Mumbai Urban Transport Project                                                    Consolidated Environmental Assessment


 ENVIRONMENTAL BASELINE STATUS

3.1  
BASELINE DATA 

The data on baseline status of six environmental components was collected and compiled from various existing sources and was also supplemented by primary data collected at individual project sites.  A comprehensive database of all data collected is presented in the report  “Environmental Status of MMR, Final Report, May 1997”.
   The six environmental components are:

· Air Quality

· Noise Levels

· Ecologically Sensitive Areas

· Socio-economic characteristics of the affected communities  
· Health 
· Land Use

Both the primary and secondary baseline data were compiled and analyzed during the years 1996 to 1998. The earlier secondary baseline data has now been updated for the years 1998 to 2001 and a comprehensive analysis is presented in this section.  The updated data is mainly for Air Quality and Noise as these are the principal environmental components that would be affected by transport related projects. Among other sources of secondary data, the important ones used are as follows:

1. Annual Environmental Status Reports by Municipal Corporation of Greater Mumbai.

2. Ambient air quality data monitored by National Environmental Engineering Institute (NEERI).

3. Urban Air Quality Management Strategy in Asia, Greater Mumbai Report,  (URBAIR), World Bank Technical Paper No. 381.

4. Study for Strengthening the Air Quality Network Operated by MCGB, prepared by Environmental Management Centre Mumbai, 2000.
 


This chapter describes the prevalent environmental conditions and their trends, mainly for Greater Mumbai, as most of the sub-projects of MUTP are located in this sub-region.  Details of the primary data on air quality, noise and traffic collected as a part of the Sectoral, Programmatic and Micro- Level Environmental Assessments (SLEA, PLEA and MLEA) are described in the relevant sections. 

3.2 ENVIRONMENTAL STATUS OF MCGM

3.2.1
Land Use

Geographically, MMR lies in the North Konkan region, which lies between 18o33’ and 19o31’ north latitude and between 72o45’ and 73028’ east longitude.  The region consists of mainland of North Konkan and two large insular masses of Salsettle – Trombay and Mumbai separated by shallow creeks and tidal marshes.


Map showing the current land use pattern of MMR is given in Figure 3.1.   As seen in the figure, Greater Mumbai consists of the maximum built up area.  Built-up and industrial areas have increased considerably in Vasai – Virar belt along the western corridor and at various towns along the Mumbai – Pune corridor. Environmentally sensitive locations in Greater Mumbai are mainly the coastal stretches, some of which have mangroves and the Sanjay Gandhi National Park of 103 sq. km. having dense forests. 
3.2.2   Climate And Meteorology
Mumbai has a mean elevation of 11 meters above sea level. The city experiences a tropical savanna climate with monthly humidity ranging between 57-87%. The annual average temperature is 25.3 0C rising to a maximum of 34.50C in June and a minimum of14.30C in January. Average annual precipitation is 2,078 millimeters with 34% falling in the month of July.

The dispersion of air pollution emissions in the region is influenced by wind conditions (direction and speed), mixing heights, stability of atmosphere, collectively termed as the Meteorology of Mumbai’s airshed. Meteorological data is therefore essential to understand spatial-temporal distribution of pollutants.

Meteorological stations of Indian Meteorological Department (IMD) are located at Santacruz and Colaba. The measurements include measurements of wind speed and direction, humidity and temperature and vertical temperature profile recorded by sending a balloon, two times a day.   Table 3.1 provides an analysis of wind pattern in Mumbai.

FIG. 3.1 LANDUSE MAP FOR MMR 

Table 3.1 Analysis of Wind patterns in Mumbai

Summer
Monsoon

Winter

Pre-Noon
Post-Noon
Pre-Noon
Post-Noon
Pre-Noon
Post-Noon

North-South changing to North-east

Constant direction of North-West in May. 

Lowest speed is of 6 kmph and range is between 6 to 8 kmph (fairly narrow range)


North-West to North-South

Constant direction of North-West in May. 

Wind speeds vary typically  between 6 to 16 kmph 

Peaks at 16 kmph and then decreases
South-West and West are the dominant directions during monsoon. 

Wind speeds are 10 to 12  kmph. 

September shows a turn in the direction to North-West.
Again South-West and West are the dominant directions.

Wind speeds are between 14 to 16 kmph.  

In June, between 12 to 16 hrs, North-West is also dominant.

September shows a turn in direction to North-West.
Direction is between North and North-East that moves gradually to North-East by noon. 

Speeds low between 6 to 8 kmph increasing from midnight to noon
Starting with North-West and staying on with higher speeds of 10 to 14 kmph

(Source: Final Report on Tasks 1 and 2: study for strengthening the Air Quality Monitoring Network Operated by BMC prepared by Environmental Management Centre, Mumbai, November 2000.)

Note: The directions mentioned indicate the direction from where the wind is blowing. 

3.2.3    Ambient Air Quality
3.2.3.1

 National Ambient Air Quality Standards

Table 3.2 given below shows National Ambient Air Quality Standards (NAAQS) as notified by the Central Pollution Control Board. Pollutants concerned are sulphur dioxide, nitrogen oxides, carbon monoxide, suspended particulate matter, respirable particulate matter, for residential, industrial and sensitive area. 

Table 3.2 National Ambient Air Quality Standards

Pollutants
Time Weighted Average
Concentration in ambient air
Method of measurement



Industrial Area
Residential Rural & other areas
Sensitive Area


Sulphur Dioxide(SO2)
Annual Average*
80 (g/m3
60 (g/m3
15 (g/m3
- Improved West and Geake Method

- Ultraviolet Fluorescence


24 hours**
120 (g/m3
80 (g/m3
30 (g/m3


Oxides of Nitrogen as NO2
Annual*
80 (g/m3
60 (g/m3
15 (g/m3
- Jacob & Hochheiser Modified (Na-Arsenite) Method

- Gas Phase Chemiluminescence


24 hours**
120 (g/m3
80 (g/m3
30 (g/m3


Suspended Particulate Matter (SPM)
Annual*
350 (g/m3
140 (g/m3
70 (g/m3
High Volume Sampling, (Average flow rate not less than 1.1 m3/minute)


24 hours**
500 (g/m3
200 (g/m3
100 (g/m3


Respirable Particulate Matter (PM10) , size less than 10 (m)
Annual*
120 (g/m3
60 (g/m3
50 (g/m3
Respirable particulate matter sampler


24 hours**
150 (g/m3
100 (g/m3
75 (g/m3


Lead (Pb)
Annual*
1.0 (g/m3
0.75 (g/m3
0.50 (g/m3
ASS Method after sampling using EPM 2000 or equivalent Filter paper


24 hours**
1.5 (g/m3
1.00 (g/m3
0.75 (g/m3


Carbon Monoxide (CO)
Annual*
5.0 mg/m3
2.0 mg/m3
1.0 mg/m3
Non dispersive infra red Spectroscopy


24 hours**
10.0 mg/m3
4.0 mg/m3
2.0 mg/m3


Ammonia
Annual*
100 (g/m3
100 (g/m3
100 (g/m3
--


24 hours**
400 (g/m3
400 (g/m3
400 (g/m3


*
Annual Arithmetic mean of minimum 104 measurements in a year taken twice a week 24 hourly at uniform interval.

** 24 hourly/ 8 hourly values should be met 98% of the time in a year. However, 2% of the time, it may exceed but on two consecutive days.

NOTE:

1. National Ambient Air Standards: The levels of air quality with an adequate margin of safety, to protect the public health, vegetation and property.

2. Whenever and wherever two consecutive values exceed the limit specified above for the respective category, it would be considered adequate reason to institute regular/continuous monitoring and further investigations.

3.2.3.2
 Primary Baseline Ambient Air Quality Monitoring  


AIC Watson consultants monitored baseline ambient air quality in 1996 at several locations in the 4 sub-regions of MMR (Island city, Eastern suburbs, Western suburbs and Rest of MMR), as a part of Sectoral Level (SLEA), Programmatic (PLEA) and Micro-level (MLEA) Environmental Assessments. The monitoring details are presented further given in Chapters 4 and 6.

3.2.3.3 Air Monitoring By Municipal Corporation Of Greater Mumbai (MCGM)

(A)
Ambient Air Quality in Residential and Industrial Areas   


Major air pollution sources in Greater Mumbai are shown in Table 3.3: 


Table 3.3 Sectorwise Emission Load of Greater Mumbai 

Sources 
Percentage Contribution


1998-99
1999-2000

Domestic Sector 
1.52
1.5

Industrial and commercial sector
37.15
36.77

Transport  
61.33
61.73

  
 Source: ESR of MCGM for respective years.  

With changing economic structure (declining manufacturing activities) and increasing number of motorized vehicles, transport sector has emerged as the major contributor of air pollution. This trend is likely to continue. 

MCGM monitors ambient air quality at various residential and industrial areas for SO2, NOX, SPM and NH3.  MCGM used to conduct ambient air monitoring at 18 monitoring sites spread all over Greater Mumbai till 1999. Figure 3.2(A) shows air-monitoring locations before year 1999. Each location was monitored at least once a week throughout the year for the above four pollutants.  MCGM also publishes Environmental Status Reports for each financial year with statistics on various environmental parameters. In January 2000 the ambient air monitoring stations were reduced to 6 locations with sampling frequency of twice a week to meet regulatory requirements of national Ambient Air Quality Standards.

 
Air Quality Trends at Specific Locations  

Monitoring results for the years 1998-99, 1999-2000 and 2000-01 were compared to determine air quality trends in these years.
  As monitoring was done only at 6 locations in the year 2000-2001, only these locations are selected for this analysis. These air-monitoring locations are presented in Figure 3.2(B). 

Fig. 3.2(A) Air-Monitoring Locations before Year 1999

Fig. 3.2(B) Current Air-Monitoring Locations in MCGM Area  

Summarized annual average data for 6 locations is presented in Table 3.4.  Histograms of these results are presented in Figures 3.3 to 3.5. The following conclusions can be drawn from these results:

· Annual average for SO2  varied between 6 to 36(g/m3  in MCGM area. Highest SO2 was recorded at Tilaknagar, located north of Industrial belt of Chembur. It is under the influence of higher level emissions from industries in Chembur and fuel burning in slum area and thus shows highest SO2 level. NOx annual average was recorded between 13 to 69 (g/m3 in MCGM area. There was no specific trend observed for NOx but at Khar and Maravali the annual values cross the limits. The higher NOx levels at Khar are attributed to heavy traffic while for Maravali it is attributed to industrial emissions in Chembur. During all the three years SO2 and NOX values at remaining locations are well below the annual NAAQ standards (60 (g/m3 for residential areas).

· Suspended particulate matter values varied between 154 to 388 (g/m3.  The highest values were recorded at Maravali that is located in the industrial belt near Chembur in the eastern suburbs. At all locations the SPM annual values exceeded the NAAQ annual standards i.e. 140 (g/m3 for all the three years.  

· Annual average values for ammonia ranged between 41 and 361 (g/m3, these levels are well below the annual NAAQ standards (100 (g/m3) at all stations except Maravli. The highest level of 361 (g/m3 was observed at Maravali Station located in the industrial belt near Chembur in the eastern suburbs, which may be due to proximity to Fertilizer Complex.

Table 3.4 Ambient Air Quality at Specific Locations for Last Three Years 
Locations/ ( Type)
Parameters


SO2  ((g/m3)
NOx   ((g/m3)


NH3  ((g/m3)


SPM  ((g/m3)


1998-1999
1999-2000
2000-2001
1998-1999
1999-2000
2000-2001
1998-1999
1999-2000
2000-2001
1998-1999
1999-2000
2000-2001

Worli  (C)(
23
30.26
22.16
35
34.3
31.25
67
79.67
61.5
270
218
186.1

Khar ( C/R )
13
20.87
16.16
48
36.35
69.25
121
78.1
82.58
280
306
290

Andheri (I/C)
17
26.33
16.16
29
41.48
39.33
67
71.5
67
219
290
230.8

Borivali (R)
6
9.09
6.91
37
22.22
13.91
71
54.43
41.66
252
243
154.8

Tilaknagar (C)
-
35.41
22.58
-
46.21
38.75
-
82.45
82.0
-
341
282.2

Maravali (I) 
16
27.47
26.33
49
46.21
64.66
330
292.6
361.1
356
424
388

Note: Above yearly averages are taken for financial years (March to April) from ESR of MCGM. 
C = commercial; I = Industrial; R = Residential

· An Air Pollution Index (API) based on air pollution standards of the three pollutants has been developed by MCGM combining the three pollutants. The API is computed on the basis of summation of the ratio of the observed concentrations for the three pollutants, SO2, NOx and SPM, to the applicable pollutant specific standard, divided by the number of pollutants. 
     ( ( Observed Value ( pollutant specific standard)   X 100
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Based on this, API for six areas mentioned above is presented in Table 3.5 below.

Table 3.5   API for six areas in Greater Mumbai

Location
Type
Air Pollution Index

Worli
Commercial
59

Khar
Commercial/Residential
81

Andheri
Industrial/Commercial
68

Borivali
Residential
56

Tilak nagar
Commercial
67

Maravali
Industrial
91

While pollution in Maravali is due to industrial belt in Chembur, pollution in Khar is mainly attributed to transport sector. Air Pollution Index Descriptor describing the quality of air is given in Table 3.6

                         Table 3.6 Air Pollution Index Descriptor

Index Value Range 
API Descriptor 

0 –25 
Good 

26 – 50
Fair

51 – 75
Moderate 

76 – 100
Unsatisfactory

Above 100 
Harmful

(Source: Pollution Sensitivity Indicator, Environmental Status Report of MCGM, 1999.) 
· It can be seen that the ambient air quality has not changed appreciably since the year 1998.  The highest concentrations were observed in 1999 for SPM, SO2 and ammonia.  Whereas, the values recorded in the years 1998 and 2000 did not vary significantly. 
(B)

Air Quality at Traffic Intersections 

MCGM also monitors air quality at traffic intersections for SO2, NOx, PM10 and CO on regular basis. Data at three different intersections is given in Table 3.7.

Table 3.7 Air Quality at Traffic Intersections 

Locations
Parameters


SO2 ((g/m3)
NOx ((g/m3)
PM10  ((g/m3)
CO ((g/m3)


1998-1999
1999-2000
2000-2001
1998-1999
1999-2000
2000-2001
1998-1999
1999-2000
2000-2001
1998-1999
1999-2000
2000-2001

Mahim
16
50
40.36
522
419
300.0
451
291
244.0
10.7
9.1
5.91

Andheri
-
98
100.9
-
520
314.4
-
520
343.0
-
11.9
7.05

Wadala
-
62
35.45
-
446
276.1
-
338
221.0
-
5.4
3.39

Note: Above yearly averages are taken for financial years from ESR of MCGM. 
Data Interpretation 

· Annual average for PM10 at traffic intersections varied between 221 and 520 (g/m3.  Highest value (533 (g/m3) was recorded in March 2000, at Andheri west. Lowest PM10 value was recorded in August 2000 at Mahim as 116 (g/m3.  These values are quite high and well above the PM10 standards for residential and industrial areas (See Table 3.2 for standards).

· Annual average of Carbon monoxide at traffic intersection is 5.4 to 11.9 (g/m3.  Highest (11.9 (g/m3) was recorded at Andheri, which is above the standards prescribed.

· Annual average for sulfur dioxide at traffic intersections varied between 16 to 100 (g/m3. Annual average for nitrogen oxide was between 276 and 522 (g/m3. The highest value for N0x was recorded at Andheri in winter. 

· At Andheri west traffic intersection all parameters were recorded as highest through the year 2000-01 and exceeded the standards.  

· The annual average values at traffic intersections for all pollutants were generally seen to be lower in the year 2000-01 as against 1999-00.

3.2.3.4
Statistical Study by EMC, Mumbai on MCGM Data

The Environmental Management Centre (EMC), Mumbai carried out additional statistical analysis, while conducting the study for strengthening Air Quality Monitoring network of MCGM. This analysis, based on the air quality data for 1997 -1999 shows that on an average ambient air quality has not changed appreciably since the year 1998.  However, the variations within the region are quite high as could be seen from Fig 3.6, 3.7 and 3.8. These figures present deviation from regional means for SO2, NOx and SPM.

The annual mean values for Greater Mumbai (calculated as average of annual means of all monitoring stations in Greater Mumbai) for SO2, NOx and SPM for the year 1997, 1998 and 1999 are given in Table 3.8.  

Table 3.8 Yearwise Regional Mean Values of Pollutants for Greater Mumbai  

Year 
SO2
NO2
SPM

1997
36
24
270

1998
40
25
260

1999
38
25
270




      Unit: (g/m3

Air Quality Trend Analysis 

The air quality trend analysis as reported in “The study for strengthening the air quality monitoring network operated by MCGM, is summarized in the following paragraphs. 

·  There is a statistically significant downward trend for SPM over the period 1997 to 1999 at Mulund, Bhandup, Ghatkopar, Mankhurd, Aniknagar, Sion and Worli.  However, almost at all the stations in Mumbai there is a considerable exceedence over standards for SPM, the average percentage of exceedence being 70%.

·   In the case of NOx, no station reports a statistically downward trend. Two stations viz. Supari Tank and Mankhurd show statistically upward trend during 1997-99.  Again stations such as Khar, Sion and Maravali show exceedences; which may be attributed to increase in vehicular traffic.

·   The monitoring stations at Maravali, Supari Tank, Andheri and Jogeshwari show a statistically upward trend for SO2, but the exceedences over standards are only marginal, being of the order of 5 to 10%.

· From the time series representation of the trend of regional means (based on annual averages for the three pollutants NOx, SO2 and SPM it is seen that the past trend is more or less continuing, except that the mean values have decreased marginally in the past 3 years. 

Seasonal Levels of SO2
The levels of SO2 recorded at different sites in Mumbai are high during winter months as compared to those in monsoon. The levels are higher in winter by 1.2-8.7 times as compared to those in monsoon season, maximum increase recorded at Babula Tank which is 8.7 times higher and minimum increase found to be 1.2 times higher at Jogeshwari.

Seasonal Variation of NOx
The levels are high during winter as compared to those in monsoon. The levels are higher by 2.3 to 7 times during winter and maximum increase was recorded at Bhandup and minimum increase was recorded at Sakinaka.

Seasonal Pattern

SPM levels are high during winter as compared to those in monsoon. The levels are higher in winter by 1.7-2.6 times. The maximum increase was recorded at Supari Tank and minimum at Babula Tank site.

Please refer to Fig 3.9 for the values of SO2, NO2 and SPM over the years.

3.2.3.5
Ambient Air Monitoring by NEERI 

National Environmental Engineering and Research Institute (NEERI) a Govt. of India organization has been conducting ambient air quality monitoring at some locations in Mumbai as a part of the National Ambient Air Quality Monitoring Program (NAAQM).  The monitoring has been carried out for different parameter such as SO2, NOx, SPM, PM10, H2S, NH3 etc. The annual average data is summarized in the form of graphs in Fig. 3.10 to 3.12 for Kabladevi, Parel and Bandra locations respectively. Specific comments are as follows:

· SO2 and N0x are in general well below the air quality standards at all locations

· SPM levels exceed the annual average residential area standards of 140 (g/m3. Highest values were observed in 1997 (except Parel).  Since 1997 the SPM levels show a decreasing trend.

· PM10 levels too exceed the annual average residential area standards of 60 (g/m3.  Here too the highest values were observed in 1997 (except Parel).  Since 1997 the PM10 levels show a decreasing trend, although they continue to exceed the standards.

3.2.3.6  Salient Features of URBAIR Study

The URBAIR study
 for Greater Mumbai was taken up as a part the URBAIR program (A World Bank funded project) which aimed at improving air quality of Metro Manila, DKI Jakarta, Greater Mumbai and Kathmandu Valley. The URBAIR study lays emphasis on developing Air Quality Management strategy, which takes into account the costs and benefits of proposed actions identified for abating air pollution. The study used the following steps to develop an Air Quality Management strategy for Greater Mumbai. 

· Air quality assessment 

· Environmental Damage Assessment 

· Abatement options assessment 

· Optimum control strategy 

Assessment were based on monitoring data from MCGM - network of 22 stations, GEMS network operated by NEERI and Maharashtra Pollution Control Board (MPCB)  and various other monitoring sites inside and outside Mumbai. 

Major Baseline Findings Were as follows:

· The average total suspended particle (TSP) concentration in Mumbai region has increased considerably since 1980 from 200 (g/m3 to 250 (g/m3 in 1991. Maravali and Chembur Naka showed highest TSP levels. Total annual emission of TSP was estimated to 32,000 tons / year. 

· PM10 has not recently been measured in Mumbai. The study by WHO in 1985 on ‘human exposure to respirable particles’ indicated that the concentrations of, and exposure to PM10  in Mumbai in 1982 were much higher than the WHO air quality guideline. Total annual emission of PM10 was estimated to 16,000-tons/ year. 

· As per MCGM monitoring (1980 – 87) annual average levels for lead ranged between 0.5 to 1.3 (g/m3 , which exceeded the WHO guidelines. From 1980 to 1987, average concentration in the air nearly doubled. 

· NOx increased by about 25 % while, sulfur dioxide concentration declined due to increased use of natural gas and low sulfur coal.

3.2.3.7
Overall Conclusions

All above studies point out that SO2, NOx are generally well below the National Ambient Air Quality Standards (NAAQS) at residential and industrial locations. N0x levels however substantially exceed the standards at traffic intersections, as shown by monitoring done by MCGB.  Also SO2 and N0x levels have not changed significantly since 1996 when ambient air quality was monitored for SLEA, MLEA and PLEA purposes.

All studies have shown that PM10 and SPM exceed the NAAQS at almost all residential and industrial locations and also at traffic intersections. For both SPM and PM10, the highest values were observed in 1997 (except Parel).  Since 1997 both pollutants show a decreasing trend, although they continue to exceed the standards.  It is clear, that a comprehensive strategy is needed to bring levels of SPM and PM10 within levels of NAAQ standards gradually over the years.
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3.2.4   Noise Quality
Increasing population and traffic densities have led to increased levels of noise. Noise is the result of a number of activities such as road traffic, aircraft, railways and industrial and commercial activities. Noise due to traffic (including hawkers) is the predominant source of irritation.

Noise on account of public processions, festivals, marriage parties, political meetings and such other activities is also substantial.

Public places like railway platforms, bus terminals and even airport terminals are also excessively noisy. Auto rickshaws, two  wheelers and many diesel vehicles generate high noise levels.

The range of noise levels observed in Mumbai in the years 1997 –99 are represented in Table 3.9.
Table 3.9 Ambient Noise Quality 
Area
Noise levels(dB) In Mumbai
C.P.C.B. Standards


1997
1998
1999
Day dB/A
Night dB/A

Residential
55 - 85
57 - 82
46 - 113
55
45

Commercial
62 - 86
72 - 80
58 - 113
65
55

Traffic near Industrial Area
70 - 88
72 - 88
70 - 103
75
70

Airport area
92 - 94
78 - 90
86 - 103
65
55

Silence zone
--
54 - 60
48 - 85
50
40

 Source: ESR of MCGM, 1997-98 to 1999-2000

Noise levels in Mumbai were observed to exceed the CPCB ambient noise standards.

3.2.5
Ecological Status
            Coastal Areas

The environmentally sensitive locations in Greater Mumbai are mainly the coastal stretches, some of which have mangroves and the Sanjay Gandhi National Park having dense forests. 

Wetlands and Mangroves

Mumbai’s coastline exhibits beautiful natural mangrove vegetation. The flora consists of Bruguiera, Excoecaria candiria, Sonocia sps. and Sonneratia apetala, Rhizophora mucronata and Avicinia apatala. Avicinia apatala is commonly available around Thane, Diwa, Mahim Creek and Thane Creek.  CRZ Regulations, 1991 provide for protection of mangroves.  As required by the CRZ Regulation, 1991, Coastal Zone Management Plan  (CZMP) for Greater Mumbai has been prepared by GoM and approved by MoEF.  The Coastal Regulation Zones (I, II and III) are shown in Figure 3.13.

Forests and Wildlife

As per the sanctioned Regional Plan for Mumbai Metropolitan Region Area (1996 –2011) the total forest area is 1090.62 sq.km, which is 25.75% of the total land area. The area can be classified as given below:
These forest resources are under pressure due to illicit felling of trees, encroachment for agriculture and fuel purposes. The National Parks and Sanctuaries located in the MMR are listed in Table 3.10.

The coastal wet lands, forests and natural reserves in MMR are shown in Figure 3.14.  

Figure 3.13  Coastal Regulation Zone Map

Figure 3.14 - Coastal Wetlands, Forests And Natural Reserves In MMR 

Table 3.10 Details of the Natural Reserves 

Name of the National Park/Wildlife/Sanctuary/ Game Reserve
Area in sq.km
District
Principal Wildlife

Sanjay Gandhi National Park, Borivali
103.09
Greater Mumbai and Thane
Nearly 43 mammals belonging to 8 natural orders and 17 families are reported

Animal species in this park include the following eight endangered species, viz, Panther, Rusty spotted cat, Jungle cat, Jackal, Small Indian civet, common Palm civet, four horned Antelope and Mouse deer.

Park has vegetation types ranging from mangrove forests to semi-evergreen forests which contains various economical, medicinal aromatic and ornamental plant species

The Kanheri caves, located within the park are of high archaeological value.

Karnala Bird Sanctuary
4.48
Raigad
The Sanctuary has southern tropical deciduous vegetation

Known for 150 different species of birds like spotted dove, black winged kite, tailor birds, white backed Vulture, etc.

Mahim Nature Park
0.15
Greater Mumbai
About 40 varieties of migratory birds visit every season.

3.2.6 Socio-Economic Characteristics 
The report on Regional Plan for Mumbai Metropolitan Region, 1996- 2011, based on a multi purpose household survey carried out in 1990, presents the following socio economic characteristics of the population of MMR:

Demographic and Socio-Economic Profile of MMR

The average household size in Urban MMR is 5.1 with a sex ratio of about 880 females per 1,000 males.  About 60% of households have between 4 and 5 members while about 20% are single member households.  Navi Mumbai has the lowest average household size of 4.3. 

Mother tongue of nearly 50% of the households is Marathi followed by Gujarati (15%), Hindi (9%) and Urdu (6%).  Western suburbs of Mumbai display a highly cosmopolitan nature.

About 46% of the households are migrants.  Of these, about 20% have settled in Mumbai during the past 10 years.  Migrants with their origins in rural areas constitute about 65%.  About 57% of the migrants are from outside Maharashtra.

Unemployment is not a serious problem.  Only about 5% of the total work force are on the lookout for employment.  The average number of earners per household is 1.7.  Among all households the average income is Rs.2, 600 per month.  Assuming a monthly income of Rs.1, 000 as the poverty level, about 23% of the households are in this category against 7% who have an income of over Rs.5, 000 per month.

Health 

The environmental health status of Greater Mumbai is largely affected by the fact that half of its population lives in slum colonies or pavements. Slum dwellers suffer from the exposure to air pollution in form of smoke, foul smells from municipal garbage & dumping grounds, traffic pollution and noise pollution. It is observed that majority of the slum and pavement dwellers are susceptible to diarrhoea, dysentery, typhoid, jaundice, colds and coughs, flu, bronchitis and asthma.

The health status of the general public has also been reported to be affected in industrial and congested traffic areas of Mumbai. Notable among these is Chembur area with heavy industries. Malaria is perceived as a major health-related problem.  As regards other ailments, Gastro-intestinal disorder, pregnancy related and respiratory problems are acknowledged as the more common ones.  The causes for the health problems are attributed to open drains mosquito menace and to air pollution.  Accumulated garbage is also perceived as an important factor leading to poor health.

Studies in Mumbai have shown that effect of gases and particulate matter from vehicles and industries is manifested in the respiratory diseases in the people either working in or staying near the source of pollution.


Socio- Economic Characteristics of PAHs


MMRDA has prepared a Resettlement Action Plan (RAP) for the PAHs to alleviate the adverse social impacts associated with the implementation of MUTP. In MUTP about 19000 families are likely to be affected and will require settlement.

Out of the total number of 19228 PAHs, baseline survey in case of eight subprojects involving 15267 PAHs has been completed.  For the remaining sub projects the survey work is in progress.  From the available data the principal characteristics of the PAHs can be deduced as follows:

· More than 99% of the PAHs are squatters and do not have any tenurial rights of the land they occupy.  Less than 1% of PAHs are legal owners or tenants of the land or buildings they occupy.

· The monthly mean household income is Rs.2943, which is 1.8 times the official poverty line for the urban household, 35% of the households are below the poverty line.

· The average household size is 4.06. Nearly 13% of the households are women-headed.  The percentage of workers to total population is 36%.  Out of the total workers, a third are self-employed and a sixth are engaged as casual labour.

· Most of the squatter settlements have drinking water through stand posts, sanitation facilities are by way of community toilets but inadequate in numbers.  The maintenance of these facilities is poor.  Lack of storm water drainage subjects some of these settlements to flooding during monsoon.  Collection of solid waste is not satisfactory.  Settlements near railway suffer noise pollution and pose a threat to the lives of the residents and to the safe passage of trains.  Generally the standards of health and hygiene leave much to be desired.

· Less than 2% of the PAH belong to the Sc8hedule Tribes.  However, that itself is not an indication of their being “indigenous people”.  Though they might have originally belonged to tribal communities in the distant past, as of now they are integrated with the city life and do not have their traditional habitat or follow traditional ways of life.  The social impact of the project on such people would therefore be similar to other PAH’s.  In any case there is general reluctance to reveal the caste or tribe during surveys and data on tribal origins of PAH’s has not been included the baseline socio-economic surveys.  

Additional details of demographic, social, economic and environmental characteristics based on the baseline survey of 11760 PAHs (out of which 10493 are resident households) carried out so far are given in Appendix 3.1.
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� Environmental Status of MMR  by AIC Watson Consultants, Mumbai,  May 1997


� Environmental Status Report of MCGM for the years 1997-98, 98 –99 and 99-2000.


� URBAIR - Urban Air Quality Management Strategy in Asia, World Bank Technical Paper No. 381, 1997. 


� Final Report on Tasks 1 and 2: study for strengthening the Air Quality Monitoring Network Operated by 


   BMC prepared by Environmental Management Centre, Mumbai, November 2000.


� Environmental Status Report of MCGM for the years 1997-98, 98 –99  and 99-2000.


� URBAIR - Urban Air Quality Management Strategy in Asia, World Bank Technical Paper No. 381, 1997.


� CRZ I – a) Areas that are ecologically sensitive and important; b)Area between the Low Tide Line and   


   High Tide Line.


   CRZ II – The areas where buildings and infrastructure have already been developed.


   CRZ III Areas that are relatively undisturbed and those which do not belong to either category I and II.
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Fig 4.4: Trend of Pollutants over the years
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				OCTOBER		9		22		1		72		176		78		28		24		2		54		204		142		12		16		1		38		150		123

				NOVEMBER		19		32		5		42		231		86		37		44		6		110		229		159		27		30		6		68		145		163

				DECEMBER		36		34		6		58		344		80		40		43		2		264		343		159		32		27		3		68		300		163

				A.AVERAGE		19		31		3		57		273		155		23		26		3		82		237		130		17		16		4		54		212		129

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1997																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		37		77		2		44		335		131		28		60		3		159		281		189		34		31		16		102		299		176

				FEBRUARY		28		45		1		89		431		210		57		61		2		83		401		208		34		25		9		75		384		176

				MARCH		17		37		1		43		407		170		31		37		1		60		307		200		16		25		1		27		287		121

				APRIL		8		19		1		42		235		120		52		27		6		56		246		117		36		17		3		59		249		137

				MAY		12		23		2		85		247		144		19		22		2		31		188		103		10		24		2		110		319		71

				JUNE		8		21		1		31		166		159		13		30		2		27		182		99		7		42		1		23		548		115

				JULY		6		48		1		44		303		159		26		49		2		60		211		131		6		77		2		36		617		105

				AUGUST		14		58		1		55		472		175		15		8		3		26		185		93		8		18		2		20		311		172

				SEPTEMBER		6		18		1		14		333		158		16		36		2		7		231		76		17		49		1		11		462		169

				OCTOBER		20		34		7		106		313		302		43		31		2		116		267		171		25		18		33		82		209		197

				NOVEMBER		39		22		2		112		299		252		57		41		4		129		189		135		39		22		14		74		203		297

				DECEMBER		34		38		2		118		322		260		80		36		1		89		268		176		36		28		6		51		251		285

				A.AVERAGE		19		37		2		65		322		187		36		37		3		70		246		142		22		31		8		56		345		168

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1996																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		38		62		1		117		269		120		36		43		1		177		364		209		21		32		1		96		298		166

				FEBRUARY		59		85		1		70		269		103		34		43		1		65		364		177		20		25		1		101		298		131

				MARCH		10		31		2		157		243		125		18		46		1		85		295		159		13		26		2		58		211		128

				APRIL		7		31		1		66		199		81		16		25		3		37		244		123		10		13		1		19		162		99

				MAY		7		17		1		53		171		53		18		16		1		20		191		104		6		7		2		16		146		94

				JUNE		7		34		1		42		161		75		27		14		3		45		220		58		11		7		2		24		138		93

				JULY		6		46		1		43		139		71		19		21		1		31		192		99		6		7		2		21		138		115

				AUGUST		7		46		1		44		141		78		17		15		2		16		188		123		7		11		2		11		132		79

				SEPTEMBER		6		98		1		26		139		88		19		19		2		36		159		91		7		19		2		31		120		65

				OCTOBER		20		84		3		68		190		81		19		32		2		110		206		122		18		25		9		42		189		74

				NOVEMBER		10		73		2		124		200		91		38		45		8		293		223		178		18		29		19		63		203		135

				DECEMBER		33		46		1		118		212		117		37		67		2		167		287		174		23		51		17		71		315		151

				A.AVERAGE		18		54		1		77		194		90		25		32		2		90		244		135		13		21		5		46		196		111

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1995

																																		(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		58		31		2		49		217		61		58		31		5		120		281		183		63		37		5		73		298		157

				FEBRUARY		34		35		3		121		308		122		60		44		9		162		314		135		24		28		3		163		238		111

				MARCH		17		38		2		66		149		137		27		20		2		53		252		62		12		29		6		79		217		63

				APRIL		9		64		2		64		373		110		30		52		9		51		295		220		11		16		1		67		247		81

				MAY		7		43		1		92		205		72		27		27		5		78		261		112		9		7		2		39		164		77

				JUNE		9		15		4		81		138		66		42		14		2		53		175		87		17		8		2		54		214		51

				JULY		21		18		1		28		195		133		40		22		1		7		239		236		23		11		1		17		278		121

				AUGUST		9		10		1		32		185		92		39		13		2		38		216		111		14		10		1		46		218		52

				SEPTEMBER		41		45		1		38		317		74		47		21		1		168		177		103		27		14		2		264		173		73

				OCTOBER		69		54		1		94		159		70		49		61		1		160		320		126		48		23		1		67		232		119

				NOVEMBER		18		57		3		105		252		71		28		84		1		170		323		181		19		55		1		49		264		170

				DECEMBER		25		109		1		98		307		98		53		48		1		150		401		242		50		33		2		72		303		256

				A.AVERAGE		26		43		2		72		234		92		42		36		3		101		271		150		26		23		2		83		237		111

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1994

																																		(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY														78		72		6		283		302		378

				FEBRUARY		39		40		1		140		278		132		34		44		5		121		322		335

				MARCH		36		42		1		249		121		76		53		70		3		100		327		438

				APRIL		12		22		3		87		198		191		47		45		5		109		287		303

				MAY		8		20		1		41		211		72		16		33		3		60		238		104		6		8		8		47		138		57

				JUNE		6		13		1		64		136		73		34		70		2		90		361		84		9		7		1		34		164		93

				JULY		6		33		2		41		144		37		33		49		2		40		211		73

				AUGUST		10		50		1		50		166		61		30		37		1		33		193		37

				SEPTEMBER		6		40		2		25		243		87		22		57		1		700		199		34

				OCTOBER		8		58		1		95		330		94		25		63		2		196		226		176		34		40		4		146		155		125

				NOVEMBER		38		33		4		129		202		130		41		32		4		178		279		180		59		33		18		91		260		156

				DECEMBER		54		47		6		115		347		120		78		46		1		492		313		183		86		39		42		159		265		178

				A.AVERAGE		20		36		2		94		216		98		41		52		3		200		272		194		39		25		15		95		196		122

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1993

																						(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		17		37		1		184		226		127		34		36		2		163		275		146

				FEBRUARY		17		34		2		93		198		115		23		32		1		250		266		211

				MARCH		14		31		1		147		261		141		20		38		1		115		240		233

				APRIL		9		31		1		111		293		96		12		25		1		90		249		131

				MAY		7		17		1		65		105		93		14		37		1		91		180		138

				JUNE		9		32		1		34		252		136		27		24		1		17		190		214

				JULY		6		28		1		35		254		146		14		11		1		190		176		161

				AUGUST		6		42		4		28		152		183		31		13		1		33		178		270

				SEPTEMBER		6		28		1		53		192		165		30		48		1		55		195		176

				OCTOBER		30		39		2		199		316		131		30		36		2		291		185		355

				NOVEMBER		44		36						287		99		71		43		7		227		228		336

				DECEMBER														66		49		1		314		303		440

				A.AVERAGE		15		32		2		95		231		130		31		33		2		153		222		234

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1992

																																				(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		31		46		2		47		417		145		67		69		3		68				174		43		51		3		45		530		62

				FEBRUARY		18		49		1		48		385		102		22		14		1		79				91		11		35		1		145		399		116

				MARCH		18		32		2		38		333		90		29		40		7		29				98		12		41		3		7		582		112

				APRIL		8		30		2		30		399		63		16		22		2		38				55		10		35		2		16		467		68

				MAY		7		22		1		23		341		55		8		23		1		27				52		6		18		11		22		270		31

				JUNE		6		13		1		14		255		81		16		10		1		22				69		6		7		2		16		424		83

				JULY		9		12		1		22		220		90		7		12		1		40				73		6		11		1		18		202		63

				AUGUST		9		10		1		32		114		83		12		13		1		18		148		70		6		30				29		481		106

				SEPTEMBER		6		15		1		35		137		111		14		37		1		50		247		55		6		47		2		19		398		19

				OCTOBER		17		21		1		231		294		120		17		42		1		77		200		124		17		34		1		37		239		117

				NOVEMBER		44		28		1		71		224		108		32		24		3		224		248		151		44		24		2		105		205		125

				DECEMBER		20		26		1		77		241		107		28		34		1		211		161		184		24		26						388		216

				A.AVERAGE		16		25		1		56		280		96		22		28		2		74		201		100		16		30		3		42		382		93

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1991

																												(All values in Ug/m3)

				MONTH				KALBADEVI												PAREL								BANDRA

						SO2		NO2		H2S		NH3		SPM		SO2		NO2		H2S		NH3		SPM		SO2		NO2		H2S		NH3		SPM

				JANUARY		32		39		1		83		367		48		39		3		72		243		28		39		3		96		410

				FEBRUARY		24		34		3		92		208		46		33		1		113		196		26		29		3		94		295

				MARCH		17		30		1		56		270		36		29		2		77		216		17		20		2		50		306

				APRIL		17		23		1		8		165		29		24		2		68		165		12		15		4		78		226

				MAY

				JUNE

				JULY																		40

				AUGUST		6		17		1		15		151		31		20		1		36		132		6		14		1		27		140

				SEPTEMBER		12		20		1		41		158		27		24		1		45				14		17		1		20		154

				OCTOBER		31		24		1		21		306		29		34		1		81				25		25		1		44		348

				NOVEMBER		48		43		2		59		243		55		56		1		59				53		67		2		56		464

				DECEMBER		47		41		1		61		340		53		48		1		53				51		52		1		94		479

				A.AVERAGE		26		30		1		48		245		39		34		1		64		190		26		31		2		62		314

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1990

																(All values in Ug/m3)

				MONTH		KALBADEVI						PAREL						BANDRA

						SO2		NO2		SPM		SO2		NO2		SPM		SO2		NO2		SPM

				JANUARY		169		54		450		105		50		504

				FEBRUARY		110		44		265		66		50		332

				MARCH		40		52		225		61		39		174		30		29		295

				APRIL		20		29		233		43		23		187		24		26		287

				MAY		20		20		164		61		29		143		27		29		152

				JUNE		17		26		177		53		29		161		18		24		164

				JULY		15		31		157		70		24		140		10		14		135

				AUGUST		15		24		141		39		24		94		12		16		106

				SEPTEMBER		16		20		183		85		18		101		10		16		112

				OCTOBER		43		34		161		59		33		126		52		34		181

				NOVEMBER		45		34		181		55		34		185		50		37		350

				DECEMBER		36		32		222		41		30		215		43		32		360

				A.AVERAGE		46		33		213		62		32		197		28		26		214
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				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  2000																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		14		60		1		39		355		136		20		57		2		127		397		106		14		43		2		58		356		126

				FEBRUARY		9		67		6		18		344		99		18		48		8		44		411		122		10		30		7		45		243		125

				MARCH		12		52		3		97		305		101		24		75		3		76		398		91		16		26		17		70		267		159

				APRIL		7		30		5		45		219		60		10		22		4		40		220		58		7		32		4		25		194		148

				MAY		6		32		1		57		155		38		8		16		3		37		161		51		8		10		6		53		114		57

				JUN		7		10		2		56		210		70		9		6		1		22		162		54		7		7		1		28		57		91

				JUL		7		17		1		31		122		62		9		9		1		17		167		72		6		9		1		18		178		113

				AUG		6		15		1		21		176		56		7		10		4		30		76		90		6		7		3		17		127		86

				SEPT		7		36		2		33		217		65		9		18		3		206		185		94		11		16		2		109		128		113

				OCT		8		36		3		67		252		54		12		31		2		113		238		106		12		25		7		97		144		100

				NOV		9		32		24		40		346		113		13		49		45		28		363		179		7		42		21		24		316		201

				DEC		13		40		4		18		378		185		12		41		2		49		600		182		9		37		3		82		431		258

				A.AVERAGE		9		36		4		44		257		87		13		32		7		66		282		100		9		24		6		52		213		131

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1999																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		23		37		2		42		387		123		39		25		2		57		321		136		35		24		2		29		278		173

				FEBRUARY		33		24		3		15		367		128		29		24		1		40		314		153		19		23		1		34		326		161

				MARCH		13		25		1		95		294		80		18		50		2		71		458		107		6		12		3		49		159		127

				APRIL		6		20		2		77		228		75		6		19		2		43		298		99		6		9		1		34		91		91

				MAY		8		13		1		43		270		85		15		62		3		48		181		61		8		12		2		27		159		117

				JUNE		7		21		4		28		234		91		43		39		2		61		289		75		6		62		2		36		170		120

				JULY		7		39		1		8		183		79		16		44		2		31		183		89		10		45		2		31		164		171

				AUGUST		6		30		1		27		257		164		14		39		1		23		130		36		6		18		2		16		70		329

				SEPTEMBER		7		32		1		26		416		52		16		26		1		40		124		63		6		12		1		45		53		107

				OCTOBER		15		57		1		9		268		82		25		38		2		52		240		117		23		34		2		28		114		99

				NOVEMBER		22		50		4		89		338		101		25		52		3		41		350		163		25		41		8		50		286		150

				DECEMBER		22		58		3		63		318		115		26		55		4		135		343		135		25		38		5		53		362		146

				A.AVERAGE		14		34		2		44		297		98		23		39		2		54		269		103		15		28		3		36		186		149

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1998																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		60		55		2		186		382		416		52		43		3		162		316		218		46		25		9		92		218		193

				FEBRUARY		37		62		2		98		381		393		31		30		2		60		292		158		29		24		3		95		266		100

				MARCH		7		25						316				15		28		5		66		243		188		18		18		3		69		208		124

				APRIL		19		28		2		25		272		303		13		18		2		29		230		96		8		8		1		28		193		78

				MAY		6		20		2		17		278		64		17		18		1		7		202		70		7		9		2		17		289		77

				JUNE		6		12		2		43		245		57		8		11		2		67		223		73		8		4		2		76		224		196

				JULY		6		19		10		32		256		86		11		20		3		74		246		82		6		5		15		40		302		126

				AUGUST		11		23		1		15		207		56		11		23		1		15		164		91		7		10		1		8		111		92

				SEPTEMBER		7		37		2		36		193		90		11		14		2		73		146		124		8		14		1		48		137		111

				OCTOBER		9		22		1		72		176		78		28		24		2		54		204		142		12		16		1		38		150		123

				NOVEMBER		19		32		5		42		231		86		37		44		6		110		229		159		27		30		6		68		145		163

				DECEMBER		36		34		6		58		344		80		40		43		2		264		343		159		32		27		3		68		300		163

				A.AVERAGE		19		31		3		57		273		155		23		26		3		82		237		130		17		16		4		54		212		129

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1997																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		37		77		2		44		335		131		28		60		3		159		281		189		34		31		16		102		299		176

				FEBRUARY		28		45		1		89		431		210		57		61		2		83		401		208		34		25		9		75		384		176

				MARCH		17		37		1		43		407		170		31		37		1		60		307		200		16		25		1		27		287		121

				APRIL		8		19		1		42		235		120		52		27		6		56		246		117		36		17		3		59		249		137

				MAY		12		23		2		85		247		144		19		22		2		31		188		103		10		24		2		110		319		71

				JUNE		8		21		1		31		166		159		13		30		2		27		182		99		7		42		1		23		548		115

				JULY		6		48		1		44		303		159		26		49		2		60		211		131		6		77		2		36		617		105

				AUGUST		14		58		1		55		472		175		15		8		3		26		185		93		8		18		2		20		311		172

				SEPTEMBER		6		18		1		14		333		158		16		36		2		7		231		76		17		49		1		11		462		169

				OCTOBER		20		34		7		106		313		302		43		31		2		116		267		171		25		18		33		82		209		197

				NOVEMBER		39		22		2		112		299		252		57		41		4		129		189		135		39		22		14		74		203		297

				DECEMBER		34		38		2		118		322		260		80		36		1		89		268		176		36		28		6		51		251		285

				A.AVERAGE		19		37		2		65		322		187		36		37		3		70		246		142		22		31		8		56		345		168

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1996																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		38		62		1		117		269		120		36		43		1		177		364		209		21		32		1		96		298		166

				FEBRUARY		59		85		1		70		269		103		34		43		1		65		364		177		20		25		1		101		298		131

				MARCH		10		31		2		157		243		125		18		46		1		85		295		159		13		26		2		58		211		128

				APRIL		7		31		1		66		199		81		16		25		3		37		244		123		10		13		1		19		162		99

				MAY		7		17		1		53		171		53		18		16		1		20		191		104		6		7		2		16		146		94

				JUNE		7		34		1		42		161		75		27		14		3		45		220		58		11		7		2		24		138		93

				JULY		6		46		1		43		139		71		19		21		1		31		192		99		6		7		2		21		138		115

				AUGUST		7		46		1		44		141		78		17		15		2		16		188		123		7		11		2		11		132		79

				SEPTEMBER		6		98		1		26		139		88		19		19		2		36		159		91		7		19		2		31		120		65

				OCTOBER		20		84		3		68		190		81		19		32		2		110		206		122		18		25		9		42		189		74

				NOVEMBER		10		73		2		124		200		91		38		45		8		293		223		178		18		29		19		63		203		135

				DECEMBER		33		46		1		118		212		117		37		67		2		167		287		174		23		51		17		71		315		151

				A.AVERAGE		18		54		1		77		194		90		25		32		2		90		244		135		13		21		5		46		196		111

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1995

																																		(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		58		31		2		49		217		61		58		31		5		120		281		183		63		37		5		73		298		157

				FEBRUARY		34		35		3		121		308		122		60		44		9		162		314		135		24		28		3		163		238		111

				MARCH		17		38		2		66		149		137		27		20		2		53		252		62		12		29		6		79		217		63

				APRIL		9		64		2		64		373		110		30		52		9		51		295		220		11		16		1		67		247		81

				MAY		7		43		1		92		205		72		27		27		5		78		261		112		9		7		2		39		164		77

				JUNE		9		15		4		81		138		66		42		14		2		53		175		87		17		8		2		54		214		51

				JULY		21		18		1		28		195		133		40		22		1		7		239		236		23		11		1		17		278		121

				AUGUST		9		10		1		32		185		92		39		13		2		38		216		111		14		10		1		46		218		52

				SEPTEMBER		41		45		1		38		317		74		47		21		1		168		177		103		27		14		2		264		173		73

				OCTOBER		69		54		1		94		159		70		49		61		1		160		320		126		48		23		1		67		232		119

				NOVEMBER		18		57		3		105		252		71		28		84		1		170		323		181		19		55		1		49		264		170

				DECEMBER		25		109		1		98		307		98		53		48		1		150		401		242		50		33		2		72		303		256

				A.AVERAGE		26		43		2		72		234		92		42		36		3		101		271		150		26		23		2		83		237		111

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1994

																																		(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY														78		72		6		283		302		378

				FEBRUARY		39		40		1		140		278		132		34		44		5		121		322		335

				MARCH		36		42		1		249		121		76		53		70		3		100		327		438

				APRIL		12		22		3		87		198		191		47		45		5		109		287		303

				MAY		8		20		1		41		211		72		16		33		3		60		238		104		6		8		8		47		138		57

				JUNE		6		13		1		64		136		73		34		70		2		90		361		84		9		7		1		34		164		93

				JULY		6		33		2		41		144		37		33		49		2		40		211		73

				AUGUST		10		50		1		50		166		61		30		37		1		33		193		37

				SEPTEMBER		6		40		2		25		243		87		22		57		1		700		199		34

				OCTOBER		8		58		1		95		330		94		25		63		2		196		226		176		34		40		4		146		155		125

				NOVEMBER		38		33		4		129		202		130		41		32		4		178		279		180		59		33		18		91		260		156

				DECEMBER		54		47		6		115		347		120		78		46		1		492		313		183		86		39		42		159		265		178

				A.AVERAGE		20		36		2		94		216		98		41		52		3		200		272		194		39		25		15		95		196		122

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1993

																						(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		17		37		1		184		226		127		34		36		2		163		275		146

				FEBRUARY		17		34		2		93		198		115		23		32		1		250		266		211

				MARCH		14		31		1		147		261		141		20		38		1		115		240		233

				APRIL		9		31		1		111		293		96		12		25		1		90		249		131

				MAY		7		17		1		65		105		93		14		37		1		91		180		138

				JUNE		9		32		1		34		252		136		27		24		1		17		190		214

				JULY		6		28		1		35		254		146		14		11		1		190		176		161

				AUGUST		6		42		4		28		152		183		31		13		1		33		178		270

				SEPTEMBER		6		28		1		53		192		165		30		48		1		55		195		176

				OCTOBER		30		39		2		199		316		131		30		36		2		291		185		355

				NOVEMBER		44		36						287		99		71		43		7		227		228		336

				DECEMBER														66		49		1		314		303		440

				A.AVERAGE		15		32		2		95		231		130		31		33		2		153		222		234

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1992

																																				(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		31		46		2		47		417		145		67		69		3		68				174		43		51		3		45		530		62

				FEBRUARY		18		49		1		48		385		102		22		14		1		79				91		11		35		1		145		399		116

				MARCH		18		32		2		38		333		90		29		40		7		29				98		12		41		3		7		582		112

				APRIL		8		30		2		30		399		63		16		22		2		38				55		10		35		2		16		467		68

				MAY		7		22		1		23		341		55		8		23		1		27				52		6		18		11		22		270		31

				JUNE		6		13		1		14		255		81		16		10		1		22				69		6		7		2		16		424		83

				JULY		9		12		1		22		220		90		7		12		1		40				73		6		11		1		18		202		63

				AUGUST		9		10		1		32		114		83		12		13		1		18		148		70		6		30				29		481		106

				SEPTEMBER		6		15		1		35		137		111		14		37		1		50		247		55		6		47		2		19		398		19

				OCTOBER		17		21		1		231		294		120		17		42		1		77		200		124		17		34		1		37		239		117

				NOVEMBER		44		28		1		71		224		108		32		24		3		224		248		151		44		24		2		105		205		125

				DECEMBER		20		26		1		77		241		107		28		34		1		211		161		184		24		26						388		216

				A.AVERAGE		16		25		1		56		280		96		22		28		2		74		201		100		16		30		3		42		382		93

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1991

																												(All values in Ug/m3)

				MONTH				KALBADEVI												PAREL								BANDRA

						SO2		NO2		H2S		NH3		SPM		SO2		NO2		H2S		NH3		SPM		SO2		NO2		H2S		NH3		SPM

				JANUARY		32		39		1		83		367		48		39		3		72		243		28		39		3		96		410

				FEBRUARY		24		34		3		92		208		46		33		1		113		196		26		29		3		94		295

				MARCH		17		30		1		56		270		36		29		2		77		216		17		20		2		50		306

				APRIL		17		23		1		8		165		29		24		2		68		165		12		15		4		78		226

				MAY

				JUNE

				JULY																		40

				AUGUST		6		17		1		15		151		31		20		1		36		132		6		14		1		27		140

				SEPTEMBER		12		20		1		41		158		27		24		1		45				14		17		1		20		154

				OCTOBER		31		24		1		21		306		29		34		1		81				25		25		1		44		348

				NOVEMBER		48		43		2		59		243		55		56		1		59				53		67		2		56		464

				DECEMBER		47		41		1		61		340		53		48		1		53				51		52		1		94		479

				A.AVERAGE		26		30		1		48		245		39		34		1		64		190		26		31		2		62		314

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1990

																(All values in Ug/m3)

				MONTH		KALBADEVI						PAREL						BANDRA

						SO2		NO2		SPM		SO2		NO2		SPM		SO2		NO2		SPM

				JANUARY		169		54		450		105		50		504

				FEBRUARY		110		44		265		66		50		332

				MARCH		40		52		225		61		39		174		30		29		295

				APRIL		20		29		233		43		23		187		24		26		287

				MAY		20		20		164		61		29		143		27		29		152

				JUNE		17		26		177		53		29		161		18		24		164

				JULY		15		31		157		70		24		140		10		14		135

				AUGUST		15		24		141		39		24		94		12		16		106

				SEPTEMBER		16		20		183		85		18		101		10		16		112

				OCTOBER		43		34		161		59		33		126		52		34		181

				NOVEMBER		45		34		181		55		34		185		50		37		350

				DECEMBER		36		32		222		41		30		215		43		32		360

				A.AVERAGE		46		33		213		62		32		197		28		26		214
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				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  2000																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		14		60		1		39		355		136		20		57		2		127		397		106		14		43		2		58		356		126

				FEBRUARY		9		67		6		18		344		99		18		48		8		44		411		122		10		30		7		45		243		125

				MARCH		12		52		3		97		305		101		24		75		3		76		398		91		16		26		17		70		267		159

				APRIL		7		30		5		45		219		60		10		22		4		40		220		58		7		32		4		25		194		148

				MAY		6		32		1		57		155		38		8		16		3		37		161		51		8		10		6		53		114		57

				JUN		7		10		2		56		210		70		9		6		1		22		162		54		7		7		1		28		57		91

				JUL		7		17		1		31		122		62		9		9		1		17		167		72		6		9		1		18		178		113

				AUG		6		15		1		21		176		56		7		10		4		30		76		90		6		7		3		17		127		86

				SEPT		7		36		2		33		217		65		9		18		3		206		185		94		11		16		2		109		128		113

				OCT		8		36		3		67		252		54		12		31		2		113		238		106		12		25		7		97		144		100

				NOV		9		32		24		40		346		113		13		49		45		28		363		179		7		42		21		24		316		201

				DEC		13		40		4		18		378		185		12		41		2		49		600		182		9		37		3		82		431		258

				A.AVERAGE		9		36		4		44		257		87		13		32		7		66		282		100		9		24		6		52		213		131

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1999																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		23		37		2		42		387		123		39		25		2		57		321		136		35		24		2		29		278		173

				FEBRUARY		33		24		3		15		367		128		29		24		1		40		314		153		19		23		1		34		326		161

				MARCH		13		25		1		95		294		80		18		50		2		71		458		107		6		12		3		49		159		127

				APRIL		6		20		2		77		228		75		6		19		2		43		298		99		6		9		1		34		91		91

				MAY		8		13		1		43		270		85		15		62		3		48		181		61		8		12		2		27		159		117

				JUNE		7		21		4		28		234		91		43		39		2		61		289		75		6		62		2		36		170		120

				JULY		7		39		1		8		183		79		16		44		2		31		183		89		10		45		2		31		164		171

				AUGUST		6		30		1		27		257		164		14		39		1		23		130		36		6		18		2		16		70		329

				SEPTEMBER		7		32		1		26		416		52		16		26		1		40		124		63		6		12		1		45		53		107

				OCTOBER		15		57		1		9		268		82		25		38		2		52		240		117		23		34		2		28		114		99

				NOVEMBER		22		50		4		89		338		101		25		52		3		41		350		163		25		41		8		50		286		150

				DECEMBER		22		58		3		63		318		115		26		55		4		135		343		135		25		38		5		53		362		146

				A.AVERAGE		14		34		2		44		297		98		23		39		2		54		269		103		15		28		3		36		186		149

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1998																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		60		55		2		186		382		416		52		43		3		162		316		218		46		25		9		92		218		193

				FEBRUARY		37		62		2		98		381		393		31		30		2		60		292		158		29		24		3		95		266		100

				MARCH		7		25						316				15		28		5		66		243		188		18		18		3		69		208		124

				APRIL		19		28		2		25		272		303		13		18		2		29		230		96		8		8		1		28		193		78

				MAY		6		20		2		17		278		64		17		18		1		7		202		70		7		9		2		17		289		77

				JUNE		6		12		2		43		245		57		8		11		2		67		223		73		8		4		2		76		224		196

				JULY		6		19		10		32		256		86		11		20		3		74		246		82		6		5		15		40		302		126

				AUGUST		11		23		1		15		207		56		11		23		1		15		164		91		7		10		1		8		111		92

				SEPTEMBER		7		37		2		36		193		90		11		14		2		73		146		124		8		14		1		48		137		111

				OCTOBER		9		22		1		72		176		78		28		24		2		54		204		142		12		16		1		38		150		123

				NOVEMBER		19		32		5		42		231		86		37		44		6		110		229		159		27		30		6		68		145		163

				DECEMBER		36		34		6		58		344		80		40		43		2		264		343		159		32		27		3		68		300		163

				A.AVERAGE		19		31		3		57		273		155		23		26		3		82		237		130		17		16		4		54		212		129

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1997																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		37		77		2		44		335		131		28		60		3		159		281		189		34		31		16		102		299		176

				FEBRUARY		28		45		1		89		431		210		57		61		2		83		401		208		34		25		9		75		384		176

				MARCH		17		37		1		43		407		170		31		37		1		60		307		200		16		25		1		27		287		121

				APRIL		8		19		1		42		235		120		52		27		6		56		246		117		36		17		3		59		249		137

				MAY		12		23		2		85		247		144		19		22		2		31		188		103		10		24		2		110		319		71

				JUNE		8		21		1		31		166		159		13		30		2		27		182		99		7		42		1		23		548		115

				JULY		6		48		1		44		303		159		26		49		2		60		211		131		6		77		2		36		617		105

				AUGUST		14		58		1		55		472		175		15		8		3		26		185		93		8		18		2		20		311		172

				SEPTEMBER		6		18		1		14		333		158		16		36		2		7		231		76		17		49		1		11		462		169

				OCTOBER		20		34		7		106		313		302		43		31		2		116		267		171		25		18		33		82		209		197

				NOVEMBER		39		22		2		112		299		252		57		41		4		129		189		135		39		22		14		74		203		297

				DECEMBER		34		38		2		118		322		260		80		36		1		89		268		176		36		28		6		51		251		285

				A.AVERAGE		19		37		2		65		322		187		36		37		3		70		246		142		22		31		8		56		345		168

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1996																														(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		38		62		1		117		269		120		36		43		1		177		364		209		21		32		1		96		298		166

				FEBRUARY		59		85		1		70		269		103		34		43		1		65		364		177		20		25		1		101		298		131

				MARCH		10		31		2		157		243		125		18		46		1		85		295		159		13		26		2		58		211		128

				APRIL		7		31		1		66		199		81		16		25		3		37		244		123		10		13		1		19		162		99

				MAY		7		17		1		53		171		53		18		16		1		20		191		104		6		7		2		16		146		94

				JUNE		7		34		1		42		161		75		27		14		3		45		220		58		11		7		2		24		138		93

				JULY		6		46		1		43		139		71		19		21		1		31		192		99		6		7		2		21		138		115

				AUGUST		7		46		1		44		141		78		17		15		2		16		188		123		7		11		2		11		132		79

				SEPTEMBER		6		98		1		26		139		88		19		19		2		36		159		91		7		19		2		31		120		65

				OCTOBER		20		84		3		68		190		81		19		32		2		110		206		122		18		25		9		42		189		74

				NOVEMBER		10		73		2		124		200		91		38		45		8		293		223		178		18		29		19		63		203		135

				DECEMBER		33		46		1		118		212		117		37		67		2		167		287		174		23		51		17		71		315		151

				A.AVERAGE		18		54		1		77		194		90		25		32		2		90		244		135		13		21		5		46		196		111

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1995

																																		(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		58		31		2		49		217		61		58		31		5		120		281		183		63		37		5		73		298		157

				FEBRUARY		34		35		3		121		308		122		60		44		9		162		314		135		24		28		3		163		238		111

				MARCH		17		38		2		66		149		137		27		20		2		53		252		62		12		29		6		79		217		63

				APRIL		9		64		2		64		373		110		30		52		9		51		295		220		11		16		1		67		247		81

				MAY		7		43		1		92		205		72		27		27		5		78		261		112		9		7		2		39		164		77

				JUNE		9		15		4		81		138		66		42		14		2		53		175		87		17		8		2		54		214		51

				JULY		21		18		1		28		195		133		40		22		1		7		239		236		23		11		1		17		278		121

				AUGUST		9		10		1		32		185		92		39		13		2		38		216		111		14		10		1		46		218		52

				SEPTEMBER		41		45		1		38		317		74		47		21		1		168		177		103		27		14		2		264		173		73

				OCTOBER		69		54		1		94		159		70		49		61		1		160		320		126		48		23		1		67		232		119

				NOVEMBER		18		57		3		105		252		71		28		84		1		170		323		181		19		55		1		49		264		170

				DECEMBER		25		109		1		98		307		98		53		48		1		150		401		242		50		33		2		72		303		256

				A.AVERAGE		26		43		2		72		234		92		42		36		3		101		271		150		26		23		2		83		237		111

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1994

																																		(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY														78		72		6		283		302		378

				FEBRUARY		39		40		1		140		278		132		34		44		5		121		322		335

				MARCH		36		42		1		249		121		76		53		70		3		100		327		438

				APRIL		12		22		3		87		198		191		47		45		5		109		287		303

				MAY		8		20		1		41		211		72		16		33		3		60		238		104		6		8		8		47		138		57

				JUNE		6		13		1		64		136		73		34		70		2		90		361		84		9		7		1		34		164		93

				JULY		6		33		2		41		144		37		33		49		2		40		211		73

				AUGUST		10		50		1		50		166		61		30		37		1		33		193		37

				SEPTEMBER		6		40		2		25		243		87		22		57		1		700		199		34

				OCTOBER		8		58		1		95		330		94		25		63		2		196		226		176		34		40		4		146		155		125

				NOVEMBER		38		33		4		129		202		130		41		32		4		178		279		180		59		33		18		91		260		156

				DECEMBER		54		47		6		115		347		120		78		46		1		492		313		183		86		39		42		159		265		178

				A.AVERAGE		20		36		2		94		216		98		41		52		3		200		272		194		39		25		15		95		196		122

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1993

																						(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		17		37		1		184		226		127		34		36		2		163		275		146

				FEBRUARY		17		34		2		93		198		115		23		32		1		250		266		211

				MARCH		14		31		1		147		261		141		20		38		1		115		240		233

				APRIL		9		31		1		111		293		96		12		25		1		90		249		131

				MAY		7		17		1		65		105		93		14		37		1		91		180		138

				JUNE		9		32		1		34		252		136		27		24		1		17		190		214

				JULY		6		28		1		35		254		146		14		11		1		190		176		161

				AUGUST		6		42		4		28		152		183		31		13		1		33		178		270

				SEPTEMBER		6		28		1		53		192		165		30		48		1		55		195		176

				OCTOBER		30		39		2		199		316		131		30		36		2		291		185		355

				NOVEMBER		44		36						287		99		71		43		7		227		228		336

				DECEMBER														66		49		1		314		303		440

				A.AVERAGE		15		32		2		95		231		130		31		33		2		153		222		234

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1992

																																				(All values in Ug/m3)

				MONTH				KALBADEVI														PAREL														BANDRA

						SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP		SO2		NO2		H2S		NH3		SPM		RESP

				JANUARY		31		46		2		47		417		145		67		69		3		68				174		43		51		3		45		530		62

				FEBRUARY		18		49		1		48		385		102		22		14		1		79				91		11		35		1		145		399		116

				MARCH		18		32		2		38		333		90		29		40		7		29				98		12		41		3		7		582		112

				APRIL		8		30		2		30		399		63		16		22		2		38				55		10		35		2		16		467		68

				MAY		7		22		1		23		341		55		8		23		1		27				52		6		18		11		22		270		31

				JUNE		6		13		1		14		255		81		16		10		1		22				69		6		7		2		16		424		83

				JULY		9		12		1		22		220		90		7		12		1		40				73		6		11		1		18		202		63

				AUGUST		9		10		1		32		114		83		12		13		1		18		148		70		6		30				29		481		106

				SEPTEMBER		6		15		1		35		137		111		14		37		1		50		247		55		6		47		2		19		398		19

				OCTOBER		17		21		1		231		294		120		17		42		1		77		200		124		17		34		1		37		239		117

				NOVEMBER		44		28		1		71		224		108		32		24		3		224		248		151		44		24		2		105		205		125

				DECEMBER		20		26		1		77		241		107		28		34		1		211		161		184		24		26						388		216

				A.AVERAGE		16		25		1		56		280		96		22		28		2		74		201		100		16		30		3		42		382		93

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1991

																												(All values in Ug/m3)

				MONTH				KALBADEVI												PAREL								BANDRA

						SO2		NO2		H2S		NH3		SPM		SO2		NO2		H2S		NH3		SPM		SO2		NO2		H2S		NH3		SPM

				JANUARY		32		39		1		83		367		48		39		3		72		243		28		39		3		96		410

				FEBRUARY		24		34		3		92		208		46		33		1		113		196		26		29		3		94		295

				MARCH		17		30		1		56		270		36		29		2		77		216		17		20		2		50		306

				APRIL		17		23		1		8		165		29		24		2		68		165		12		15		4		78		226

				MAY

				JUNE

				JULY																		40

				AUGUST		6		17		1		15		151		31		20		1		36		132		6		14		1		27		140

				SEPTEMBER		12		20		1		41		158		27		24		1		45				14		17		1		20		154

				OCTOBER		31		24		1		21		306		29		34		1		81				25		25		1		44		348

				NOVEMBER		48		43		2		59		243		55		56		1		59				53		67		2		56		464

				DECEMBER		47		41		1		61		340		53		48		1		53				51		52		1		94		479

				A.AVERAGE		26		30		1		48		245		39		34		1		64		190		26		31		2		62		314

				NEERI ZONAL LABORATORY (MUMBAI)

				MONTHLY AVERAGES OF AIR POLLUTION PARAMETERS

				FOR  1990

																(All values in Ug/m3)

				MONTH		KALBADEVI						PAREL						BANDRA

						SO2		NO2		SPM		SO2		NO2		SPM		SO2		NO2		SPM

				JANUARY		169		54		450		105		50		504

				FEBRUARY		110		44		265		66		50		332

				MARCH		40		52		225		61		39		174		30		29		295

				APRIL		20		29		233		43		23		187		24		26		287

				MAY		20		20		164		61		29		143		27		29		152

				JUNE		17		26		177		53		29		161		18		24		164

				JULY		15		31		157		70		24		140		10		14		135

				AUGUST		15		24		141		39		24		94		12		16		106

				SEPTEMBER		16		20		183		85		18		101		10		16		112

				OCTOBER		43		34		161		59		33		126		52		34		181

				NOVEMBER		45		34		181		55		34		185		50		37		350

				DECEMBER		36		32		222		41		30		215		43		32		360

				A.AVERAGE		46		33		213		62		32		197		28		26		214
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Fig. 3.7 Deviation of NOx from Regional Mean
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Fig. 3.1 Annual Trends of SO2 in MCGM area



SPM

		

				SPM

				-

				Worli		Khar		Andheri		Borivali		Tilaknagar		Moravali

		1998		270		280		219		252				356

		1999		218		306		290		243		341		424

		2000		186.1		290		230.8		154.8		282.2		388

		Annual Standard		140		140		140		140		140		140
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Fig. 3.3 Annual Average Levels of SPM in MCGM area



		

				NOx

				1998		1999		2000		Annual Standard

		Worli		35		34.3		31.25		60

		Khar		48		36.35		69.25		60

		Andheri		29		41.48		39.33		60

		Borivali		37		22.22		13.91		60

		Tilaknagar		-		46.21		38.75		60

		Moravali		49		46.21		64.66		60
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Fig. 3.2 Annual average levels for NOx in MCGM




