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	CHAPTER – IV

	PROCESS RELATED ENVIRONMENTAL ASPECTS (PROPOSED PLANTS)


	4.1
	Proposed Project at Santa Monica Works :

	
	Syngenta now proposes to manufacture two new Active Ingredients viz Mandipropamide (capacity 750 TPA) & o-Substituted Phenyl Amide (OPA) (capacity 1000 TPA) as also to expand the facilities for manufacture of Thiamethoxam (TMX – II from 2500 TPA to 4000 TPA). One of the intermediates / raw materials required for Mandipropamid manufacture viz AE Phenol will also be produced at site (capacity 750 TPA). Brief description of manufacturing processes is presented below : 


	4.2
	Proposed Process Description & Environmental Aspects :

	4.2.1
	AE Phenol : 

	
	

	
	AE Phenol is an intermediate for manufacture of Mandipropamid technical – it is manufactured in two steps. 



	
	STEP I: Intermediate I



	
	Vanillin technical grade is reacted with Sulfuric acid & MTBE. Aqueous waste is treated to reduce non-degradable contents below specified limit. The treated effluent will then be taken to ETP.
Intermediate I is then dissolved in Solvent.



	
	STEP II: AE Phenol 



	
	Intermediate I is then hydrogenated in presence of catalyst in solvent. The catalyst is filtered for recovery and recycled. A.E.phenol filtered & dried to use for Mandipropamid.

Block flow diagram is presented as Fig. 4.1 (A) & Fig. 4.1 (B).
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	4.2.1.1
	Air pollution Sources :

	
	There will be no air pollution from the process.


	4.2.1.2
	Effluent Generation / In plant Treatment :

	
	· The aqueous waste separated in Step I & Step II will be detoxified & then taken for biological treatment in Biological treatment plant.



	4.2.1.3
	Hazardous Waste :

	
	Organic phase leftover after solvent recovery in Step I (0.25 T/T) & Step II (0.7 T/T) are HW under category 29.1 & will be taken for Incineration.



	4.2.2
	Mandipropamid Technical

	
	Mandipropamid Technical is manufactured in two steps. Intermediate produced in the earlier step is used as starting material in the next step. As a starting raw material for first step, A.E.Phenol is used. Mandipropamid technical is the end product from this process



	
	STEP I : Intermediate I

	
	A.E.Phenol and PGCM ester are reacted in presence of solvent and as catalyst. Intermediate I dissolved in solvent is taken for step II.


	
	STEP II: Mandipropamid Technical

	
	Intermediate I and Propargyl Chloride 35% are reacted in presence of   solvent and Potassium Carbonate as reactant. Once the reaction is over the reaction mass is subjected to aqueous extraction.  Distilled solvent is sent for recovery and recycled. Product is filtered and dried to get final form of Mandipropamid technical, which is packed in approved containers.



	
	Block Flow diagram for manufacturing process is presented in Fig. 4.2 (A) & Fig 4.2 (B).
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	4.2.2.1
	Air pollution Sources :

	
	There is no process vent / emission from the process.


	4.2.2.2
	Effluent Generation / In plant Treatment :

	
	· Aqueous phase during Step I & Step II will be detoxified (using solvent extraction & cooking) & then taken for biological treatment.
· Condensate during vacuum drying will be recycled back for washing wet cake



	4.2.2.3
	Hazardous Waste :

	
	· Distillation Residues (Cat. 20.3) during solvent recovery STEP I for Incineration (0.26 T/T)
· Organic phase removed during detoxification (containing non degradable organics) for Incineration

· Distillation residues (Cat. 20.3) during solvent recovery (step II) for Incineration (Total quantity 1.5 T/T).

	4.2.3
	Ortho – substituted phenyl amide Technical (OPA) :

	
	OPA Technical is manufactured in three steps. 



	
	STEP I : Intermediate I 



	
	Benzylamino-NBD technical and Hydrogen are reacted in presence of catalyst & solvent. Solvent is recovered & recycled.


	
	STEP II : Intermediate II 



	
	DF-Pyrazole technical and Thionyl Chloride are reacted in presence of Chlorobenzene as solvent. 



	
	STEP III: OPA Technical



	
	Intermediate 1 and 2 are reacted in presence of Triethyl amine & solvent. Once the reaction is over, the reaction mass is subjected to aqueous extraction. Organic phase is sent to solvent distillation. Product is then crystallised out from concentrated mass as OPA TECHNICAL.



	
	Block Flow diagram for manufacturing process is presented Fig. 4.3 (A) - Fig 4.3 (B).
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	4.2.3.1
	Air pollution Sources :

	
	HCl & SO2 emitted in Step II will be scrubbed in two stage scrubber with caustic soda & water.



	4.2.3.2
	Effluent Generation / In plant Treatment :

	
	· Aqueous mass in Step I after solvent extraction will be taken for Bio treatment.
· Scrubbing liquid in Step II will be taken to Bio treatment.
· Aqueous phase after washing (step III) for Biotreatment.
· Mother Liquor from filtration (Step III) will be distilled for solvent recovery. 


	4.2.3.3
	Hazardous Waste :

	
	· Organic phase (residue) from distillation Step I & Step III will be incinerated
· Catalyst separated in Step I will be recycled to manufacturer.


	4.2.4
	Thiamethoxam Technical : 

	
	This is expansion of existing TMX – II plant whose capacity will be increased from 2500 TPA to 4000 TPA.


	
	The manufacturing process description & flow sheets are as presented in item 2.2.3 / Fig. 2.3 (chapter II).

	4.2.4.1
	Air pollution Sources :

	
	The scrubbers for HCl in Step II & step III will be suitably upgraded / new scrubbers will be provided.



	4.2.4.2
	Effluent Generation / In plant Treatment :

	
	· The quantity of aqueous streams containing non degradable organics to be incinerated will increase by about 30 CMD.

· Aqueous effluent for bio treatment from step 1 to 4 will increase by about 30 CMD.



	4.2.4.3
	Hazardous Waste :

	
	· The quantity of organic wastes for incineration (HW category 29.1) & distillation residue (HW category 20.3) will increase by about 8 TPD.

	4.3
	Environmental Aspects :



	4.3.1
	Water Requirement : 



	
	The additional water requirement for the expansion project is expected to be 3000 cmd - approximately 510 cmd for Mandipropamid, 310 cmd for OPA, 605 cmd for AE Phenol, 1010 cmd for TMX-II (Expansion).


	
	The water balance for proposed expansion projects will be as under: 



	Table 4.1
Water Balance (Proposed)


	Sr. No.
	Head
	Water Requirement (cmd)
	Effluent Generation (cmd)
	Remarks

	1.
	Process
	330
	330
	In manufacturing process

	2.
	Ecology
	960
	900
	Air Pollution Control / Incinerator Quench ETP etc .

	3.
	Misc. Utilities
	735
	735
	Water Ring Vacuum pump / Ejector

	4.
	Cooling / Boiler
	850
	425
	

	5.
	Domestic
	60
	50
	

	
	Total
	2935
	2440
	


	4.3.2
	Effluent Treatment :

	4.3.2.1
	Philosophy for Toxic management:

	
	The overall philosophy for control of refractory compound / effluent treatment will be similar to that adopted for existing plants & shown in Fig. 2.6 viz. 
· Waste Segregation (to separate aqueous & organic streams)

· Detoxification of aqueous stream using solvent extraction / hydrolysis etc with concentration limits set for individual plants to ensure that streams are biodegradable.
· Incineration of Organic Stream otherwise difficult to treat

· Buffer capacity sufficiently high in ETP so that toxics if any can be equalised & feed slowly to bioreactor 
· Biodegradation of Aqueous Waste Stream with strict control at in-plant level for refractory organics (through waste cards etc)



	4.3.2.2
	Adequacy of Treatment Units:

	
	a) Adequacy of Existing ETP:


	
	The existing ETP has design capacity to treat the following: 

Hydraulic load 2500 cmd
Organic load 2300 kg/d (BOD)


	
	The flow to ETP from existing plants is about 1885 cmd & organic load about 1500 kg/d. Thus, existing plant has spare capacity.



	
	The proposed AI plants will be put up in phases. The additional flow from new units will be treated in existing ETP to the extent possible. The ETP will be suitably upgraded / new ETP installed once the hydraulic flow / organic loading exceeds the design flow / loading. The effluent will be disposed off in Cumbarzua Canal.


	
	b)  New ETP :

	
	New ETP to be provided will incorporate the basic philosophy of existing ETP (since it has been functioning well). It will incorporate various facilities like:

· Primary Treatment (facilities for Acid / Alkali / Neutralisation / Polyelectrolyte dosing with Primary clariflocculator)

· Buffer Tanks (to equalise the effluents for 24 hour period)

· Bioreactors (with diffused aeration)

· Secondary clarifiers etc

· A holding tank for concentrated effluents will also be provided.


	4.3.3
	Hazardous Waste Generation / Treatment : 



	
	The various types of Hazardous Wastes generated from the new / expansion plants will be as presented in Table 4.2.


	Table 4.2
HW Generation from Proposed Plants


	Sr. No.
	Category
	Description
	Quantity (TPA)
	Disposal Methodology
	Remarks

	
	
	
	Authorized By GSPCB
	Present generation 
	Addl.
	
	

	1.
	5.1
	Used Oil
	20
	2.995
	(3)
	To GSPCB / CPCB approved Recycler
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	2.
	5.2
	Waste Oil
	5
	2.72
	(2)
	To GSPCB / CPCB approved Recycler
	

	3.
	19.1
	Phenolic Waste Water
	50
	3.5
	(0)
	--
	

	4.
	20.3
	Distillation residue
	10
	3.5
	(3.5)
	On-site Incineration 
	

	5.
	29.1
	Waste / residue cont. pesticides
	7500
	2690
	(2500)
	On-site Incineration 
	

	6.
	29.2
	Chemical sludge from ETP
	500
	161
	(150)
	Approved disposal site / CHWTSDF / Stored ON-SITE
	

	7.
	29.3
	Date expired / off spec pesticides 
	200
	32.3
	(25)
	Incineration at MWML, Taloja
	

	8.
	33.1
	Chemical sludge from decontamination
	20
	11.08
	(5)
	On-site incineration 
	

	9.
	33.3
	Discarded drums / liners
	30000 Nos.
	5840 Nos.
	(5000) Nos. 
	Wash water to ETP / drums for recycling / incineration
	

	10.
	35.1
	Contaminated Filters / Liners
	5
	0.2
	(0.2)
	On-site incineration
	

	11.
	35.3
	Spent Carbon
	2
	0.05
	0.1
	On-site incineration
	

	12.
	36.2
	Sludge from wet scrubber
	1
	0.02
	(0.02)
	On-site incineration
	

	13.
	36.2
	Incineration ash / Lava
	3000
	18.45
	(20)
	Approved disposal site / CHWTSDF Stored ON-SITE 
	


	
	Thus, it is seen that Authorisation quantities are already on the higher side & company does not need any increase in Authorisation from GSPCB. The aqueous waste containing refractory organics not easily degradable & other organic waste streams like distillation residues etc. shall be incinerated in the Chemical Waste Incineration / Thermal Oxidizer. The solid waste contaminated with organic such as filtering material, carrier bags / drums etc shall be incinerated in the Solid Waste Incineration . The company has already entered into an Agreement with Mumbai Waste Management Ltd. to dispose off specification Pesticides at their facility at Taloja.



	4.3.3.1
	Adequacy of Incinerators:

	
	The following Table presents the details of design capacities of Incinerators, the actual loading & additional loading due new / expansion projects.




	Table 4.3
Adequacy Of Incinerators


	Sr. No.
	Incinerator Type
	Design Capacity (TPD)
	Actual Loading (TPD)
	Proposed Additional (TPD)

	
	
	Aq.
	Org.
	Other
	Aq.
	Org.
	Other
	Aq.
	Org.
	Other

	1.
	Thermal Oxidizer
	120
	24
	--
	50
	8
	--
	35
	12
	--

	2.
	Chemical Waste Incinerator
	21.60
	8.52
	--
	(+)
	4
	--
	(+)
	3
	--

	3.
	Solid Waste Incinerator
	--
	--
	4.8
	--
	--
	1.5
	--
	--
	1.5


(+) Will be used as spare
	
	As can be seen, the Incinerators have sufficient spare capacity to handle the additional quantities of wastes generated. 


	 4.3.4
	Air Pollution :

	4.3.4.1
	From Fuel Burning : 

	
	The Santa Monica Works has presently three boilers as below : 


Table 4.4
Details of Existing Steam Boilers
	Sr. No.
	Boiler No.
	Fuel
	Steam Capacity (TPH)

	1.
	G 134
	F.O.
	16

	2.
	G 41
	F.O.
	10

	3.
	G 68
	F.O.
	5


	
	Present steam requirement for the manufacturing site is only 6 TPH. The additional steam requirement for new AI Plants is 8 TPH which can be met from existing boilers. Also, steam will be available from WHRB (Waste Heat Recovery Boiler) attached to Incinerator.


	4.3.4.2
	Process Vents : 


	
	Study of manufacturing process of new AI plants shows that process vents & control methodologies will be as below : 


Table 4.5
Process vents – New AI Plants

	Plants
	Vent Connected To 
	Sources Within The Plant

	OPA
	Two stage scrubber to scrub HCl / SO2 / SOCl2
	Reaction – step II

	TMX
	Caustic Scrubber to scrub HCl / Chlorine
	Chlorination – reactor vent
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Fig. 4.3 (A) Process Flow Diagram : OPA Technical
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Fig. 4.3 (C) Process Flow Diagram : OPA Technical








Fig. 4.3 (B) Process Flow Diagram : OPA Technical





STEP II : Manufacture of DF Pyrazole Acid Chloride





STEP III: Manufacture of OPA Technical








NaOH





MCB





Solvent recycle





SOCl2





DF Pyrazole Acid

















Reaction









































Residue to INC (1T/T)








HW quantities will be within the Authorization Quantities





Condensates Recycled to Wash Wet Cake





Recycle





MeOH





Recycle




















Reaction











Vanillin Tech.





RM1





Sulfuric Acid





MTBE





MeOH





MTBE





Balance Distillate for Incineration (Cat. 29.1) (0.25 T/T)








Separation





Org. Phase


Product – Int. I








Aq. Waste Detoxification 





To ETP for biological treatment 


(5.8cum/T)





NaOH lye





NaOCl





NaHSO3





STEP I : Manufacture of Intermediate I





Fig. 4.1 (A) Process Flow Diagram : AE Phenol





Fig. 4.1 (B) Process Flow Diagram : AE Phenol





STEP II : Manufacture of AE Phenol
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Fig. 4.2 (A) Process Flow Diagram : Mandipropamid Technical
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Fig. 4.2 (B) Process Flow Diagram : Mandipropamid Technical





STEP II : Manufacture of Mandipropamid Technical
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