ensure the station internal temperature remains at optimal temperatures for effective operation of internal instrumentation 
	Commissioning report indicating that the air conditioning unit is installed at the station and operating effectively






2.3.3. OUTPUT C3: SUPPLY AND DELIVERY OF OTHER HARDWARE 
[bookmark: _Ref154053634][bookmark: _Toc154046316]Table 20: Output C3: Supply and delivery of other hardware’s
	[bookmark: _Hlk158620415]No
	Unit*
	Description
	Means of Verification

	1. 
	Portable Zero Air Generators
	Output:	10 SLPM at 30 psig
Max Delivery Pressure:	30 psig 
Dew Point Less than:	Less than -20ºC
Dryer:	Regenerative heatless with lifetime of greater than 5 years
Output Concentration:	
SO2 < 0.025 ppb
H2S < 0.025 ppb
NO < 0.025 ppb
NO2 < 0.025 ppb
NH3 < 0.025 ppb
O3 < 0.3 ppb
CO < 10 ppb
HC < 0.25 ppb
Compressor:	Single-cylinder, internal long-life, oil-less piston pump
Power Requirements:	110V-120V, 60Hz (320W) 220V-240V, 50Hz (425W) 
Operating Temperature Range:5 - 40ºC 
Weight:	21 – 25 kg

	Zero Air Generators

Certification of compliance

	2. 
	Calibrators 
	The range of the dilution mass flow controllers should typically be 0 to 10 standard litters per minute and the source gas typically 0 to 100 Standard cubic centimetres per minute.
	Supply and delivery of Calibrators

Certification of compliance

	3. 
	Flow meters
	Flow meter range typically between 0 to 20 litres per minute.
	Supply and delivery of Flow meters
Certification of compliance

	4. 
	Synthetic air cylinder (CO)
	20 ppm Carbon Monoxide (CO) in Nitrogen or Air (N2 or O2)
Size = 10 litres

	Supply and delivery of CO Synthetic air cylinder 
Certification of compliance
· Traceable to MNISA or certified by SANAS




The service provider must have the expertise and capacity to undertake installation and commissioning of these auxiliary equipment’s. In the event, that the appointed service provider is unable or lacks the expertise, the service provider can only sub-contract the services of the equipment supplier for each specific instrument.

2.4. OUTPUT D: SUPPLY AND DELIVERY OF AMBIENT AIR QUALITY MONITORING RELATED SPARES AND CONSUMABLES
The service provider will supply and deliver ambient air quality monitoring related spares and consumables as listed below in  Table  and Table Error! Reference source not found. The supplier must make a provision in the procurement for spares and one (1) year supply of consumables to ensure an uninterrupted ambient air quality monitoring throughout the period of the contract. The network owners are required to indicate which Item Number they require for their consumables and spares for their network/instrument which will be supplied and delivered by the selected service provider. The supplier of a particular instrument should make sure that spares and consumables will be available for 10 years from purchase of analyser.
[bookmark: _Ref152851077][bookmark: _Toc154046317]Table 21: Output D: Ambient air quality monitoring related consumables
	No. 
	Unit
	Means of Verification

	1. 
	Expendable Consumable Kits for ozone (O3) Analyser 
	Supply and delivery of expendable consumable kits for ozone (O3) Analyser 

	2. 
	Expendable Consumable Kits for sulphur dioxide (SO2) Analyser
	Supply and delivery of expendable consumable kits for sulphur dioxide (SO2) Analyser 

	3. 
	Expendable Consumable Kits for carbon monoxide CO Analyser 
	Supply and delivery of expendable consumable kits for carbon monoxide CO Analyser 

	4. 
	Expendable Consumable Kits for oxide of nitrogen (NOx) Analyser
	Supply and delivery of expendable consumable kits for oxide of nitrogen (NOx) Analyser 

	5. 
	Expendable Consumable Kits for hydrogen sulphide (H2S) Analyser
	Supply and delivery of expendable consumable kits for hydrogen sulphide (H2S) Analyser

	6. 
	Expandable Consumable Kits for Benzene (C6H6) Analyser
	Supply and delivery of consumable kits for Benzene (C6H6) Analyser

	7. 
	Expandable Particulate Matter analyser Kit
	Supply and delivery of Particulate Matter pump kit

	8. 
	Expandable Consumable Kits Lead (Pb) Analyser
	Supply and delivery of consumable kits for Lead (Pb) Analyser

	9. 
	Particulate Matter Filters
	Supply and delivery of Particulate Matter Filters

	10. 
	Gas Analyser Filters
	Supply and delivery of consumable for gas analyser filters

	11. 
	Certified Reference Gases for SO2
	Supply and delivery of Certified Reference Gases for SO2 

	12. 
	Certified Reference Gases for NOX
	Supply and delivery of Certified Reference Gases for NO2 

	13. 
	Certified Reference Gases for CO
	Supply and delivery of Certified Reference Gases for CO 

	14. 
	Certified Reference Gases for O3
	Supply and delivery of Certified Reference Gases for O3 

	15. 
	Certified Reference Gases for H2S
	Supply and delivery of Certified Reference Gases for H2S 

	16. 
	Particulate Matter Calibration Kits
	Supply and delivery of Particulate Matter calibration Kits

	17. 
	Purafill (NO/NO2)
	Supply and delivery of NO/NO2 Purafill 

	18. 
	Activated Charcoal for NO2
	Supply and delivery of NO2 Activated Charcoal 

	19. 
	Activated Charcoal for SO2
	Supply and delivery of SO2 Activated Charcoal 

	20. 
	Activated Charcoal for O3
	Supply and delivery of O3 Activated Charcoal 

	21. 
	Activated Charcoal for NMHC
	Supply and delivery of NMHC Activated Charcoal 

	22. 
	N2 Gas Cylinder
	Supply and delivery of N2 gas cylinder 99.99%



[bookmark: _Ref152851092][bookmark: _Toc154046318]Table 22: Output D1: Ambient air quality monitoring related spares
	No. 
	Unit
	Means of Verification

	1. 
	Gas Analyser UV Lamps for SO2
	Supply and delivery of SO2 analyser lamps

	2. 
	Gas Analyser UV Lamps for O3
	Supply and delivery of O3 analyser lamps

	3. 
	Gas Analyser UV Lamps for CO
	Supply and delivery of CO analyser lamps

	4. 
	Gas Analyser UV Lamps for PM
	Supply and delivery of PM analyser lamps

	5. 
	Gas Analysers Pump - SO2
	Supply and delivery of SO2 analyser pumps 

	6. 
	Gas Analysers Pump - O3
	Supply and delivery of O3 analyser pumps

	7. 
	Gas Analysers Pump - CO
	Supply and delivery of CO analyser pumps

	8. 
	Gas Analysers Pump - H2S
	Supply and delivery of H2S analyser pumps

	9. 
	Gas Analyser Pumps - NOx  
	Supply and delivery of NOx analyser pumps

	10. 
	Particulate Matter Analyser Pump
	Supply and delivery of Particulate Matter pumps 

	11. 
	Lead Analyser Pump
	Supply and delivery of Lead (Pb) Pumps

	12. 
	Benzene Analyser Pump
	Supply and delivery of Lead (Pb) Benzene pumps

	13. 
	Coolers - PM instruments
	Supply and delivery of PM instruments Coolers - 

	14. 
	Coolers – SO2 analysers
	Supply and delivery of SO2 Coolers 

	15. 
	Coolers – NOx analysers
	Supply and delivery of NOx Coolers - 

	16. 
	Gas analyser Flow sensor
	Supply and delivery of analyser flow sensor

	17. 
	Flow Regulator
	Supply and delivery of flow regulator

	18. 
	Cylinder regulators
	Supply and delivery of cylinder regulators



The service provider must have the expertise and capacity to supply of these equipment’s. In the event, that the appointed service provider is unable or lacks the expertise to supply these equipment’s, the service provider can only sub-contract the services of the equipment supplier for each specific instrument.

2.5. [bookmark: _Hlk149051901]OUTPUT E: OPERATIONS, MAINTENANCE AND CALIBRATION OF THE REFERENCE AMBIENT AIR QUALITY MONITORING EQUIPMENTS 

The service provider will manage the ambient air quality monitoring stations and related auxiliary equipment’s. The ongoing operation, repairs, maintenance and calibration services prescribed in Table  below details the frequencies for the various checks and calibrations necessary for the efficient operation of the air quality monitoring network. The network owners are required to indicate which Activity Number they require for their network/instrument which will be executed by the selected service provider. 

The service provider must be in possession of certification of competence from the supplier of that particular instruments for which maintenance is required.
[bookmark: _Ref150427736][bookmark: _Toc154046319]Table 23: Output E: Overall station and calibration schedule
	No. 
	Activity Description 
	Frequency 

	1. 
	Change of PM filters
	At least every three months but depends on the dust loading. Zero/span check to be performed prior to changing filter.

	2. 
	Cleaning of inlet gas sample manifold
	At least once a month

	3. 
	Cleaning of inlet PM monitor inlet gas sample line
	At least once in three months

	4. 
	Cleaning of PM monitor inlet heads
	Once every three months

	5. 
	PM monitor pump and flow controller checks
	Once every six months

	6. 
	Multi point calibration and validation of permeation tubes
	Once every three months. Once a year by a SANAS accredited laboratory.

	7. 
	Internal performance audit.
	Once every six months

	8. 
	Calibration of analysers – in the field.
	The requirements for analysers to be dynamically calibrated on site are as follows:
i. when analyser is initially installed.
ii. every three months.
iii. if any repair is done on the analyser.
iv. if tolerances of zero/span checks are not met.
v. if analyser is relocated. 

	9. 
	Minor service of gas analysers and PM monitors 
	As per the service prescribed in the manufacture's manual

	10. 
	Major service of gas analysers and PM monitor
	As per the service prescribed in the manufacture's manual

	11. 
	Certification of working Gas Standard
	Once a year or every two years

	12. 
	Air conditioner service
	Once a year

	13. 
	Infrastructure Maintenance (air conditioner and UPS, Data Acquisition System, etc.) *
	Once a year 

	14. 
	UPS*
	Once a year

	15. 
	Inverter*
	Once a year

	16. 
	Voltage Regulator*
	Once a year

	17. 
	Surge Protector*
	Once a year

	18. 
	Solar Panels*
	Once a year

	19. 
	Wind Turbines 
	Once a year

	20. 
	Instrument Digital circuit board
	When is required

	21. 
	Instrument Mother board 
	When is required


	** Note: Subject to ad-hoc frequency after first-site visit 

2.6. OUTPUT F: AMBIENT AIR QUALITY MONITORING DATA MANAGEMENT AND REPORTING
[bookmark: _Hlk149054606]The service provider must also ensure that data acquisition system is compatible for reporting data LIVE to the SAAQIS to ensure that current and accurate data is readily available. The service provider is to also report quality controlled/quality assured data to the SAAQIS for public awareness.  
[bookmark: _Toc154046320]Table 24: Output F: Ambient air quality monitoring data management and reporting
	[bookmark: _Hlk151376485]Output 
	Description
	Means of Verification

	Data Management and Reporting to SAAQIS
	The service provider must provide services of the data management to ensure that the monitoring station is reporting data LIVE to SAAQIS for public dissemination.
	Service Provider to provide reports indicating the performance of the instruments and the data recovery while ensuring that data is being reported to LIVE to SAAQIS.






2.7. [bookmark: _Hlk149054454]OUTPUT G: SUPPLY, DELIVERY, INSTALLATION AND MAINTANANCE OF SENSOR BASED AMBIENT AIR QUALITY MONITORING EQUIPMENTS
2.7.1. OUTPUT G1: SUPPLY, DELIVERY, INSTALLATION AND COMMISIONING OF AMBIENT AIR QUALITY MONITORING SENSOR UNIT

The service provider will supply, deliver, install and commission ambient air quality monitoring sensors. The sensors must have the ability to measure the mandatory parameters and meet the requirements as stipulated in Table . For all parameters monitored, evidence on how well the sensors perform in comparison to reference monitoring technologies (coefficient of determination, R2) must be based on independent published documentation. All such documentation must be included as part of the bid proposal.
[bookmark: _Ref150431525][bookmark: _Toc154046321]Table 25: Low-cost sensor minimum monitoring requirements
	Parameter Monitored
	Minimum Resolution of Measurement
	Minimum Documented Coefficient of Determination (R2)*
	Sensor Suite*

	SO2
	5 minutes
	0.75
	Mandatory 

	O3
	5 minutes
	0.75
	Optional – To be Selected by Buyer 

	PM10
	5 minutes
	0.50
	Mandatory

	PM2.5
	5 minutes
	0.50
	Mandatory

	NO2
	5 minutes
	0.75
	Mandatory

	CO
	5 minutes
	0.75
	Optional – To be Selected by Buyer 

	NH3
	5 minutes
	N/A
	Optional – To be Selected by Buyer 

	H2S
	5 minutes
	N/A
	Optional – To be Selected by Buyer 

	CH4 
	5 minutes
	N/A
	Optional – To be Selected by Buyer 

	 NMVOC’s
	5 minutes
	N/A
	Optional – To be Selected by Buyer 

	Ambient Pressure
	5 minutes
	N/A
	Optional – To be Selected by Buyer 

	Ambient Temperature
	5 minutes
	N/A
	Optional – To be Selected by Buyer 

	Ambient Relative Humidity
	5 minutes
	N/A
	Optional – To be Selected by Buyer 

	Wind Speed and Wind Direction 
	5 minutes
	N/A
	Optional – To be Selected by Buyer 

	Electricity backup and surge protection – On Grid 
	All sensors must be fitted with external lithium-Ion battery or better backup solutions sufficient to last 8 hours during power interruptions which is rechargeable through onsite electricity with a surge protector
	Optional – To be Selected by Buyer

	Electricity backup and surge protection – Off Grid 
	All sensors must be fitted with external lithium-Ion battery or better backup solution sufficient to last 8 hours during power interruptions which is rechargeable through solar energy with a surge protector
	Optional – To be Selected by Buyer

	Data logging systems
	All sensors must include data transfer systems for real-time reporting of data to SAAQIS upon installation, and for the duration of the project.
	Mandatory for all units 


** Note: Network owners are to select the parameters to be monitored as required by their respective network needs 

[bookmark: _Toc154046322]Table 26: Output G1: Commissioning and configuring sensor-to ensure data is reported to SAAQIS.
	[bookmark: _Hlk150725225]Sensor Unit Type 
	Description
	Means of Verification

	Those stipulated in 25 above as required by the specific network owner 
	Sensor based ambient air quality monitoring unit meeting the Minimum (R2)

The sensor must include one (1) year warranty from the date of commissioning.
	Commissioning report indicating that the sensor has been installed, calibrated, and is reporting LIVE to SAAQIS.



OUTPUT G2: OPERATION, REPAIRS, MAINTENANCE, CALIBRATION AND TECHNICAL SUPPORT OF AMBIENT AIR QUALITY MONITORING SENSORS
Based on the manufacturer’s specifications, the service provider must include a technical support plan for as long as the sensors warranties stand as well as a sensor maintenance plan for the period of five years. In addition, the service provider must supply, delivery, commission and calibrate various sensors as recommended by Original Equipment Manufacture for model specified as and when required by the specific network owner as informed by the sensor types detailed in Table 27:

The service provider must be in possession of certification of competence of that particular instruments for which maintenance is required.
[bookmark: _Ref151374118][bookmark: _Toc154046323]Table 27: Sensor types to be supplied, delivered, commissioned, and calibrated as prescribed by the instrument manufacturer.
	No. 
	Sensor Type 
	Description
	Means of Verification

	1
	SO2
	SO2 Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	2
	O3
	O3 Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	3
	PM10
	PM10 Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	4
	PM2.5
	PM2.5 Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	5
	NO2
	NO2 Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	6
	CO
	CO Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	7
	NH3
	NH3Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	8
	H2S
	H2S Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	9
	CH4 
	CH4 Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	10
	NMVOC’s
	NMVOC’s Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	11
	Ambient Pressure
	Ambient Pressure Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	12
	Ambient Temperature
	Ambient Temperature Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily

	13
	Ambient Relative Humidity
	Ambient Relative Humidity Sensor recommended by OEM for model specified 
	Commissioning report indicating that the sensor has been installed, calibrated, and operating satisfactorily


[bookmark: _Ref151374982][bookmark: _Toc154046324][bookmark: _Hlk78549815]Table 28: Output G2: Maintenance, repairs and technical support of Low-cost sensor
	Output
	Description
	Means of Verification

	Maintenance, repairs and technical support of a period of 5 years 
	Low-cost sensors maintained, repaired and calibration as and when there is a need during the 5-year period. 

	Low-cost sensor maintenance, repairs and calibration reports for services.
 



2.7.2. OUTPUT G3: DATA MANAGEMENT AND REPORTING OF AMBIENT AIR QUALITY MONITORING SENSORS

The service provider must also supply Data Acquisition System for effective data flow to the SAAQIS. current and accurate data is readily available on to the public.  All sensors must be regularly calibrated to ensure data integrity, as such the service provider must establish a calibration program for the sensors, that will support the sensor data analyses for the five-year period.  Given that data correction is possible via the internet, the calibration program must consider data correction principles due to the changes in meteorological conditions (such as relative humidity and ambient temperature) as well as changes in seasonal composition of atmospheric pollutants, especially particulate matter. The program must outline how these corrections will be carried out to ensure accurate data are reported to the public. 
[bookmark: _Toc154046325]Table 29: Output G3: Sensor based ambient air quality monitoring data management and reporting.
	Output 
	Description
	Means of Verification

	Data Management and Reporting to SAAQIS
	The service provider must provide services of the data management to ensure that the monitoring station is reporting data LIVE to SAAQIS for public dissemination.
	Service Provider to provide reports indicating the performance of the sensors while ensuring that data is being reported to LIVE to SAAQIS.
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