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INTRODUCTION 

Hindusthan Engineering & Industries Ltd. (HEIL) (previously Hindusthan Development Corporation) was 

set up in 1944 with track materials plant at Tiljala. In the year 1964, Sri R. P. Mody acquired the company 

which had only one plant at Tiljala producing fabricated points, switches and turnouts, steel sleepers and 

other railway track components. The company witnessed aggressive and all round growth in 1970's when 

the expansion in the Indian Railways took place for industrialization in the country. HEIL became the major 

supplier of railway track materials and enjoyed a major market share with Indian Railways. In tune with the 

demand of economic growth, HEIL continued its thrust on further diversification and in the process either 

acquired existing projects in the Core Sector or set up Greenfield Projects in a wide spectrum of industrial 

activities. HEIL acquired a Wagon Building Plant at Santragachi while a Green field Project for 

manufacture of Cyanide and Calcined Petroleum Coke was established in Olpad in the state of Gujarat & 

Haldia in the state of West Bengal, respectively. 

 

The company was also in the forefront for bringing state of the art technology from global leaders for the 

benefit of the Indian Economy. It has brought to India CMS Crossings tie-up with Bethlehem Steel 

Corporation, USA, Steel Wire tie-up with Kokon Company, Japan, Electro Porcelain tie-up with Reinsinch 

Werke, Germany, Calcium Coke Calcination from Alcom International, Canada. During this period, HEIL 

was instrumental in providing a vision for globalization in the areas of its operation. HEIL made rapid 

inroads in the International Market with its products. HEIL products viz. Steel Castings Cyanides, Track 

materials found ready acceptance all over the world. HEIL developed a parallel export market for many of 

its products. 

 

With the spread of globalization and emergence of fierce competition, HEIL realized the need to restructure 

and is in the process of reorienting its priorities to become a cost effective, customer friendly industrial 

conglomerate with focus on Research & Development. The Govt. of India has recognized its Research and 

Development Cell in the Steel foundry as an accredited Research and Development Center for carrying out 

all the research in the areas of Steel Castings. In the domestic market, HEIL primarily caters to Indian 

Railways, Ministry of Defence and other Public Sector undertakings. HEIL is the market leader in the area it 
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operates. HEIL is the sole supplier of special containers to CONCOR for the last ten years and no other 

Indian Company can claim this unique distinction. 

 

Quality Policy: 

"It is the quality policy of HEIL's Points & Crossing, Steel Sleeper and wagon division to provide products 

that satisfy the customer quality requirements. It strives to achieve and maintain excellence through 

development and absorption of appropriate technologies." - Mr. R.R. Mehta, Executive Director 

 

Achievements: 

HEIL has received prestigious export order worth $18 Crores from a USA based company for supply of 

Steel Castings. The company has also been receiving Export Excellence Awards given by the Ministry of 

Commerce, Government of India for the last 8 years in a row. 

We have received the Export Excellence Award for the year 2001-02 from Shri Arun Jaitley, Honorable 

Minister of Commerce in New Delhi on 26th September 2003. In India very few companies can claim the 

distinction of receiving Export Excellence Awards for 8 years in a row. 

 

Hindusthan Chemicals Company (HCC) - Project Proponent Unit  

Hindusthan Chemical Company, formerly known as Cyanides & Chemicals Company, is a unit of HEIL. 

The unit was set up in the year 1982 in GIDC Industrial Estate at Olpad Taluka of Surat District in Gujarat 

State. The unit is engaged in manufacture of Hydrogen Cyanide (HCN) and Cyanide based products. The 

unique feature of the HCN manufacturing technology is that the whole system of manufacturing process is 

working under vacuum hence in any case hazardous gas is not released-out into the atmosphere from the 

production system. The unit manufactured Sodium Cyanide and Potassium Cyanide for the first time in our 

country. Thus the unit is pioneer in manufacture of HCN and its derivatives in India. 

 

The unit is primarily engaged in the manufacturing of Hydrogen cyanide, Sodium Cyanide, Potassium 

Cyanide, Sodium/Potassium Ferro Cyanide, Diphenyl Guanidine, Heat Treatment Salt, Sodium 
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Dicyanamide, Cyanohydrins, Nitriles, Cyanide based products, Mandelonitrile and Natural Gas based 

Captive Power Plant. 

 

The present sales turnover of HCC is approximately Rs. 200.00 Crore. We are currently exporting different 

types of cyanide derivatives to countries like Zimbabwe, Thailand, Indonesia, Morocco etc.. Exports 

account for around Rs. 57.00 Crore (2015-16) of the total turnover of the Unit. 
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DATA SHEET 

Date: 26/11/2016 
 

1. Project type: River-Valley / Mining  / 

Industry / Thermal / Nuclear Other (specify) 

: Industry 

Project category – 5 (b) “A” 

2. Name of the project : Manufacturing of Sodium Cyanide & other 

Cyanide based Products 

3. Clearance letter (s) O.M. No. and date : F. No. J – 11011 / 466 / 2011 – IA II (I), dated 

22/01/2016. 

4. Location : Plot no. 26-37, 54-57, 122, 143, Village 

Asnabad, Tehsil Olpad. 

a. District : Surat-394540 

b. State : Gujarat 

c. Latitude / Longitude : Latitude 21019’8.40” N 

Longitude 72045’3.73” E 

5. Address for Correspondence   

 a. Address of concerned Project Chief 

Engineer (with pin code & telephone / 

telex / fax number) 

: Mr. A. K. Singh (Executive Director 

Technical) 

Hindusthan  Chemicals Company,  

GIDC Industrial Estate, Olpad – 394 540 

District Surat, Gujarat. 

Phone: 02621 221681-83, 324222  

Fax: 02621-221235 

E-mail : aks@hcc-cyanides.com 

 b. Address of Executive Project Engineer 

/Manager (with pin code /fax numbers) 

: As Above 

6. Salient features   

mailto:aks@hcc-cyanides.com
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 a. of the project : Attached as Annexure – 1. 

 b. of the environmental management plans :  The whole plant is working under vaccum 

and all vents are connected to the 

incinerator. 

 We have full-fledged Effluent Treatment 

Plants (2 Nos.) for the treatment of cyanide 

contaminated effluent and high TDS 

effluent with adequate capacity. 

 We have implemented Zero Liquid 

Discharge scheme from 1st April, 2016 with 

waste minimization for the existing ETP 

plants.  

 We have a valid membership of TSDF site 

– NECL, Nandesari and BEIL, Ankleshwar 

for incineration, treatment and disposal of 

hazardous waste. 

 We have developed greenbelt area which is 

approx. 43% of the total plot area.  

 We have facility for in-house monitoring 

and analysis of effluent and air pollutant 

parameters.  

 Environmental Audit and Environment 

Monitoring through third party are being 

conducted regularly. 

7. Breakup of the project area  

: 

Total Land: 2,04,995 m2 

Green Belt Area: 92,247 m2 

 a. Submergence area: forest & non forest : Not Applicable (NA) 

 b. Others : NA 
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8. Breakup of the project affected population 

with enumeration of those losing 

houses/dwelling units only agriculture land 

only, both dwelling units and agricultural 

land & landless labourers / artisan 

 NA 

 a. SC.ST / Adivasis : NA 

 b. Others : NA 

9. Financial details   

 a. Project cost as originally planned & 

subsequent revised estimates and the year 

of price reference 

: Project Cost Rs. 202.50 Crores 

 b. Allocation made for environmental 

management plans with item-wise & 

year wise break up 

: Allocation made for environmental 

management plans with item-wise & year 

wise break up is attached as Annexure – 2. 

10. Forest Land requirement   

 a. The status of approval for diversion of 

forest land and non-forestry use 

: NA 

 b. The status of clearing falling : NA 

 c. The status of compensatory afforestation, 

if any 

: NA 

 d. Comments on the viability and 

sustainability of compensatory 

afforestation Programme in the light of 

actual field experience so far 

: NA 

11. The status of clear falling in non areas (much 

as submergence area of reservoir , approach 

roads) If any with quantitative information 

: NA 
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12. The status of construction   

 a. Date of commencement (actual and / or 

planned) 

: NA 

 b. Date of completion (actual) and or 

planned 

: NA 

13. Reasons for the delay if the project is yet to 

start 

: NA 

14. Dates of site visits   

 a. The dates on which the project was 

monitored by the Regional office on 

previous occasion, if any 

: 30/05/2016 & 06/10/2016 

Analysis reports of GPCB are attached as 

Annexure – 3. 

 b. Date of site visit for this monitoring report : Dates of sampling are mentioned in respective 

analysis report. 

15. Details of correspondence with project 

authorities for obtaining action plans / 

information on status of compliance to 

safeguards other than the routine letters for 

logistic support for site visits 

(The first manufacturing report may contain 

the details of all the letters issued so far, but 

the letter reports may cover only the letters 

issued subsequently) 

: 

 

 

 

 

 

: 

Last Six Monthly Report (Nov-2015 to Apr-

2016) was submitted in May-2016. 

Form–V-Environmental Audit Statement for 

the financial year 2015 – 2016 was submitted 

to MoEF & CC, Bhopal on 31/05/2016. Copy 

of the same is attached as Annexure – 4. 
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Status of Compliance on Specific & General Conditions for Environmental Clearance 
by MoEF&CC, New Delhi. 

 
S. 

No. 
Condition Status 

A. SPECIFIC CONDITIONS  

i) National Emission Standard for Pesticide 

Manufacturing and Formulation Industry 

issued by the Ministry vide G.S.R 46(E) 

dated 3rd February, 2006 and amended 

time to time shall be followed by the 

unit. 

Complied. 

Industry meets with the National Emission Standard for 

Pesticide Manufacturing and Formulation Industry 

issued by the Ministry vide G.S.R 46(E) dated 3rd 

February, 2006 it will comply with amendments when 

required. 

ii)  
Adequate stack height shall be provided 

to gas fired boiler. 

Complied. 

Adequate stack height i.e. 30 m has been provided for 

gas fired boiler. 

iii)  All the gases from the process containing 

HCN shall be incinerated in the 

incinerator. Scrubber and Stack of 

adequate height shall be provided to 

incinerator. Bag filter, Water scrubber 

and stack of adequate height shall be 

provided to heat treatment salt plant, 

ammonia absorption column to 

ammonium sulphate recovery plant and 

cyclone separator to control particulate 

emissions. Efficiency of pollution control 

device shall be monitored regularly and 

maintained properly. Scrubber vent shall 

be provided with on-line detection and 

Complied. 

Proper air pollution control equipment with adequate 

stack height has been provided to check the flue gas 

emission as well as process gas emission from 

incinerator, heat treatment salt plant and ammonium 

sulphate recovery and boilers. 

HCC has installed and commissioned online stack 

monitoring gas analyzer and TOC meter. 

Waste gas from all plants is driven under vacuum to 

existing Incinerator. HCN content in flue gas and 

efficiency of pollution control devices are being 

monitored on monthly basis by external NABL 

approved laboratory and also by internal Environmental 

Quality Lab, twice in a month basis. Bag Filter & Water 
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S. 

No. 
Condition Status 

alarm system to indicate higher than 

permissible value of controlled 

parameters. At no time, the emission 

levels shall go beyond the prescribed 

standards. The system should be 

interlocked with the pollution control 

equipment so that in case of any increase 

in pollutants beyond permissible limits, 

plant should be automatically stopped. 

Scrubber have been provided at Incinerator while 

Cyclone Separator has also been provided at auxiliary 

boiler. 

Interlocking system has been provided with the 

pollution control equipment to plant automatically 

stopped in case of any increase in pollution level. 

Stack Monitoring & Analysis Methodology, Analysis 

Report & Month Wise Comparison is being attached as 

Annexure- 14. 

iv) In plant control measures for checking 

fugitive emissions from all the 

vulnerable source shall be provided. 

Fugitive emissions shall be controlled by 

providing closed storage, closed handling 

& conveyance of chemicals/materials, 

multi cyclone separator and water 

sprinkling system. Dust suppression 

system including water sprinkling system 

shall be providing at loading and 

unloading areas to control dust 

emissions. Fugitive emissions in the 

work zone environment, products, raw 

materials storage area etc. shall be 

regularly monitored and records 

maintained. The emissions shall confirm 

to the limits stipulated by the GPCB. 

Complied. 

 Fugitive emissions in the work zone environment, 

raw-material storage area are being regularly 

monitored by on-line detectors like HCN Detectors in 

HCN, NaCN, and DPG & Mandelonitrile / 

Cyanohydrin plant. Portable gas detectors are also 

available at all plants. Company has also engaged a 

third party for monitoring of finished godown for 

HCN, HCl, VOC, Moisture and ventilation. 

 Water sprinkling system is /will be providing at 

loading and unloading areas to control dust 

emissions. 

 

v) For further control of fugitive emissions, Complied. 
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S. 

No. 
Condition Status 

following steps shall be followed: Point wise all control measure has been taken to prevent 

fugitive emission. 

 
 a) Closed handling system shall be 

provided for chemicals. 

b) Reflux condenser shall be provided 

over reactor. 

c) System of leak detection and repair of 

pump/pipeline based on preventive 

maintenance. 

d) The acids shall be taken from storage 

tanks to reactors through closed 

pipeline. Storage tanks shall be vented 

through trap receiver and condenser 

operated on chilled water. 

e) Cathodic protection shall be provided 

to the underground solvent storage 

tanks. 

vi) A proper leak detection and repair 

(LDAR) program for pesticide industry 

shall be prepared and implemented as per 

CPCB guidelines.  Focus shall be given 

for prevention of fugitive emission for 

which preventive maintenance of pumps, 

valves, pipelines are required. Proper 

maintenance of mechanical seals of 

pumps and valves shall be given. A 

preventive maintenance schedule for 

Complied. 

 Intermediate storage/dozing tank of HCN in HCN 

Plant, NaCN Plant, and DPG & Mandelonitrile 

/Cyanohydrin plant have been kept under vacuum 

and vent is connected to the existing incinerator. 

Hence, there is no chance of any leakage. 

 Magnetic Seals have been provided to reactors of 

Mandelonitrile/Cyanohydrin Plant. Reactors of other 

plants are closed and connected under vacuum to the 

incinerator. No pump is used for HCN transfer; it is 
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S. 

No. 
Condition Status 

each unit shall be prepared and adhered 

to. 

done by gravity through double walled chilled brine 

cooled SS 316 pipe line. 

 Condensers with chilled brine cooling at –5OC are 

provided wherever required (e.g. Reactors of 

Mandelonitrile/Cyanohydrin) to prevent emission or 

vent to incinerator. 

vii) Continuous monitoring system for HCN, 

chlorine, HCL and NH3 as well as VOCs 

shall be installed at all important 

places/areas. Effective measures shall be 

taken immediately, when monitoring 

results indicate above the permissible 

limits. All necessary steps should be 

taken for monitoring of HCN, chlorine, 

HCL and NH3 as well as VOCs in the 

proposed plant. 

Complied. 

Summary of work place air quality monitoring for this 

period is as under: 

Parameter 

Locations for  Godown Permissible 
limits for work 
place (Factories 
Act, 1948) for 8 

hrs exposure 
NACN-1 DPG -1 MDN 

HCl <3.6 <3.6 <3.6 7000 

HCN 0.5-0.6 <0.4 <0.4 10000 

NH3 3.0-3.6 3.0 4.8-5.4 18000 

VOC N.D 0.4-0.5 0.3 NA 

Moisture 
30.2-
35.7 

33.0-
34.9 

35.1-
36.0 

NA 

Ventilation 
Rate 

5.8-6.1 3.2-3.5 3.4-3.6 NA 

Note:  
HCl, HCN, NH3 are in µg/m3, VOC in ppm, Moisture in 

g/m3 and ventilation rate in m3/sec. 

VOC has been measured as a reference of Isobutylene 

and detection limit of instrument is 0.1 ppm. 

viii) Alarm of chlorine leakage if any in the 

liquid chlorine storage area shall be 

provided along with automatic start of 

Complied. 

Alarm system has been provided for any leakage 

occurred in the liquid chlorine storage area. 
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S. 

No. 
Condition Status 

the scrubbing system. 

ix) The gaseous emissions from DG set shall 

be dispersed through adequate stack 

height as per CPCB standards. Acoustic 

enclosure shall be provided to the DG 

sets to mitigate the noise pollution. 

Complied. 

Adequate measures have been taken to minimize 

gaseous emission from DG sets by providing air 

pollution control equipment and stacks at adequate 

height (as per CPCB norms). 

x) Ambient air quality data shall be 

collected as per NAAQES standards 

notified by the Ministry vide G.S.R. No. 

826(E) dated l6 September, 2009. The 

levels of PM2.5, PM10, SO2, NOx, CO 

and VOC shall be monitored in the 

ambient air and displayed at a convenient 

location near the main gate of the 

company and at important public places. 

The company shall upload the results of 

monitored data on its website and shall 

update the same periodically. It shall 

simultaneously be sent to the Regional 

office of MOEF, the respective Zonal 

office of CPCB and GPCB. 

Complied. 

Ambient Air quality monitoring is carried out at five 

locations within the premises. Summary of ambient air 

monitoring is as under: 

Parameter 1 2 3 4 5 6 

PM10 
41.8-
94.9 

40.0-
92.4 

44.5-
93.0 

39.7-
93.3 

41.3-
95.4 

100 

PM2.5 
19.6-
45.4 

18.2-
43.2 

20.1-
48.2 

18.8-
41.1 

18.3-
45.1 

60 

SO2 
12.5-
20.1 

11.0-
18.9 

13.5-
24.0 

11.7-
19.0 

12.8-
22.8 

80 

NOx 
16.6-
26.4 

15.0-
25.1 

17.3-
29.0 

15.0-
21.8 

16.8-
25.3 

80 

HCN BDL BDL BDL BDL BDL 200 

HCl BDL BDL BDL BDL BDL 80 

NH3 
2.4-
4.7 

2.1-
4.2 

3.0-
4.6 

2.2-
3.8 

3.3-
5.5 

400 

VOC BDL BDL BDL BDL BDL --- 

1. HCN Plant (Near C. R.) 2. Near ADM Office 

3. Near R & D Lab 4. Near Security Office 

5. Near Ammonia Bullet Area 6. GPCB Limit 
 
Note: All the results are expressed in µg/m3 and VOC is 

expressed in ppm 

BDL= Below Detection Limit 

HCN, NaCN & DPG Plant‟s vents are connected under 
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vacuum to Incinerator which is facilitated by Wet 

Scrubber before emitting burnt gases through 40 m 

stack height. All the vents of Mandelonitrile / 

Cyanohydrin Plant are connected with the Scrubber. 

Results of Ambient Air quality monitoring parameters 

are displayed near the main gate and summary of the 

report will be updated on company website www.hcc-

cyanide.com  

xi) Solvent management shall be carried out 

as follows: 

Complied. 

 

a) Chilled brine circulation system shall 

be provided to condensate solvent 

vapors and reduce solvent losses, it 

shall be ensured that solvent recovery 

should not be less than 95%. 

Chilled brine circulation system has been  provided to 

condensate solvent vapors and reduce solvent losses,  

b) Reactor and solvent handling pump 

shall have mechanical seals to 

prevent leakages. 

Mechanical seals are provided wherever required in 

reactors and pumps. 

c) The condensers shall be provided 

with sufficient HTA and residence 

time so as to achieve more than 95% 

recovery 

Condensers are provided with sufficient HTA & 

residence time to achieve more than 95% recovery 

d) Solvents shall be stored in a separate 

space specified with all safety 

measures. 

Separate space has been already provided as per 

requirement of Petroleum Act for storage of solvent. 

e) Proper earthing shall be provided Unit has been provided with proper earthing for all 

http://www.hcc-cyanide.com/
http://www.hcc-cyanide.com/
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in all the electrical equipment 

wherever solvent handling is done. 

electrical equipments. 

 

f) Entire plant shall be flame proof. The 

solvent storage tanks should be 

provided with breather valve to 

prevent losses. 

Where ever flammable chemicals are being used, flame-

proof motors & fittings are provided  

xii) Total water requirement from Kakrapar 

Canal shall not exceed 600.3 m3/day 

after expansion in effect of ZLD scheme 

submitted by PP and prior permission 

should be obtained from the Competent 

Authority. 

Complied. 

Total water requirement has been increased from 651.2 

m3/day to 1105.2 m3/day after expansion. Out of which, 

fresh water requirement from Kakrapar canal are only 

600.3 m3/day and remaining water requirement are 

being met through recycled water i.e. 500 m3/day. 

Total average wastewater generation is nil as company 

has implemented ZLD scheme from 1st April, 2016. 

xiii) Industrial effluent generation should not 

exceed 512 m3/day. Effluent will be 

segregated into high TDS/COD and Low 

COD/TDS effluent streams. High 

TDS/COD effluent stream will be 

evaporated in Multiple Effect Evaporator 

(MEE). Condensate will be treated in the 

condensate treatment unit. Low 

TDS/COD effluent stream will be treated 

in the effluent treatment plant (ETP) 

comprising primary, secondary and 

tertiary treatment (Reverse Osmosis). 

Complied. 

 Effluent generated from different plants of HCC are 

segregated & divided for the treatment in two 

schemes. 

1. Scheme – 1: Cyanide containing effluent with  

Ammonical Nitrogen, low TDS & very low COD-

BOD: Effluent from following plants is combined 

for the treatment–HCN, NaCN, Ammonium 

Sulphate & SFCN – partly (only condensate water, 

which is major). 

2. Scheme – 2: Effluent containing high TDS & high 

COD – BOD:  
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Permeate will be reused/recycled for 

cooling tower make up. The proposed 

effluent treatment scheme for the 

existing unit as well as proposed 

expansion is based on „Zero effluent 

discharge‟. Water quality of treated 

effluent should meet the norms 

prescribed by CPCB/SPCB. 

a. SFCN Plant - Mother liquor after removing SFCN. 

b. DPG Plant - Alkaline effluent. 

c. SDCN Plant 

d. DOTG  

 Both schemes are successfully implemented & 

treated effluent meets all norms of GPCB. 

 Industry have implemented Zero Liquid Discharge 

scheme from 1st April, 2016 with waste 

minimization for the existing ETP plants which is 

attached as Annexure – 5. 

Analysis reports of GPCB are also attached as 

Annexure – 3. 

xiv) „Zero‟ effluent discharge shall be 

adopted and no effluent shall be 

discharged outside the premises. 

Complied. 

Industry have implemented Zero Liquid Discharge 

scheme from 1st April, 2016 with waste minimization 

for the existing ETP plants which is attached as 

Annexure – 5. No effluent is being discharged outside 

the premises. 

xv) Automatic /online monitoring system 

(24x7 monitoring devices) for flow 

measurement and relevant pollutants in 

the treatment system to be installed. The 

data to be made available to the 

respective SPCB and in the Company‟s 

website. 

Complied. 

Automatic /online monitoring system (24x7 monitoring 

devices) for flow measurement and relevant pollutants 

in the treatment system has been already installed. 

xvi) Process effluent/any wastewater shall not Complied. 
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be allowed to mix with storm water. 

Storm water drain shall be passed 

through guard pond. 

Utmost care is taken to avoid spillage of chemicals. 

All the plant area has been already covered with Dyke 

Wall and floor pit has also been provided to 

recycle/transfer spillage back to plant or to ETP. 

xvii) Incinerator should be designed as per 

CPCB guidelines. SO2, NOx, HCN, HCI 

and CO emissions shall be monitored in 

the stack regularly. 

Complied. 

Strictly follow the CPCB guidelines for any 

environmental concern. Gaseous pollutants like SO2, 

NOx, HCN, HCI and CO emissions in flue gas emission 

and process emission are being monitored on monthly 

basis by external NABL approved laboratory and also 

by internal Environmental Quality Lab, twice in a 

month basis. 

xviii) Hazardous chemicals shall be stored in 

tanks in tank farms, drums, carboys etc. 

Flame arresters shall be provided on tank 

farm. Solvent transfer shall be by pumps. 

Complied 

Hazardous chemicals are being stored with proper care 

in tank farm, drums etc. transfer of liquid material is 

transferred by pipes through pumps. 

xix) The company shall obtain Authorization 

for collection, storage and disposal of 

hazardous waste under the Hazardous 

Waste (Management, Handling and 

Trans Boundary Movement) Rules, 2008 

and amended as on date for management 

of Hazardous wastes and prior 

permission from GPCB shall be obtained 

for disposal of solid / hazardous waste in 

the TSDF. Measures shall be taken for 

Complied. 

The industry has obtained authorization for the storage 

and disposal from GPCB and has valid membership of 

Nandesari Environment Control Ltd. (NECL), Baroda 

& Bharuch Enviro Infrastructure Ltd. (BEIL), 

Ankleswar. Membership copies of the same are 

enclosed as Annexure – 6. 
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firefighting facilities in case of 

emergency. Membership of TSDF for 

hazardous waste disposal shall be 

obtained. 

xx) As proposed, ETP sludge, incineration 

ash and evaporation residue shall be sent 

to TSDF site. High calorific value waste 

such as spent organic shall be sent to 

cement factory/incinerated. 

Complied. 

The industry has obtained authorization for the storage 

and disposal of incineration ash, treatment and disposal 

of hazardous waste from GPCB and has valid 

membership of Nandesari Environment Control Ltd. 

(NECL), Baroda and Bharuch Enviro Infrastructure Ltd. 

(BEIL), Ankleswar. Membership copies of the same are 

enclosed as Annexure –6.  

xxi) The Company shall strictly comply with 

the rules and guidelines under 

Manufacture, Storage and Import of 

Hazardous Chemicals (MSIHC) Rules, 

11989 as amended in October, 1994 and 

January, 2000. All  Transportation of 

Hazardous Chemicals shall be as per the. 

Motor Vehicle Act (MVA), 1989. 

Complied. 

 Company has carried out various technical studies 

like HAZOP, Risk Assessment, Safety Audit etc. to 

understand work operation and their hazards to 

minimize the potential risk. 

 Company has a comprehensive emergency action 

plan, contingency report and is also member of the 

District Crisis Group. 

 Company regularly conducts Mock Drills for 

various scenarios such as ON-SITE Mock Drill and 

observations are evaluated and implemented. 

 Company has got adequate firefighting & hydrant 

system network to cope with the emergency. 

Company has freeze assembly points at strategic 
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locations & emergency escape routes. Due to low 

movement of vehicle, HCC used to operate one gate 

out of two for entry and exit purpose of employees 

& vehicle and the second gate is being kept as an 

emergency exit. 

 Company has got 3 bed OHC within the premises 

which is managed by qualified Doctor and trained 

nurse round the clock. Also sufficient stock of 

Cyanide antidote kits is available in OHC. 

 Company organizes training on various topics 

regarding occupational hazard to create awareness 

among the workforce. 

 Company has organized various awareness 

programmes for local Students, Teachers & Doctors. 

xxii) The company shall undertake following 

waste minimization measures :- 

Complied 

a) Metering and control of quantities of 

active ingredients to minimize waste  

Industry has already implemented sophisticated close 

charging system with instrumentation for metering & 

control of active ingredients. 

b) Reuse of by-products from the process as 

raw materials or as raw material 

substitutes in other processes. 

Industry is already using the Ammonium Sulphate – by-

product generated from HCN Plant. This is sold as 

fertilizer. 

Sodium Cyanide waste & mother liquor of NaCN are 

used for Sodium Ferro-cyanide manufacturing process. 

Acidic waste water (dilute HCl) generated from DPG 

Plant during the manufacture of Ferrous Chloride is 
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being used as a raw-material. 

c) Use of automated filling to minimize 

spillage. 

To minimize the spillage, all finished products, e.g. 

Sodium Cyanide, Diphenyl Guanidine & Sodium 

Dicyanamide etc. are filled in drums/bags 

automatically. Spillage is almost eliminated. 

d) Use of Close Feed system into batch 

reactors. 

Raw-materials and process chemicals feeding system 

into batch reactors are in a closed system with 

sophisticated instrumentation 

e) Venting equipment through vapour 

recovery system 

Venting equipments, e.g. condensers, scrubbers & 

incinerators have been provided to the reactor to 

destruct hazardous vapour & hence there will be no 

toxic/hazardous release to atmosphere. 

f) Use of high pressure hoses for equipment 

clearing to reduce wastewater generation. 

Company is already using water at high pressure for 

cleaning the equipment. 

xxiii) The unit shall make the arrangement for 

protection of possible fire hazards during 

Manufacturing process in material 

handling. Firefighting system shall be as 

per the norms, 

Complied. 

Company has made arrangement for the protection of 

possible fire hazard right from the beginning.  Fire 

water pipe line network with fire water pond & pumps 

have been provided to meet any emergency.  Different 

types of required fire extinguishers have been provided 

in all plants & other strategic locations. Firefighting 

training is also given to employees. 

xxiv) Occupational health surveillance of the 

workers shall be done on a regular basis 

and records maintained as per the 

Factories Act. 

Complied. 

Occupational Health Surveillance of all workers & 

employees is being done regularly by industry at least 

once in a year by qualified medical officer & also by an 
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external agency, Dr. Agarwal Diagnostic Centre, 

Kalyan, Mumbai. Records of the same are maintained 

as per the Factories Act. 

xxv) As proposed, green belt over 33 % of the 

total project area should be developed 

within plant premises with at least 10 

meter wide green belt on all sides along 

the periphery of the project area, in 

downward direction, and along road 

sides etc. Selection of plant species shall 

be as per the CPCB guidelines in 

consultation with the DFO. 

Complied  

Total plot area is 2,04,995 m2 out of which Greenbelt 

has already been developed in  92,247 sq. m., which is 

45% of total land. Selected plant species is as per the 

CPCB guidelines in consultation with the DFO. 

 

xxvi) The company shall make the 

arrangement for protection of possible 

fire and explosion hazards during 

manufacturing process in material 

handling. 

Complied. 

 Company has made arrangement for the protection of 

possible fire hazard right from the beginning.  Fire 

water pipe line network with fire water pond & 

pumps have been provided to meet any emergency.  

Different types of required fire extinguishers have 

been provided in all plants & other strategic 

locations. Firefighting training is also given to 

employees. 

 Safety training is given to all employees on joining, 

followed by written test and refresher safety training 

is also given to all employees once in a period of two 

years, which includes use of PPEs.  

 Pre-employment and routine medical examination for 

all employees handling chemicals is conducted 
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regularly. 

xxvii) Provision shall be made for the housing 

for the construction labour withín the site 

with all necessary infrastructure and 

facilities such as fuel for cooking, mobile 

toilets, mobile sewage treatment plant, 

safe drinking water, medical health care, 

crèche etc. The housing may be in the 

form of temporary structure to be 

removed after the completion of the 

project. All the construction wastes shall 

be managed so that there is no impact on 

the surrounding environment. 

Complied. 

Industry has already made provision for the housing of 

construction laborers in the company‟s housing colony, 

which is nearby the plant & has all required facilities. 

xxviii) At least 2.5% of the total cost of the 

project should be earmarked towards the 

Enterprise Social Commitment (ESC) 

based on local needs and action plan with 

financial and physical breakup/details 

should be prepared and submitted to the 

Ministry‟s Regional Office of 

MoEF&CC. Implementation of such 

program should be ensured accordingly 

in a time bound manner. 

Complied. 

 The company has allocated a budget of 2.5% of 

project cost for ESC.  

B GENERAL CONDITIONS 

i) The project authorities must strictly 

adhere to the stipulations made by the 

Complied 

HCC has received renewed CC&A vide order no. 
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Gujarat Pollution Control Board 

(GPCB), State Government and any 

other statutory authority. 

AWH-58577 dated 25/11/2013 valid up to 14/07/2018 

which is attached as Annexure - 8.  

HCC has also received NOC vide order No. CTE-60692 

dated 23/04/2014 valid up to 23/02/2019 for standby D. 

G. Set. 

HCC has received CC&A–Amendment vide order no. 

GPCB / CCA – SRT - 50 (8) / ID_20643 / CCA-

Amendment (A-66818) dated 06/05/2015 for standby 

D. G. Set which is attached as Annexure - 9. 

Company adheres to all the stipulations made by GPCB 

for the obtained CC&A and NOC. 

ii)  No further expansion or modifications ¡n 

the plant shall be carried out without 

prior approval of the Ministry of 

Environment and Forests. In case of 

deviations or alterations in the project 

proposal from those submitted to this 

Ministry for clearance, a fresh reference 

shall be made to the Ministry to assess 

the adequacy of conditions imposed and 

to add additional environmental 

protection measures required, if any. 

Complied. 

Company assures that no further expansion or 

modification in the plant shall be carried out without 

prior approval of MoEF&CC. A fresh reference shall be 

made for any deviation & change in the plant. 

iii)  The locations of ambient air quality 

monitoring stations shall be decided in 

consultation with the Gujarat Pollution 

Control Board (GPCB) and it shall be 

ensured that at least one station is 

Complied. 

Industry has already decided the following four ambient 

air locations as under in consultation with GPCB. 

1. HCN plant 

2. ADM Office 
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installed in the upwind and downwind 

direction as well as where maximum 

ground level concentrations are 

anticipated. 

3. R&D lab. 

4. Security Office 

iv) The overall noise levels in and around 

the plant area shall be kept well within 

the standards by providing noise control 

measures including acoustic hoods, 

silencers, enclosures etc. on all sources 

of noise generation. The ambient noise 

levels shall conform to the standards 

prescribed under Environment 

(Protection) Act, 1986 Rules, 1989 viz. 

75 dBA (day time) and 70 dBA (night 

time). 

Complied. 

Overall ambient noise level was found in the range of 

45– 75 db(A) in day time and 40 – 68 db(A) in night 

time during the study period. 

During the study period, the ambient noise level was 

within the limit as per the standard prescribed under 

Environment (Protection) Act, 1986, Rules, 1989 for 

day time and night time. 

v) The Company shall harvest rainwater 

from the roof-tops of the buildings and 

storm water drains to recharge the 

ground water and use the same water for 

the process activities of the project to 

conserve fresh water. 

Complied. 

Industry has already implemented rain water harvesting. 

During last six months, 14,800 m3 of rain water was 

harvested. 

Since water table of surrounding area of the unit is very 

high, hence re-charging of ground water is quite 

difficult, so the industry uses harvested water for 

gardening, washing & in process to reduce consumption 

of raw water. 

vi) During transfer of materials, spìllages 

shall be avoided and garland drains be 

Complied. 

Utmost care is taken to avoid spillage of chemicals.  



  

 HINDUSTHAN CHEMICALS COMPANY 

Six Monthly Report: (May 2016 to October 2016) 

 

 

 

ECOSYSTEM RESOURCE MANAGEMENT PVT. LTD. 
Office Floor, Ashoka Pavillion–A, Opp. Kapadia Health Club, New Civil Road, Surat–395 001. 
Tele–Fax: 91–0261–2231630, 2236223, 2233075, 6545050 
E–mail: eco@ecoshripad.com Web: www.ecosystemindia.com 
 

 

Page | 37 

S. 

No. 
Condition Status 

constructed to avoid mixing of accidental 

spillages with domestic wastewater and 

storm water drains. 

All the plant area has been already covered with Dyke 

Wall and floor pit has also been provided to 

recycle/transfer spillage back to plant or to ETP. 

vii) Usage of Personnel Protection 

Equipments by all employees/ workers 

shall be ensured. 

Complied. 

All necessary PPEs such as Hand Gloves, Dust mask, 

Gas mask, Face mask, Safety shoes, Helmet etc. & 

other safety equipment‟s/materials are being provided 

as per the requirements of safe workplace condition. 

viii) Training shall be imparted to all 

employees on safety and health aspects 

of chemicals handling. Pre-employment 

and routine periodical medical 

examinations for all employees shall be 

undertaken on regular basis. Training to 

all employees on handling of chemicals 

shall be imparted. 

Complied. 

Safety training is given to all employees on joining, 

followed by written test and refresher safety training is 

also given to all employees once in a period of two 

years, which includes use of PPEs.  

Pre-employment and routine medical examination for 

all employees handling chemicals is conducted 

regularly. 

ix) The company shall also comply with all 

the environmental protection measures 

and safeguards proposed in the project 

report submitted to the Ministry. All the 

recommendations made in the EIA/EMP 

in respect of environmental management, 

risk mitigation measures and public 

hearing relating to the project shall be 

implemented. 

Complied. 

Industry has provided scrubber, dust collector, bag filter 

and cyclone separator wherever required. 

x) The company shall undertake CSR Partially Complied. 
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activities and all relevant measures for 

improving the socio-economic conditions 

of the surrounding area. . 

 HCC Management believes in socio-economic up-

liftment and undertakes various CSR activities based 

on requirement of surrounding areas. 

 Company is actively working on improving socio-

economic conditions of the surrounding area by way 

of organizing medical camps, blood donation camps, 

donation to schools & villages. 

 Awareness training on hazards of chemicals used/ 

produced in plant & their preventive measures are 

being given to people of surrounding villages. 

 Below mentioned CSR activity was carried out by 

HCC during the period of May 2016 to October 

2016: 

 Donated Rs. 2,00,000/- for mass marriage of 151 

couple from economically weaker section of the 

society, held on 8th May, 2016 which was organized 

by “Samarth Kalyan Seva” Charitable Trust, Olpad. 

xi) The company shall undertake eco-

developmental measures including 

community welfare measures in the 

project area for the overall improvement 

of the environment. 

Complied. 

 Company is actively working on eco-developmental 

measures in the project area. New tree plantation is 

done every year on Safety Day, World Environment 

Day & before monsoon.  

 Company has organized various safety and 

environment awareness programs and also planted 

3,000 nos. of trees within premises in the month of 

May 2016 to October 2016. 
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S. 

No. 
Condition Status 

xii) A separate Environmental Management 

Cell equipped with full-fledged 

laboratory facilities shall be set up to 

carry out the Environmental 

Management and Monitoring functions. 

Complied. 

Company has already set up Environmental 

Management Cell (EMC) equipped with full-fledged 

laboratory facility. Company has also appointed 

qualified Environmental Officer, who looks after day-

to-day monitoring and management activity of the 

EMC. 

xiii) The company shall earmark sufficient 

funds for recurring cost per annum to 

implement the conditions stipulated by 

the Ministry of Environment and Forests 

as well as the State Government along 

with the implementation schedule for all 

the conditions stipulated herein. The 

funds so earmarked for environment 

management pollution control measures 

shall not be diverted for any other 

purpose. 

Agreed. 

HCC Management believes in sustainable management 

of natural resources and environment of project site as 

well as surrounding areas. Adequate funds are available 

for the same. 

xiv) A copy of the clearance letter shall be 

sent by the project proponent to 

concerned Panchayat, 

ZilaParisad/Municipal Corporation, 

Urban local Body and the local NGO, if 

any, from who suggestions/ 

representations, if any, were received 

while processing the proposal. 

Partially Complied. 

Copy of the clearance letter has been sent to concerned 

authorities but has not put on the company‟s website. 
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S. 

No. 
Condition Status 

xv) The project proponent shall also submit 

six monthly reports on the status of 

compliance of the stipulated 

Environmental Clearance conditions 

including results of monitored data (both 

in hard copies as well as by e-mail) to the 

respective Regional Office of MoEF, the 

respective Zonal Office of CPCB and the 

Gujarat Pollution Control Board. A copy 

of Environmental Clearance and six 

monthly compliance status report shall 

be posted on the website of the company. 

Agreed & Complied. 

HCC is regularly submitting summary of six monthly 

report on status of compliance of EC conditions by e-

mail to Regional Office of MoEF & CC and the same 

comprehensive physical report by post to the Regional 

office of MoEF&CC, the respective zonal office of 

CPCB and the State Pollution Control Board. 

xvi) The environmental statement for each 

financial year ending 31st March in 

Form-V as is mandated shall be 

submitted to the Gujarat Pollution 

Control Board as prescribed under the 

Environment (Protection) Rules, 1986, as 

amended subsequently, shall also be put 

on the website of the company along 

with the status of compliance of 

environmental clearance conditions and 

shall also be sent to the Bhopal Regional 

Offices of MoEF by e-mail. 

Complied. 

Environmental statement for each financial year in 

Form – V is being submitted to GPCB. 

HCC has sent copy of Form – V through courier for the 

financial year 2015 – 2016 to MoEF, Bhopal on 31st 

May, 2015. 

xvii) The project proponent shall inform the 

public that the project has been accorded 

environmental clearance by the Ministry 

Complied. 

Information on Environmental Clearance for new 

projects has already been advertised in two local 
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S. 

No. 
Condition Status 

and copies of the clearance letter are 

available with the SPCB/Committee and 

may also be seen at Website of the 

Ministry at http://envfor.nic.in. This shall 

be advertised within seven days from the 

date of issue of the clearance letter, at 

least in two local newspapers that are 

widely circulated in the region of which 

one shall be in the vernacular language 

of the locality concerned and a copy of 

the same shall be forwarded to the 

concerned Regional office to the 

ministry. 

newspapers as detailed below and also sent to Regional 

Office, GPCB. 

Gujarat Mitra on 30th January 2016 

Rajasthan Patrika on 30th January 2016 

 

xviii) The project authorities shall inform the 

Regional Office as well as the Ministry, 

the date of financial closure and final 

approval of the project by the concerned 

authorities and the date of start of the 

project. 

Complied. 

In case of EC already granted, the new products are 

proposed to be manufactured in the existing facility and 

the project cost is financed from internal accruals.  

Further, major part of the proposed cost, i.e. 2 MW CPP 

has still not been established. 

However, when the proposed EC shall be granted for 

new expansion, we shall inform the Regional Office as 

well as Ministry regarding the details of financial 

closure and financial approval of the project. 
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SUMMARY 

Hindusthan Chemical Company, formerly known as Cyanides & Chemicals Company, is a unit of HEIL. 

The unit was set up in the year 1982 in GIDC Industrial Estate at Olpad Taluka of Surat District in Gujarat 

State. The unit is engaged in manufacture of Hydrogen Cyanide (HCN) and Cyanide based products. The 

unique feature of the HCN manufacturing technology is that the whole system of manufacturing process is 

working under vacuum hence in any case hazardous gas is not released-out into the atmosphere from the 

production system. The unit is manufacturing of Hydrogen Cyanide, Sodium Cyanide, Potassium Cyanide, 

Sodium/Potassium Ferro Cyanide, Diphenyl Guanidine, Heat Treatment Salt, Sodium Dicyanamide, 

Cyanohydrins, Nitriles, Cyanide based products, Mandelonitrile and Natural Gas based Captive power Plant. 

Under environment legislation, it is mandatory to submit six monthly compliance reports on the conditions 

mentioned in the Environment Clearance (EC) vide letter no.: No. J – 11011/ 466/2011 – IA II (I) dated 

22/01/2016 issued by Ministry of Environment & Forests (MoEF), Govt. of India, New Delhi. Hindusthan 

Chemicals Company at Olpad Dist: Surat has obtained valid EC, NOC & CC&A from concerned authorities. 

The industry has awarded contract for the Environmental monitoring and preparation of six monthly EC 

compliance report to Ecosystem Resource Management Pvt. Ltd. The consultancy firm has its own well 

equipped laboratory to measure the pollution parameters related to Environmental Monitoring (Air, Water, 

Wastewater, Soil) with National Accreditation Board for Testing and Calibration Laboratories (NABL) 

accreditation. All monitoring equipments are available to measure Stack emissions, Ambient Air quality and 

noise level of various plants. 

Six monthly compliance report along with monitoring data are regularly submitted to the concerned 

department and during monitoring period of this report RO visit was also done. All the conditions stipulated 

in EC clearance was compiled by the project proponent.  
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OBSERVATIONS & RECOMMENDATIONS 
 

 HCC has obtained valid EC, NOC & CC&A from concerned authorities. 

 HCC used to operate one gate out of two for entry & exit purpose of employees & vehicle and the 

second gate is being kept as an emergency exit. 

 All the analysis report of ambient air, stack, effluent & noise are well within the GPCB norms. 

 Industry has implemented ZLD scheme and no effluent discharge outside the industry premises. 

 Industry has carried out regularly pre-employment & routine medical examination for all employees. 

 HCC has greenbelt area of 22 acres (45%) within premises. 

 HCC has installed and commissioned online stack monitoring gas analyzer and TOC meter. 

 HCC has implemented rain water harvesting. 

 HCC has been regularly carried out CSR activities. 

 It is recommended to upload regularly six monthly compliance report of EC conditions, EC letter, 

Form – V, Latest CC&A and NOC on company‟s website. 

 HCC has obtained membership certificate of BEIL, Ankleshwar & NECL, Baroda for disposal of 

hazardous waste. 
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ANNEXURE 1 - Salient Features of Project 

S. No. Description Details 

1. Airport Surat (@ 22 km) in S direction 

2. Railway station Surat (@ 19 km) in SE direction 

3. Port Magdalla (@ 26 km) in S direction 

4. National Highway NH-8 (@ 21 km) in E direction 

5. State Highway SH-6 (@ 350 m) in E direction 

6. Town/City Surat (@ 15 km) in SE direction 

7. Village Olpad (@ 1.5 km) From nearest main locality 

8. River Tapi (@ 9.5 km) in SE direction 

9. Sea Arabian Sea (@ 18.5 km) in SW direction 
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ANNEXURE 2 - Details of Expenditure Allocated on Environment Management Plan 
 

S. 
No. Head of Expenses 

Expenditure (Rs. In Lakhs) 

Year 2015-16 Year 2016-17 

1. Effluent Treatment Facility 2000.00 60.00 

2. Hazardous Waste Management Facility 156.00 200.00 

3. Green Belt Development 9.00 9.00 

4. Electricity charge to run ETP for GEB 94.50 94.66 

5. Environment Monitoring & Audit 20.00 30.00 

Total 2279.50 393.66 
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ANNEXURE 3 – GPCB Analysis Report 
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ANNEXURE 4 – Form V 
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ANNEXURE 5 – Zero Liquid Discharge Scheme With Waste Minimization 
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ANNEXURE 6 – Membership Certificate of BEIL, Ankleshwar & NECL, Baroda 
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ANNEXURE 7 - Category Wise Hazardous Waste Generation & Disposal Details 
 

Category 

Opening May, 2016 June, 2016 July, 2016 August, 2016 September, 2016 October, 2016 Closing 

Stock Generation Disposal Generation Disposal Generation Disposal Generation Disposal Generation Disposal Generation Disposal Stock 

kg 

Activated 
Carbon 

0 560 0 1100 0 1200 0 1220 0 0 0 0 0 4080 

Ferric 
Hydroxide 

504 640 0 1160 0 1040 0 960 0 920 0 960 0 6184 

Contaminated 
Salt 

21910 12000 17180 17745 7230 17220 16720 23890 23790 19140 17490 15890 12200 33185 

Iron Sludge 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ETP Sludge 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Contaminated 
Polythene 

Liner 
16 0 0 0 0 0 0 0 0 0 0 0 0 16 

Drums 0 0 0 0 0 0 0 
 

0 0 0 0 0 0 

Total 43465 

Used Oil  600 lit 

Spent Catalyst  Nil 
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ANNEXURE 8 – CCA  
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ANNEXURE 9 – CCA Amendment 
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ANNEXURE 10 – License for Ammonia Storage  
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ANNEXURE 11 - Ambient Air Sampling & Analysis Methodology, Analysis Report of Ambient Air 
and Work Place & Month Wise Comparison of Ambient Air Quality 

Sr. 
No. 

Particulars Details 

1. Sampling 
Procedure 

The PM2.5 micron dust sampler and RSPM sampler were used for the 
sampling of PM2.5, PM10, SO2 & NOx. Micrometeorological data were also 
collected by mechanical instruments like wind vane, anemometer, 
hygrometer & thermometer as per CPCB guideline. Sampling was carried 
out as per instrument manual & IS 5182 guideline. 

2. Analysis 
Methodology 

 

i. Particulate 
Matter 
(PM10) 

For the sampling of PM10 Envirotech & Yash make Respirable Dust 
Sampler was used. Pre weighed filter media GFA 8”x10” was used for the 
collection of PM10. Samples were collected on 24 hr basis at a flow rate of 
1.0 to 1.3 m3/min. Samples were transported to the laboratory after packing 
as per standard procedure. After receiving the sample, sample conditioning 
was done before taking final weight. Concentration was measured 
gravimetrically as per IS 5182 (part XXIII) 2006. 

ii.  Particulate 
Matter 
(PM2.5) 

PM2.5 micron dust samplers Polltech make and Yash make were used. 
Filter media used for the collection of PM2.5 were PTFE filter paper. 
Samples were collected for 24 hr at the flow rate of 16.67 lpm. 
Conditioning was done before taking the initial and final weight of filter 
paper. Concentration was measured gravimetrically as per the EPA 
method. 

iii.  Sulphur 
Dioxide 
(SO2) 

Sulphur Dioxide was absorbed from air in a solution of Sodium 
Tetrachloromercurate; which forms a stable Dichloro Sulphitomercurate 
complex. Sulphur Dioxide is estimated from the colour after the addition of 
p-rosaniline Hydrochloride indicator and concentration was measured 
spectrophotometrically as per IS 5182 (Part II) 2001. 

iv. Oxide of 
Nitrogen 
(NOx) 

Nitrogen oxide as nitrogen dioxide was collected by bubbling air through a 
sodium hydroxide solution to form a stable solution of sodium nitrate.  The 
nitrate ion produced during sampling was determined calorimetrically by 
reacting the exposed absorbing reagent with sulphanilamide and N (1- 
Naphthyl) ethylenediamine dihydrochloride as per IS 5182 (part VI) 2006. 
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Monthly Variation in Ambient Air Quality for the period of May 2016 to October 2016 

 
1. Comparative Analysis & Graphical Presentation of PM2.5 

 
 

Note: All the values are expressed in µg/m3 
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2. Comparative Analysis & Graphical Presentation of PM10 

 

 
 

Note: All the values are expressed in µg/m3 
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3. Comparative Analysis & Graphical Presentation of SO2 

 

 
 

Note: All the values are expressed in µg/m3 
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4. Comparative Analysis & Graphical Presentation of NOx 

 

 
 
Note: All the values are expressed in µg/m3 
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ANNEXURE 12 – Micrometeorological Analysis Data 
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ANNEXURE 13 - Noise Level Monitoring Methodology, Noise Level Report & Month Wise 
Comparison 

 
Noise level monitoring: 

Noise level monitoring was carried out in the vicinity of the source, and nearby area within the factory 

premises where there is continuous presence of humans. Noise level monitoring was carried out during day 

time and night time at 15 locations in the premises and total 30 nos. of noise levels were recorded. Sound 

level meter was used for the noise monitoring. 
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Monthly Variation in Noise Level for the period of May 2016 to October 2016 
 

1. Comparative Analysis & Graphical Presentation of Noise Level (Day Time) 
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2. Comparative Analysis & Graphical Presentation of Noise Level (Night Time) 
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ANNEXURE 14 – Stack Monitoring & Analysis Methodology, Analysis Report & Month Wise 
Comparison 

 

Sr. 
No. Particulars Details 

1. Sampling 
Procedure 

Sampling & analysis was carried out as per the instruction manual and IS: 11255. 
PM sample was collected as per IS: 11255 Part I and SO2 sample as per IS 11255 
Part II, NOx sampling was carried out as per method given by EPA (PDA Method) 

2. Analysis 
Methodology 

 

i. Suspended 
Particulate 
matter 

Sampling of SPM was done at isokinetic flow rate and SPM was determined from 
the difference in initial and final weight by using the following formula. 
PM = Weight diff. in gram x 106/flow rate x time in minute 

ii.  Sulphur 
dioxide 

Sulphur Dioxide was absorbed at the flow rate of 2 lpm in 3% H2O2 solution. After 
the absorption the exposed solution was transferred to Polyethylene bottle. Above 
scrubbed sample is titrated against known Sodium Hydroxide normal solution by 
using mixed indicator. Burette reading is noted when the colour of solution 
changes from red to green. 

iii.  Oxides of 
Nitrogen 

Sampling flask was evaluated and gas was passed in the equated flask containing 
0.1 N H2SO4 and H2O2. Sample was kept for 24 hr in closed condition of flask. 
Initial and final pressure is noted before the sampling and analysis. The absorbing 
media is transferred in the dish. It is dried on hot plate and Phenol Disulphonic 
Acid is then added and rubbed with the help of glass rod for dissolution of residue. 
Water is added and neutralized by Sodium Hydroxide solution. Yellow color 
develops and the color intensity is measured Spectrophotomatrically on „Abs‟ 
mode. 
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Monthly Variation in Stack Emission for the period of May 2016 to October 2016 
 
1. Comparative Analysis & Graphical Presentation of PM 
 

 
 

Note: All the values are expressed in mg/Nm3 



  
 

 
. 
               

Page | 149 

2. Comparative Analysis & Graphical Presentation of NOx 

 

 
 

Note: All the values are expressed in ppm 
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3. Comparative Analysis & Graphical Presentation of HCN 
 

 
 

Note: All the values are expressed in mg/Nm3 
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ANNEXURE 15 – Water Sampling & Analysis Methodology, Analysis Report & Month Wise 
Comparison 

 
S. 

No. 
Particulars Details 

1. Temperature Temperature was measured by using calibrated thermometer. 

2. pH pH analysis was carried out on site with the help of handy pH meter. pH 
analysis was also carried out in the laboratory after receiving the sample at 
room temperature. Only laboratory pH results have been reported in test 
report. 

3. TDS Measured quantity of filtered sample was evaporated into previously 
weighed evaporating dish. TDS was calculated on weight difference basis. 

4. Turbidity Turbidity measurement was carried out with Nephelo turbidity meter. 
Before the estimation calibration was done by standard turbidity solution 
and then the sample was run for the turbidity measurement. Display shown 
by the instrument was noted and reported. 

5. Total 
Hardness 

Total Hardness was determined by EDTA method. Sample was titrated 
against 0.01 M EDTA solution in alkaline medium (ammonia buffer) using 
Errichrome Black-T indicator. 

6. Calcium Calcium ion was determined by EDTA method. Sample was titrated with 
EDTA solution using ammonium purpurate as an indicator. 

7. Magnesium Magnesium was estimated on the basis of difference between total 
hardness and calcium hardness. 

8. Alkalinity A measured volume of sample was titrated against known H2SO4 solution 
using Phenolphthalein and Methyl Orange as an indicator. 

9. Chloride Sample of measured quantity was titrated against standard Silver Nitrate 
using potassium chromate as indicator.  Chloride was calculated from the 
volume of AgNO3 standard solution used during the titration. 

10. Sulphate A measured volume of sample was acidified by Concentrated HCl and 
evaporated on hot plate till the dryness of the sample. Re added HCl and 
distilled water and Sulphate was precipitated as BaSO4 using 5 % BaCl2. 
Precipitate were dried and gravimetrically estimated. 

11. Silica Suitable aliquot of the sample was taken and 1:1 HCl was added. 
Ammonium molybdate was also added for colour development. Colour 
intensity was measured spectrophotometrically after the addition of 1.5 ml 
oxalic acid at 410 nm. 

12. Nitrate Estimated volume of sample was dried. Dried precipitate of nitrate was 
dissolved in phenol disulphonic acid by rubbing with rod and water was 
added for complete dissolution. pH was raised with KOH solution, yellow 
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color developed and color intensity was measured spectrophotometrically. 

13. DO Suitable aliquot of the sample was taken in BOD bottle. Manganous 
Sulphate solution and Alkali Iodide Azide solution were added in the 
sample. Precipitates developed are dissolved by the addition of conc. 
Sulphuric acid. Sample was brought to titration against known sodium 
thiosulphate solution using starch as an indicator. 

14. BOD Measured quantity of sample was placed in airtight bottle along with 
bacterial and nutrient chemical.  It was kept under incubation at specific 
temperature (usually 27o C) and for specific time usually 3 Days).  The 
dissolved Oxygen quantity was measured before and after incubation, 
Iodometrically. BOD was estimated on DO difference basis. 

15. Chromium Chromium was oxidized by permanganate to chromate after digestion with 
HNO3 and H2SO4 and violet colour produced after the reaction of 
symmetrical diphenyl carbazide to chromate ion and intensity of colour 
was measured spectrophotometrically at 510 nm. 

16. Copper Cuprous ion in neutral or slightly acidic solution react with 2, 9 dimethyl 
1,10 phenanthroline (neocuproin) form a complex in which 2 moles of 
neocuproin are bound  by 1 mole of cuprous ion. The complex was then 
extracted by chloroform in presence of hydroxyl amine hydrochloride and 
sodium citrate. Colour intensity was measured spectrophotometrically. 

17. Iron Iron was reduced to ferrous state by boiling with acid and hydroxylamine.  
Then it was treated with 1,10 Phenanthroline at pH 5.2 to 6.0 and orange or 
red color developed. Optical density was measured on spectrophotometer. 

18. Most 
Probable 
Number 
(MPN) 

Multiple fermentation Technique was applied for the estimation of MPN. 

19. Phosphate Take 50 ml of sample and add 4.0 ml ammonium molybdate reagent and 
0.5 ml stannous chloride reagent. Mix it and dilute the aliquot up to 100 ml 
with distilled water. Let the colour develop. Measure OD at 690 nm after 
10 min, but before 12 min. 

20. Zinc  Take a suitable amount of sample in 50ml measuring flask. Now add 1ml 
conc. HCl in each flask. Then heat till its volume becomes half. Cool it at 
room temperature. Now add a piece of pH paper in each flask and add 
NaOH solution till its pH becomes 7.0 to 7.5. Make up the volume to 50 ml 
in each flask. Take 10 ml from each of the flask and add 0.5 g Sodium 
ascorbate, 1 ml KCN add solution, 5ml Borate buffer and 3ml Zincon 
solution. Swirl to mix all the reagents and cyclohexanone fresh solution till 
the colour change is not obtained. Take Absorbance at 620 nm.  

21. Cyanide From the absorption solution take measured volume of sample in a conical 
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flask. Titrate with standard AgNO3 solution using p-
dimethylaminobenzalrhodanine as an indicator to the first change in color 
from a canary yellow to a Salmon hue. 
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Monthly Comparison of Water sample of Surat Drums Factory Borewell 

Sr. 
No. Parameters Unit May-16 Jun-16 July-16 Aug-16 Sept-16 Oct-16 

1 Temperature oC 31.5 31.0 31.0 30.5 29.5 28.5 

2 pH pH-Unit 7.25 7.17 7.29 7.22 7.85 7.69 

3 
Total Dissolved Solids 
(TDS) 

mg/l 1185 1164 1133 1284 1075 911 

4 Turbidity NTU 2.0 2.4 2.0 2.6 2.2 2.0 

5 Nitrate as (NO3
-) mg/l 0.8 0.6 0.8 0.9 0.8 0.4 

6 Total Phosphate as PO4
-- mg/l 5.8 4.6 4.2 4.8 3.6 4 

7 Dissolved Oxygen mg/l 6.2 6.1 6.0 6.4 6.2 5.6 

8 BOD mg/l <04 <04 <04 <04 <04 <04 

9 Total alkalinity mg/l 316 326 316 385 324 348 

10 Total Hardness mg/l 576 584 576 612 510 488 

11 Chloride mg/l 508 517 507 525 384 320 

12 Sulphate mg/l 29 34 39 45 50 36 

13 Chromium mg/l <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

14 Cyanide mg/l Nil Nil Nil Nil Nil Nil 

15 Copper mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

16 Lead mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

17 Iron mg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

18 Zinc mg/l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

19 Calcium mg/l 192 199 184 148 127 112 

20 Magnesium mg/l 23 21 28.2 59 47 51 

21 Silica mg/l 6.5 6.9 7.8 6.8 6.2 5.6 

22 MPN (Total Coliform) 
No./100 

ml 
NIL NIL NIL NIL NIL NIL 
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Monthly Comparison of Water sample of Amar Honda Borewell 

Sr. 
No. Parameters Unit May-16 Jun-16 July-16 Aug-16 Sept-16 Oct-16 

1 Temperature oC - - - 30.0 29 28 

2 pH pH-Unit - - - 7.51 7.51 7.80 

3 
Total Dissolved Solids 
(TDS) 

mg/l 
- - - 

231 201 284 

4 Turbidity NTU - - - 1.9 1.4 1.8 

5 Nitrate as (NO3
-) mg/l - - - 0.6 0.5 0.6 

6 Total Phosphate as PO4
-- mg/l - - - 0.2 0.8 0.6 

7 Dissolved Oxygen mg/l - - - 5.1 5.6 5.0 

8 BOD mg/l - - - <04 <04 <04 

9 Total alkalinity mg/l - - - 285 220 216 

10 Total Hardness mg/l - - - 185 130 142 

11 Chloride mg/l - - - 42 86 43 

12 Sulphate mg/l - - - 23 28 20 

13 Chromium mg/l - - - <0.03 <0.03 <0.03 

14 Cyanide mg/l - - - Nil Nil Nil 

15 Copper mg/l - - - <0.01 <0.01 <0.01 

16 Lead mg/l - - - <0.005 <0.005 <0.005 

17 Iron mg/l - - - <0.1 <0.1 <0.1 

18 Zinc mg/l - - - <0.02 <0.02 <0.02 

19 Calcium mg/l - - - 26 32 24 

20 Magnesium mg/l - - - 29 12 20 

21 Silica mg/l - - - 4.3 4.8 5.2 

22 MPN (Total Coliform) 
No./100 

ml 
NIL NIL NIL NIL NIL NIL 
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Monthly Comparison of Water sample of Ganesh Automobile Borewell 

Sr. 
No. Parameters Unit May-16 Jun-16 July-16 Aug-16 Sept-16 Oct-16 

1 Temperature oC 32.0 31.9 30.0 29.5 29.5 28.5 

2 pH pH-Unit 7.45 7.42 7.49 7.36 7.62 7.36 

3 
Total Dissolved Solids 
(TDS) 

mg/l 624 589 611 708 654 544 

4 Turbidity NTU 1.9 1.6 1.2 1.6 1.2 1.4 

5 Nitrate as (NO3
-) mg/l 0.6 0.4 0.2 0.8 0.6 0.8 

6 Total Phosphate as PO4
-- mg/l 1.0 1.4 1.8 2.1 2.6 1.9 

7 Dissolved Oxygen mg/l 5.4 5.9 5.8 6.0 6.4 6.0 

8 BOD mg/l <04 <04 <04 <04 <04 <04 

9 Total alkalinity mg/l 282 288 282 301 265 250 

10 Total Hardness mg/l 350 356 348 450 296 276 

11 Chloride mg/l 195 210 195 210 185 162 

12 Sulphate mg/l 20 28 34 38 43 31 

13 Chromium mg/l <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

14 Cyanide mg/l Nil Nil Nil Nil Nil  Nil 

15 Copper mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

16 Lead mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

17 Iron mg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

18 Zinc mg/l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

19 Calcium mg/l 83 90 80 90 87 59 

20 Magnesium mg/l 35 32 36 55 19 31 

21 Silica mg/l 6.0 6.2 5.1 5.8 5.6 4.2 

22 MPN (Total Coliform) 
No./100 

ml 
NIL NIL NIL NIL NIL NIL 
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Monthly Comparison of Water sample of Olpad Frozen Foods Pvt. Ltd. Borewell 
 

Sr. 
No. 

Parameters Unit May-16 Jun-16 July-16 Aug-16 Sept-16 Oct-16 

1 Temperature oC - - 31.0 - - - 

2 pH pH-Unit - - 7.38 - - - 

3 
Total Dissolved Solids 
(TDS) 

mg/l 
- - 

231 
- - - 

4 Turbidity NTU - - 1.4 - - - 

5 Nitrate as (NO3
-) mg/l - - 0.4 - - - 

6 Total Phosphate as PO4
-- mg/l - - 0.4 - - - 

7 Dissolved Oxygen mg/l - - 5.4 - - - 

8 BOD mg/l - - <04 - - - 

9 Total alkalinity mg/l - - 200 - - - 

10 Total Hardness mg/l - - 129 - - - 

11 Chloride mg/l - - 38 - - - 

12 Sulphate mg/l - - 19 - - - 

13 Chromium mg/l - - <0.03 - - - 

14 Cyanide mg/l - - Nil - - - 

15 Copper mg/l - - <0.01 - - - 

16 Lead mg/l - - <0.005 - - - 

17 Iron mg/l - - <0.1 - - - 

18 Zinc mg/l - - <0.02 - - - 

19 Calcium mg/l - - 21 - - - 

20 Magnesium mg/l - - 19 - - - 

21 Silica mg/l - - 7.8 - - - 

22 MPN (Total Coliform) 
No./100 

ml 
NIL NIL NIL NIL NIL NIL 
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Monthly Comparison of Water sample of Nemlaxmi Books Borewell 
 

Sr. 
No. Parameters Unit May-16 Jun-16 July-16 Aug-16 Sept-16 Oct-16 

1 Temperature oC 32.5 31.7 - - - - 

2 pH pH-Unit 7.39 7.35 - - - - 

3 
Total Dissolved Solids 
(TDS) 

mg/l 260 248 
- - - - 

4 Turbidity NTU 1.4 1.0 - - - - 

5 Nitrate as (NO3
-) mg/l 0.4 0.2 - - - - 

6 Total Phosphate as PO4
-- mg/l 0.8 0.6 - - - - 

7 Dissolved Oxygen mg/l 5.0 5.2 - - - - 

8 BOD mg/l <04 <04 - - - - 

9 Total alkalinity mg/l 200 208 - - - - 

10 Total Hardness mg/l 130 136 - - - - 

11 Chloride mg/l 38 52 - - - - 

12 Sulphate mg/l 10 14 - - - - 

13 Chromium mg/l <0.03 <0.03 - - - - 

14 Cyanide mg/l Nil Nil - - - - 

15 Copper mg/l <0.01 <0.01 - - - - 

16 Lead mg/l <0.005 <0.005 - - - - 

17 Iron mg/l <0.1 <0.1 - - - - 

18 Zinc mg/l <0.02 <0.02 - - - - 

19 Calcium mg/l 26 29 - - - - 

20 Magnesium mg/l 16 16 - - - - 

21 Silica mg/l 5.7 5.0 - - - - 

22 MPN (Total Coliform) 
No./100 

ml 
NIL NIL NIL NIL NIL NIL 
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ANNEXURE 16 – Effluent Sampling & Analysis Methodology, Analysis Report & Month Wise 
Comparison 

 

Sr. 
No. Particulars Details 

1. Temperature Temperature was measured by using calibrated thermometer. 

2. pH pH analysis was carried out on site with the help of handy pH meter. pH 
analysis was also carried out in the laboratory after receiving the sample at 
room temperature. Only laboratory pH results have been reported in test 
report. 

3. Colour Samples were filtered through whatman 40 filter paper to remove the 
turbidity and colour intensity was measured spectrophotometrically at 470 
nm. Calculation was done by comparing the absorbance found during the 
measurement with standard calibration curve.   

4. TDS Measured quantity of filtered sample was evaporated into previously 
weighed evaporating dish. TDS was calculated on weight difference basis. 

5. Chloride Sample of measured quantity was titrated against standard Silver Nitrate 
using potassium chromate as indicator.  Chloride was calculated from the 
volume of AgNO3 standard solution used during the titration. 

6. Sulphate A measured volume of sample was acidified by Concentrated HCl and 
evaporated on hot plate till the dryness of the sample. Re added HCl and 
distilled water and Sulphate was precipitated as BaSO4 using 5 % BaCl2. 
Precipitate were dried and gravimetrically estimated. 

7. Silica Suitable aliquot of the sample was taken and 1:1 HCl was added. 
Ammonium molybdate was also added for colour development. Colour 
intensity was measured spectrophotometrically after the addition of 1.5 ml 
oxalic acid at 410 nm. 

8. Nitrate Estimated volume of sample was dried. Dried precipitate of nitrate was 
dissolved in phenol disulphonic acid by rubbing with rod and water was 
added for complete dissolution. pH was raised with KOH solution, yellow 
color developed and color intensity was measured spectrophotometrically. 

9. DO Suitable aliquot of the sample was taken in BOD bottle. Manganous 
Sulphate solution and Alkali Iodide Azide solution were added in the 
sample. Precipitates developed are dissolved by the addition of conc. 
Sulphuric acid. Sample was brought to titration against known sodium 
thiosulphate solution using starch as an indicator. 

10. BOD Measured quantity of sample was placed in airtight bottle along with 
bacterial and nutrient chemical.  It was kept under incubation at specific 
temperature (usually 27o C) and for specific time usually 3 Days).  The 
dissolved Oxygen quantity was measured before and after incubation, 
Iodometrically. BOD was estimated on DO difference basis. 

11. Chromium Chromium was oxidized by permanganate to chromate after digestion with 
HNO3 and H2SO4 and violet colour produced after the reaction of 
symmetrical diphenyl carbazide to chromate ion and intensity of colour 
was measured spectrophotometrically at 510 nm. 
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12. Copper Cuprous ion in neutral or slightly acidic solution react with 2, 9 dimethyl 
1,10 phenanthroline (neocuproin) form a complex in which 2 moles of 
neocuproin are bound  by 1 mole of cuprous ion. The complex was then 
extracted by chloroform in presence of hydroxyl amine hydrochloride and 
sodium citrate. Colour intensity was measured spectrophotometrically. 

13. Iron Iron was reduced to ferrous state by boiling with acid and hydroxylamine.  
Then it was treated with 1,10 Phenanthroline at pH 5.2 to 6.0 and orange or 
red color developed. Optical density was measured on spectrophotometer. 

14. Most 
Probable 
Number 
(MPN) 

Multiple fermentation Technique was applied for the estimation of MPN. 

15. Oil & Grease Dissolved or emulsified oil and grease was extracted from water by 
petroleum ether at room temperature.  Petroleum ether was evaporated in 
water bath. Remaining Oil and grease was measured gravimetrically. 

16. Boron 4 ml of curcumin solution was added in known volume of water sample 
and it was dried at 550C and residues were dissolved in acetone solution. 
Intensity of colour was measured spectrophotometrically after the 
development of colour. 

17. Fluoride Under acidic condition fluoride reacts with Zirconium oxy chloride and 
SPAND and bleaching of colour was measured specrophotometrically. 

18. Phenolic 
Compound 

Suitable aliquot was distilled out after adjusting the pH 4.0 with 
phosphoric acid. Ammonium hydroxide was added to adjust pH 10 and 4-
aminoantipyrine was added followed by the addition of Potassium 
Ferricyanide. Colour intensity was measured spectrophotometrically at 510 
nm wave length. 

19. COD Take a suitable amount of sample make the volume upto 40 ml, add 0.4 gm 
HgSO4. Add 10 ml 0.25N Potassium Dichromate reagent. Add 30 ml 
Conc. H2SO4 containing Ag2SO4, cool at room temperature. Continue 
swirling and mixing while adding the sulfuric Acid reagent. Attach Flask 
to Condenser and turn on cooling Water. Reflux for 2 Hrs at 150 °C. Cool 
& wash down condenser with distilled water. Disconnect reflux condenser 
& dilute mixture to about twice its volume with distilled water. Cool to 
Room Temperature. Titrate excess K2Cr2O7 with FAS, using ferroin as an 
indicator. End Point: - Wine Red colour same for blank. 

20. Ammonical 
Nitrogen 

Take 250 ml sample or an aliquot of sample in a flask and add 10ML 
Sodium tetra borate buffer & adjust pH 9.5 with 6 N NaOH. Transfer it in 
distillation assembly & omit it in 25 ml plane boric acid solution. Take 
suitable aliquot of sample and make it up to 25 ml with ammonia free 
distilled water. Add 2 drops of Rochelle Solution and 1ml Nessler Reagent 
and make up the volume 50 ml with distilled water. Wait for 10 min. for 
color development. Set absorbance 0 at 410 nm using blank as reference. 
Now note the absorbance reading for each sample at 410 nm. 

21. Hexavalent 
Chromium 

Take 50ml of sample and add 1:1 sulphuric acid solution to adjust pH 
1.0+0.3. Transfer quantitatively to each of these solutions in to 100 ml 
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volumetric flask and add 2.0 ml diphenyl carbazide solution. Adjust the 
volume 100 ml with distilled water and mix well. Stand for 10 to 15 
minute. Run the blank in similar way. Take abs at 540 nm wave length and 
plot the curve Conc vs Abs and calculate the OD factor. 

22. Total 
Suspended 
Solids 

Wet the filter paper with a small volume of double distilled water and dry 
at 103°C to 105°C for 1 hour in hot air oven, cool in a desiccator and 
Weigh. Now put the weighed filter paper in TSS assembly and add suitable 
amount of sample in it and again dry atleast for 1 hour at 103°C to 105°C 
in a hot air oven, cool in a desiccator and take final weigh.  
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Monthly Comparison of Effluent sample (Equalization Tank) 

Sr. 
No. Parameters Unit May-16 Jun-16 July-16 Aug-16 Sept-16 Oct-16 

1 pH pH-Unit 7.30 7.25 7.18 7.35 7.67 7.85 

2 Temperature oC 32.0 31.5 32.0 28 28 30 

3 Colour Hazen 17 15 18 19 14 16 

4 Total Dissolved Solids mg/l 1010 1154 1010 1185 1084 1142 

5 Total Suspended Solids mg/l 42 47 38 48 41 48 

6 COD mg/l 72 58 40 36 32 34 

7 BOD (5 days at 20oC) mg/l 25 20 08 06 04 04 

8 Oil & Grease mg/l 4.5 4.0 1.8 2.1 3.0 2.7 

9 Phenolic compound mg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

10 Cyanides mg/l 0.2 0.1 NIL 0.1 0.1 0.1 

11 Ammonical Nitrogen mg/l 17.6 15.1 17.6 15.1 13.7 15.7 

12 Hexavalent Chromium mg/l <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

13 Total Chromium mg/l <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

14 Chloride mg/l 181 156 54 59 52 58 

15 Fluoride mg/l 0.6 0.5 0.6 0.5 0.4 0.6 

16 Sulphates mg/l 73 70 73 78 68 72 

17 Sulphides mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

18 Bio-assay 

(Survival 
of Fish in 

100% 
Effluent 
after 96 

hrs.) 

- - - - - -- 
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Monthly Comparison of Effluent sample (Final Outlet) 

Sr. 
No. Parameters Unit May-16 Jun-16 July-16 Aug-16 Sept-16 Oct-16 

1 pH pH-Unit 7.45 7.30 7.45 7.85 7.42 7.67 

2 Temperature oC 32.5 31.0 32.5 28 28 29 

3 Colour Hazen 15 12 15 16 12 14 

4 Total Dissolved Solids mg/l 760 813 760 847 768 818 

5 Total Suspended Solids mg/l 30 36 28 32 29 32 

6 COD mg/l 35 34 26 20 18 20 

7 BOD (5 days at 20oC) mg/l 18 13 <4 <4 <4 <4 

8 Oil & Grease mg/l 3.0 3.4 <1 <1 <1 <1 

9 Phenolic compound mg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

10 Cyanides mg/l 0.1 0.05 NIL 0.08 0.04 0.03 

11 Ammonical Nitrogen mg/l 15.8 12.8 15.8 11.9 10.6 12.9 

12 Hexavalent Chromium mg/l <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

13 Total Chromium mg/l <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

14 Chloride mg/l 125 115 44 48 44 51 

15 Fluoride mg/l 0.4 0.3 0.4 0.3 0.2 0.4 

16 Sulphates mg/l 64 62 64 69 58 62 

17 Sulphides mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

18 Bio-assay 

(Survival 
of Fish in 

100% 
Effluent 
after 96 

hrs.) 

90 90 100 100 90 90 
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