Draft of Ambient Air Quality Criteria/Standards

Central Pollution Control Board has finalized the draft revised Ambient Air Quality Criteria/Standards which are provided below for comments, if any.

1.0 Preamble

Clean air is a basic necessity for sustenance of life. In spite of introduction of cleaner technologies in industry, energy production and transport sectors, air pollution remains a major health risk. Recent epidemiological studies have provided evidence that even low pollution levels increase mortality and morbidity. Air quality standards provide a legal framework for air pollution control.  An air quality standard is a description of a level of air quality that is adopted by a regulatory authority as enforceable. The basis of development of standard should be to provide a rational for protecting public health from adverse effects of air pollutants, to eliminate or reduce exposure to hazardous air pollutants, and to guide national and local authorities in their air quality management decisions. 
To provide the legislative support for air quality protection, the Central Pollution Control Board (CPCB) recognized the need to review the air quality criteria/standards. For this purpose, CPCB sponsored a project to the Indian Institute of Technology, Kanpur to review air quality criteria and propose revised air quality standards with recent scientific knowledge of air pollution, their exposure and health effects. A steering committee comprising members from renowned academicians and research institutes, Ministry of Environment and Forests and CPCB was constituted to deliberate, discuss and devise consensus on the proposed standards. The committee oversaw the progress of the project on a continual basis and had six meetings in last three years. 

2.0 Selection of Pollutants and Methodology for Developing Standards

The first step included compilation of air quality standards adopted by various countries including guidelines suggested by the WHO. One of the important observations from the standards applicable in other countries, was that standard for PM2.5 was prescribed only by Australia, Canada, USA and Thailand. PM 2.5 standard is most stringent in Australia at 8 µg/m3. 

The second step was to summarize the problems and issues associated with Hazardous Air Pollutants (HAPs). The USEPA has identified 188 HAPs (for details see: http://www.epa.gov/ttn/atw/allabout.html). Of these, 33 HAPs are commonly found in urban environment and have been selected for higher-level controls. These HAPs, 33 and others, were discussed in terms of carcinogenicity, toxicity, and health effects etc. The ‘Inhalation Risk’, ‘Slope Factors’, were presented for each pollutant. 

To identify the HAPs for which standards should be proposed, an importance factor (as a product of emission quantities and unit risk factor), wherever possible, was estimated. This exercise generated a priority HAPs matrix. In the second meeting of the Steering Committee, based on the analysis of information gathered from different countries and relevance of pollutants in Indian context, a short-list of priority pollutants was generated for which standards should be developed. The basis for selection of pollutants for developing air quality standards included: 

· whether substances or mixtures posed a widespread problem in terms of sources;

· the ubiquity and abundance of the pollutants where the potential for exposure was large; 

· whether significant new information on health effects was available; 

· the feasibility of monitoring; and 

· past trend in ambient air levels  

In evolving the standards, various aspects that have been considered including general description of the pollutant, dose-response based health risk evaluation, current levels in the country, current standards, basis for new standards and associated risk. 

As far as possible, dose-response relationship developed/published in Indian studies have been taken as the basis for development of standards. In order to arrive at the standards, knowledge from other studies including guidelines of WHO was thoroughly examined and used. The primary criterion for suggesting the standard is human health. The list of pollutants considered for standard development with proposed standard is presented later in the text.

3.0 Health End Points and Toxicity Parameters

While developing the adverse effect, Lowest-observed-adverse-effect level (LOAEL), No-observed-adverse-effect level (NOAEL), Toxicodynamics, and Toxicokinetics parameters of pollutants were considered. To provide factor of safety on health effect end points, Uncertainty Factor (UF), a product of several single factors by which the NOAEL or LOAEL of the critical effect is divided to derive a tolerable intake was used. These factors account for adequacy of the pivotal study, interspecies extrapolation, inter-individual variability in humans, adequacy of the overall database, and nature of toxicity. The choice of UF was generally through consensus in the Steering Committee and available scientific evidence.

 In establishing criteria upon which guidelines could be based, it became apparent that carcinogens and noncarcinogens would require different approaches. These approaches are determined by theories of carcinogenesis, which postulate that there is no threshold for effects (that is, that there is no safe level). The concept of unit risk factor and acceptable risk was invoked to arrive at the acceptable air quality. To arrive at acceptability of risks, carcinogenic air pollutants associated with an excess lifetime cancer risk of 1 per 100 000 was taken as acceptable. It may be stated the final standards were essentially proposed thorough discussions, scientific knowledge and consensus arrived in deliberations.

The health effects of tobacco smoking and effects of air pollutants on climate have not been considered, since too many uncertainties remain to allow a satisfactory evaluation of possible adverse health and environmental effects.

4.0 Averaging Time 

The basis for averaging time is from the fact that large peak concentrations can damage the health even during exposure of short time. For example, CO, NOx, SO2 and O3 have short-term effects and have been assigned 1-hr averaging time in addition to 24-hr and annual averages. It was decided that even if a contaminant does not have any short-term effect, a standard of 24-hr averaging time must be assigned so that trend of possibility of long-term concentration can be determined and suitable corrective measures are not delayed.  

5.0 Area Classification
The current standards are function of the area classification based on land-use pattern. It is recommended that there is no need to have area-based classification for air quality standards because of difficulties in enforcement, confusion in dissemination of information and all citizens of the country should have the benefit of the superior air quality. Separate standards can be prescribed for sensitive areas.  

6.0 Standards for Sensitive Area 

A number of studies have provided valuable data for several major agricultural crops, based on fumigations, filtration and transect studies of exposure of air pollutants. These new data confirm the annual guideline value of 30µg/m3 as an annual mean concentration of SO2. However, it is recommended that this value should also not be exceeded as a mean concentration for the winter months (October-March inclusive) in view of the abundant evidence for increased sensitivity of crops growing slowly under winter condition. Therefore, a lower air quality standard of 20 (g/m3 is now recommended for forests and natural vegetation, seasonal mean of three months. Similarly the studies for impact of NO2 on forests and natural vegetation suggest that a three-month value of 30 (g/m3 should not exceed.

7.0 Number of Samples and Permissible Violations

Annual Arithmetic mean of minimum 104 measurements in a year taken twice a week 24 hourly at uniform interval should not exceed the annual standard.

1 hour/ 8hourly/ 24 hourly values should be met 98% of the time in a year. However, 2% of the time, it may exceed but not on two consecutive days.

Analysis methods for measurements of concentrations of various pollutants in the ambient air quality levels for identified pollutants are also suggested.
8.0
Air Quality standards

The proposed air quality standards are presented in Table 1.

	Table 1: Proposed Ambient Air Quality Standards

	
	Parameter, units
	Averaging Time
	Analysis Method

	
	
	1-hr
	8-hr
	24-hr 
	Annual
	

	1
	Benzene (C6H6), µg/m3 
	-
	-
	15 
	5  
	 - online gas chromatography

- activated carbon/tenex adsorption     and GC analysis

	2
	Carbon Monoxide (CO), µg/m3  
	4000
	2000 
	-
	-
	Non Dispersive Infra Red (NDIR), spectroscopy

	3
	Formaldehyde (HCHO), µg/m3  
	80 
	45 
	-
	-
	Absorption in MBTH and spectrophotometer analysis

	4
	Polyaromatic Hydrocarbons (BaP) 

(particulate phase only), ng/m3
	-
	-
	5 
	1 
	Solvent extraction followed by analysis on GC/HPLC/GCMS

	5
	Arsenic, ng/m3
	-
	-
	20 
	6 
	AAS/ICP Method after sampling on EPM or equivalent Filter paper

	6
	Lead, µg/m3  
	-
	-
	 1 
	0.5 
	

	7
	Mercury(1) (total), ng/m3
	-
	-
	15 
	-
	Particulate: same as for lead above

Vapour - Activated carbon or gold coated sand adsorption followed by analysis on AAS/ICP 

	
	Particulate phase, ng/m3
	-
	-
	 3 
	-
	

	
	Vapour   phase¸ ng/m3
	-
	-
	12
	-


	

	8
	Nickel, ng/m3
	-
	-
	25 
	-
	AAS/ICP Method after sampling on EPM or equivalent Filter paper

	9
	Vanadium, ng/m3
	-
	-
	200 
	-
	

	10
	Nitrogen dioxide (NO2) General Area, µg/m3  
	200 
	-
	80 
	40 
	- Jacob & Hochheiser Modified
  Method

- Chemiluminescences

	
	Nitrogen dioxide (NO2) Sensitive Area(2), µg/m3  
	-
	-
	-
	30 (3-month Avg)
	

	11
	Ozone (O3), µg/m3  
	180 
	90 
	-
	-
	- UV Photometric technology
- Chemiluminescences

	12


	Particulate matter (PM10), µg/m3  
	-
	-
	100
	60 
	- Approved Particle size cutoff sampler 

-Gravimetric analysis 

	
	Particulate matter (PM2.5), µg/m3  
	-
	-
	60 
	40 
	

	13
	BSF/TSF (benzene/toluene soluble fraction), µg/m3  
	-
	-
	20 
	-
	ASTM D4600-87,1990

	14
	Sulphur dioxide (SO2) General Area, µg/m3  
	260
	-
	80 
	50 
	- Improved West and Geake
 - Ultraviolet Fluorescence

	
	Sulphur dioxide (SO2) Sensitive Area (2), µg/m3  
	
	
	
	20 (3-month Avg) 
	

	15
	Ammonia (NH3), µg/m3  
	-
	-
	400 
	100
	-Chemiluminescence

- Indophenol- blue method


(1) Whenever measurement of vapour mercury cannot be done, standard for particulate mercury only is applicable

(2) For sensitive area, more stringent standards will be applicable for NO2 and SO2; standards for other parameters remain unchanged Notes: 

Notes:

(a)  Annual Arithmetic mean of minimum 104 measurements taken twice a week 24 hourly at a uniform interval should not exceed the annual standard.
(b) 1-hour/24-hourl/8-hourl values should be met 98% of the time in a year. However, 2% of the time, it may exceed but not on two consecutive days.
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