The CI-ETFAA is then reacted with thioacetamide in acetonitrile using triethylamine
as an acid scavenger to form the thiazole ester which is converted, without isolation,
to the thiazole acid by reaction with NaOH followed by acidification.

The thazole acid is recovered as a beige solid by filtration, washing and drying. The
thiazole acid is then converted to the thiazole acid chloride by reaction with thionyl
chloride in toluene.

The final step of the synthesis is the reaction of the thiazole acid chloride with
DBTFMA in acetonitrile.

The thifluzamide final product is precipitated form the

solvent by addition of water. Product recovery is filtration. The material balance for
this product (1.0MT/day) is presented in Table-II.12.

1

Figure II.12: Process flow Diagram for Thifluzamide
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Table-II.12: Material Balance for Thifluzamide Technical (1.0 MT/day)
Input
Sno Raw Material
1 ETFAA
2 Chlorine
3 Acetonitirle
4
5
6
7
8
9

Thioacetamide
Triethylamine
NaOH 50%
Water
30% HCl
Toluene

10SOCl2
11 DBTFMA
Total

M. Wt.
184.11
71
41

Output
Quantity / Quantity /
Ton (kgs)
Day
Raw Material
562.2
416 Thifluzamide
217.6
161 Aqueous - I
81.1
60 Aqueous - II

M. Wt.
528.06
-

75.1
101
40
18
36.5
92

245.9
67.6
573.0
18790.5
809.5
202.7

182 SO2
64
50 Organic residue- I 424 Organic residue- II 13905
599
150

119

516.2
700.0
22766.2

382
518
16847

Total

Quantity / Quantity /
Ton (kgs)
Day
1000.0
740
10893.2
8061
9898.6
7325
148.6
366.2
459.5

110
271
340

22766.2

16847

ETFAA: Ethyl 2-Chloro-4,4,4-Trifluoro Acetate; DBTFMA: DiBromo Methyl Tri Fluoro
Amide
13. DMBCP
Process Description: The process flow diagram is given in Figure-II.13.
Step 1: Carboxy Methyl Cyclo Pentanone Formation
DMBCP manufacture starts with the preparation of carboxymethyl cyclopentanone.
In this step, dimethyladipate is cyclized with sodium methoxide. After completion of
the reaction, the mass is cooled and taken for the next step.
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Step 2: Methyl Carboxy Methyl Cyclo Pentanone Formation
The above anhydrous reaction mass is methylated with methyl bromide till
neutralized.

After completion of the reaction, the mass is cooled and washed with

water. The organic layer MCMCP is taken for the next step.

Step 3: Methyl Cyclo Pentanone Formation
In this step, MCMCP is hydrolyzed and followed by decarboxylated in presence of
sulfuric acid and water. The resulting reaction mass is neutralized and then extracted
with toluene. The distillate MCP/toluene is taken for the next step.

Step 4: Methyl Benzylidene Cyclo Pentanone Formation
In this step, MCP/toluene is condensed with p-chlorobenzaldehyde in presence of
potassium hydroxide. The resulting reaction mass MBCP is directly taken for the
next step.

4

Step 5: Di Methyl Benzylidene Cyclo Pentanone Formation
In this step, MBCP is methylated with methyl bromide. After the reaction, the organic
layer is distilled out to recover toluene under reduced pressure. The crude mass is
crystallized in ethanol and the wet product is dried to get DMBCP-Technical Grade.

The material balance for this product (0.5MT/day) is presented in Table-II.13.

Figure 13:
Process Flow Diagram for DMBCP
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Table-II.13: Material Balance for DMBCP Technical (0.5 MT/day)
Input
S.No. Raw Material
1
DMA
2
NaOMe
3
MeBr
4
5
6
7
8
9

Water

Output
Quantity
M.
/ Ton
Quantity
Quantity /
Wt. (kgs)
/ Day
Raw Material
M. Wt. Ton (kgs)
174.2 1641.3 820.6
DMBCP
234.7
1000.0
54.02 554.0
277.0
KBr
119
5331.2
94.95 1873.3 936.6
Organic residue
415.5
18

Quantity /
Day
500.0
2665.6
207.8

6073.6

3036.8

CO2

44

207.8

103.9

H2SO4
98
100.4
P-Chloro benzaldihyde 140.6 1077.6
KOH
56
627.2
Toluene
92
138.5
Ethanol
46
173.1

50.2
538.8
313.6
69.3
86.6

Aqueous

-

5304.5

2652.2

12259

6129.5

Total

12259

6129.5

Total

DMA: Dimethyl Adipate; NaOMe: Sodium Methoxide; MeBr: Methyl Bromide DMBCP:
Dimethyl Benzalidene Cyclopentonone

RAW MATERIALS
The raw materials are utilized in the manufacture of various products of the expanded
profile as indicated above is enclosed.

ACEPHATE TECHNICAL
DMPAT 90% (IMP)
Di-Methyle Sulphate (DMS)
Acetic Anhydride
Ethyle Acetate
Ammonia
Methelene Chloride (DCM)
PROFENOFOS TECH
N-Propyl Bromide ( IND+IMP)
Ortho Chloro Phenol (IMP)
Liquid Bromine
DETC
Mono Chloro Benzene
Tri Methyl Amine
4DMAP
C S Lye 100%
Sulphuric Acid
T E B A Chloride
T B A Bromide

MATERIALS
DAAM
Di Acetone Alcohol (Imp)
Sulphuric Acid
Acrylonitrile
n-Hexane
Toluene
Methoxy Pheno Thiozine (MPTZ)
P-Methoxy Phenol (MEHQ)
T-Butyl Catechol (TBC)
Ammonia ( MCP TEC & ACP TECH)
ISOXABEN
Toluene
Iso Butyl Alcohol
Ethyl Methyl Butyric Acid (EMBA)
Para Toluene Sulphonic Acid (PTSA)
Sodium Hydride
Sodium Carbonate
Acetonitrile
Hydroxylamine Sulphate
Tetra Hydro Furan

PRETILACHLOR
2,6 Diethyl AnaIine
Chloro Acetyl Cloride
Sodium Bicarbonate
1-Propoxy 2-Chloroethane
Hyflo Supercel
Caustic Soda Lye 100 %
n-Hexane
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Sodium Carbonate
TRICYCLAZOLE
P5-0 (Imp + Ind)
P5-N ( (Imp)
Sulphuric Acid
P5-G
P5-F+ (Imp)
Xylene (Mixed)
P5-C
Mono Chloro Benzene
Liquid Chlorine
P5-H 100 % (Imp)
DCM
DDVP Technical
TMP
Chloral
PROPICONAZOLE
2,4 DICAP (Imp)
1,2 Pentane Diol (Imp)
L.Bromine - Tank (Fresh & Rec)
P T S Acid
Benzene
Beta K
1-2-4 Triazole (Imp)
IPE
D M S O (Imp)
Caustic Soda Lye 100%
Hyflo Supercel
4HBAGE
1,4 Butanediol (Imp)
Epichlorohydrin (Imp)
Methyl Acrylite (Imp)
4-Methoxy Phenol (MEHQ)
T B T (Imp)
C B C (Imp)
Toluene
n-Hexane
Caustic Soda Lye 100%

Sodium Hydroxide Lye ( CS Lye)
Dimethyl Benzoic Acid ( DMBA)
Thionyl Chloride
Dimethyl Formamide
MICLOBUTANIL
N-Butyl Bromide
Para Chloro Benzyl Cyanide
T E B A (C)
Toluene
Caustic Soda Flakes
Betak 'K'
1,2,4 Triazole
DMF
Hyflow Supercel
Di-Iso Propyl Ether
Dibromo Methane
THIFLUZAMIDE
4,4,4, Trifluoro Acetoacetate
2,6 D B T F M A
Thioacetamide
Acetonitrile
Triethylamine
HCL
Hydrazen Peroxide
Nitrozen Cylinders
DMBCP
Sodium Methoxide
1,4 Diaxan
Parachloro Benzaldehyde
Di-Methyl Adepate
Methyl Bromide
Potassium Bi-Carbonate
DMPC
Casustic Potash Flakes
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ACEPHATE TECHNICAL
DMPAT 90% (IMP)
Di-Methyle Sulphate (DMS)
Acetic Anhydride
Ethyle Acetate
Ammonia
Methelene Chloride (DCM)
Water
PROFENOFOS TECH
Diethyl thiophosporyl Chloride
Ortho Chloro Phenol (IMP)
Liquid Bromine
N- Propyl Bromide
Trimethyl Amine Sulphate
Tri Methyl Amine
Sodium hydroxide 48%
TRICYCLAZOLE
Orthotouluidine
Ammoniamthiocynate
Bromine
DCE
Xylene
Formic Acid
Hydrazine Hydrate
DDVP Technical
TMP
Chloral

MATERIALS
PRETILACHLOR
2,6 Diethyl AnaIine
Chloro Acetyl Cloride
Toluene
1-Propoxy 2-Chloroethane
Caustic Soda Lye 100 %
ISOXABEN
Toluene
Iso Butyl Alcohol
Ethyl Methyl Butyric Acid (EMBA)
Para Toluene Sulphonic Acid (PTSA)
Sodium Hydride
Acetonitrile
Hydroxylamine Sulphate
Tetra Hydro Furan
Sodium Hydroxide Lye ( CS Lye)
2,6 Methoxy Benzoic Acid
Thionyl Chloride

PROPICONAZOLE
1,3 DCB
1,2 Pentane Diol (Imp)
Bromine
DMF
DCE
Al.Chloride
1-2-4 Triazole (Imp)
Acetyl chloride
Caustic Soda Lye

MICLOBUTANIL
N-Butyl Bromide
Para Chloro Benzyl Cyanide
Phase transfer Catalyst
Toluene
Sodium Hydroxide 98%
1,2,4 Triazole
DMF
Dibromo Methane
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REQUIREMENTS OF WATER SUPPLY AND WASTE WATER

CONSUMPTION OF WATER IN PROCESS
IN (KLD)
Production
Capacity
MT/ Day
3.5
2
2
3
7
1
6.5
1.5
1
0.75
0.5
0.75
0.5

Water

Product
ACEPHATE
DDVP
TRICYCLOZOLE
PROPICONAZOLE
PROFENOFOS
ISOXABAN
PRETILACHLOR
MYCLOBUTANIL
THIFLUZAMIDE
DAAM
4H BAGE
FENBUCANAZOLE
DMBCP

TOTAL:

30

Process
2.1
0
1.66
6.06
19.9
2.82
8.487
6.4
13.9
9.5
4.2
5
3.03
83.057

CT
Makeup
53.1
0.79
40
48
176.8
5.71
4.34
6.75
48.6
23.9
28.8
23.5
25.26

Boiler
Makeup
11.9
1.29
15.2
24
30.1
2.04
1.04
3.05
21.8
13
17.8
13
4.3

485.6

Softner
from
regeneration Reaction
6.6
0.1
5
6
22.1
0.71
0
0.84
6.5
3
3.75
2.9
3.16

158.52

0
0
0.68
0.18
5.53
0.87
0
0
0
0
0
0
60.66

7.26

The water consumption (In KLD) profile after expansion is as follows:
A

Process

83.057

B

Boiler Feed

158.52

C

Cooling (Makeup) for process and
utilities
Softner Regeneration

D
E

485.6
60.66

F

Cooling Tower Make Up for Captive
Power Plant
DM Plant Regeneration

G

Domestic

30.0

H

Gardening

12.0
Total:

I

Others (Construction activity etc.,)
Total:

504.0
16.0

1349.837
30.0
1379.837
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Total
73.7
2.18
62.54
84.24
254.45
12.15
13.867
17.04
90.8
49.4
54.55
44.4
35.75
795.067

WATER COMPONENT IN WASTE WATER GENERATED IN PROCESS
MT/
Day

3.5
2
2
3
7
1
6.5
1.5
1
0.75
0.5
0.75
0.5
30

OUT (KLD)

Product

ACP
DDVP
TCZ
PCZ
PFF
Isox
PTRL
Myclo
Thif
DAAM
4H BAGE
FCZ
DMBCP
TOTAL

Biodegradable
2.1
0.96
0
0
18.67
1.24
3.32
0
7.1
9
15
11
2.67
71.06

LTDS
23.53
0.27
11.32
25.56
58.33
2.98
0.98
4.4
21.3
9.1
8.6
10
8.33
184.7

HTDS
2.1
0
1.8
4.2
7.9
1.95
8.847
0
13.9
10.2
4.2
5
1.12
61.177

By
Product
0
0.1
0.54
2.04
17.6
0.86
0
5.69
0
0
0
0
1.93
28.76

Loss
39.4
0.85
43.88
46.44
129.9
4.41
0.72
6.11
42
18.1
23
15.5
18.54
388.84

Softner
regeneration
6.6
5
6
22.1
0.71
0.84
6.5
3
3.75
2.9
3.16
60.56

Total
73.73
2.18
62.54
84.24
254.45
12.15
13.867
17.04
90.8
49.4
54.55
44.4
35.75
795.097

The waste water generation (in KLD) profile after expansion is as follows:
A

C

Process
Bio-Degradable (Ejector Condensate)
Low TDS
Boiler Blow down & Cooling Tower Blow down
Softner Regeneration

D

From Power Plant

B

Boiler Blow Down

E

71.06
184.70
60.56
6.0

Cooling Tower Bleed Off

160.0

DM Plant Regeneration

16.0

Incinerator scrubbing water

35.0

Effluent RO Reject

64.75

Domestic

25.0
Total:

High TDS Effluent

74.6

High COD Effluent
Process Organic Waste
Distillate Bottom Residues from Solvent
Recovery Plant

4.5
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PROJECT DETAILS
UTILITIES
The utility infrastructure of the plant comprise the following – Water supply, Water
supply, Steam Generation Unit, Pollution Control facilities, Power Supply units and
Transportation network.

Water Supply
The water supply to meet the requirements of the plant including the dedicated power
plant to be established is drawn from two sources – the Surface water source of
Nagavali river and from the ground water regime through bore wells available in the
plant site.
The surface water collected through a collection well and pumping system is located
on the right bank of the Nagavali river at the Nagavali bridge site is transported
through tankers to the water storage system in the plant. The ground water from the
different borewells located in the plant site is pumped to the same water supply
storage system. The borewell water from the coastal site are utilized locally for
dilution in the sea outfall system. If require all the three sources put together have
adequacy to meet the require demand of the water supply for the plant, dedicated
power plant and the existing infrastructure requirement as well as the sea outfall
system.

The quality of the water that is supplied from the various sources is continuously monitored
and is presented in the following chapters. The details of the pumping system for the supply
of water from Nagavali river is given in the annexure to the chapter.
Power supply
The existing utilities comprise of two DG sets of 500 KVA each and one DG set of
1000 KVA. In addition to these existing DG sets it is proposed to established a
dedicated power plant of 4.00 MW capacity with coal as the feed stock. The
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necessary infrastructure of circulating cooling water systems and such others would
be established along with their power plant.
DETAILS OF POWER PLANT
The following are the specifications of the prepared 4.00 MW power plant with coal
as the feed stock.


Capacity of the Boiler for 4 MW captive power plant: 26 MT/hr at 65 Kgs/sq.cm Pressure



Type of Boiler: Fluidized bed Coal fired Boiler with air and water pre heaters.
Electrostatic Precipitator or bag filter will be used to control SPM.



Imported coal and local coal from Singareni Collieries will be used.



Coal consumption: (Table II.15)
1

Description
Coal consumption, MT/hr

Imported
4.1

Coal consumption, MT/day 98.4
Considering 24 hrs operation

Local
5
120

Coal consumption, MT/annum
1083
considering 1320
330 days operation
2
3
4



Calorific Value
5500
Ash Content
6 to 7 %
Quantity of ash generated/day,
6.90

4500
35%
42

Around 11 MT/hr of steam at 10 kg/sq.cm (g) will be extracted from the turbine for
process use. If steam is drawn from the turbine, power generation will increase
from 4 to 5 MW.



Chimney of 45 M height with top diameter of 1.6 M will be provided. Velocity of
flue gas at the outlet of the Chimney will be 6 to 8 m/sec.



Ash will be sold to cement and brick manufacturers. Ash from silo will be directly
filled in trucks through ash conditioner. Water spray system will be provided in the
conditioner system to avoid dispersion of ash while filling in the truck from ash
silo.
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Ash from air Pre-heater, water pre-heater, Bag filter/ESP will be conveyed to the
ash silo will be conveyed pneumatically using denseveyer system to completely
eliminate dust.



Dust extraction system will be provided to extract dust at coal crusher, conveyors
and coal charging point of the Bin. Fine particles of coal colleted in the bag filter
of extraction system will be charged in the Boiler.

Raw Material Storage and Usage
Fuel will be brought to the power plant premises through trucks and unloaded in the
storage area. The fuel storage area planned is for 15 days consumption. The fuel will
be fed to the ground hoppers through front end loaders / dumpers. Fuel will be then
fed to crusher/screen for coal preparation through belt conveyors. The crushed coal
will be transported to the boiler front bunkers through a series of belt conveyors.

Sea Outfall System
It is proposed to established a Sea Outfall with a capacity to discharge 300 KL of
treated effluents from the plant with due dilution to meet the requirements of
Environmental guidelines of discharges in to coastal environment. The location
selected for the Sea outfall discharge is off Pedda gedda and the treated effluents
would be diluted to meet the required standards of the discharge in to the marine
waters.
There is no acquisition of land for layout of the pipeline. The effluent pipeline would
be along the right of way with the permission of the National Highway Authorities and
along the left bank of the river Pedda Gedda with the Right of Way from Department
of Panchayat Raj.
The various charts and drawings of the different components of the project are
enclosed.
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POLLUTION CONTROL FACILITIES
Incinerators
There are two incinerators which are operating as it present. The two incinerators
are for organic incineration, each of them has a capacity of 100 kg. / hour.
A rotary kiln has been established for drying of inorganic slurry.
Waste Water Treatment Plan
All the biodegradable effluents generated from the plant are treated in the Effluent
Treatment Plant. The capacity of the ETP will be enhanced as per new requirement.
Vent Systems
The ventilation systems are provided for each of the plants.
Other Process Emissions Control (Vent System)
To ensure that none of the emissions from the reactors and other transfer equipment
release to the air there by causing any odour pollution and health hazards, the
emissions are routed through a ventilation system which is connected to the
incinerator. To avoid spillages due to leaks from pumps mechanical seals have been
provided to all pumps.
Solid Waste Management
The solid waste management system implemented in the plant have a centralized
collection system from various operations. All the wastes that are classified as
hazardous are being transported to the new TS DF facility that is being established in
for pharmacity in Parawada mandal of Visakhapatnam District. All the requirements
as given in the guidelines of transportation hazardous material would be followed.
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MITIGATION MEASURES
The wastewater streams arising from the process are identified for their
biodegradability i.e., wastes from steam ejectors are sent to effluent treatment plant
for further treatment. The wastewater released from the scrubber of incinerator’s is
sent to MEE for further treatment.

The distilled is recycled to the Scrubber of

incinerators for water makeup and for MEE cooling tower makeup.
High TDS Effluent
The industry is having following treatment facilities for disposal of high TDS effluent.
The details of capacity and usages are as follows:
S.
No
1

2

Description of the
equipment
Agitated Thin Film
Dryer–Vertical 1 No.
Multiple Effect
Evaporator

Capacity
15 M3/day

Usage
To
treat
HTDS
effluents
generated
from various products

To
treat
HTDS
6 Tons/Hr.
effluents
generated
(120 TPD)
from various products
Input to MEE:
65 KLD

Present Status /
Remarks
Standby to Multiple
effect evaporators to
treat High TDS
Effluents
Condensate is
recycled in cooling
towers of MEE and
scrubbers.
Concentrate is treated
in rotary kiln

Details of the Multiple Effect Evaporators (Capacity: 120 TPD) are as follows:
1) Reactors: 2 Nos. (1 x 8 KL each and 1 x 10 KL.)
2) Condensers: 3 Nos. (30 Sq-Mts. each)
3) Condensate Collection Tank: 1 No. (5 KL)
4) Agitated Nutch Filter: 1 No. (2 KL Capacity)
Rotary Kiln (30 MT/Day on wet basis) to treat concentrate from MEE. Rotary Kiln
consist of following:
1) Rotary Kiln Size: 20 x 1.5 Mts. dia, and RPM: 1.5
2) Gear box for kiln (15 HP): 1 No.
3) SS Reactor of capacity: 8 KL for collection of concentrate from MEE and
feeding to Kiln.
4) Feed Pump attached to SS reactor (1 HP, 1500 rpm and discharge 50 lpm)
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5) Standby feed pump attached to MEE for concentrate transfer: (3 HP, 960 rpm
discharge 1.5 M3/Hr).
6) Furnace oil pump (1 HP)
7) Air blower (15 HP, 2920 rpm)
8) MS Scrubber with Acid proof brick line. (Size: 4.5 Mts. height x 1.7 Mts. dia
and capacity 5 KL.)
9) FRP Scrubber (Size: 4.5 Mts. height x 1.7 Mts. dia and capacity 5 KL.)
10) Scrubber pumps for re-circulation (5 HP, 2900 rpm, 22.6 M3/Hr.): 2 Nos.
11) Induced draft blower (15 HP, 1460 rpm): 2 Nos.
12) Chimney of height 40 Mts. (Increased the stack height from 26 Mts.)
High COD Effluent: The High COD effluent is disposed through incinerator
(Incinerator-II).
S.
No
1

Description of the
equipment
Incinerator-II

Capacity
2400 Kg/Day

Incinerator III
2
3

2400 Kg/Day
Solar evaporation
pond

b)

6 Nos. of total
capacity
4698 M3.

Proposed

Usage
To treat process organic
residues.
To treat organic residues
with high moisture (20%)
generated from process.
For solar evaporation of
distillate from ATFD

Present Status
Working
Working
Presently stopped
the additions of
condensate / any
effluent.

:

Industry proposed the following treatment facilities to treat the various effluents:
Biodegradable Effluent
ETP with a capacity of 100 KLD to treat the biodegradable effluent (Ejector
condensate) of quantity 71.6 KLD.
1) Effluent collection tank: Capacity: 5 KL (Excluding collection tanks of capacity
30 KL x 3 Nos. each are to be provided at Production Blocks)
2) Diffused aeration: 512 M3
3) Aeration Tank -I with diffusers (320 Cum. x 20 HP)
4) Aeration Tank –II with diffuser (320 Cum. x 20 HP)
5) Clarifier 2 x 2 x 2 Cum.
6) Filter Press: 20 M2
Method of treatment and ETP flow chart are enclosed.
16

RO Plant for Effluents
Industry is not proposed any additional capacity of RO plant as the existing capacity
is 350 KLD (15 KL/Hr). But effluent load increases from 125 KLD to 185 KLD.
Permeate is to be utilized for Cooling tower makeup. RO reject is to be treated in
MEE.
Effluent Streams to RO plant
S.
No.

Effluent stream

1

Cooling Tower Bleed off

2

Boiler blow down

Quantity In
KLD
184.7

High TDS Effluent
Industry is proposed additional forced evaporation system with capacity of 30 KLD in
addition to existing MEE plant of capacity of 120 KLD (6 Tons/Hr). The effluent load
increases from 65 KLD to 137 KLD. Condensate is to be utilized for Cooling towers
(of MEE) makeup and scrubbers. MEE Concentrated slurry is to be treated in Rotary
Kiln.
Effluent Streams to MEE plant
S.
No.

Quantity In
KLD

Effluent stream

1

High TDS Effluent

74.6

2

Waste Water from Scrubbers

35.0

3

Waste from Bromine Recovery
Plant

27.4

Total:

137

Rotary Kiln
No increase / additional capacity of Rotary Kiln (existing capacity 30 MT/Day on wet
basis) is proposed. MEE concentrate and ETP Sludge are to be treated in rotary kiln.
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High COD Effluent
No additional incinerator is added as the existing facilities are sufficient to treat the
organic waste / distillate residues from solvent recovery. High COD effluent (Organic
waste) increase from 2.27 KLD (Option-I) to 4.5 KLD.
Disposal of effluents
Industry proposed to dispose the treated effluents and other effluents into Sea
through marine outfall. Industry proposed to lay the pipeline with discharge capacity
of 500 KLD along Pedda Gedda Creak at Buda Gatla palem (V). Marine Outfall
Pipeline design details are furnished at Page No. 59 in Annexure-II of EIA report.
The following effluents streams are to be disposed into Sea.
1

Treated Effluent

70.0

2

Softener regeneration

60.56

Effluent from Power Plant

0

3

Boiler Blow Down

6.0

4

Cooling Tower Bleed Off

160.0

5

DM Plant Regeneration

16.0

6

Effluent RO Reject (35%
Rejects basis X 185 KLD)

64.75

Total:

377.31

Aqueous Inorganic Wastes
Aqueous inorganic water containing water and inorganic salts viz. sodium Chloride,
Sodium Hydroxide, Urea, Ammonium Chloride is pumped from the process plant to
dedicated storage tanks of the Multiple Effect Evaporator. After pre-treatment with
caustic lye for detoxification, this waste is fed to Multiple Effect Evaporator followed
by Rotary Kiln and converted to inorganic solid waste. The distillate is pumped to the
Scrubber of incinerators for water makeup and for MEE cooling tower makeup.
The domestic waste, which includes the sanitary waste, canteen waste is sending to
soak pits. All the blow downs from the utilities like; boiler, softening plant and cooling
towers are Treating in Effluent R.O., the recovered water again recycling back to
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cooling tower as makeup. And reject is sending to MEE . Effluent from floor washing
are completely reduced by adopting wet mopping practice.
Water consumption is reduced by taking the following measures;


Facilities have been provided to recycle steam condensate from process plant
to the Boiler. This has reduced fuel consumption as well as blow downs from
Boiler.



Reactor jacket drains recycling back to cooling towers



MEE condensate recycling back to MEE cooling tower makeup and make up
for incinerators(including rotary kiln) scrubber makeup

Daily effluent discharge are continuously monitored for pH, chloride, sulfates, nitrates
and oil & grease COO, Bob and regularly monitored for other significant parameters.
Maximum emphasis will be given to minimize water consumption wherever possible.
Organic Wastes
Organic Wastes (containing organic solvents, organic impurities with unrecovered
solvents) generated from the process plant are transferred to dedicated Storage
Tanks near the incinerators and incinerated.
Power plant cooling water
The 4 mw captive power plant utilizes 520 tonnes water per day.
The following is the quantum of water effluents.
Boiler blow done

6 ton/day

Cooling tower blow down 160 tons/day
DM plant effluent

16 ton/day

These are disposed through sea out fall system and the essentially contain
dissolvable salts. Around 11 MT/hr of steam at 10 kg/sq.cm g) will be extracted from
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the turbine for process use. If steam is drawn from the turbine, power generation will
increased from 4 to 5 MW.
Ash will be sold to cement and brick manufacturers. Ash from silo will be directly
filled in trucks through ash conditioner. Water spray system will be provided in the
ash conditioner system to avoid dispersion of ash while filling in the truck from ash
silo. Ash from air Pre-heater, water pre-heater, Bag filter/ESP will be conveyed to the
ash silo will be conveyed pneumatically using denseveyer system to completely
eliminate dust.
Dust extraction system will be provided to extract dust at coal crusher, conveyors and
coal charging point of the Bin. Fine particles of coal colleted in the bag filter of
extraction system will be charged in the Boiler.
ASSESSMENT OF TECHNOLOGY
The industry has it’s own full-fledged R&D with advanced equipment. Around 40
Scientists are working in R&D. Process for development is selected after extensive
literature survey based on number of reactions, step wise conversions, hazardous
nature of raw materials and reactions, minimum waste generation and quality of
intermediates and finished product. After choosing the best process route, process
development work is taken up in R&D to synthesize the desired product. After
process development at R&D level, pilot plant trials are conducted to fine tune
operating conditions. Differential calorimetry and reaction calorimety studies are also
conducted to study the exhothermicity of individual reactions and possibility of
runaway conditions. Decision to manufacture any intermediate and product at plant
scale is taken after successful development of process in R&D

and pilot plant trail

as well as calorimetric studies.
It is proposed to increase the production capacity to 30tpd. The new product profile
as follows.
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CHAPTER - III



STUDY AREA, PERIOD, COMPONENTS & METHODOLOGY



ESTABLISHMENT OF BASELINE FOR VALUED ENVIRONMENTAL
COMPONENTS, AS IDENTIFIED IN THE SCOPE



BASE MAPS OF ALL ENVIRONMENTAL COMPONENTS
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Pesticides in general are toxic in nature.

Some of the raw materials used for

manufacture are hazardous in nature. Improper storage facilities and handling of the
hazardous raw materials have a potential to cause air and water pollution. Pollution
can be abated by following good operating and handling practices and by adhearing
tostringent environmental management practices. M/s. Nagarjuna Agrichem Ltd., has
conducted environmental impact assessments to identify and evaluate the impacts
and to identify the necessary mitigative measures due to the establishment of the
production facilities.
Due to the proposal to increase the production capacity by way of expansion, the
pollution loads at the points of generation will increase. M/s Nagarjuna Agrichem
Limited is conscious of its responsibility towards the society in minimizing the
pollution load due to the proposed expansion and accordingly decided to carry out
the Environmental impact Assessment to identify the negative and positive impacts
and to delineate effective measures to control the pollution and to mitigate the
environmental pollution.
The Environmental Impact Assessment Studies have been taken up in an area of 10
kms. around the plant site. 10 kms. radius arudn the sea outfall site for studying
various impacts.
ASSIGNMENT AND METHODOLOGY
The Nagarjuna Agrichem has given the assignment to the Institute of Development
and Planning Studies (IDPS), Visakhapatnam to undertake the required studies in
regard to environmental concerns and prepare the necessary documentation
covering the Environmental Impact Assessment (EIA), Environmental Management
Plan (EMP), and Environmental Impact Statement (EIS) in regard to the proposed
expansion of the product line including new introductions at their unit in Arinama
Arikavalasa. The assignment also included study of alternative sites for location of
the sea outfall of Kandivalasa Gedda and of Pedderu. As the sea outfall of the
Kandivalasa gedda would require a transit storage facility at Naruva the preference is
for Pedderu location whih has also a lesser transit length for pipe line layout. Bot the
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sites have been examined for impact and technical assessment has been made for
preferred site.

The Centre for Strategies for Sustainable Development and the IDPS have jointly
taken up the study under the direction of Prof. RV Rama Rao, Chief Project
Coordinator and Prof KV.Rao Co Chief Project Coordinator of IDPS. The CSSD has
provided the primary and the secondary databases in regard to environmental
attributes and other associated field studies through accredited agencies. Only those
organizations which have been approved by the MOEF,GOI have implemented the
field and laboratory assignments in this programme.
STUDY OBJECTIVE

The study objectives are the following:


Preparation of Environmental Impact Statement and analysis report including
in its purview a Rapid EIA along with an Environmental Management Plan are
the basic objectives of the study.



Assessment of present status of air, noise, water, soil and vegetation in the
land environment as well as of the biological components and the general
hydrography of the marine environment covering various parameters of human
interest.



Identification and quantification of significant impacts of the proposed
expansion of the product line .



Preparation of Environment Management Plan (EMP) outlining the existing
control technologies and modifications if any, to be adopted for mitigation of
adverse impacts, with reference to the proposed activity.



Preparation of post project environmental monitoring programme.

ACTION PLAN AND SAMPLING LOCATIONS
The following plan of action has been detailed:


A reconnaissance and preliminary collection of environmental information to
identify environmental apprehensions to design the field studies.
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Field studies to arrive at the various attributes of the various components of
the environment.



Determination of various attributes of air, water, soil, noise, land / vegetation
and marine environments in an area of 10.0 kms radial distance from the site
which is identified as the impact area.



Detailed topo surveys with total station in respect of coastal site and alignment
of the pipeline effluent discharge in to the sea as well as conduct of
hydrographic surveys in the offshore area in respect of determining the most
optimum transit for marine outfall.



Traffic and noise surveys as well as route assessment for the transportation of
a treated affluence through tankers from the plant site to the coastal site.



Traffic and noise surveys as well as route assessment for the transportation of
a hazardous wastes through tankers from the plant site to the TSDF facility in
Pharmacity in Parawada Mandal.

Various samples for the conduct of laboratory analysis in respect of determination of
parameters for soil, water, plankton and air have been made as per the standard
procedures and are detailed in the respective attribute descriptions in the report.

The sampling locations are the following .
Air Sampling Locations











Near Administration
Building
Kesavadas
Puram
Chilakapalem
Arinama Akkivalasa
Allinagaram
Etcherla
Agraharam
Lolugu
Reddypeta
Budumuru

Monitoring of Noise Levels – Station Locations
 Etcherla
 Chilakapalem
 Lolugu
 Bagavandaspeta
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Allinagaram
Arinama akkivalasa
Budumuru
Beripeta
Bundikanchan
Murapaka
Kottapalli
Chilakapalem Jn
Ranasthalam Jn
Pydibhimavaram
Subhadrapuram Jn
Coastha Jn

Ground water Sampling locations
 Industry Site


Lolugu



Agraharam



Allinagaram



Budumuru



Arinama Akkivalasa



Kesavadasupuram



Etcherla

Surface Water sampling locations
 Narayana Sagaram


Pedda Cheruvu



Bodumuru Gedda

Soil Sampling Locations
 Industry site


Lolugu



Chilakapalem



Etcherla



Allinagaram



Bodumuru



Arinama Akkivalasa
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Bhagavandaspeta



Kesavadaspuram

Meteorological data (Wind speed and wind direction) was collected in the impact area
and at critical locations as well as from the IMD station at Kalingapatnam. The
vegetation species / flora and fauna has been characterized through field surveys
and information has been collated from secondary sources

available with

Agriculture, Forests and Wild Life and Revenue departments.
ESTABLISHMENT OF ENVIRONMENTAL DATABASE

The environmental database that has been established and the various studies
covered for assessing the environmental impact and risk in regard to the proposed
expansion and marginal modification of the product line.

The environmental attributes of the impact area of 10.0 Kms radial distance all
around has been collated from primary and secondary sources. The primary sources
are the field studies and surveys carried out specifically for establishing the database.
The secondary sources are the information that has been collated from the existing
databases in various government departments and at other data generation centers.
The “Environment Attributes” for air, water and noise have been monitored at
appropriate locations in the impact area depending on the existing development.
The database that is collected serves as a baseline data and referral benchmark in
respect of various attributes of the environment to gauge the impact of the proposed
industry on the environment in the future.
TERRESTRIAL ENVIRONMENT
The physiographic and geological setting, nature of bed rock structure and soil
regime have been examined. The land use, land cover scenario including the
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cropping pattern, existing vegetation, natural fauna and forest areas have been
studied. Climatic data as recorded at IMD station, Kalingapatnam been taken into
consideration to evaluate the climatic setting. A field micro meteorological station was
utilized for obtaining the meteorological database in the impact area.
A few villages in the impact area have been selected for the study of socio-economic
impacts. These studies are to indicate the level of economic sustenance of the p duly
taking into consideration the demographic profile of the villages.
The status in respect of infrastructure in the impact area is from District Statistical
Database and from mandal offices. This data also provides an insight into the
development status of the impact area.
The surface and groundwater regimes in the impact area have been assessed for
hydro-chemistry, surface run-off and ground water recharge as well as for
hydrological activity. The status of air environment has been arrived at through
determination of ambient air quality in terms of sulphur dioxide concentration,
nitrogen oxide concentration and suspended particulate matter concentrations
determined with high volume samplers.
Coastal and Marine Environment
The study of the marine environment, is also undertaken for an assessment in view
of the possibility that the proposed off shore discharges through the sea outfall may
have an impact on the coastal area .

The Bench mark data for these studies is taken from NIO reports and ENVIS data
Center reports. These organizations have carried out studies in the same area for
establishing the data bases in the coastal and marine areas as well as for the specific
requirements of sea outfall structures established for other industries in the same
location. The project will have major beneficial impact on the locality through
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improvement in infrastructure like transport, education, health service, employment
opportunity and improvement of general economy.

Coastal Zone Development and Management
The coastal site and the associated sea outfall has been considered and assess in
respect to the guideline of the CRZ notification of the Ministry. The sea outfall area on
the shore as well as certain part of the onland pipeline is located in the CRZ 3 of the
notification. The coastal site is outside the CRZ 500 mts. de limitation from High Tide
Line (HTL) and hence does not fall under the CRZ catagorisation. These aspects are
discussed in detail in respect of coastal zone management plan of the area.
PREDICTION OF IMPACTS
Matrix method of evaluation as well as an exercise of self-assessment to arrive at the
environmental impact statement in respect of the proposed project programme..
RISK ASSESSMENT
Any risk management plan identifies various risk categories, frequency of
occurrence, available community facilities and sensitive areas vis-à-vis the proposed
establishment of the proposed project programme.
ENVIRONMENTAL MANAGEMENT PLAN

A number of measures

have been proposed for mitigation of environmental

degradation and these initiatives have been integrated in to an environmental
management plan in respect of the proposed

expansions, contemplated for the

project.
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ENVIRONMENTAL DATA BASE
The Environmental Attribute Database in respect of climatic setting, Land and Soil
Environment, Surface and Ground Water Regime, Noise and Air Environment and
Socio Economic setting of the impact area of 10km. radius around the plant site has
been collated to establish the environmental database. Excepting climatic data and
socio economic setting the attributes in respect of other environments are collected
through primary surveys and recorded.
The coastal site and the sea outfall area along with the 10 km. impact area is
presented separately as the impacts include coastal and marine sectors.
The environmental assessment was conducted in the study area in the months of
December 2005 to March 2006. Studies were undertaken to generate baseline data
of micro-meteorology, air quality, water quality, noise levels, flora and fauna, land
use, soil quality, and socio-economic status of the community were collected in a
circular area of 10 km radius surrounding the project site. The data that has been
collected over the years has also been taken in to consideration in the evaluation of
impacts and design of EMP.
The impact area is considered as 10kms. radius from the plant site. The
environmental attributes database has been established for this impact area.
REGIONAL SETTING
The various components of the project are located in the Srikakulam District of
Andhra Pradeh. The following is the regional setting. It is the northern most part of
the State. The Nagavali, Vamsadhara, Suvranamukhi, Vegvathi, Mahendratanaya,
Gomukhi, Champavathi, Bahuda and Kumbikotagedda are the important rivers of the
District.
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The district has a seacoast of 193 kms. Agricultural growth rate in Srikakulam district
is barely keeping ahead of population growth when compared with other districts of
the Agricultural uncertainty continues to affect cultivation over large areas, inhibiting
innovation and investments in view of the risks involved, thereby accentuating the
poverty. However, agriculture is the mainstay of the life of the people in the District
Paddy, Ragi, Bajra, Groudnut, Mesta, Greengram, Blackgram, Horsegram, Chillies
and Sugarcane are the important crops in the area. Reservoirs, canals, tanks and
wells provide the irrigation facilities for most of these crops.
The following is the list of the Mandals in the District :
Veeraghatam,
Laveru,

Vangararaegidiamadala Valasa,

Ranasalam,

Hetcherla,

Ponduru,

Rajam,

Ganguvari

Santhakaviti,

Bujra,

Singadam,
Palakonda,

Seethampeta, Kothuru, Hiramandalam, Sarubujjili, Amadalavalsasa, Srikakulam,
Gara, Polaki, , Narsannapeta, Saravakota, Pathaapatnam, Meliaputti, Tekkali,
Kottabommali .
Climatic Setting
The region in which the various impact areas of the plant operations constitute an
integral component has a climate that could be classified as tropical rainy and some
parts are considered as having a sub-humid type of climate. Throughout the year, the
climate is characterized by high levels of humidity. The South West Monsoon which
follows the summer season lasts upto September North East Monsoon starts from 1 st
October to the end of November, the period from December to mid February enjoys
generally fine weather. The annual rainfall is 1020mm.
Ambient air temperature:
Absolute maximum 44.4 0 C
Absolute minimum 12.80 C
Highest mean monthly maximum 37.8 0 C
Lowest mean monthly minimum 14.3 0 C
Sea surface temperature Min 20.2 0 C, Max 32.3 0 C, (Normal and Extreme)
Monthly mean relative humidity
Absolute maximum

: 100%
30

Absolute minimum

: 4%

Highest monthly mean : 88%
Lowest monthly mean : 51%
The mean relative humidifies are based on observations at 0830 hrs and 1730 hrs
IST.
Monthly Wind Speed
Mean value : 10-16 kmph
Prevailing Direction South West
Frequency Distribution : 44.5%
Highest monthly mean wind speed for 24 hours 21.4 kmph.
Extreme wind velocity 131 kmph.
Monthly sea level pressure
Mean value

: 1009 mb

Maximum observed : 1014 mb
Monthly Visibility
Less than ½ N mile, Less than 1 mile, Less than 2 N mile, Less than 10 N mile Fog is
infrequent at sea in all seasons. Reduction in visibility is mostly due to heavy rains,
which during the southwest monsoon can reduce visibility below fog levels.

Rainfall
The region enjoys rainfall both from Southwest as well as Northeast monsoons.
The average annual rainfall is around 1000 mm in the Coastal area. The rainfall
pattern is indicative of the isohyets parallel to the coast and vary proportionally with
the altitude. The months with highest rainfall are July, August and September.
Average Annual
Annual Min

:
:

973.6 mm
654.0 mm
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Annual Max

:

1308.6 mm

Maximum recorded in a day :

375.2

Highest annual

:

1314

Highest monthly

:

606 mm

Highest daily

:

2,93.3 mm

Maximum hourly intensity

:

63 mm

Maximum intensity for 15 mts

32.3 mm

Maximum intensity for 5 mts :

13.5 mm

Fog
Months : December to February
Coastal Sea State
The state of the Coastal sea (Bay of Bengal) is well understood from the wind field
and abnormal meteorologically disturbances that occur in the Bay of Bengal. The
physical characteristics are closely related to climate and weather.

The various

phenomena along the coast such as sediment transportation, Coastal erosion,
evaporation etc are the results of the interaction between the land, sea and
atmosphere.
Along the coast the offshore currents are seasonal and are mainly due to South West
and North East monsoons.
Monsoons and Cyclones
Monsoon depressions are the synoptic features that cause most of the monsoon
rains. These are low-pressure areas with two or three closed isobars covering an
area of about five degrees square, which form in the Bay of Bengal, north of 180
move west north westward at least up to the central parts of the country before
weakening or filling up and give widespread rains in the southwest quadrant with
many heavy falls.
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In the Bay of Bengal, depressions are likely to be encountered in all seasons of the
year with a gradual fall in pressure. On an average 4 to 5 cyclones per year occur.
However, at particular locations the average frequencies may be lower. Hind casting
studies indicated that the Coast is mainly affected by waves generated by Cyclones
from the South South East to South East direction.
Meteorological records show that on an average, one disturbance per year,
generated in the Bay of Bengal could be expected during the period from September
to December. or recurve toward the North or North East and travel parallel to the
coast close to it. Heavy rains in the Coastal belt occur in association with these
disturbances. Generally cyclonic storms occur in the pre monsoon and the post
monsoon seasons. But in the monsoon season, the number and the severity of
cyclonic storms goes down. They are extremely rare in winter.
In July, the average movement of the monsoon depressions is 5 to 10 km per hour to
the east of Longitude 85 degrees but more (10-20 km per hour) to the West.
Movement may be very slow at the formative stage over the Bay, and depressions
speed up as they come over land. It is faster over the central parts of the country
where the systems travel at 30 kms. Per hour West of 80 degrees, speeds are rather
less to the North of 25 degrees latitude, perhaps due to change in course.
Depressions and storms of July move mainly West to West North West over the Bay
and across the country up to 25 degrees, West Northwards in August. In higher
latitudes, the movement becomes more northerly. In June, the movement is more
spread out. Other differences are, change to a northerly course at lower latitudes
(even 20 degrees North) recurvature and north-to-north east course while over the
bay.

Oceanographic Data
The deep sea wave conditions are in agreement with the wind directions in this area.
The predominant direction of waves during the period April – September (SW
monsoon period) is southwest whereas during the period November – February (NE
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monsoon period). The predominant direction is North East. The months of March
and October are transition periods with no definite predominant direction for the wave
approach.

The highest waves are experienced in the period April September when the winds
are more intense and consistent. The deep sea waves with the highest and lowest
period frequent from the South West quadrant. Waves of over 1.5 mtrs in the height
may be expected approximately 14% of the time.

The daily record of tidal levels shows two highs and two lows. There is published
evidence to indicated that strong tides as much as 60 cms in excess of the predicted
tides may occur during the cyclones.
Monthly salinity:
Min.
– 27.0 ppt
Mean
– 31.5 ppt
Max
– 36.0 ppt
Adjoining Coastal waters :
Min.
– 27.0 ppt
Mean
– 31.5 ppt
Max

– 36.0 ppt

Monthly density :
Mean value of harbour waters

1.023

Mean value of adjoining Coastal water 1.023
Tidal streams are from south to north during high tide and from north to south during
low tide
The mean range of tides at :
Mean low water
Springs

Spring

Mean Sea Level

: + 0.09M
:

+0.79 M
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Littoral drift
During the North - East, monsoon the wind direction changes. As it is weaker as well
as of South to North. The long shore drift estimated from the inshore wave statistics
is 2.5 million cubic meters (net drift).
Sea Level Rise
Sea level rise by 7.5 meters in the next150 years is envisaged. Solutions to these
have thus to be attempted and included in all the strategies that are being
conceptualized for Coastal areas in the context of present and future trends. A 30 cm
rise in the sea level would push saline incursion in the major river courses by nearly 4
kms upstream from the sea.

Coastal Regulation Zone

The GOI has formulated guidelines for the Coastal Regulation Zone (CRZ) with
regard to various developmental activities to be undertaken in the zone both
permissible and otherwise. The Zone is defined by Low Tide Line (LTL), the High
Tide Line (HTL) and by 500 mts landward from HTL.
The notification was issued in 1991and minor amendments have been issued by the
ministry from time-to-time.
Vulnerability and Risk
The natural hazards like floods, cyclones, droughts and earthquakes are not rare or
unusual phenomenon in the country particularly in view of the unique geo climatic
conditions .The vulnerability varies from region to region.

As this plan envisages massive investments, the status of the Coastal Corridor with
reference to the vulnerability and associated risk factors are presented for an
appreciation.
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Seismicity
Earlier this region fell under the seismic zone of Category II, where earthquakes of
magnitude 5.6 and above do not occur.

But in recent revised seismic map by

National Geophysical Research Institute, Hyderabad the zone has been elevated to
Category III which suggests that earthquakes of magnitude greater than 5.6 are
possible.
A number of small tremors and shocks have been experienced in the Coastal belts in
the recent times as a sequel to structural movements, which is indeed a rare
phenomenon. The strongest earthquake recorded had a magnitude of 6.5.

The Coastal corridor as per the IS code has only two zones. In Zone II, the probable
intensity is MM VII. This is termed here as Moderate Damage Risk Zone. In Zone- I,
the maximum intensity is estimated as MMV or less. This zone is termed here as
Very Low Damage Risk Zone (IS: 1983- 1984).

The macro level wind speed zones of India have been formulated and published in
IS:875 (Part 3) – 1987

Tidal Waves and Floods
The coast is exposed to tidal waves. Some areas are flood prone. The Coastal
Corridor is a very high damage risk zone which experiences wind speed of 180 KM
per hour
Drought and Drought Management
Several parts of Andhra Pradesh are afflicted by drought at irregular intervals.
During 1999-2000, out of 810 mandals in 16 districts, 612 mandals were affected by
drought as declared by the Government, based on the deficiency of rainfall and
impact of dry spells on the crops. Mitigating the effects of drought could be broadly
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divided into (i ) steps to be taken in anticipation of drought and (ii) steps to be taken
when a drought actually occurs.
The State Government has a policy to initiate several administrative steps in areas
that are declared as ‘drought affecte’.

These are given in the ‘drought manual’

formulated by the Government. 38 mandals in Srikakulam district are drought prone.

CLIMATIC DATA BASE
The data recorded for IMD station at Kalingapatnam is taken into cognizance
summarized for a thirty year period and the same is presented enclosed .

Wind Direction and Speed

Wind speed and direction have a significant role on the dispersion of atmospheric
pollutants and therefore, the air quality of the area. Ground level concentrations for
the pollutants are inversely proportional to the wind speed in down wind direction
while in upwind direction no effect will be observed and in cross wind directions
partial effect due to the emission sources is observed.

Rain Fall
The variations in the rain fall are presented in the figure. The rainy season in the area
extends June to October. The total rainfall during the period recorded as 982.32 mm
during the whole year. The total number of rainy days were about 53. The rain fall
indicates that rain fall is well spread out through out the year even though nearly 79%
of the total rain fall occurs during June to October period.
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Table III.1
Meteorological Data recorded at IMD Station, Kalingapatnam (30 year data
base)
Relative
Humidity
(%)

Mean
Wind
Speed
(Kmph)

Temperature oC
Mean of
Daily
Max.

Mean of
Daily
Min.

Extreme
Highest

Extreme
Lowest

8.30
AM

5.30
PM

9.6

27.4

17.7

33.9

12.2

82

February

9.5

29.6

19.8

37.8

12.8

March

11.6

31.9

22.8

38.9

April

15.1

33.1

25.7

May

17.0

33.9

June

15.0

July

Rainfall
(mm)

No.
of
Rainy
Days

69

0.4

2.6

81

69

13.4

1.0

16.1

79

72

11.8

0.7

41.7

18.5

77

76

17.9

1.3

27.4

45.0

20.6

77

76

42.3

2.6

33.6

27.1

43.9

19.8

79

77

113.6

6.0

14.0

31.6

25.9

38.9

21.7

83

82

163.2

9.5

August

11.8

31.9

26.0

36.7

22.2

83

81

158.1

9.1

Septem

9.1

31.8

25.8

36.7

22.7

84

80

175.6

9.2

October

10.0

30.7

24.5

35.6

18.3

83

75

218.6

8.5

Novem

11.2

28.5

20.4

33.9

13.3

81

68

57.1

2.4

December

11.3

26.8

17.6

31.7

12.2

80

66

10.4

0.6

Annual

12.1

30.9

23.4

81

84

982.32

53.5

Month

January

Mean

The normal rain fall at the 3 mandal level stations which cover the impact area of
10kms. radius around the plant site as follow
Table III.2 Mandal wise Rain fall
-----------------------------------------------------------------------------------------------------------Mandal
Normal Rain Fall
Laveru
1009
Etcherla
1042
Ponduru
1111
District Average
1162
The normal rain fall recorded in the 3 mandal level met stations is as follows
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Table III.3 Mandal wise Monthly rain fall
Laveru

Etcherla

Ponduru

Month
January
February
March
April
May
June
July
August
Septem
October
Novem
December

Decade

No. of

average

Days

5

6

5

0.4

0.7

16

16

15

13.4

1.3

10

13

12

11.8

2.6

25

22

22

17.9

6.0

98

104

116

42.3

9.5

108

113

117

113.6

9.1

144

159

192

163.2

9.2

164

170

181

158.1

8.5

10

159

183

175.6

2.4

187

178

146

218.6

0.6

88

100

55

57.1

4

2

2

10.4

Micromet Data
The micro meteorological data at the industry site is collected simultaneously with the
ambient air quality monitoring. The station was installed at height of 5 meters above
the ground level and the same is located in such a way that there are no obstructions
facilitating free flow of wind. Wind speed, wind direction, humidity and temperature is
recorded on hourly basis. Salient features of micro meteorological data collected is
as follows
Wind Direction and Speed: The hourly wind speed and wind direction observations
are computed and the same are presented enclosed and the wind rose diagrams are
presented enclosed . The following observations can be made from the collected
data;


Calm period is observed to be 17.5% during the time of monitoring.



The predominant wind directions are S and SE.



Other than predominant wind directions wind was blowing in SW and SSE



Mostly the wind speeds are observed to be in the range of 1-5 kmph and 5-10
kmph.

Temperature: It may be noted that the daily temperature variations were: maximum
temperature 28oC to 36oC and minimum temperatures range from 20oC to 24oC.
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Humidity: The daily relative humidity values are observed to range between 3596%.
Rain Fall: Rainfall was observed for two days, and the total rainfall in these two days
is 5 mm.
Table III.4 Frequency Distribution of Wind speeds and Directions
Direction

Wind Speed in KMPH
Calm

Total

1-5

5-10

10-15

>15

N

0.148

-

-

-

0.148

NNE

2.152

-

-

-

2.152

NE

2.353

0.444

-

-

2.80

ENE

2.355

-

-

-

2.355

E

1.148

0.533

-

-

1.681

ESE

2.136

0.888

-

-

3.024

SE

3.6

6.856

0.148

-

10.604

SSE

4.468

2.436

-

-

6.904

S

8.880

10.952

0.888

-

20.72

SSW

3.498

2.438

0.564

-

6.5

SW

5.34

1.712

0.296

-

7.348

WSW

3.848

0.852

-

-

4.7

W

2.418

0.148

-

-

2.566

WNW

2.148

-

-

-

2.148

NW

3.148

1.148

-

-

4.296

NNW

4.364

0.19

-

-

4.554

52.007

28.597

1.896

-

100.00

Calm

17.5

Total

17.5

Collection of base line data is an integral aspect of the preparation of environmental
impact assessment report. Baseline data reflects the present status of environment
before the initiation of any activity of the project. The possible effects due to the
expansion of M/s. Nagarjuna Agrichem Limited (NACL) are estimated and
superimposed on the compiled baseline data subsequently to assess environmental
impacts.
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Physiography
M/s. Nagarjuna Agrichem Limited is located at a distance of 2.0 km from
Chilakapalem junction in northwest direction which is on national highway (NH-5).
Srikakulam town is at a distance of 16km from the plant site. There is only one village
within one km distance i.e. Beripeta (Kesavadasupuram) which is at a distance of
0.8km from plant site in northwest direction. The plant site is located very adjacent to
a hill located in east direction.
The impact area is a part of the Eastern Ghat Ecosystem. There are a number of
streams which cuts across the area and joins the sea. Physiographic ally the area is
divided into the following units.


Minior ranges



Hill slopes



The plains

Geological Data
The area forms a part of the Eastern Ghats tectonic system. Though the principal
rock type in the area belong to the Khondalites group, the minor occurrence of
Charnockites and Quartzites can not be ruled out.
The prominent geological formations in the area belong to Archean and Quaternary
periods.

The

Achaean

system

includes

mainly

Khondalities,

Leptynites,

Charnockites, Granites, Pegmatites and quartz veins. Quaternary system includes
latrines and surgical deposits.
About 85 percent of the area is occupied by Khondalite suite of rocks, 10 percent of
the area by Leptynites and 5 percent by Charnockite rocks.
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Khondalite Suite of Rocks
The hill ranges around the site and the site itself consist of this type of rocks. They
are highly metamorphosed sediments.

They are composed of quartz, feldspar,

garnet and sillimanite with or without biotite in varying proportions. The rock color
varies from brown to dark-brown with an increase of garnet and magnetite contents.
Some rocks are brownish white in color with higher amounts of quartz and feldspar.
The rocks are hard when fresh and friable when weathered. The biotitic bearing rock
is reddish brown, fine grained, hard and compact.
Leptynite Rocks
The rocks are cream and pink colored; medium grained and shows both gneissic
and granulitic structures. While quartz, potash plagioclause feldspars and garnets
are the essentials in these rocks, magnetite, zircon and magnesite are the
accessories.
Charnockite Rocks
Charnockite rocks are massive hard, compact, dark colored with greasy luster, fined
to medium grained and granolithic in texture. They occur as alternate layers in the
khondalite suite of rocks.

The important exposures of charnockite rocks

in the

impact area have been developed in to major quarries for the civil constructions.
Tertiary/Upper gondwanas: The Gondwana formations occur in a small area in the
southern part of the study area. Sand stones inter bedded with clays probably
equivalents of either Rajahmundrites or the Tirupathites. They from moderately
buries pediplain deposits comprising of sandstones and clays. The sandstones are
medium to coarse grained, massive, hard and reported to be fossiliferous.
Alluvium: Alluvium represents recent deposit and mainly comprising of sands, silts
and gravels found in the northern part of the study area.
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The Geological Section is as follows



System
Quaternary

Age
Recent



Archaen

Sub – Recent
Pre – Cambrian

Statigraphic Units
Surficial deposits
(Piedmont fans, Colluvium,
Red sediments, Alluvium
And coastal sediments)
Laterite/Laterite gravel
Quartz veins,
Pegmatites,
Granites
Charnockite rocks,
Leptynites
Khondalite suite of rocks

Top Soil Cover
Soils
Soil may be defined as a thin layer of earth’s crust that serves as a natural medium
for the growth of plants. It is the unconsolidated mineral matter that has been
subjected to and influenced by genetic and environmental factors such as parent
materials, climate, organisms and physico-chemical action of wind, water and
sunlight, all acting over a period of time. Soil differs from the parent materials in the
morphological, physical, chemical and biological properties. Also soil differs among
themselves in some or all the genetic or environmental factors, therefore, some soils
are yellow, some are back, some are coarse textured. They serve as a reservoir of
nutrients for plants and crop and also provide mechanical anchorage and favorable
tilt.

Soil is the thin layer of earth’s crust, which serves as a natural medium for the growth
of plants. It is the unconsolidated mineral matter that has been subjected to and
influenced by genetic and environmental factors, such as parent materials, climate,
organism and physio-chemical action of wind water sunlight, all acting over a period
time.
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The soil characteristics include both physical and chemical parameters. Extensive
soil survey was carried out by to assess the soil characteristics of the study area.
Representative soil sampling was done at several important locations and these
locations. Analytical data of soil samples is presented enclosed . A brief description
of important physical properties of soil is given below.
Bulk Density
It is defined as the mass of unit volume of dry soil. From the results obtained bulk
density of sandy loam varies between 1.23 to 1.81 g/cc, average being 1.47. In the
case of loam soils the bulk density varies between 1.13 to 1.66 g/cc similarly clayey
loam being 1.47 g/cc. It is heavier and denser in comparison to other soils.

Porosity:
The pore-space of the soil is the portion occupies air and water. The analysis reveals
that for sandy loam the porosity values are 25 to 41 percent. Similarly loam soils
porosity varies from 41 to 44 percent has higher space in comparison to other soils.

Water Holding Capacity (WHC):
WHC is the amount of water retained by the soil under identical conditions of
drainage. Water holding capacity of clayey loam is found to be 34 percent, for loam
soil it is around 25 to 34 percent and for sandy loam it varies 21 to 27 percent.

From the above results, it is clear that clayey loam has lowest bulk density, highest
porosity and maximum water holding capacity. On the other hand sandy loam has the
highest bulk density and porosity and minimum holding capacity. These soils are
suitable for cultivation of paddy and all dry crops under rain fed conditions. Coastal
soils may suffer from soil salinity.
The principal soil types observed in the site and impact area are the following:
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Red Soils
Red soils are more friable and light permeable to be well drained have a low water
retentively, negligible salt content, a low
concretions and carbonates.

base status and are free from lime

Red soils are deficient in nitrogen and organic matter,

but have sufficient potash and lime. The content of available phosphate is generally
low and sufficient.
The depth of the soil varies from a few centimeters to a few meters. Being friable
well drained and easily manageable they are capable of withstanding heavy moisture
saturation without being detrimental to crop growth.
Texturally, red soils comprise coarse sandy loams, medium fine sandy loams, fine
sandy loams and loams. The deep ed soils exhibit a sandy texture at the surface
with a loamy composition at the deeper layers.

Laterite and Laterite Wash
Laterite forms more easily from garnet-sillimanite gneisses than from the other rocks,
since the former is more susceptible to weathering and alteration. Laterite is found
as think capping over the garnet-sillimanite-gneiss, the thickness varying from a
fraction of a metre to 3 metre. Laterite is seen at a few places along the foothills of
the area towards the western boundary of the plant.

Boreholes taken in the site are indicated in the following soil profile which is
representative in general of the site conditions.
Reddish Sandy Clay with Pebbles
Reddish Sandy Clay
Weathered Zone ( lime concretion )
Soft Disintegrated Rock
Hardrock

0-1.0 mts
1-2.0 mts
2-4.0 mts
4.0 to 8.0 mts.
. 8.00 Mts.

Penetration test has indicated n value of 61 in the topsoil and n value of 86 in the
top disintegrated rock. The water table is generally located around 6 mts.
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General range of pH all over the basin varies between 7.2 and 7.6. No abnormal
variation is observed.
The coastal sands occur in the coastal belt. Alluvial soils in the area are formed by
the annual deposition of silts brought down by the stream.
Table – III.5 Soil Analysis Data
S.

Bulk

Porosit

Location

Colour

Texture

1

Industry site

Reddish

Sandy

1.46

25

24

2

Lolugu

brown

loam

1.30

35

21

3

Chilakapalem

Brownish

Sandy

1.54

39

22

4

Etcherla

Brownish

loam

1.81

28

24

5

Allinagaram

Brownish

Sandy

1.47

45

34

6

Bodumuru

Reddish

loam

1.66

44

25

7

Arinama Akkivalasa

brown

Sandy

1.28

41

8

Bhagavandaspeta

Reddish

loam

1.35

34

27

9

Kesavadaspuram

brown

Clayey

1.13

41

34

No.

density y

WHC

BIOLOGICAL ENVIRONMENT
The term biological environment includes all the living forms (both plants and
animals) in the study area. If an area is polluted, there may be direct and indirect
impact on the biological species in the form of visible damage or diseases, changes
in vitality, growth, reproduction, yield capacity and in the long term, the change in
occurrence/prevalence and in the ultimate extinction of certain sensitive species. The
impact zone is predominantly rural area and there are forest areas in all the zones of
the impact area. A detailed survey of the study area is conducted to determine the
ecologically sensitive plants, trees and fauna.
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Natural Flora
The forests in the district exhibit a variety of local charges in quality, composition and
density. The forests are of varying types greatly differing in nature, intermixed, and
interrupted by superior or inferior types. These show, much diversity in representation
and combination of the main species. The forests can be broadly classified as
follows.
1. The South Indian Moist deciduous which includes mixed forests, sal forests and
hilly Savannahs.
2. The South India dry ever-green miscellaneous forests.
The period of monsoon is very short lived in this area, which has a significant bearing
apart from other biotic pressures, on the floristic composition of the forests. Most of
the trees are practically deciduous for considerable periods in the dry seasons. The
shedding of leaves starts around January and the trees remains leafless till June.
The climate of the study area is suitable for moderate natural vegetation cover. The
trees have short boles and low branching crowns. Their usual height is upto 8
meters. There is usually a mixture of relatively few species. There is an ill defined
second story of smaller trees and large crowned shrubs. The vegetation is mostly
spiny and often with xerophytic character, extending down to low shrub growth. There
is usually a thin grass growth which may appear during the short rainy season, but
more or less the soil is bare and devoid of any grass growth.
The plants cultivated in the impact zone are for fruits, ornamental, medicinal and for
other economic benefits. Many such trees are around the agricultural fields, orchards,
on the road sides, community places and even backyards of houses.
The following are the common species located in urban and biotically disturbed
lands.
Road side:
Casurina equisetifolia
Azadirachla indica
Parthenium histirophorus

47

Cassia tora
Cassia occidentialis
Xanthium Strumarinum
Tephrosea purpurea
Sida acuta
Waste lands
Acacia arabica
Calotropis gigantean
Borassus flabellifer
Zyziphus jujba
Epiphytes
Cuscuta reflexa
Loranthes sp.
Hedges
Clerodendron visconsum
Lowsonia alba
Euphorbia nenifolia
Grasses
Eragrostis tenella
Cynodon dactylon
Dicanthium annulatum
There is no forest area or national park within 7-km radius.
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Table III.6

Flora in cuprals are

Technical Name

Local/English Name

Argemone mexicana

Brahmadandi

Ailanthes excelsa

Peddamanu

Aloe barbedens

Chinnakantabanda

Allamanda sp

Alamanda theega

Alysicarpus monifer

-

Albizzia amara

Niduramanu

Albizzia lebbak

Dirasana

Acacia sundra

Sundra

Acacia nilotica

Acacia

Acacia leucophloe

Tellatumma

Arbus precatorius

Gurivinda

Acacia arbica

Nalla tumma

Achyranthes aspera

Uttareni

Azadirachta indica

Vepa

Bauhinia recemosa

Kanchanam

Borassus flabellifera

Tadi

Bauhinia vanilla

-

Bombax malabaricum

Buruga

Bridelia retusa

-

Calotropis gigantia

Jilledu

Croton bomplandinum

Kukkamirapa

Cassia occidentale

-
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Eclipta alba

Gunthagalijeru

Eucalyptus sp

Neelagiri

Ficus benghalensis

Ravichettu

Flacourtia cataphracta

-

Gardenia turgida

-

Grewia ilicifolia

-

Ipomea palmate

-

Ipomea companulata

Blue bell theega

Ipomea biloba

-

Leucena leucophila

Sabubal

Leucas aspera

Leucas

Limonia acidissima

-

Lantana camera

Akshintalu

Mangifera indica

Mamidi

Melia azadirachta

Pitchi vepa

Mymusops hexandra

Pogada

Mimosa pudica

Attapatti

Morinda tinctoria

-

Nyctanthes arboristris

Kagithapupulu

Ocimum americanum

Pithitulasi

Oxalis corniculata

Pulichinta

Pongamia pinnata

Ganuga

Parthenium hysterophorrus

Congress grass

Polyalthia longifolia

Ashokamu
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Pithocolobium dulce

Simachinta

Phoenix humilis

Eetha

Physalis minima

-

Phyllanthes emblica

Chinna Usiri

Phyllanthes nerurii

Nela Usiri

Sida acuta

-

Tamarindus indica

Chinta chettu

Tephrosia purpurea

Vempali

Abelmoschus esculentus

Benda

Acalypha indica

Acalypha

Brassica nigra

Ava mokka

Cleome gynandra

-

Natural Fauna
Human habitation and the indiscrimate destruction of forests resulted in the
disappearance of the many species. Among the carnivore the tiger is almost extinct,
but leopard, hyena and wold are occasionally seen in the forests. The jackal fox, wild
cats and dogs are other carnivorous animals found in the district. The herbivorous
class is represented by the samber and spotted deer or chital, while wild goat, bears
and wild bears are the other common once. The black buck, the blue bull and the
bison are conspicuously absent in these parts. Among the birds, the peafowl,
peacock, jungle fowl, pigeon, parrot, myna partidges, ghoose, doves etc., are
common.
There is no bird or sanctuary in the study zone. There is large variety of winged
population (aves). Flora found in this region are as follows:
AVES:
ARDEIDAE:
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Ardea cinerea rectirostris
A. alba modesta
Egretta intermedea intermedea
PSITTACIDA:
Psittacula krameri manillensis
Clamator coromandus
Eudynamys scolopacea
CORAIDAE:
Coracias benghalensis indica
UPUPIDAE:
Upupa epops ceylonensis
PICIDAE:
Dinopium benghalence puncticolle
STURNIDAE:
Sturnus pagodarum
Acidotheres tristis tristis
CORVIDAE:
Corvus splendens splendens
Corvus macrorhynchos culminates
PIOEIDAE:
Passer domesticus
Ploces philippinus philippinus
INSECTS
Phylum : Artropoda
Class : Insecta
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Headhouse
Culex
House fly
Honeybee
Laccifer lacca (Lac insect)
Blaatte orienalis (Cockraoches)
Subphylum : Onychophora
Peripetus
Subphylum: Chelicerata
Aranea (Spider)
Palamnaeus (Scorpion)
Spirostreptus
REPTILES:
Fam : Ophidae
Naza naza
Bangaras coeralus
Bangaras fasciatus
Natrix piscaotus
MAMMALS:
Fam : Muridae
Ratus ratus
Ord: Chiroptera
Pteropus sp.
Fam: Felidae
Felis chaus
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LAND ENVIRONMENT
Land and soil constitute the basic components of the physical environment. The
location of an industrial complex may cause changes in land, land use, soil and
denudational processes in different intensities depending on the distance involved
between the industry and the area. Land and soil may get intensely altered within the
vicinity of 5km radius and to a lesser extent upto 10km radial distance.
Land Utilization
Land use patterns can be prepared on the basis of revenue records though it is not
an exact indicator of the actual use of the land at a given time. The impact zone has
a large area in urban locality, where land is essentially used for non agricultural
purposes, hence the land are of the rural area is considered. Land use is presented
under the heads of area under forest cover, unirrigated land, area under cultivation
and cultivable waste land enclosed .
Table – III.7 Land Utilization Pattern
Category

Area in Hectares

Forests

212

Culturable Waste Land

1188.83

Irrigated Land

5425.27

Unirrigated Land

11836.68

Area not available for cultivation

4803.84

It may be observed that a majority of the study area is cultivated land, and a majority
of that is non irrigated. Forests are observed in the in study area falling under Laveru
Mandal.
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Cropping Pattern
The cropping pattern in this area reflects the poor arability of the lands, and the major
crops in this area is Sajja, and Ragi (millets) which is cultivated in more than 47% of
the cultivated land. The other major crops are Paddy. Sesame and horsegram.
Land Use / Land Cover

The most significant elements in this regard are the three attributes:


Land use patterns



Erosion



Natural hazards

The land use categorization is the prevailing activity taking place in an essentially
uniform demographic area. The same category of lands may have different attributes
of concern to environmentalists as topography, soil types, slope, and other important
factors.
The revenue records generally give the particulars of a piece of land and its
purported use rather than its actual use as on date.
In respect of Environmental studies, land uses are grouped together into more
general categories, which bear a certain distinct relationship to generation of
pollutants.
The land use patterns in the impact area are based on revenue records is
considered.
The land use pattern as per the 9 fold classification and keeping in view the
classification presented above given by the Department of Space has been
computed for the various zones listed of the impact area. The total land use category
wise has not recorded much change during the last decade except there is a major
positive shift in the plantation areas.
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The wastelands available in the impact zone have been identified from the remote
sensing studies as well as collected through the secondary source – project data
implemented by Department of Space and National Wasteland Development Board.
The various categories of wasteland identified in the impact zone are as follows:


Gullied and /or ravenous land



Upland with or without scrub



Under utilized / degraded notified forest land



Degraded land under plantation crops



Barren rock / stony waste / sheet rock area



Steep sloping area

WATER ENVIRONMENT
The potential for exploitation of ground resources increases as development of new
projects increases in industrial and agricultural areas. With the increasing
industrialization and urbanization the possibilities of contamination of surface water
and ground water sources are rapidly increasing. The water resources in the area
broadly fall into following categories:
1.

Surface Water resources; Streams and ponds etc.

2.

Ground Water resources; accumulation in deeper strata of ground.

The source of recharge for both the resources is atmospheric precipitation in the from
of rainfall. Rainfall data of the study area is presented.
Surface Water Resources
There is no major surface water source in the study area. Narayanasagaram
reservoir which lies in SW direction at a distance of about 2 km from the plant site.
Another important fresh water source is the Peddagadda river flowing nearly 4.5 km
beyond plant site. The minimum distance to Bay of Bengal is about 18 km in South
direction.
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Quality of Surface Water
In order to have an idea of quality of water flowing in the region, representative water
samples were collected and analysed according to the drinking water standards; IS:
10500-1991. The representative water sampling locations are shown enclosed and
analysis results are presented enclosed. The analysis results show that all the
parameters are within the limits prescribed for drinking purposes.
The surface water sources at Narayanasagaram, Pedda Cheruvu, Budumuru gedda
have been analysied for their quality. Budumuru gedda has recorded a TDS value of
570 g / ltr. Which may be due to local conditions.
Ground Water Resources
Ground water is the accumulation of water below the ground surface, caused by
rainfall and it’s subsequent percolation through pores and crevices. Percolated water
accumulates till it reaches an impervious strata consisting of confined clay or
confined rocks. Hand pumps and a large number of small diameter open wells in the
villages take care of water requirement of the villagers in the study area for the
domestic and to some extent for agricultural purposes. Water levels in the study area
was observed to lie between 5-6 m below the local ground level and the water
quantity in these wells was found to be sufficient to meet the entire domestic needs.

Quality of Ground Water
The quality of ground water occurring in the geological formations in the study area is
generally good in most of the areas. The representative samples are collected from
various dug wells and bore wells in the study area. The analytical results of water
samples drawn from various locations in the study area are presented. The map
showing the locations of sample collection is also presented. It may be observed that
the total dissolved solids are exceeding the prescribed limits in some places Lolugu,
Allinagaram, Arinama Akkivalasa, Chilakapalem, and Kesavadaspuram. It is found
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that the total hardness, chlorides and sulphates are within the prescribed limits in all
the samples except in Lolugu water sample. The ranges of the analysed parameters
are presented enclosed.
Table –III.8 ANALYSIS OF SURFACE & GROUND WATER IN THE IMPACT AREA
Location

pH

Units

P-

Total

Total

Ca

Mg

Cl-

F-

SO4

alkalin

alkalin

Hardness

ity
As

ity
As

NO3

Na

TDS

As Caco3

As

As

mg/1

mg/1

mg/1 mg/1 mg/1 mg/1

Industry Site

Caco3
7.2 -

Caco3
288

160

Caco3
58

Caco3
102

62

0.9

17

29

135

410

Lolugu
Agraharam
Allinagaram
Budumuru
Arinama

7.0
6.6
6.5
7.5
7.7

-

608
376
356
250
280

560
670
470
410
510

190
370
310
72
280

370
300
160
56
230

338
249
231
269
195

0.7
0.5
0.5
0.62
0.7

83
75
77
38
33

270
340
235
34
165

404
213
236
170
108

2145
1755
1495
1075
1110

Akkivalasa
Kesavadasu
Puram

7.5 -

210

150

60

90

25

0.5

10

20

55

380

480

450

180

270

204

0.6

75

109

230

1595

130

100

40

60

22

0.4

7

15

38

392

130

80

40

40

18

0.5

5

13

45

210

230

180

70

110

27

0.5

14

13

51

570

Etcherla
6.7 Chilaka
palem
SURFACE WATERS
Narayana
8.3 10
Sagaram
Pedda
8.2 Cheruvu
Budumuru
8.2 gedda

Ambient Air Quality
Air pollution means the presence in the outdoor atmosphere of one or more
contaminants or combinations thereof in such quantities and of such duration as are
or may tend to be injurious to human, plant or animal life or property. Air pollutants
include smoke, vapors, soot, fumes, gases, mist, odors, particulate matter,
radioactive material or noxious chemicals. With upcoming industrial activity a range
of different pollutants are released into the atmosphere that are dispersed and have a
significant impact on neighborhood air environment. Thus collection of base line data
of air environment occupies a predominant role in the impact assessment statement.
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The ambient air quality status across the study zone forms basis for prediction of the
impacts due to the proposed expansion of M/s. Nagarjuna Agrichem Limited.

The data required to assess air quality impacts in and around neighborhood is
achieved by designing such a network, which encompasses micro meteorological
conditions,

quantity

and

quality

of

emissions,

locations,

duration,

resources/monitoring technology and operational criteria. The optimal scheme for air
quality monitoring design has considered all the above factors.
Scope of Field Study
The scope of baseline status of the ambient air quality is assessed through a welldesigned ambient air quality stations network. An intensive ambient air quality
monitoring of the study area consisting of 10km. radius with the proposed industry
site as the center point was carried out. The ambient air quality was monitored at 10
locations spread over the impact area. The locations of ambient air quality monitoring
stations is indicated. At each sampling station monitoring was carried out for 24 hours
in a day for 2 days a week, and for three months. The major air pollutants monitored
on 24 hourly basis are suspended particulate matter, Sulfur dioxide and Oxides of
Nitrogen. Sampling and analysis of the above variables is according to the guidelines
of Central Pollution Control Board.

Description of Sampling Locations
The location of ambient air quality stations is contingent on the meteorological status
of the area. Hence the micro meteorological data was collected before initiating the
ambient air quality monitoring. The ambient air quality locations and their distances
and directions from the plant site is indicated in the chart enclosed.
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Ambient Air Quality Status
The existing baseline levels with respect to Suspended Particulate Matter, Sulphur
dioxide and oxides of nitrogen are expressed in terms of various parameters and is
presented enclosed and the concentrations of these pollutants at various stations
are shown enclosed. The parameters monitored at the industry site and the impact
area show the following variations and is attributed to unproved activity in those
areas.
Table- III.9
No
1

IMPACT AREA – 2005-2006 STUDY
Location

RSPM

SPM

SO2

NOX

28-32

65-92

9.1-9.8

19.8-22.5

2

Near Administration
Building
Kesavadas Puram

33-49

123-168

7.2-7.9

19.2-20.5

3
4
5
6
7
8

Chilakapalem
Arinama Akkivalasa
Allinagaram
Etcherla
Agraharam
Lolugu

26-36
49-50
40-68
22-87
42-46
44-47

95-103
96-128
98-138
97-127
100-127
112-132

6.5-6.7
9.2-11.8
1.2-8.5
8.1-9.2
7.5-7.8
6.2-7.4

18.8-19.2
24.9-28.9
23.7-26.4
18.5-20.4
16.8-18.2
18.5-17.7

9

Reddypeta

49-59

207-189

7.5-8.9

20.8-22.7

10

Budumuru

33-38

157-163

6.2-7.2

18.7-19.7

Noise Environment
Noise is an unwanted sound without musical quality. Artificial noise and its impact on
environment, grown space with advancing human civilization, noise pollution is
equally hazardous to environment as air, water and other forms of pollution. Various
noise measurement units have been introduced to describe, in a single number, the
response of an average human to a complex sound made up of various frequencies
at different loudness levels. The most common scale is, weighted decibel dB(A),
measured as the relative intensity levels of one sound with respect to another sound
(reference sound).
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The impact of noise depends on its characteristics (instantaneous, intermittent or
continuous in nature), time of day (day or night) and location of noise source. The
environmental impact of noise can have several effects varying from noise induced
hearing loss to annoying depending on noise levels.

The assessment of noise

pollution on neighborhood environment due to the proposed expansion was carried
out keeping in view, all the considerations mentioned above. The existing noise
levels within plant site are presented enclosed.

Table- III.10 Noise levels

No

Location

Sound level dB(A)
Min

Max

1
2

Etcherla
Chilakapalem

55.3
48.4

61.1
54.7

3

Lolugu

54.9

57.6

4
5

Bagavandaspeta
Allinagaram

46.7
48.9

52.3
54.4

6
7

Arinama akkivalasa
Budumuru

53.7
48.6

59.2
53.8

8

Beripeta

46.3

51.6

9
10

Bundikanchan
Murapaka

49.5
46.8

56.4
49.7

11

Kottapalli

52.2

58.6

12
13
14

Chilakapalem Jn
Ranasthalam Jn
Pydibhimavaram

62.4
64.7
57.8

73.6
71.4
68.2

15

Subhadrapuram Jn

61.8

7.9

16

Coastha Jn

63.5

69.1

The noise levels in the impact area has obtained in the recent survey are compared
with the results of the earlier survey six years ago.
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SOCIO ECONOMIC ENVIRONMENT
Industrial development reflects in social development, i.e., growth in infrastructural
facilities, growth in employment rates, increased demands for housing, and other
amenities etc., which will have a bearing on the socio status. The study zone is
essentially a rural area. The study zone is divided into 3 zones to identify the existing
socio economic status. The core zone falling within km radius from the project site
has a residential village at a distance of 0.8 km from the industry boundary.
Socio-economic survey is conducted to ascertain the existing socio-economic status
to compare the same with the developments due to the proposed expansion of M/s.
Nagarjuna Agrichem Limited.

Baseline data of demographic characteristics-

occupational status, literacy, health status and the access to infrastructure facilities
for social development in the project area has been studied from the primary data
collected by the field teams of CSSD and the secondary data collected from various
public and private agencies.
Demographic characteristics of the study area falling within 10 km radius of the
project site have been complied to assess the preproject socio economic status.
Secondary data has been collected from various government agencies i.e., chief
planning officer, Srikakulam district and other government departments of forestry,
irrigation etc., and Mandal development offices of the relevant government
departments.
Demography
The study area falls under the following mandals of Srikakulam district; Etchrla,
Lacveru, Ponduru. Study area comprises of 62 revenue villages and 73 hamlets.
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Population Distribution
The population distribution of the study area is presented enclosed. The study area is
completely rural in nature and Srikakulam the district headquarters is about 16 km
away from the industry site.

Srikakulam district despite being known as very

backward in terms of development has the highest density of population in the state
of Andhra Pradesh. The population density of the study area is 420.91 in consensus
with the high population density of the state. The total population of the area is
145516 consisting of 74489 males and 71027 females.
The population below six years old are 12049 males and 12178 females which is
18.31% of the study area population.

The population of the scheduled castes is 8387 males and 7913 females, while the
scheduled tribe population is 204 males and 204 females, which is 11.2 and 0.26% of
the total population respectively.

Table – III.11 Population Distribution – Impact Area Zones (Km)
Item

0-2.5

2.5-5

5-10

Total

Males

4790

9248

60450

74489

Females

4662

9051

57312

71027

Males

982

1714

10556

13252

Females

957

1721

10710

13388

Males

661

1065

6660

8386

Females

662

1087

6163

7912

Males

26

8

170

204

Females

17

8

147

172

Total Population

Population < 6years

Schedule Casts

Schedule Tribes
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Literacy
Census operations consider a literate as a person who is above six years old and
who can write and read as per the census.
Table- III.12 Literacy in the various zones of Impact Area (Km)
Item

0-2.5

2.5-5

5-10

Total

Males

1384

2982

22439

26804

Females

563

1358

11486

22971

Total Population

The percentage of literacy level in the study area among males is 43.77 and 19.93
among females. It may be observed that the literacy level among females is very less
while compared to the male literacy reflecting on the backward nature of the study
area.
Employment/Occupation
Work

is

defined

as

participation

in

any

economically

productive

activity

Physical/mental. The work force is classified into three categories: a) main workers,
b) marginal workers and c) non workers. Main workers are those who work for a
substantial part of the year for a living such as salaried employees, agricultural labor
etc., Marginal workers are those who worked the previous year but has not worked
for a substantial part of this year. Non-workers constitute students, house wives,
dependents, pensioners etc. The population distribution for employment is present.
Table - III.13 Employment in the various zones in the impact area
Item
Total Workers
Males
Females
Marginal Workers
Males
Females
Non Workers
Males
Females

0-2.5

2.5-5

5-10

Total

2807
1329

5489
3122

33393
20997

41689
25448

26
886

93
1078

1155
6817

1274
8781

1956
2308

3666
4851

25901
29496

31523
36655

It may be observed that the non workers are slightly more than the main workers
while main workers consist 46.23% of the population the non workers consist of
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46.85% of the total population. The marginal workers forma bout 6.92% of the total
population. The male female difference is also significant in all the regions and in all
the categories. There are few females among the main workers where as there are
more non workers and marginal workers among females.

The main workers are further classified into; Total cultivators: those who engage a
single worker or his family member to cultivate land for payment in money, kind or
share; Agricultural labor: those who work in other’s lands for wages; Livestock,
forestry, fishing and allied activities; Workers involved in mining and quarrying;
Workers involved in manufacturing and processing industries in the house hold
industries; non house hold industries; construction workers; workers in trade and
commerce; workers involved in transport, storage and communication; and other
services; government employees, teachers, priests, artists etc. The main workers
distribution among the study area population is presented.

It may be observed that over 66.13% of the study area population is involved in
cultivation or agriculture labor, followed by other services to the tune of 3.16%. It may
also be observed that the people involved in household industry is significantly more
reflecting on the house hold industry in the rural area. Significant differences are
observed among the male and female workers, Female workers are found to be more
in agricultural activity largely due to more percentage of females being agricultural
labor.
Table - III.14 Main Workers in the various zones of Impact Area (Km)
Item

0-2.5

2.5-5

5-10

Total

Total Main Workers

4271

8618

54281

69170

Cultivators

1767

3952

22300

28022

Agriculture Labor

1444

3952

20177

29748

146

660

932

21

591

657

Livestock, Forestry, Fishing and 126
altied activities
Mining & Quarrying

36

65

Manufacturing & Processing in 506

309

3237

3810

house hold industry
In other than house hold industry

9

107

678

875

Construction

18

19

445

482

Tradeand Commerce

201

422

1934

2558

40

561

657

469

3896

4613

Transport,

Storage

& 49

Communication
Other services

236

Living standards and infrastructure
Sustainable development of any area is dependent not only the population but also
on the availability of infrastructure which leads to better living standards.

The

infrastructure facilities are essential in providing education, awareness, health,
communication, potable water, transport etc. The standards of living is the sum of
the availability of the infrastructure to the subject community, wide variations in terms
of income, economic conditions and patterns of spending.
Srikakulam district is known to be economically backward and the infrastructure
facilities of the district are considered to be less developed.

The infrastructure

facilities available in the impact zone are reflect the rural nature of the entire study
area. The urban area is 16 km away from the industry site. The infrastructure
facilities available in the study area are presented enclosed.
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Table – III.15 Infrastructural Facilities in the Impact Area

Infrastructure Facility

Total
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Educational Facilities
Primary Schools

103

Middle Schools

16

High Schools

7

Audit Literacy Centre

76

Junior College

1

Health Facilities
Dispensary

1

Maternity home

3

Primary Health Centre

4

Primary Health Subcentre

10

Family Planning Centre

11

Child Welfare Centre

14

Health Centre

2

Others

1

Non availability of health facility

30

Drinking Water
Well

62

Tank

3

Tap

5

Hand Pump

42

Post & Telegraph
Post Office

25

Telegraph Office

6

Telephone

7

Non-availability of Facility

38

Communication
Bus station
Railway Station
Non-availability of facility

32

Approach to Village

1

Pucca Road

30

Kucha Road
Foot Path

35
68

Power Supply

18

Energised

9

Housing
Residential Houses

62

Households
30221
30616

I.
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Educational Facilities
The educational facilities available in the rural areas are meager, despite all the
villages in the study area having a primary school. There are 16 middle schools, 7
high schools and 76 adult literacy centers in the study area. However the higher
educational needs of the population is met by the urban area of Srikakulam at a
distance of 16 kms from the industry site.
II.

Health facilities
The medical and health facilities available in the impact zone are inadequate with
30 of the villages and all the hamlets in the study area having no health facilities.
The health needs of the population in this area are met by quacks and other semi
qualified persons.
A brief review of the disease profile in the impact area has been attempted from
the secondary data available with District Health Department and the data base
indicates that no abnormal trends are observed consequent to operations of the
plant. Further the reported incidence of odour has no bearing on the disease
profile.

III.

Availability of Potable Water
The entire population in this area is dependent on ground water for drinking
purposes. There are no protected water supply schemes in all the villages except
in 5 villages. Three villages in the study area is dependent on tanks, while the
remaining villages are dependent on well and hand pumps.

IV.

Transport and Communication
Transport is essentially provided by the state transport corporation (APSRTC).
Most of the study area has pucca road network in 35 villages while 18 villages
have kucha roads, the remaining villages are connected by foot paths etc.
APSRTC bus facility is available for 32 villages and there is one railway station in
the study area. However it is observed that a number of private buses are
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observed in the area connecting them to Srikakulam. Thirty villages of the study
area have no proper transport facilities.
V.

Sources of Energy and Availability
The primary source of energy in the study area is electricity, and the entire study
area has electricity for agriculture and domestic purpose. The urban areas have
LPG facility for their cooling purpose. A significant number of people in the urban
area is also dependent on Kerosene for cooking purposes, which is contingent on
the vagaries of public distribution system. A majority of the rural area is mostly
dependent on Kerosene, dried cow dung cakes, wood from road side trees for
their domestic energy needs.

VI.

Post and Telegraph facilities
There are 25 post offices in the area and 6 post & Telegraph office in the study
area. Phone facilities however are extended to some of the villages. Majority of
the villages i.e., 38 do not have any of the facilities.

VII.

Housing

Census defines the house hold as a group of persons living together and sharing
their meals from a common kitchen. The number of house holds in the impact
zone is 30616, while the number of the houses is 30221. The density of the
households is approximately five. The traditional houses made up of mud walls
and covered by dry common grass and leaves of borassus are commonly found in
the rural area, which are not considered pucca houses. The government has been
augmenting the housing standards by constructing housing colonies for various
weaker sections of the society.
Project Economy
M/s. Nagarjuna Agrichem Ltd., proposes to develop/expand the production capacity
of their pesticide manufacturing unit at Arinama Akkivalasa, in Srikakulam Dist. It will
provide additional employment to 60 people due to this expansion. It will be spending
approximately 1 crores of rupees every year on salaries providing bread and succor
to over 256 families directly. The employers will contribute to the Provident fund, ESI
and provide facilities as per the relevant labor act.
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The medical facilities are provided to the employees in the dispensary provided by
the industry and an ambulance is available with the industry to cater to the
exigencies. The proximity of Srikakulam town will provide access to the extensive
medical facilities available apart from the ESI medical facilities to the employees and
their families. An industrial canteen is established by the company.

It may be concluded that satisfactory amenities are available for the population of the
impact zone while the amenities are available either within the village or at a
minimum distance of 2 km. The area also has large tracts of waste lands which can
be utilized for industrialization.

The proposed expansion will contribute to the industrial growth of the area, which
inturn generate employment, and improve the infrastructure facilities of the area by
strengthening the same economically.

COASTAL AND OFFSHORE SITE
The Nagarjuna Agri Chem proposes to expand the project range as well as the
production capacity to 30 tpd from the present 12.8 tpd. Keeping these aspects in view
the promoters have acquired land along the Kandivalasa gedda for development of the
required infrastructure of transit storage for the treated effluents from the plant, the fresh
water storage system of adequate capacity for dilution and the discharge system in to
the sea.

SEA OUTFALL
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The proposed sea outfall has the capacity to discharge 300 KL of treated effluents from
the plant with due dilution to meet requirements for the environmental conservation.
Two sites have been considered for locating the sea outfall system. One site is at the
rivermouth at Kandivalasa Gedda and the other is at rivermouth at Pedda gedda.
The impact area of 10kms. radius essentially covering the coastal lands at the two
locations has been considered for assessment of the impacts from the discharges of the
treated effulents through the sea outfall system into the sea. The distance between the
two locations is 10kms.
As such a detailed study of the marine environment as well as the impacts on the
marine and coastal zone in respect of the sea outfall has been undertaken.

The following aspects are mentioned in brief in respect of the impact of the
pipe lines and these are discussed against the backdrop of marine and coastal
database.


the hydrodynamic environment current speeds, possibilities
currents near

of

vertical

the pipeline, waves, etc. ,



the profile of the soil and the geology of the site,



the properties of the soil; bearing capacity, possibilities of scour and,
sedimentation .



bottom topography and roughness



The morphology of the seabed with reference to -



rock outcrops



boulders



hydraulic dynamics



wrecks etc.,

Towards this end, a detailed plan of action has been drawn up and implemented as
an integral component of ElA studies which included:


primary data collection

through marine hydrographic surveys specially

conducted for the purposes , collection of secondary data in respect of fishery
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resources of the area,


Collection of secondary data on physical and chemical oceanographic setting,



Secondary data on the socioeconomic scenario of the coastal belt fishing
villages and recreational areas of interest.

In addition to the above, an attempt is made to collect information in regard to the
layout of pipe lines and their impact in respect of the sea out fall.
Marine hydrographic survey
A marine survey programme has been launched in respect of the selected site and
environs to obtain the data in respect of oceanographic conditions to evaluate the
environmental impact.
A 12.6 mt. long mechanized boat has been converted to a marine survey vessel to
undertake these studies. The vessel has been fitted with a Nitto Echo sounder, and
additional equipment and instruments for obtaining grab samples of bottom
sediments, current measurements at different depths and water samples at different
layers.
Sextants and fixed shore line marker systems along with sea f ix and station pointer
were used in f ixin g the various station locations at sea. To a certain distance of the
transit from the shore line, correlative fixes for location with shore based total
station were obtained. The data on speed (m/s) and direction of the current at four

locations have been collected in the coastal waters off Kandivalas gedda. The data
had been collected at surface (2 m below water level) and bottom (2 m above sea
bed) at the four locations at 20 min interval.
The data have been collected using two RCM - 7 current Meters (Make:
Aanderaa Instruments, Norway). The data is recorded on a Data Storage Unit
(DSU) downloaded to PC using software. After processing the raw data, time
series data on speed and direction of the current for every 20 min interval have
been obtained.
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Data on Temperature and salinity were collected at 20m and 30m water depths
using SBE25 Seacat Profiler (Make: Seabird Electronics, USA), on board the
converted vessel. In addition, salinity data collected at 9 fixed stations along with
chemical and biological characteristics.
Total Station Survey
Total station GPS was utilized to difine the transit of the pipeline and connecting
on land as well as for identification of Low Tide Line, High Tide Line in respect of
Sea Outfall facility.
MATERIALS AND METHODS
Microbiology

Both seawater and sediment samples collected aseptically from all stations were
subjected to microbial analysis for the total direct counts (AODC) and total viable
counts (TVC). All the samples were stored in icebox for further analysis. Standard
microbiological methods were followed dilution, incubating and filtration. Seawater
nutrient agar was used for TVC count.
One liter samples of water were collected in polythene cans and f i x-ed by adding two
drops of chloroform. For estimating the amount of Dissolved Oxygen, surface water
samples of 125 or 250 ml were collected in glass stopper bottles / land -fixed with

Winkler's reagents. Plankton samples were collected from one liter of surface water
was collected and 2 cc o-f lugol solution was add for quantitative analysis). 100 liters o-f
water (10 buckets) was -filtered through a plankton net. 100 ml of formaline solution was
added to the sediment. Physical parametres like air and surface water temperature,
colour and transparency, and turbidity have been determined adopting standard
procedures.
The water and plankton samples collected, were analysed in the accredited
laboratory for the various parameters, adopting the procedures mentioned there at.
The various chemical parameters that have been determined in the sea water

75

samples collected during the marine hydrographic survey at various points on the
marine transit indicated earlier in the first chapter have been made adopting the
standard procedures.
Chlorophyll
For the estimation of chlorophyll a (chl a ), one-litre water samples were filtered through
GF/C filter paper. Chlorophyll - a and Phaeophytin were extracted with 90% acetone
and concentration was estimated by using Turner Design FIuGiumeter.
Phytoplankton (density and diversity)

250 ml water samples were preserved with Lugol's Iodine buffered with formalin on
board. In the laboratory, the phytoplankton cells were identified and counted under
Olympus BH- microscope.
Zooplankton Studies
The zooplankton samples were collected as surface tows (10 minutes) using a modified
Heron-Tranter (HT) net (mouth area 0.25 nT1 mesh size 330 urn). The samples were
preserved on board in 5% formaldehyde. The zooplankton biomass was later estimated
in the laboratory by displacement volume method and by using flow meter and the
readings were converted for 100 m3. Different zooplankton taxa were sorted and
enumerated. The number was calculated for the whole samples and given for 100 mj of
water.
Macrofauna
Sediment samples for benthic study were collected with a Veen grab covering an area
of 0.04 m2.
Melofauna
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Sub- samples for melofauna were taken from the van Veen grab samples using a hand
held acrylic core tube (4 cm diameter) and preserved in 5% formalin-Rose Bengal
solution.
Socio-economics
The total number of fishery villages along the coast are 12 in number which are located
10 kms. on either side of the discharge locations.
The five villages due north of the offshore pipeline have a total population of 21,853 while
the seven southern villages have a very high density of population totally in nearly 25,800.
Fisheries is the main occupation of these villages. Most of them are involved in fishing
operations extending upto 15 fathoms and essentially using catamarans.

Recently

some of these are being fitted with outboard motors.
Another important economic activity that is recently coming up in these villages is the
eco culture for growth of shrimps. The eco culture ponds are located along the coast
line and they draw sea water for eco culture.

Bottom Communities
Sediment samples for benthic study were collected with a stainless steel
Van Veen grab covering an area of 0.024m2.
The methodology is as adopted in the university laboratories. There labs follow in
general the procedures adopted by NIO for EIA studies.
CLIMATIC AND OCEANOGRAPHIC SETTING
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With a view to have an appreciation of the marine environmental setting in which the
discharge of effluents through the sea outfall pipeline forms a part , the physical and
chemical oceanographic features of coast line are mentioned in brief. However, in
this brief over view, the observations and data collection presented is generally
restricted to the area of study.
Cyclones
cyclone prone areas as per the directives of the cyclone review committee of the
Government of India.
The location of the coastal site of sea out fall is located in the Srikakulam District
which has been categorized as cyclone prone area. However, the sites experience
heavy rains and gales in cyclonic period due to side effects of the actual crossings
of the cyclones along the coast line.
The record in the seasonal frequency of Cyclones in India indicates that severe
cyclones along the Andhra Pradesh coast line particularly along the site occur in
May and October\November.

Oceanographic setting
A number of studies have been carried out on the Bay of Bengal particularly with
regard to oceanographic setting and on the coastal waters by various departments of
Andhra University INCOR/NIO and the observations made by various investigators
which are of particular relevance to the study are mentioned in brief to provide the
background setting for the marine environment.
Oceanographic properties of the near shore waters are subjected to seasonal
variability with the reversing southwest and northeast monsoons. The seasonal
variability of the meterological and physical oceanographic parameters are briefly
discussed in the following section. In addition to this, the east coast is affected b
monsoon depressions during SW monsoon season (June-Sept) and severe tropical
cyclones during post-monsoon season i.e., October & November months. The
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frequency of the formation of cyclones is very high during the three months period,
September-November, based on 100 years data on cyclones.
Sea level atmospheric pressure
Atmospheric pressure varies between 1002 and 1014 mb with a maximum in January
and minimum during June & July months.
Sea surface temperature
Sea surface temperature varies between 240 to 310 C with a maximum in June and
minimum in January. A secondary maximum (290-300C) occurs during October.
Cloud amount
Cloud amount ranges between 2 in the month of February and 8 Octas in July.
Winds
In general, the area is affected by northeasterly winds during October-March and
Southwesterly winds during April-September. Wind speed ranges between 2 to 8 m/s
(4-16 knots) during the year. Strong winds occur during SW monsoon season (July &
August) while the winds in winter (Dec-Jan) are weak. However, during depressions
and cyclones, the wind speeds are high and exceed 15-20 m/s. The winds are highly
variable and inconsistent during the transition periods.
Waves
In general, southwesterly to southerly waves are predominant with higher wave
heights (>2 m) during SW monsoon season and north-easterly to easterly waves are
dominant during NE monsoon season with less wave heights (<1.5m) percentage of
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calm conditions is high during winter (Dec-Feb) and low during SW monsoon season
(June-Sep). Wave period generally varies between 6 and 10s during a year.
Tides
Based on January, 2001 tide data (Tide tables 2001) the tidal range, i.e. the difference
between the highest high tide level and the lowest low tide level is 1.7 m at
Visakhapatnam, which is close to the study area. Normally the tidal range does not
exceed 2m under normal conditions during the course of an year.
NIO in a recent study of Kandivalasa Gedda has reported, the following database at

the site.
Studies on up welling and sinking off the Andhra coast, concluded that upwelling
of subsurface layers of the sea occurs from March to May and that sinking of surface
layers takes place from September to November .
In the post monsoon and hot weather seasons, the current pattern indicate^ turbulence
in the surface layers as a consequence of sinking and upwelling. Greater turbulence
occurs (North Coastal Andhra) than due South (Chennai). At a level at which thermo
cline forms, currents oppose those found above and below that level .
Studies on the swell characteristics from May - September, indicated the following.
The

predominant swell height ranges from 1.4 to 1.7 m while the predominant

period is 8 seconds. From June to August the swells are steeper, compared to
those present in May and September. This variability is due to the fact that from
June to August the swells are those generated near the sea area of observations
while

the swells during early May and late September are those generated by

distant storms.
The daily record of tidal levels shows two highs and two lows. It was observed that
the low tide at the beach is about half an hour earlier than that of the harbour.
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Currents
The offshore currents are observed to be seasonal. These are mainly due to the
south-west and north-east monsoons. From February to June currents are towards
the north—east and from August to December they are towards south-west. The
current velocities range from 0.1 m/sec to 1.0 m/sec.
From various observations, it is concluded that the determining factor for the
direction of current in the vic in it y is the predominant wave direction.
Surface currents along the coast line could be summarized follows :
Month
January

Velocity (knots/hour)
0.3 to 0.7

Direction
North-East

February

0.7 to 0.5

North-East

March

0.7 to 1.7

North-East

April

0.7 to 1.5

North-East

May

0.2 to 0.4
0.5 to 0.7

East-North
North-East

June

0.2 to 0.6

North-East

July

0.2 to 0.6

East-North

August

0.2 to 0.4

South-East

September

0.2 to 0.7

Southly

October

0.5 to 1.5

South-West

November

0.5 to 1.0

South-West

December

0.5 to 1.0

South-West

Waves and their characteristics :
Deep Water Waves :
The following are the characteristics
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January – approach predominantly North-East wave height less than 6 feet The swell
shows periods of 0 to 7 seconds.
February – Wave directions are north-east to east Wave heights of around 6 feet
wave period less than 7 seconds.
March – South-West to south wave heights are les than 1.80 mts. Wave periods of
around 7 seconds.
April – wave directions south-west to south. Wave heights around 1.8 mts. Wave
periods of less than 7 seconds.

Littoral drift

During the North-East monsoon the

wind direction changes.

As it H s

weaker as well as of shorter duration, the overall resultant drift is -from South to
North.
The sedimentary material moved in the littoral zone under the influence of waves
and currents. The movement of littoral drift in the littoral zone by waves and
currents is called littoral transport. This includes movement parallel (long shore
transport) and perpendicular (on-off shore transport) to the shore.
The littoral drift at Paradip Port was studied and the littoral drift was estimated
as 1 to 1.5 m i l li o n tons. This was estimated from figures given to them for
other Ports on the East Coast of India.
There are no major rivers acting as sand source between Vi sakhapatnam and
Paradip and therefore the quantity of drift for the two ports was expected to be
similar. The CWPRs model tests used a d rift of 1.5 million tones p. a.
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The longshore drift estimated from the inshore wave statistics has given the
following results.
Northerly Drift

2.7

Million

Southerly Drift

0.2

Millio n

2.5

Million

Net Northerly Drift

Cu.M.
Cu.M.
Cu.M.

Estimates of drift are very sensitive to the wave data used and to the presence of
tidal currents, which in this case were not included, and should only be used
where no other data is available. The most reliable estimates of drift for a site
are to be obtained from site measurements of accretion in front of a littoral
barrier.
However, the theoretical studies do give an insight into the seasonal distribution of
the drift and more reliable estimates of monthly drift rates can be obtained by
factoring the figures in Appendix A by 0.6, to give an annual net drift of 1.5
m i l l i o n Cu.M. the upper l i mi t indicated by accretion at the site.
In no month is there a net drift in a southerly direction. The maximum monthly drift
occurs in July and is IB'/, of the net annual drift. 50X of the net drift occurs in the three
month period June to August. The low net drift for October and November is a result of
a relatively large southerly drift in these months, whereas the low drift for December,
January and February (less than 5% of the total) re-fleets the generally low wave activity at
this time of year.
The following are the general observations in regard to the littoral drift.
1

That the volume of sand traveling along the coast amounts to nearly a million

tons per annum for any given section.
2 That it took place very largely in shallow water with the major part of the movement
occurring in a zone 200 mts. broad.
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3 That it was the result of the primary wave action through accelerated at times by
shore currents.
4 That what had to be overcome was the northerly drift occasioned by the south
west monsoon, the affects of the north-east monsoon being of a minor order.
The strength of southerly littoral flow is less than that of the northerly flow due to the
considerably calmer wave conditions during the season.
Sea level variations
It has been recorded that abrupt change in the sea level occur beyond the wind
speed by 8 m/sec which may be due to the sudden change in the roughness of the
sea surface. A rise of 27 cm in the monthly mean sea level from the annual mean
sea level is reported. The annual variations of monthly mean pressure can produce a
sea level change of 13.7 cm between the months of January and July. Between
March and October the effect of atmospheric pressure of the sea level is only 2 cm.
Consequences of Sea Level Rise
The sea level rise is expected to increase all over the world in the coming decades and
its impacts are to be assessed. Two major direct impacts of sea level rise are the
submergence and salinity increases. The particular area under consideration has been
examined for possible sea level rise keeping in view the scenarios which have been
annunciated.
The high scenario lists the rise of sea level rise as follows.
2025AD

54.9 cms

2050AD

167.0 cms

2075AD

211.5 cms

2100AD

345.0 cms.

Keeping the high scenario in view the site selected for the shore establishment will not be
prone to major impacts.
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FISHERY RESOURCES & GROUNDS
The following secondary information culled from the technical reports from ENVIS
Center , NSDRC, Dept. of Fisheries, Govt. of Andhra Pradesh, and NIO reports have
been duly consider.
The data represents the status of attributes in respect of physical and biotech
environment at the offshore site. The marine fish landing of the district is studied. The
sharks and rays are important component of fisheries of this region. Then Clupeids and
Silver bell is constitute very important fisheries. The production of oil sardines and
Indian mackerel is less. Ribbonfish constitute very high fishery of this region is well
developed. Fisheries play an important role in the socio-economic condition of the
fishermen of this region. It has been demonstrated that pollutants and industrial
discharges can seriously affect fisheries potential. Therefore attention has to be paid for
the protection of aquatic environment against pollution.
The Fishery resources and grounds considered are with reference to shrimps as
they are more prone to environmental changes than the other fish farms. Further,
shrimp industry is a major being operated along the North Andhra Coast line.
37 species of penaeids (shrimps) have been recorded along the coast line. All these
species were observed in the catches. A number of non-penaeids were also
represented in the catches, only Metapenaeus dob son i , M. a-f-finis, M. monoceros,

M. brevicornis, Penaeus indicus, P. monodon, P. merguiensis, Parapenae— opsis
stylifera, P. hardwickii, Solenocera crassicor— nis, Nematopalaemon tenuipes,
Exhippolysmata enmiros— tris, Acetes erythraeus and A. indicusS were landed in
commercial proportions.
M. dobsoni: Although M. dobsoni was landed throughout the year the catches were
better during December-March period. During this period it formed about 50% of the
prawn catches. Poorest landings were observed in June-July period. The annual
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landings gradually increased from 3.9 t to 1,482.5 t. The CPH gradually increased from 0.2
kg to 5.3 kg.
The trawler prawn fishery is of considerable magnitude. Along the east coast only in
this region prawns form an important constituent of the trawler catches throughout the
year. The fishery is unique in having a number of species contributing to the fishery. It
is also interesting to note that Penaeus monodon, the biggest of marine prawns and
widely distributed in the Indo-Pacific, contributes to about 4.47. to the prawn fishery here.
There is a gradual shifting of fishing areas over the years. Before 1970, most of the boats
concentrated their effort within 40 m depth. In later years particularly in the recent time,
the boats started fishing the grounds far away from Bheemunipatnam due North,
extending upto coast line of Orissa and sand heads.

Generally a haul lasts for 3-4 h, though hauls o-f 2-6 h are not uncommon. Each
day, weather conditions permitting, 15-20 h are spent in trawling. Although the
trawling is for penaeid prawns, good amounts of fish are caught incidentally.
Being of low quality, most of this fish are discarded.
The catch is recorded as 'headless tiger', 'headless white', 'headless brown' and
'headless flower' it was not possible to give a species-wise break up of the catch.
However, the species composition of the different categories was found to be as
follows:


Headless tigers

Penaeusjmondon, P.semisulcatus & P.japonicu



Headless whites

P. indicus, P.merguiensi and P. penici1latus



Headless brown

Metapenaeus monoceros, M. ensis and M. affinis



Headless flower

M. brevicornis and M. dobsoni

The catch was composed of 'tigers' (194.3 t ),

'whites' (719.7 t), 'browns' (1417.5 t)

and 'flowers' (21.5 t). Fishing effort gradually increased from May till January and then
decreased till May. Similarly, prawn landings also gradually increased from May till
January and then decreased till May. However, cph has shown a slightly different

86

trend.

The cph gradually increased from May (6.31 kg) and reached a peak in

October (27.2 kg) and then declined thereafter till April (5.86 kg).
The landings gradually increase from May (1.4 t) till November (34.3 t) and then
decreased till January (14.3 t), followed by an increasing trend from January till
March. The cph of 'tigers' increased gradually from June (0.6 kg) till November (2.4
kg) and declined t ill January (0.7 kg) and increased till March (1.1 kg).

With an estimated catch of 719.7 t, 'whites' formed 30.6X of the prawn landings.
The landings exhibited peaks in August (53.6 t), October (121.6 t) and January
(154.0 t), whereas the peaks for cph were observed in June (5.3 kg), October (10.0
kg) and January (7.4 kg).
With an estimated catch of 1417.4 t, 'browns' formed 60.27. of the prawn landings.
The landings and cph for 'browns' indicated peaks in September, January and
March. Annual average cph for 'browns' was 9.9 kg.
Seasonal variations
To get a picture of seasonal variations, the data for a number o-f years has been
pooled and the averages are considered. Effort in fishing days and fishing hours
gradually increased -from May to a peak in January and then decreased.
Prawn landings increased from May, reached a peak in November and decreased
thereafter, whereas the cph gradually increased -from May, reached the peak in
September, and then decreased gradually till April. It may be stated that, in general,
the fishery was better during August-January in respect o-f both the magnitude o-f
landings and the cph. The cph of 'tigers' gradually increased from April and reached the
peak in September and then declined gradually till January. The cph for 'whites' also
more or less gradually increased -from April, reached the peak in October and declined
thereafter. The cph for 'browns' was better during August—January.
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Depth wise abundance
Depth wise analysis of the trawling effort and prawn catches shows that, though
depths between 11 m and 100 m were covered in the fishing, only the depths
between 21 m and 70 m were fished intensively, and those beyond 100 m were not
at all fished. The abundance of 'tigers' gradually increased from 11 m to 60 m and
decreased gradually beyond the depth. Similarly 'whites' were better represented in
1-40 m and thereafter decreased gradually. The abundance of 'browns' gradually
increased from 11 m till 100 m depth. It is recorded that a very good resource of
browns is available in the 71-100 m depth zone. And it can reasonably be expected
that this extends eyen beyond 100 m depth.
Abundance in different areas
During

the preceding year, the trawler

vessels

generally

fished

from

Kalingapatnam (latitude18 N, longitude 84 E) to the Sunderbans (latitude 21 N and
longitude 89 E) .
The catches of 'browns' were moderate off Kaligapatnam.

Other Resources

The sharks and rays are important component of fisheries of this region. Then Clupeids
and Silver bellis constitute very important fisheries. The production of oil sardines and
Indian mackerel is less. Ribbonfish constitute very high fishery of this region is well
developed. Fisheries play an important role in the socio-economic condition of the
fishermen of this region. It has been demonstrated that pollutants and industrial
discharges can seriously affect fisheries potential. Therefore attention has to be paid for
the protection of aquatic environment against pollution.
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PRODUCTIVITY
Surface production per unit area in the Bay of Bengal is higher than that of the
Arabian sea. The Bay of Bengal also seems to receive a high load of Nitrate
Nitrogen from the riverline system which enhances the Nitrogen concentration at the
surface resulting in a greater primary production.

Primary productivity is maximum at the surface as compared to subsurface waters.
Daily productivity values from 1.56 to 110.26 mgc at the surface and to 0.063 to
0.25 gc in the euphonic column. The productivity at the surface was maximum
relative to the subsurface layers.
Primary production during south west monsoon was also studied. The average
surface production, chlorophyll and particulate organic carbon values were 69.4 mg
C/m2/day, 0.23 mg/m3 and 472 mg/m3. Average column primary production,
chlorophyll e and particulate organic carbon values of the euphonic zone were 0.98
mg C/m2/day, 0.81 mg/m2 and 19.7 g/m2.
The integral mean concentrations of inorganic phosphate phosphorous and nitrate
nitrogen (1up at 1) from the euphonic zone were 1.21 +/- 0.85 and 2.80 +/- 2.46.
Nitrate nitrogen was below the detectable level in almost all the stations. The thickness
of the surface layer ranged from 5 to 75 m.
Surface salinity was about 18% at the river mouth. Along the coast, alternating
features of convergences and divergences have been found.
Of the coast of Srikakulam district the nutrient replenishment of phosphates and
silicates in

spring is

the result of both vertical and horizontal circulation. The

driving force is the wind associated with the southwest monsoon system.
Biological parameters
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The

Plankton samples collected from

the estuarine

region showed that the

copepods constituted about 13% of the total population and were represented by
forms like Paracalanus.

Macrosetella,

Centropagus etc. The phytoplanktonic

forms represented by filamentous algae and the dinoflangate Noctiluca constituted
about 35% of the population on an average. Fish eggs were again found to be
dominant in this region also, averaging to about 52% of the total population.
Plankton samples of the estuarine waters due south of the site were found to be
constituted mostly of phytoplanktonic forms like Coseinodiscus, Thalasio— thrix,
Chaetoceros, Biddulphia and a number of filamentous algage, which constituted
more than 80% of the population on an average. Copepods were found to be in very
small concentrations. This may be an indication of the summer bloom of the plankton,
because the samples were collected during the month of April.
The plankton samples from the marine environment at Kandivalasa estuary were
found to be dominated by fish eggs and phytoplankton, which formed about 35% and
60% of the total population respectively, on an aver- age. Copepods were -found

in very small numbers and constituted only about 57. of the population.

Phytoplankton and Zooplanktons
Plankton production off the coast was found to show a primary maximum spring and
a

secondary maximum in autumn. The primary maximum is attributed to the

upwelling of the nutrient laden deeper waters and a secondary maximum to the in-flux
of river water .
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The phytoplankton maxima off
during

coast were observed at spring and autumn blooms

the periods of February/April and October/November respectively.

Hydrographical conditions were attributed to the plankton population.

Dissolved Oxygen
The D.O. varied between 4.5 to 6.5 at K'onada. The D.O. varied between 4.5 to 5.5
between due south. Remote sensing studies including in their purview the digital
analysis specially carried out for the study has indicated that turbid plumes

do take

place and extend for considerable distances into' the sea. Most of this is washout from
the coastal area.
The data collected has indicated that the bedrock occurrence is trending near east west
and that the disposition of the bedrock in the subsurface where is construable. The
coastal aquifer because, of the geological setting is confined between the subparallel
trends of geological formations and the saline salt water nitrozen is only in those reaches
where bay configuration has existed.

STUDY OBSERVATIONS
Temperature (°C), Salinity (psu) and Density (Kg/m3) of Water
The temperature and salinity data in the study area are presented. At 20 m
depth off Kandivalasa Gedda, temperature at the surface was 25.26° C while
at bottom it was 25.41 °C which shows a mild inversion. Salinity was 27.18 psu
at surface and 27.43 psu at bottom. Density varied between 1017.39 to 1017.59
kg/m3 . At 30 m water depth, temperature varied between 25.21° C to 25.47° C in
the water column while the salinity varied from 27.25 psu to 27.61 psu. Density is
almost constant with depth . At 20m off south of Kandivalasa Gedda, temperature
was 25.70° C at surface and it was 25.75 ° C at bottom. Salinity varied between
27.13 psu to 27.49 psu from surface to bottom. Density varied between 1017.20 to
1017.52 kg/m 3in the water column. At 30m water depth surface temperature was
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26.03° C while it was 26.13° C at bottom. Salinity varied between 27.71 psu to
27.95 psu from surface to bottom. Density range was 1017.54 to 1017.80 kg/m

3

from surface to bottom. It may be inferred that the water column is well mixed in the
study area.
Speed (m/s) and Direction (degrees from North) of current
Current Direction

Accuracy

: ± 5° for speeds 5-100 cm/sec

± 7.5° for speeds 2.5 to 5 cm/sec and 100-200 cm/sec
The variation of speed and direction of the current (at 20 min interval) at
surface and bottom at the four locations are presented. South of Kandivalasa
Gedda, currents were measured and the surface current mostly varied
between 0.10 and 0.20 m/s. The direction was between 240-300 in the
beginning shifted to 30-90 °. The currents at the bottom are less than 0.20
m/sec while the direction was more or less similar to that observed at surface .
The measurements taken at 25m water depth off south of Kandivalasa Gedda
by deploying the RCM-7 current meters. Speed of current at the surface mostly
varied between 0.10 and 0.60 m/s with the direction mostly south southwest (240
°). At bottom, the current speed varied between 0.10 to 0.30 m/s and the direction
was fluctuating between 140 and 240. North and south of south of Kandivalasa
Gedda were covered during at 15m water depth. The speed of current at the
surface mostly varied between 0.10 and 0.30 m/s with the direction was mostly
northeast. At bottom, the current speed varied between 0.05 and 0.20 m/s, but
the direction was highly fluctuating between 30 and 120 °. The flow was steady
and the speed varied between 0.20 to 0.80 m/sec stronger than that observed in
the other locations. Large fluctuations are noticed in the current speed both at
surface and bottom. The current speed at bottom varied between 0.20 to 0.40
m/sec with a constant direction of about 60° both at surface and bottom .
COASTAL SEA WATER QUALITY
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Baseline data on environmental parameters are prerequisite for understanding any
developmental activity to assess the environmental quality before, during and after
such an activity In order to assess the quality of the waters, it is essential to study the
magnitude of spatial and temporal variations of these parameters in the potential
impact zone in the coastal waters of the discharge point. The concentrations of hydro
chemical characteristics in the coastal waters of the study area are discussed.
The two coastal discharge locations have been identified to establish the sea out fall
system. These are located at the river mouths of Peddagedda and Kandivalasa gedda.
The two stream courses have also been assessed for the feasibility of transportation of
treated effluents for discharging through the sea outfall system. Because of the longer
distance involved in respect of Kandivalasa gedda outfall, a transit storage is proposed
at Naruva in a 57 acre. Plot.
The two discharge sites are separated by a distance of 10kms.

There are no

hydrographic features between the two locations which would effect coastal sea state.
The data base from NIO studies have been duly considered. pH Values ranged
between 8.01 to 8.33 m the surface and bottom waters of the study area Not much
variations are noticed in pH between surface and bottom waters and these values can
be compared with that of tropical coastal waters.
The salinity in the surface waters ranged from 27.0 psu to 27.39 psu and in the bottom
waters from 27.22 psu to 28.65 psu. Not much variations of salinity in surface and
bottom waters indicate well-mixed conditions in the coastal environment of the study
area.

Dissolved Oxygen (DO) varied between 5.49 mg/l to 7.23 mg/l in the entire study
region. High concentrations of surface and bottom DO indicate well-oxygenated
conditions in these coastal waters.
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Biochemical Oxygen Demand (BOD) is an empirical biological test in which the water
conditions such as temperature, dissolved oxygen and microbial flora play a decisive
role, BOD5 values ranged between 1 60 mg/l - 3.61 mg/l in surface and bottom waters.
Marginally, higher values are noticed in the surface water of this coastal environment
showed the impact of land discharge. However these values are within the water quality
criteria and do not pose any threat to the environment under present condition.
The total suspended matter (TSM) ranged between 1 1 4 mg/l - 30.0 mg/l in surface
waters and 12.4 mg/l to 42 0 mg/l in bottom waters of the study region Normally bottom
waters (except Si surface) experience higher concentrations because of bottom
turbulence and churning of sediments.
The sechi disc depth (3DD) varied between 25 m to 8.0 m in the study region at shallow
locations because of more turbidity the SDD is less and in clear coastal waters more light
15 transmitted and hence the greater value in the SDD.
The observed concentrations of Nitrite - N (NO2 -N) in surface and bottom waters varied
between 0.98 ng/l to 7.98 ug/1, which are considered to be low. Nitrate - N (NO3 - N)
varied between 7.8 ug/l to 111 ng/l and not many-variations between surface and bottom
waters are noticed in the study area. High concentrations of nitrate were noticed in the
near shore of southern and northern transects because of local discharges. Ammonia N (NH4 - N) varied between ND - 103 ug/l in the study area with highest concentrations
noticed in near shore of southern transect ( ST & S2). In general, all the inorganic
nitrogen constituents were all well within the acceptable limits and comparable with a
clean tropical coastal environmental. Total nitrogen in this coastal environment ranged
between 136 (ug/l - 444 ug/l with highest concentration noticed in the near shore due to
the impact of local discharges containing more organic matter.
Inorganic phosphate (PO4-P) is in low levels i.e., between 1.28 ug/l - 28.2 ug/l in both
surface and bottom water while total phosphorus ranged between 21.1 -53.4 ug/l In the
entire study region.
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Silicate - Silicon (SiO4 - Si), one of the major nutrients for phytoplankton growth
ranged between 273 ug/1 - 465 ug/l in surface and bottom waters of the study area.
The average concentration of silicate is within the acceptable limits of coastal
environment.
The organic chemical constituents viz., phenols and petroleum hydrocarbons are
categorized

as

highly

persisted and

toxic;

pollutants

in

the

marine

environment. The majority of oil entering the marine environment originates from
land based sources including coastal refineries

municipal and industrial waste-

water discharges, urban run off and river flow. Phenols enter coastal waters
through decomposition of attached algae and phytoplankton and wastewater
discharges from a variety of chemical industries Thus there is an essential need to
check

these

constituents

in

the

coastal

environment

under

study.

The

concentrations of Phenols and Petroleum hydrocarbons of the study area are
shown . Petroleum hydrocarbons ranged between 2.1-3 8 ug/l anc1 phenols ranged
between 0.6-3.2 ug/l

in the entire study region. No variation is found in their

concentrations of surface and
Sediment Quality
The quality of receiving waters at the proposed discharge site is that of a typical
coastal environment. The area is well oxygenated and variation in pH and DO
clearly indicate the coastal environment is well mixed. BOD5 values are well within
the primary water quality criteria and well within the pollution indices values of 5.0
mg/l for the coastal environment.
In general, the nutrients are well within the acceptable limits and comparable with

clear tropical coastal environment. No significant variation was noticed in surface
and bottom water with respect to phosphorus, nitrogen and silicon compounds
The adverse impact on aquatic ecology of water body depends on the type and quantity
of discharges from the plant. The treated Industrial effluents should have concentrations
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below MINAS level from pollution point of view the treated effluents should be diluted
depending on the dispersion characteristics before discharging into the sea and a
periodical monitoring of the study area is recommended to find changes in the quality of
sea water and marine life.
These results are site specific and the present investigations are made only once in one
season and hence cannot represent the annual cycle in the coastal environment, which
is dynamic in nature.
Microbial Counts
Variations observed in total direct counts and total viable counts from waters and
sediments samples are presented . Observation made from the surface water showed
AODC variation from 1.6*106 to 1.8*108/ ml at the surface water and 1.2*106 to 8.1*107 /
ml at bottom water. Similarly the TVC variation was in the range of 3015 to 4150/ ml at
surface and sediment samples showed maximum and minimum value of AODC 1.0 *108
and 3.8*106/g and TVC value of 4.1*103 and 1.0*103/g respectively . The microbial
population in the study area was normal and comparable with the similar habitats on the
East Coast.
Chlorophyll a and Phytoplankton
Surface chl. a values range from 0.481 to 1.301 mg/m3 (mean 0.838 ±0226). while the
bottom values range from 0211 to 0.685 mg/nr (mean 0501 ± 0.315). The values

were higher at the surface than at bottom However the individual station did not show
any regular. The concentration of phaeopigments varied between 0.160 and 0.841
mg/m3 at the surface and 0.441 to 3.404 mg/m3 at the bottom. The values increase at
the bottom.
A total of 21 species of phytoplankton were recorded in the area. Total count was in the
range of 0.545 x 104 to 1.47 x 104/i at surface and 0 415 xlO4 to 4.86x104/l at the bottom.
The phytoplankton was dominated by diatoms The genera of Navicula, Eucampia,
Coscinodiscus and Thalassiothrix sp were most abundant among the phytoplankton.
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Among other algal forms Trichodesmium was regularly recorded. In conclusion it can be
said that the area is typical of a coastal environment with moderate phytoplankton
abundance.
Zooplankton

The zooplankton biomass and density is presented. The area showed a relatively high
zooplankton biomass and abundance. The biomass values were in the range of 1.4 and
17.5 ml. 100 ml with average values of 5.5 ml. 100 ml values were recorded closer to
the shore. The total density was in the range of 8107 and 72959 nos.100 ml Copepods
were most dominant numerically and recorded from each station. They contributed on
an average between 45 to 75% of the total density Next decapods larvae, fish eggs and
larvae, gastropod larva, fish eggs and larvae, gastropod larvae and appendicularians.
Benthos

The sediment was sandy in nature and composed of sandy-silt in the deeper waters
Organic carbon in the sediment varied from 0.0023 to .0039 mg/g. The minimum value
was recorded at station S3 located on the southern transect in 15 meter depth.
Whereas the maximum values of O.OC39 rg/'g were found on the northern transect.
The fauna was represented by 5 melofauna groups and the total population density
ranged between 132 to 674 individuals 10 cnv2(mean=271 ±19). The groups found were
nematodes harpacticoids, foraminiferous, turbellarians and polychaetes. As generally

found in the marine sandy sediments nematodes were the most abundant groups
forming about 37% of the total melofauna population. The maximum nematode density
(326 nos/10 cm2)
18.72%

of

the

was recorded in 15 meters. The foraminifera’s formed
total

melofaunal

abundance,

which

about

is approximately equal to

that of the harpacticoids however tneir occurrence was not consistent.

Turbellarians

formed about 16% of the total melofaunal composition and density values ranged
between 44 and 65 nos.10/cm2. The larval forms of the polychaetes recorded at most of
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the stations and formed about 10% of the macrofaunal composition. Their density values
ranged between 22 and 65 nos/10 cm2.
Composition and abundance of macrobenthos: In terms of macrofaunal population
density Arthropoda (mainly crustaceans) was the most abundant and constituted about
39% of the population. Annelid polychaetes were next in the order of abundance and
formed about 37% of the macrofaunal density. Mollusca (gastropods and bivalves)
constituted about 12%. Other faunal components were Protozoa (Foraminifera),
Platyhelminthes (Nemertean worms) Sipunculida and Echinodermata. They form about
12% of the macrofaunal population. The macrofaunal density varied from 248 to 3951
nos m2 (mean ± SO = 2011+1112). Similarity, the biomass (wet weight) varied from31 25
to 4969.15 mg.nV2 (mean ± SD= 801.94±1597.74). In general the abundance (density
and biomass) of macrofauna was higher on the southern transect and the maximum
values were in the i.c. meter depth zone.
The macrofaunal community were identified up to me family level and presented . A total
of 40 families belong to Mollusca (16): Annelida (14) and Arthropoda (03), Porifera (2)
and one each of Protozoa, Sipunculida, Echinodermata and Platyhelminthes and
Aschelminthes were identified.
Coastal Aquifer
Chemical setting o-f coastal aquifer is discussed considering the chloride distribution
in waters of summer and rainy seasons in different test sites of the study area. The
higher chloride concentration ( > 500 ppm) in the study area has been considered as
intrusion of saline water, into the aquifer under the proviso of prevailing site
conditions.
The ratios of chloride content in waters of summer and rainy season clearly show the
effect of solutions (leached solutions from soils and weathered rocks). More than one
iso chloride ratio line indicates higher chloride concentrations in summer whereas
less ratio line indicated higher chloride concentrations in rainy season.
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In the study area the distribution of apparent resistively at ~5, -10, -15 and -20 mts.
MSL have been determined. The apparent resistively values are increasing with
increasing depths except at few locations where the apparent resistively values are
decreasing with increasing depths which indicates the presence of fractured zone,
liniment, which is present at the northern side of the test site in which salt water is
intruded in summer season.
The minimum and maximum apparent resistively values are 13 ohm.mts. and 55
ohm.mts. respectively.
Apparent resistively values at -5, -10, -15 and -20mts. mean sea level are taken into
consideration to discuss the salt water-freshwater interface position. Area of apparent
resistively below 5.0 ohm.mts. has been considered as the zone of contamination.
As seen from studies carried out in respect of Coastal aquifer the Srikakulam District in
general and the 5 kms. Coastal stretch in particular of the sea out fall, the following are the
observation.
Specific conductance (micro mohs/cn)
In general waters of rainy season shows higher specific conductance values than
summer. In both the seasons the values are increasing towards coast and towards
south of the site.
Chlorides (ppm)
Some of the well waters in rainy season show higher concentrations of chlorides than
summer. The higher chloride values in rainy season have been observed near the
coast and at the southern side of the test site, whereas in summer higher values
have been observed at the northern side of the site.

99

The higher concentrations in waters of summer season at the northern side of the
site may be because of the liniments which are opening to sea, through which the salt
water is intruded. In rainy season the increase o-f chlorides at the southern side may
be because of the leaching solutions which causes accumulation of chlorides in well
waters.
Hardness (ppm)
In rainy season the hardness in waters is more towards south of the site. Low
hardness values are identified near the village Errayyapalem and north of the test
site and at other areas the waters hardness can be kept under higher hardness
range.

Alkalinity (ppm)
All the well waters shows higher alkalinity in summer season than rainy season.
Some well waters show more or less equal amounts of alkalinity in both the seasons.
In summer higher concentrations are present in southern side whereas lower
concentrations arc observed in northern side of the test site. In rainy season
southern side of the site shows lower values with compare to that of northern side.
The

variations of alkalinity in

summer

and rainy season may be due to

concentration of carbonates, bicarbonates and hydroxides of different minerals in
rainy waters.

Nitrogen (ppm)
A ll the well waters in rainy season shows higher concentrations of nitrates than
summer. The increasing nitrates in rainy season may be due to the concentration
of nitrates into the wells by surface wise outs from the cultivated lands.
Fluorides (ppm)
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The fluoride concentrations are more

in waters of summer than waters of rainy

season. In waters of rainy season the fluorides are more or less

absent. This

phenomena may be due to the dilution of fluorides in waters of summer season by
high groundwater recharge in rainy season.

Calcium (ppm)
Summer season records higher concentrations of calcium than waters of rainy
season. In general lower concentration of calcium in the southern side and higher
concentrations in north eastern side of the site that is towards the coast have been
observed.
The higher concentration of calcium in summer season and towards the coast may
be due to concentrations of calcium which was derived and accumulated in rainy
season from weathered rocks (khondalites) and soils.

Magnesium (ppm)
In general the waters of rainy season shows higher concentrations of magnesium
than waters of summer season. The higher amounts of magnesium in rainy season
may be due to the accumulation of magnesium derived from soils and weathered
rocks. Lower amounts have been observed at south eastern side of the site in both
the seasons.
Potassium (ppm)
In general waters in summer season show lower concentration of potassium than
waters of rainy season. The higher concentration of potassium in waters of rainy
season may be due to the accumulation of potassium from weathered minerals (Kf el
dspar) of the rocks (khondalite) by leaching action in rainy season.
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Sodium (ppm)
Waters in rainy season shows higher amounts of sodium than waters of summer. In
both the seasons higher concentrations of sodium has been observed southern
side of the test site. In summer season well waters near the nelson and coastal areas
shows lower amounts of sodium, may be due to sandy soils. In

rainy season

groundwater near the drainage shows higher amounts of sodium, which may
attributed to concentrations of sodium which is derived from weathered rocks and
soils by seepage.
In rainy season the higher concentrations in the southern side of the test site may be
due to solution capacities whereas in summer the higher concentrations in northern
side may be because of salt water intrusion through liniments which are opening to
sea. The decrease of chlorides in rainy season in the northern
attributed to groundwater

portion may be

recharge which causes movement of salt water front

towards sea. The ground water recharge as computed from the rainfall in the identified
east flowing basin is 0.8 mem. and the weighted average for the coastal area is 0.3
mem. totaling a recharge amount of 1.1 mem. for the ground water regime,

Remote sensing studies
There are a number of liniments which are following the regional strike (that is
northeast-southwest) of the various litho unites. These were studied to identify the
areas of salt water intrusion through the lineaments. The visual interpretation -of land
sat imagery of the area of investigation enabled categorisation of land cover.
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CHAPTER - IV

DETAILS OF INVESTIGATED ENVIRONMENTAL IMPACTS DUE TO PROJECT
LOCATION,
POSSIBLE
ACCIDENTS,
PROJECT
DESIGN,
PROJECT
CONSTRUCTION, REGULAR OPERATIONS, FINAL DECOMMISSIONING OR
REHABILITATION OF A COMPLETED PROJECT.


MEASURES FOR MINIMIZING AND /
IMPACTS IDENTIFIED.



IRREVERSIBLE
&
IRRETRIEVABLE
ENVIRONMENTAL COMPONENTS.



ASSESSMENT OF SIGNIFICANCE OF IMPACTS (CRITERIA
DETERMINING SIGNIFICANCE, ASSIGNING SIGNIFICANCE).



MITIGATION MEASURES

OR OFFSETTING

ADVERSE

COMMITMENTS

OF
FOR
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DETAILS OF ENVIRONMENTAL IMPACTS
Identification of Impacts is an important aspect of environmental impact assessment
for any project. Nagarjuna Agri Chem. Proposes to expand the production capacity to
30mt per day from the existing 12.5 mt per day with a marginal change in product
profile. This expansion as well as the change in product profile would definitely have
an impact on the environmental attributes of the impact area. The extent of impact
and the type of impact are being assessed in this chapter. So that the mitigation
measures and environmental conservation measures are implemented to safeguard
the environment due to the implementation of increasing production capacity.

Item of Environmental Concerns
Ecologically and / or otherwise sensitive
areas :
Coastal areas : at least ½ km. from High
Tide Line
Flood Plain of the Riverine Systems : at
least ½ km from flood plain or modified
flood plain affected by dam in the
upstream or by flood control systems.
Transport / communication system : at
least ½ km. from highway ad railway
Major settlements (3,00,000 population(
distance from settlements is difficult to
maintain because of urban sprawl. At the
time of siting of the industry if any major
settlements notified limit is within 50km.
the spatial direction of growth of the
settlement for atleast a decade must be
assessed and the industry shall be sited
at least 25 km. from the projected growth
boundary of the settlement.

Compliance
Not present within the impact area of 10
kms. radius from the plant site
In land site – not applicable
There is no river with flood plain within
500 mts. from the plant site.
The site is located more than 500 mts.
from the NH5
No major settlement is located with in the
impact area. The District head quarters is
Srikakulam and its population is less than
100000 and is beyond the impact area.
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Table - IV
IMPORTANT ENVIRONMENTAL CONCERNS AND THEIR COMPLIANCE IN
RESPECT OF PLANT SITE AT ARINAMA AKKIVALASA
Table – IV.1
THE FOLLOWING ITEMS OF ENVIRONMENTAL CONCERNS ARE CONSIDERED
FOR THEIR PRESENCE WITHIN THE IMPACT AREA OF 10KMS. RADIUS FROM
THE PLANT SITE AT ARINAMA AKKIVALASA
Compliance
Item of Environmental Concerns
Religious and Historic Places
Archaeological Monuments
Scenic Areas
Hill Resorts
Beach Resorts
Health Resorts
Coastal Areas rich in Coral, Mangroves,
Breeding Grounds of Specific species
Estuaries rich in Mangroves, Breeding
Ground of specific species
Gulf areas
Biosphere reserves
National parks and Sanctuaries
Natural Lakes, Swamps
Seismic Zones
Tribal Settlements
Areas of scientific and geological interest
Defence installations, specially those of
security importance and sensitive to
pollution
Border Areas (International)
Airports

NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
NOT PRESENT
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Table – IV.2
THE FOLLOWING STIPULATIONS HAVE BEEN EXPLICITLY FOLLOWED
Item of Environmental Concerns
NO forest land shall be converted into
non-forest activity for the sustenance of
the industry (Ref. Forest Conservation
Act 1980)
No prime agricultural land shall be
converted into industrial site
Within the acquired site the industry must
locate itself at the lowest location to
remain obscured from general sight
Land acquired shall be sufficiently large
to provide space for appropriate
treatment of waste water still left for
treatment after maximumpossible reuse
and recycle. Reclaimed (treated) waste
water shall be used to raise green belt
and to create water body for aesthetics,
recreation
and
if
possible,
for
aquaculture. The green belt shall be ½
km. wide around the battery limit of the
industry. For industry having odour
problem it shall be a kilometer wide.
The green belt between two adjoining
large scale industries shall be one
kilometer
Enough space should be provided for
storage of solid wastes so that these
could be available for possible reuse.
Layout and form of the industry that may
come up in the area must conform to the
landscape of the area without affecting
the scenic features of that place
Associated township of the industry must
be operated at a space having
physiographic barrier between the
industry and the township.
Each industry is required to maintain
three ambient air quality measuring
stations within 120 degree angle
between stations.

Compliance
Not converted. The land is in rural area.

Not converted. Waste land is utilized for
establishing the plant.
Appropriately located
100 acres of land has been taken up for
establishing the plant and the expansion
programme.
80 acres of land has been earmarked for
environmental greening programme. The
green belt of requisite width has been
provided.

There is no adjoining industry.
Adequate space has been provided
The landscaping and the layout is in
consonance with the regional landscape.
There is no township envisaged for the
project.
Ambient air quality is monitored in three
locations as per the CFO issued by the
APPCB.
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Table – IV.3
ITEMS OF ENVIRONMENTAL CONCERN IN REGARD TO OPERATIONS.
Item of Environmental Concerns
Those which can significantly alter the
landscape, land use pattern and lead to
concentration of working and service
population
Those
which
need
upstream
development activity like assured mineral
and
forest
products
supply
or
downstream
industrial
process
development.
Those involving manufacture handling
and use of hazardous materials;

Compliance
There is no possibility of alteration of
landscape or land use pattern. The
service population are from existing
human settlements.
The raw material for the plant is not from
mineral or forest products to have an
impact on upstream or downstream
development.

Hazardous wastes are being sent to the
TSDF facility at Hyderabad and would be
disposed of at the new TSDF facility in
pharmacity as and when it is operational.
Those which are sited near ecologically There are no ecologically sensitive areas
sensitive areas urban centers, hill with in the impact area.
resorts, places of scientific and religious
importance
Industrial Estates with constituent units of The plant site is not a part of the
various types which could cumulatively industrial estate to cause cumulative
cause significant environmental damage. impact.
Table – IV-4
MONITORING OF ENVIRONMENTAL PARAMETERS
Item of Environmental Concerns
Meterology and air quality
Ambient levels of pollutants such as
Sulphur Dioxide, Oxides of Nitrogen,
Carbonmonoxide, Suspended particular
matters, should be determined at the
center and at 3 other locations on a
radius of 10km with 120 degrees angle
between stations. Additional contribution
of pollutants at the locations are required
to be predicted after taking into account
the emission rates of the pollutants from
the stacks of the proposed pant, under
different
meteorological
conditions
prevailing in the area.
Hydrology and water quality
Site and its surroundings

Compliance
The ambient levels of air environment as
well as of the stacks are monitored
including the three locations in the impact
area as per the requirements of CFO
issued by the AP Pollution Control Board.

The water samples are collected at the
designated places and are monitored as
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Occupational safety and health

Details of the treatment and disposal of
effluents (liquid, air and solid) and the
methods of alternative uses.
Transportation of raw material
details of material handling

Control equipment and
proposed to be adopted.

and

measures

per the stipulations of the CFO issued by
the AP Pollution Control Board
Special care is taken to ensure that the
occupational safety and health are
maintained at the highest level in respect
of the plant operations.
The effluents from the plant are
transported to the sea outfall and
disposed of in to the sea environment as
per the guidelines.
The raw materials that are utilized which
require special storage systems is coal
which is the feed stock for boilers and
power plant is stored in the special
enclosure.
The control equipment in respect of plant
operations have been established so as
to
ensure
proper
environmental
conservation.

IMPACTS ON LAND AND BIOLOGICAL ENVIRONMENT
The following sectors of land environment are consider to assess the impact of the
plant operations in regard to land environment.


Forests



Flora and Fauna



Land Use



Landscape



Agriculture



Livestock



Solid Waste

Soil Regime

The overall impact on soil is negligible as all effluents generated from the plant will be
treated before utilizing for green belt development. The solid wastes generated i.e.,
from the incinerators, agitated thin film dryer and the effluent treatment plant here in
after will be transport to the TSDF facility in the Pharmacity at Parawada mandal of
Visakhapatnam District instead of the a secured landfill available in the plant site.
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However the impact on land use pattern is positive as the industry has developed
about 80 acres of land green belt development which will improve surrounding
ecology and aesthetic appeal of the area. Trees will absorb specific air pollutants,
reduce noise pollution, reduce soil temperature, help in holding moisture in the soil,
attract more birds and overall will help in maintain the homeostasis of the
environment.
Further land degradation of any kind in plant site is avoided as the treated effluents
are proposed to transported to the transit storage and discharged in to the sea
through the sea out fall. As such there would not be a any degrading effect on the
land with in the plant site by the treated effluents from the plant. The impacts has
assessed from the stacks have hardly any additional load on the environmental
attributes beyond 2kms. from the plant site at ground level and further even with the
surplus load from the plant emissions the ground level concentrations are much
within the stipulated values given by Central Pollution Control Board and APPCB.
There is no free flow of treated effluents from the plant on to the land at any point in
the impact area of 10kms. around the plant site as such the environmental impact on
the land does not exist and whatever the impact is felt would be in positive direction.
Forests and Biota
The forest areas that are located in the impact area are far removed from the plant
site and no treated effluents are emissions from the plant including the four mega
watt power plant has any impact on the forest areas. Keeping this aspect in view it is
also to be surmised that there would be no impact on the biota of the impact area.
Due to the non discharge of treated effluents on the land because the establishment
of the sea outfall the quality of land would definitely improve and would provide the
impetus for the growth of healthy vegetation in the plant site. There would not be any
degrading impact on the biota.
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Land use / Land cover
The proposed expansion is within the plant site of the existing plant at Arinama
Akkivalasa in aerial extent of 100 acres. The additional land that has acquired in the
Naruva village there are no operations except a transit storage of treated effluents is
established. This is an agricultural land for which conversion has been applied for
industrial usage.
This is the only land use change that is conceptalised in the entire operations for
increasing the production. The land cover and impact on the general land use in the
impact area of 10kms. around the plant site does not exist as the transportation of
treated effluents as well as hazardous wastes is through covered tankers if not an
underground pipeline laid as per the specifications. The proposed expansion is taking
place within the plant site of the existing area which has been allocated to Nagarjuna
Agrichem at Arinama Akkivalasa. The areal extent is 119 acres out of which the plant
site is 23 acres.
IMPACT ON WATER RESOURCES
To evaluate the impact on water resources the water balance for the production of
the product range has been duly taken into consideration. These are enclosed.
Table – IV.5 - ACEPHATE 3.5MTD
INPUT
S.NO Purpose
1 Process &
Washings
2 Boiler feed
3 Cooling tower
makeup
4 Softner
regeneration
Total

Proposed
(TPD/KLD)
2.1
11.9
53.1
6.6

73.7

OUTPUT
S.NO Purpose
1 Biodegradable
2 LTDS
3 HTDS
4 Softner
regeneration
8 Loss
Total

Proposed
(TPD/KLD)
2.1
23.5
2.1
6.6
39.4
73.7
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Table – IV.6 - DICHLOROVOS 2.0MTD
INPUT
S.NO Purpose
1 Process &
Washings
2 Boiler feed
3 Cooling tower
makeup
4 Softner
regeneration
Total

Proposed
(TPD/KLD)
0
1.29
0.79
0.1

2.18

OUTPUT
S.NO Purpose

Proposed
(TPD/KLD)

1 Biodegradable

0.96

2 LTDS
3 HTDS

0.27
0

4 Softner
regeneration
8 Loss
Total

0.1
0.85
2.18

Table – IV.7 - PROFENOFOS 7.0MTD
INPUT
S.NO Purpose
1 Process &
Washings
2 Boiler feed
3 Cooling tower
makeup
4 Softner
regeneration
5 From Raw
Materials &
Reaction
Total

Proposed
(TPD/KLD)
19.9
30.1
176.8
22.1

5.5
254.4

OUTPUT
S.NO Purpose

Proposed
(TPD/KLD)

1 Biodegradable

18.7

2 LTDS
3 HTDS

58.3
7.9

4 Softner
regeneration

22.1

5 By Product
6 Loss
Total

17.6
129.8
254.4
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Table – IV.8 - PROPICONAZOLE 3.0MTD
INPUT
S.NO Purpose
1 Process &
Washings
2 Boiler feed
3 Cooling tower
makeup
4 Softner
regeneration
5 From Raw
Materials &
Reaction
Total

Proposed
(TPD/KLD)
2.16
24
48
6
0.18

80.34

OUTPUT
S.NO Purpose
1 Biodegradable
2 LTDS
3 HTDS
4 Softner
regeneration
5 By Product

Proposed
(TPD/KLD)
0
25.56
0.3
6
2.04

6 Loss

46.44

Total

80.34

Table – IV.9 - TRICYCLOZOLE 2.0MTD
INPUT
S.NO Purpose

Proposed
(TPD/KLD)

OUTPUT
S.NO Purpose

1 Process &
Washings

1.66

1 Biodegradable

2 Boiler feed
3 Cooling tower
makeup

15.2
40

2 LTDS
3 HTDS

4 Softner
regeneration
5 From Raw
Materials &
Reaction
Total

5

0.68
62.54

4 Softner
regeneration
5 By Product
6 Loss
Total

Proposed
(TPD/KLD)
0
11.32
1.8
5
0.54
43.88
62.54
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Table – IV.10 ISOXABAN 1.0MTD
INPUT
S.NO Purpose

Proposed
(TPD/KLD)

OUTPUT
S.NO Purpose

Proposed
(TPD/KLD)

1 Process &
Washings

2.82

1 Biodegradable

1.24

2 Boiler feed
3 Cooling tower
makeup

2.04
5.71

2 LTDS
3 HTDS

2.98
1.95

4 Softner
regeneration

0.71

4 Softner
regeneration

0.71

5 From Raw
Materials &
Reaction

0.87

5 By Product

0.86

Total

12.15

6 Loss
Total

4.41
12.15

Table – IV.11 - MYCLOBUTANIL 1.5MTD
INPUT
S.NO Purpose
1 Process &
Washings

Proposed
(TPD/KLD)
6.4

OUTPUT
S.NO Purpose
1 Biodegradable

Proposed
(TPD/KLD)
0

2 Boiler feed
3 Cooling tower
makeup

3.05
6.75

2 LTDS
3 HTDS

4 Softner
regeneration

0.84

4 Softner
regeneration

0.84

5 By Product

5.69

5 From Raw
Materials &
Reaction
Total

17.04

6 Loss
Total

4.4
0

6.11
17.04
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Table – IV.12 - PRETILACHLOR 6.5MTD
INPUT
S.NO Purpose

Proposed
(TPD/KLD)

1 Process &
Washings

8.487

2 Boiler feed
3 Cooling tower
makeup

1.04
4.34

4 Softner
regeneration

OUTPUT
S.NO Purpose
1 Biodegradable
2 LTDS
3 HTDS

Proposed
(TPD/KLD)
3.32
0.98
8.847

4 Softner
regeneration

5 From Raw
Materials &
Reaction
Total

0

5 Loss

0.72

13.867

Total

13.867

Table – IV.13 - DAAM 0.75
INPUT
S.NO Purpose
1 Process &
Washings
2 Boiler feed
3 Cooling tower
makeup

Proposed
(TPD/KLD)
9.5
13
23.9

OUTPUT
S.NO Purpose
1 Biodegradable
2 LTDS
3 HTDS

Proposed
(TPD/KLD)
9
9.1
10.2

4 Softner
regeneration

3

4 Softner
regeneration

8 From Raw
Materials &
Reaction

0

8 Loss

18.1

49.4

Total

49.4

Total

3
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Table – IV.14 - 4H BAGE 0.5MTD
INPUT
S.NO Purpose
1 Process &
Washings

Proposed
(TPD/KLD)
4.2

OUTPUT
S.NO Purpose
1 Biodegradable

15
8.6
4.2

2 Boiler feed
3 Cooling tower
makeup

17.8
28.8

2 LTDS
3 HTDS

4 Softner
regeneration

3.75

4 Softner
regeneration

5 From Raw
Materials &
Reaction
Total

Proposed
(TPD/KLD)

3.75

0

5 Loss

23

54.55

Total

54.55

Table – IV.15 - Thifluzamid 1.0MTD
INPUT
S.NO Purpose

Proposed
(TPD/KLD)

OUTPUT
S.NO Purpose

1 Process &
Washings

13.9

1 Biodegradable

2 Boiler feed
3 Cooling tower
makeup

21.8
48.6

2 LTDS
3 HTDS

4 Softner
regeneration
5 From Raw
Materials &
Reaction
Total

6.5

Proposed
(TPD/KLD)
7.1
21.3
13.9

4 Softner
regeneration

6.5

0

5 Loss

42

90.8

Total

90.8
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Table – IV.16 - Fembucanazole 0.5MTD
INPUT
S.NO Purpose

Proposed
(TPD/KLD)

1 Process &
Washings

5

2 Boiler feed
3 Cooling tower
makeup

13
23.5

4 Softner
regeneration

2.9

5 From Raw
Materials &
Reaction
Total

OUTPUT
S.NO Purpose

Proposed
(TPD/KLD)

1 Biodegradable

11

2 LTDS
3 HTDS

10
5

4 Softner
regeneration

2.9

0

5 Loss

15.5

44.4

Total

44.4

Table – IV.17 - DMPCP 0.5MTD
INPUT
S.NO Purpose
1 Process &
Washings
2 Boiler feed
3 Cooling tower
makeup
4 Softner
regeneration

Total

Proposed
(TPD/KLD)
3.03
4.3
25.26
3.16

35.75

OUTPUT
S.NO Purpose

Proposed
(TPD/KLD)

1 Biodegradable

2.67

2 LTDS
3 HTDS

8.33
1.12

4 Softner
regeneration

3.16

5 Byproduct
6 Loss
Total

1.93
18.54
35.75
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Table – IV.18 - CONSUMPTION OF WATER
IN (KLD)

Production
Capacity
MT/ Day
3.5
2
2
3
7
1
6.5
1.5
1
0.75
0.5
0.75
0.5
30

Water

Product
ACEPHATE
DDVP
TRICYCLOZOLE
PROPICONAZOLE
PROFENOFOS
ISOXABAN
PRETILACHLOR
MYCLOBUTANIL
THIFLUZAMIDE
DAAM
4H BAGE
FENBUCANAZOLE
DMBCP

TOTAL:

Process
2.1
0
1.66
6.06
19.9
2.82
8.487
6.4
13.9
9.5
4.2
5
3.03
83.057

Softner
Boiler
from
Makeup regeneration Reaction

CT
Makeup
53.1
0.79
40
48
176.8
5.71
4.34
6.75
48.6
23.9
28.8
23.5
25.26

11.9
1.29
15.2
24
30.1
2.04
1.04
3.05
21.8
13
17.8
13
4.3

485.6

6.6
0.1
5
6
22.1
0.71
0
0.84
6.5
3
3.75
2.9
3.16

158.52

0
0
0.68
0.18
5.53
0.87
0
0
0
0
0
0
60.66

7.26

Total
73.7
2.18
62.54
84.24
254.45
12.15
13.867
17.04
90.8
49.4
54.55
44.4
35.75
795.067

Table – IV.19 - WATER COMPONENT IN WASTE WATER GENERATED
MT/
Day

3.5
2
2
3
7
1
6.5
1.5
1
0.75
0.5
0.75
0.5
30

OUT (KLD)

Product

ACP
DDVP
TCZ
PCZ
PFF
Isox
PTRL
Myclo
Thif
DAAM
4H BAGE
FCZ
DMBCP
TOTAL

Biodegradable
2.1
0.96
0
0
18.67
1.24
3.32
0
7.1
9
15
11
2.67
71.06

LTDS
23.53
0.27
11.32
25.56
58.33
2.98
0.98
4.4
21.3
9.1
8.6
10
8.33
184.7

HTDS
2.1
0
1.8
4.2
7.9
1.95
8.847
0
13.9
10.2
4.2
5
1.12
61.177

By
Product
0
0.1
0.54
2.04
17.6
0.86
0
5.69
0
0
0
0
1.93
28.76

Loss
39.4
0.85
43.88
46.44
129.9
4.41
0.72
6.11
42
18.1
23
15.5
18.54
388.84

Softner
regeneration
6.6
5
6
22.1
0.71
0.84
6.5
3
3.75
2.9
3.16
60.56

Total
73.73
2.18
62.54
84.24
254.45
12.15
13.867
17.04
90.8
49.4
54.55
44.4
35.75
795.097
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Water Regime
Water will be essentially used for steam generation, cooling system, process input
and domestic purposes. The raw water will be drawn from ground water source
within plant site. Nagavali site through tankers the effluents generated from various
streams will be given adequate treatment. All the biodegradable effluents generated
from the proposed expansion will be treated in the existing effluent Treatment Plant,
as the present capacity of ETP is enhancing to treat the addition of effluent due to the
expansion. The total quantity of biodegradable effluents generated after the
expansion will be 50kl. The present Effluent treatment plant is designed fro treating
40 m3/day of biodegradable effluent.
The treated effluents, which will heave characteristics that are with in the limits
prescribed fro disposal on land for irrigation, will be used for horticulture/green belt
purposes within the plant site 50 kld. Rest will be recycled through effluent R.O. Over
all impact due to disposal of effluents will be negligible.
It is not proposed to release the effluents after treatment on to the land as the sea
water outfall facility would be established for ultimate discharge of the treated
effluents in to the sea.
IMPACT ON AIR REGIME

The various impacts on the different environment attributes of the air regime like
SPM, SO2 and NOX. From the plant site including the 4 m.wt. power plant have been
assessed through detailed mathametical modeling. The modeling has provided the
additional load of concentrations of environmental attributes which are then
contributed to the determined ground level concentrations of the attributes. On
assessment of this total compounded scenario the heights of the stacks is
determined. So as to ensured that the ground level concentrations are with in the
stipulated values prescribed by the Central Pollution control Board and AP Pollution
Control Board.
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MITIGATION MEASURES
TREATMENT OF LIQUID EFFLUENT
The effluents from the plant is treated to the standards as prescribed by the Central /
State Pollution Control Boards.
Special precautions have been taken regarding flight patters of birds in the area
realizing the fact that effluents containing toxic compounds, oil and grease have been
known to cause extensive death of migratory birds.
The deep well burial of toxic effluents is not resorted to as it can result in resurfacing
and ground water contamination and it is known to cause extensive damage to crop
and livestocks.
Wastewater generated from various sources is segregated into different streams for
effective treatment and safe disposal. The segregation details of wastewater are as
follows.
The effluent treatment facilities as existing today are existing on date are as follows.
Liquid Effluent Treatment Facility
Effluent stream

Equipment

Remarks

High TDS waste, MT
Process
:12.79
RO reject
: 21
Scrubber bleed : 20
Bromine recovery :11

Multiple Effect
Evaporator
120 MT/day

Distillate to CT and scrubber
make up Concentrate to Rotary
Kiln

Distillate from MEE,
CT& Boiler blow down
125 MT

RO,
350 MT/day

Treated water recycled and
reject is sent to MEE

Concentrate from MEE
7.5 MT/day

Rotary Kiln
30 MT/day

Dry solid waste sent to Secure
land fill at Dundigal

Ejector Condensate
16.74 KL

Diffused Aeration
system of 20 KL/day

Treated effluent used for
irrigation
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Organic Waste,
2270 kgs

Incinerators
of 4800 kgs/day

Scrubber bleed sent to MEE

Aq. Solution of Na Br
Bromine Recovery
from Scrubber,6.5 MT system , 12.5 MT/day of
feed

Bromine recycled to process
and aq. NaCl to MEE

EFFLUENT TREATMENT EQUIPMENT
Multiple Effect Evaporator
Multiple Effect Evaporator, which is meant for the treatment of HTDS effluent.
This system consists of a Four effect forward feed system. In these four 1st effect
falling film, 2nd effect raising film, last two effect were forced circulation. The entire
system will be maintained under vaccume also pre heaters which are used to
conserve energy.

The High TDS effluent fed to the system.

It under goes the

effective evaporation through the above said four effects and the outlet which is the
concentrated slurry feed to Rorary Kiln.

The condensate from Multiple Effect

Evaporator will be utilized for cooling towers and scrubbers at incinerators etc.
Basis of Design
Type of the system

: Multiple Effect Evaporator (One falling film
+ One raising film+ Two forced circulation evaporator).

Multiple effect evaporator
•
•
•
•
•

Feed Rate
: 6000 kgs/hr ( 10% solids)
Evaporation rate
: 5000 kgs/hr
Concentrate
: 1000 kgs/hr(60% solids)
No of effects : 4
Distillate is recycled for make up in Cooling Towers and scrubbers.

FEED PROPERTIES
Solid content range

: 10% w/w (NaBr+NaCl+(NH4)2
SO4+COOH salts)+1% solvents (Ethyl
Acetate+Toulene+Dichloro ethane+Xylene,
+DCM+DMF+THF+IBA) & Ammonia.

120

From

: Clear solution with totally dissolved solids

Solvent

: Water

Specific gravity

: 1.02

Temparature

: 30o C

Viscisity

: 1 cp(assumed)

Product from Evaporator
Product solid content

: 1000 Kg/hr with 60% w/w solids

Product form

: Solids slurry

Specific Gravity

: 1.4 to 1.45

Temparature

: 58 to 60o C

R.O. Plant
Reverse Osmosis is installed for effluent treatment/ water recycling purpose. Here
the blow-downs of cooling tower, ejector condensate water (after pre treatment) will
be treated . The recovered water from the system is reused.

Effluent Quantity
Capacity of Reverse
osmasis system

Existing (KLD)
125
350

After Expansion (KLD)
185
350

This system consists of 4 stages. In each stage the effluent goes through the DT
modules, which contains the disc type membranes.
Initially the effluent is pumped through the booster pump, and is filtered by sand filter
and then through the cartridge filter which removes the foreign materials. The filtered
water then pressurized to 45-55 bar by high pressure pump. The water passes over
the membrane cushions in the DT modules. About 65-75% of recovery on pure
water side. This is called as permeate and is used for Cooling towers make-up. The
reject from the system will be fed to Multiple Effect Evaporator.
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Feed Water Quality
1.

Operation Pressure range

(bar) : 45 – 55

2.

Operation Pressure Max

(bar) : 65

3.

Raw water temperature Nominal

0

4.

pH

5.

Total Suspended Solids

mg/lt : 500 max

6.

Total Dissolved Solids

mg/lt : 10000 max

7.

Conductivity

mhos : 14000 max

8.

Total hardness as CaCO3

mg/lt : 700 max

9.

Caltium hardness as CaCo3

mg/lt : 300 max

C

: 35-40
: 6.5-7.0 max

10. Magnesium Hardness as CaCo3 mg/lt : 400 max
11. M-Alkalinity as CaCO3

mg/lt : 320 max

12. P- Alkalinity as CaCO3

mg/lt : 10

13. Chlorides as Cl

mg/lt : 1500 max

14. Sulphates as SO4

mg/lt : 500 max

15. Iron as Fe

mg/lt : 1.5

16. Oil & Grease

mg/lt : 10 max

17. Free Chlorine

mg/lt : Nil

18. Total Silica as SiO2

mg/lt : 25 max

19. Nitrates

mg/lt : 25

20. Sodium as Na

mg/lt : 1000

21. Potassium as K

mg/lt : Nil

22. COD

mg/lt : 10000 max

23. BOD

mg/lt : 4500 max

Permeate Water
Quantity of Pure Water

: 10.11 m3/Hrs

1. pH

: 6.5 – 7.5 (Depending upon feed pH)

2. Total Suspended Solids

: nil

3. Total dissolved solids

: <500

4. COD

: <500

5. BOD

: <250

6. R.O recovery rate

: 65-70
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Rotary Klin
• Capacity
: 30 Tons/day
• Temperature
: 900 Deg C.
• Flue gases scrubbed in caustic scrubber
• Height of stack
: 30 M
• Maximum solid waste/day : 5.68 MT(max)
Reverse Osmosis Plant
• Feed rate
: 15 KL/hr
• Operating Pressure
: 65 bar(g)
• Recovery rate
: 65 %
• Treated water is recycled for process use and cooling tower makeup.
• Concentrate is treated in MEE
The treated effluents have the following characteristics and are used for on land
irrigation
Existing treated effluents characterstics
S NO
Description
1
Quantity of Treated Effluent, KL/day
2
3
4

COD,mg/ltr
BOD,mg/ltr
TDS,mg/ltr

16.74
180
80
815

Effluent Treatment Plant
Steams Ejectors are used for creating vacuum in the Evaporators where the solvents
like Dichloromethane, Dichloromethane, Ethyl Acetate are recovered by vacuum
distillation.

Vacuum is used to recover the solvents at less than 80 0C because

intermediate/finished products (which remains in Evaporator as residual mass after
solvent recovery) are sensitive to temperatures.
The solvents evaporated during the above operations are condensed in a series of
condensers using cooling water, chilled and chilled brine as utilities. Uncondensed
vapors if any gets mixed with steam condensate in Ejectors condensers.

This

condensate is collected separately in tanks and sent to equalization tanks in Effluent
Treatment Plant through a dedicated line.
123

This waste does not come in contact with any intermediate and finished product in
the process and is totally free from Pesticides.
Existing (KLD)
16.70
20

Effluent Quantity
Capacity of Biological
treatment system

After Expansion (KLD)
71.60
100

Biological treatment system consists of collection tank followed by difused aeration
system out let will passed through a clarifier and supernated from clarify his collected
stabilizing tank for green belt development/ sea disposal. Sludge separated from
clarifier is partially recycled to aeration system to maintain MLSS excess sludge is
pumped to sludge drying bed. Dried salt is disposed to secured land fill.
Traetment system after expantion will consist of:
1. Collection Tank

5 kL

2. Diffused aeration system
Volume

360 m3 x 2
565 m3 x 1

Air blowers

20HP x 2

Diffusers

106 nos.

Treatable capacity 250 kg/day
Removal capacity

90 %

3. Clarifier

2 x 2 x 2 mts. – 2nos

4. Stabilising tank

120 KL

Parameter

Characteristics of
Biodegradable Effluent
7-8
900-1100

Treated Effluents from
ETP
7-8
800-900

pH
Total dissolved solids
mg/l
Chemical oxygen
5000-7000
Demand mg/l
BOD 3 days at 270 C
2000-2800
mg/l
Aqueous inorganic effluent : MEE followed by Rotary Kiln.
Effluent Quantity
Capacity of Forced

Existing (KLD)
84.7
120

180-200
80-90

After Expansion (KLD)
137
150
124

Operating system
Strict in plant measures are initiated to reduce the concentrations of pollutants and
flow rates of wastewater streams. Wastewater discharges would be kept to the
minimum and the same is treated properly before disposing for horticultural
purposes. Necessary flow measurement devices are installed in the effluent drains.
ODOUR
Odor, which refers to unpleasant smells, is considered as an important environmental
pollution issue. Attention to odor as an environmental nuisance has been growing as
a result of increasing industrialization and the awareness of people’s need for a clean
environment. As a consequence, efforts to abate odor problems are necessary in
order to maintain the quality of the environment.
The Odor threshold refers to the theoretical minimum concentration of odorant
stimulus necessary for detection in some specified percentage of the population,
usually the mean. It may be noted that the odor threshold values are not fixed
physiological facts or physical constants but are a statistical point of representing the
best estimate values from a group of individual respondents.
Mostly emission reduction can be achieved by air cleaning devices. Because of the
variable nature of odorants, different control devices or systems are possible. The
odorant can be removed from the gas stream by adsorption (for example activated
carbon), absorption (scrubbers), condensation, chemical reaction, oxidation or even
biological destruction in bio-filters.
The manufacture at Nagarjuna Agri Chem is characterized by batch processes. The
principal production steps are (i) preparation of process intermediates (ii) introduction
of functional groups (iii) neutralization (iv) separation processes such as washing,
stripping etc. (v) purification of the final product. Each of these steps may generate
air emissions, liquid effluents and solid wastes and result in odour problems.
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In regard to odour control and its management, the following aspects are considered.
Several air emission sources have been identified for the manufacturing operations in
the five units of the NACL. They are as follows:
 Storage Tanks
 Process operations including solvent recovery
 Equipment leaks
 Waste water collection and treatment
The EMP action plan in respect of odour comprise the following.


All the bulk storage tanks need inert gas/nitrogen blanketing to avoid emissions of
stored chemicals. It is proposed to provide blanketing to the storage tanks of
Trimethyl Phosphite, Dichloromethane, Acetic anhydride and ethyl acetate. It is
essential to install chilled water (minimum 10oC) condensers in the vent-lines of
the storage tanks for hexane, chlorobenzene and 1,2-dichloroethane.



To arrest the emissions of trimethyl amine (TMA) from the profenofos unit, the
sulphuric acid concentration for the scrubber would be increased and periodically
its concentration be checked. A provision to record the details of the concentration
in the log sheet of the profenofos is proposed. In order to reduce the emissions of
TMA from the ejector condensate tank, a few process modifications are absolutely
essential. The coolant in the process condensers should be strictly chilled water.
At an appropriate place, preferably between the process condensers and ejector
system a Sulfuric Acid trap will reduce the emissions of TMA to the ejector
condensate tank. It is necessary to deal with the aqueous layers containing TMA
in the EPT and TMA-EPT sections separately instead of recovering excess TMA
by vacuum distillation.



In the drumming operations of HBr and HCl, enclosing hoods should be installed.
The vent of the hood is to be connected to the scrubber. It may consider to reduce
the final concentration of these acid gases at the time of scrubbing.



A refrigerant coolant system (-30oC) is to be installed for circulating it in the
process condensers in the recovery units of solvents, n-propyl bromide,
dichoromethane, hexane, ethyl acetate and 1,2 dichloroethane.

The cooling
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effect can be supplemented by providing a third condenser to the existing double
condensation system.


Wherever possible, atmospheric distillation of solvents is preferred to the high
vacuum distillation.



The design of condensers for vacuum operations are to based on shell side
condensation rather than tube side condensation. In future applications, dry
vacuum systems may be preferred.



Continuous monitoring of steam ejector systems for their performance is consider
essential.



Evaluation of the reactor masses, organic and aqueous layers etc. for complete
analysis of components may be necessary for correct material balance.
Undoubtedly, it will lead to effect appropriate treatment / recovery of valuable
components besides characterizing both liquid and solid wastes for better process
and ETP operations.

EFFLUENT DISCHARGE PIPELINE
The pipeline proposed to be established is for transmission and discharge of diluted,
treated effluents from the plant. This pipeline alignment would utilize the right of way
(ROW) along the NH up to Pedda Gedda and from where it would be along the left
bank of the stream up to the coastal zone. The pipeline would be buried 1.2 mts.
below the ground level and would be design to avoid any scouring action to cause
damage to the pipeline. The pipeline would cross the CRZ below the ground level
and it would be discharging the treated dilute effluents in a depth of 8 mts. of sea
water column located at 1.2 kms. from the High Tide Line in to the sea.
The crossing of the pipeline though the bridge site of the Pedda Gedda would require
clearance and this would be obtained from the Panchayatraj Department and from
the National Highway Authorities.
MARINE OUT-FALL PIPELINE ERECTION METHODOLOGY
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From the Land Fall Point, the Out-fall Pipeline is proposed to be laid up to 1.25
Kilometers in the Sea where adequate depth of water will be available for dilution. A
suitable Diffuser system shall be placed at the disposal point to ensure proper dilution
and dispersion. After preliminary survey, it is proposed to lay the outfall pipeline in
two spans of equal length using the “Float-Sink Methodology”.
HDPE Pipe Welding
The pipes will be joined by Heat Fusion Butt Welding procedure explained the write
up annexed.
CC Anchor Weight Blocks
HDPE Pipes are light in weight due to which it is necessary to add dead-weight to
the pipeline to prevent it’s up lift. CC Anchor Blocks specially custom made for this
purpose will be firmly attached on to the pipeline by Hot-Dip GI Studs. The sizing of
the Block is done with the consideration that the weight of the CC Block should not
be less than the Up-lift Force (Buoyancy) of the pipeline assuming that the line is fully
empty (Although such condition will rarely occur).
While computing the weight of the CC Block, the loss of weight of the CC Block itself,
due to submergence is also taken in to account. It is usual practice to provide.
Atleast 20% extra weight as a safety factor. However, in this particular case the
pipeline size and the restrictions on Block Sizing have resulted into Anchor Blocks
with almost 150% Safety Factor.

Diffuser
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The Diffuser assembly is put at the end of the pipeline and usually hooked-up with
the Out-fall to ensure that the effluent is dispersed and diluted properly. The National
Institute of Oceanography has laid down the norms for design of the Diffuser System
and it is proposed to provide a ‘Non-clog’ Two –Port Diffuser for this Outfall. The
Typical diffuser drawing is annexed to this note.
Pipe Launching and Laying by Float-sink Methodology”
The DHPE Pipes shall be stacked on the Sea shore and welding will be carried out
to make one length of pipeline measuring 650 Meters. This length will have Stubs
and HD GI Flanges on both ends and a Blind Flange will be attached on the Oceanend of the line. The welded length will be placed along the shore line safety away
from the Tidal movement and anchored as a further precaution.
The CC Blocks shall be moved and placed along side the pipeline, ready for fixing as
soon as testing is over.
Once the complete span length is fabricated, the line will be tested and checked.
The CC Blocks will be fixed on to the pipeline at the specified interval of 1.5 Meters
c/c, till the entire length except the inter-tidal zone is provided with blocks. While the
Block Fixing operation is being carried out, the welding of the next span of Pipeline
will continue in this period so that the next section is also ready for launching by the
time the first span is erected.
HDPE/LDPE (Used) Cans of 2/30 Ltr Capacity will be organized @ Two per block to
keep the line afloat when launched in to the sea. The Barrels shall be tied with Nylon
Rope strings to the Pipeline. All the cans will thus be attached

to the pipeline,

making it ready for launching. Marine Anchors of about 100 Kg weight will be placed
using a boat at every 100-200 Meters of the Launch-span along the proposed route,
placed at about 20 Meters away from the actual pipeline route. The anchors will be
placed on alternate sides of the proposed route so that the line, after launching, will
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be anchored against currents/winds on both the directions.

20 MM Nylon Rope

strings, each of about 30 Meter length, will be pre-attached with the anchors.
A medium sized Launch with single screw will be put in to service and Marker Buoys
will be placed at every 150 Meters along the proposed and demarcated route of the
pipeline to act as guideline for alignment of the line after launch. Separately cast CC
Blocks will be used as Sinkers for the Buoys.
Three more medium sized launches with single screw will be mobilized to the site
and anchored near the shore. Communication Gadgets will be distributed on the
launches. Sufficient lengths of Nylon ropes will be supplied on the launches for
holding the pipeline.
On the actual day of Launch, a team of about 30 workers will be deployed with
Wooden poles for pushing the Pipeline from the shore line in to the sea till it floats in
water. One launch rope will be tied with the Plugged and of the pipeline while the
other launch ropes will be fixed at 200 meter spacing. In event of rougher weather
or high winds, more launches will be put in service and the above interval will be
suitably reduced.
Once all the above preparations are done, the team of workers will commence
pushing the line in to the sea up to waist deep water where the line (With Can
Floats) will start floating in water. The launch will offer a gentle pull on the rope to
ensure that the line is not washed back to the shore due to the wave action. As the
pushing of the line progresses, the launches enroute will come in to a ction and
slowly pull the pipe line in to the sea. The Shore end of the pipeline will be firmly
anchored on the shore at the proposed Land Fall Point.
With a meticulous planning, the entire line will be pushed in to the sea holding the
Shore end at LFP and the launches will gradually straighten the line aligning it on to
the route of the pipeline. Once on the route, the launches will be anchored and ropes
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will be firmly tied with the pipeline to ensure that it is maintained in position till
sinking.
After signal from the shore end, a team of divers/riggers will be put in action to
commence cutting of the cans from the shore end to allow the pipeline to gradually
sink to the sea bed up to the aligned section.
The same procedure of Float and Sink will be repeated for the second span of pipe
length. After the line is launched in the ocean, the end of the First span will be floated
to carry out the flange Joint and then the aligning/sinking process will be adapted.
The selection of Span Lengths is in consideration to the weather conditions in the
Ocean A32and the suggested span lengths above, are based on the anticipated
weather conditions at the time of actual erection. Rougher weathers may compel
reducing the span lengths at a later date in consideration to actual weather
conditions.
Concrete encasing in Inter-tidal zone
Due to the Tidal actions and seasonal movement of Shore Sand, Some part of the
pipeline near the shore is likely to get exposed during low tides. To protect this
portion from external damages, it has been proposed to encase this part in concrete.
A period of lowest tides in the month will be selected to do this job to ensure
protection of maximum possible length in the Inter-tidal zone.
For encasing of the line, Horse-Shoe type CC Blocks will be pre-cast and moved to
the site. The number of blocks shall be decided considering that the Blocks will be
placed continuously over the pipe in the Inter-tidal zone.
As the tide starts receding, a team of workers will excavate a trench on both sides of
the pipe and Pere-cast CC Blocks will be placed on. Maximum possible burial depth
will be achieved to minimize the chances of exposing the line due to seasonal sand
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movement in the future. The entire length of the pipeline in the Inter-tidal zone will
thus be covered with CC Blocks.
The further encasing operation will be taken up in the following low tide. As the tide
starts receding, a team of workers will clear the sand cover on the CC Horse Shoe
Blocks and shuttering will be placed. CC Mix of 1:1.5:3 with richly added Quick
Setting Compound will be placed on to the top of the CC Blocks to encase line
completely. The operation will be planned in such a manner that the Concrete placing
is completed 3 Hours before the tide rises to the encased section.
In case the entire length is not completed in one tide, the job will be completed in
following low tides.
Erection of Diffuser
The Diffuser, as will be seen from the Drawings is a separate piece which is to be
hooked up with the second span of the pipeline. Many times, particularly when the
diffuser dimensions/size is smaller and the weather is favourable, the Diffuser is
precooked with the pipeline at the time of launching of the pipe. The Diffuser gets
erected with the pipeline in such cases and needs only a re-orientation to ensure that
the Ports are in the desired orientation.
However, if the above process is impossible due to very long and large Diffuser or
unfriendly weather conditions, the Diffuser is erected separately. In such case, the
Diffuser with Ports and loaded with CC Blocks (150% loading) will be floated using
adequate number of Cans and launched in to the sea. Two l Launches will pull the
Diffuser to the end of the pipeline which would have been kept afloat. The Diffuser
Hook-up will be carried out and the Floats will be detached to sink the Diffuser. the
Divers will check the Diffuser and port orientation and if required correct the same.
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Burial of Pipeline
Immediately after the first section is sunk to the sea bed, the diving team will be
deployed with Mud-lifts to carry out the burial of the Pipeline upto the crown of the
CC Block. A 350 CFM Air compressor will be placed on a launch and tubings will be
attached to two Mud Lifts. The divers will operate the Lifts on other side of the
pipeline to scoop out sand from below the pipeline Blocks & pipe itself. Due to the
weight of the CC Blocks, the pipeline will get buried progressively as the sand is
removed. The

length of the pipeline to be buried will be dependent on the

underwater studies which shall be conducted over a longer period during the initial
burial operation. It is usually observed that the burial of the pipeline will be necessary
in the Wave breaking zone and the same could be extended as much required based
on the detailed study of the site conditions. The so decided length of the pipeline will
be buried by this method.
Design concepts
HDPE Pipes are light in weight due to which it is necessary to add dead-weight to
the pipeline to prevent it’s up life. CC Anchor Blocks specially custom made for this
purpose will be firmly attached on to the pipeline by Hot-Dip GI Studs. The sizing of
the Block is done with the consideration that the weight of the CC Block should not
be less than the Up-lift Force (Buoyancy) of the pipeline assuming that the line is fully
empty (Although such condition will rarely occur).
The Block Sizing calculations with the formulae used are detailed in the next page
No.2 As will be seen from these calculations, the nett resultant upward buoyancy of
the 125 mm OD HDPE Pipe is 9.58 Kgs /Meter Length after adjusting it’s self weight.
For the pipe size of 125 mm OD, the ideal Block spacing would be 1.5 Meters. This
means that a minimum of (9.58 X 1.5) 14.37 Kgs PLUS the safety load of 100% of
14.37, i.e 14.37 Kgs should be 28.74 Kgs, to be placed at 1.5 Meter c/c on the
pipeline.
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While computing the weight of the CC Block, the loss of weight of the CC Block itself,
due to submergence is also taken in to account. Thus the desired weight of the
Block, when measured in air (Out of water) would work out to……
Desired minimum CC Block weight = 28.74 X 2.4 / (2.4-1.01) =49.25 Kgs
Thus a Concrete block of about 50 Kgs weight (Per Pair) has been suggested which
resultantly will allow a Safety Factor close to 200%.
The CC Block drawing is annexed with this chapter. The nominal reinforcement is
provided as a stability factor in transport and handling.
Total CC Block Quantity with 1.5 Meter spacing would be 1135 Nos.
DIFFUSER SIZING CONCEPTS
Sizing Concepts :While discharging the treated effluent in to the Sea, it is a prime requirement that the
discharged fluid should be diluted to an acceptable level in minimum of time. When
the effluent is released through a Diffuser, the dilution takes place in two states –
Near-field and Far-field. The initial

Near-field the plum dilution happens due to

momentum and buoyancy of the effluent while the Far-field dilution is caused by
ambient conditions in the sea.
For higher efficiency of Near- field dilution, the following parameters appear to be
reasonable and just for the quantum of effluent proposed to be discharged.
1.

Depth at Discharge Point

: 10 Meters (Minimum)

2.

Distance from the shore

: 1,250 Meters

3.

Number of Ports on Diffuser

: 02 Nos.

4.

Jet Velocity through the Port

: 1.75 Meter/Sec

134

The Diffuser sizing calculations would thus go as under …
1.

Design Flow of Disposal

: 500 Cum/Day =35 Cum/Hour

2.

Number of Ports on Diffuser

: 02 Nos

3.

Therefore Flow through Each Port: =35/2=17.50 Cum/Hour = 0.0049
Cum/Second

4.

Jet Velocity through the Port

: 1.75 Meter/Sec

5.

Hence Port Diameter to achieve this Jet Velocity : = 0.06 Mtr = 60 mm

6.

Hence Port Diameter

: = 60 mm NB or 75 mm OD/PN -10

Thus a Diffuser with Two Ports each of 75 mm OD will be appropriate for this outfall
Pipeline to satisfy the Diffusion requirements.
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CONCRETE ANCHOR LOCK DESIGN CONCEPTS
DATA:

UNIT

FORMULA/REFERENCE

VALUE

OD of the Pipeline

Mm

125.00

That is

Cms

12.50

Length of the Line

Mtrs

1,250.00

Number of Lines

1.00

CALCULATIONS:
Upward Buoyancy of Pipe

Kgs/Mtr

=0.78*12.5^2*100)/1000

12.27

Pipe self Weight (PE-100-PN 8)

Kgs/Mtr

BIS 4984 / 1995 (PE 100)

2.69

Nett upward Buoyancy

Kgs/Mtr

Pipe Buoyancy-Self Weight

9.58

Mtrs

Pre decided.

Anchor BLOCK SIZING:Block Spacing
Loading Percentage
Anchor

weight

required

in

1.5

Including safety factor

200%

=9.58 X 1.5 X200%

28.73

=28.73*{ 2.4/(2.4-1.4) }

49.25

submerged condition
Minimum RCC Block Weight in Air
STORM WATER DRAINAGE
The storm water drainage scheme is planned based on the proposed basement
levels and road levels as well as topographic levels. The majority of storm water is
channalised towards East and South East side with sufficient number of storm water
percolation trenches and collection / detention ponds. On southern side adjacent to
the natural stream a collection ponds are proposed where water features, could be
proposed to be provided.
Storm water from each land parcels with in the area is designed to flow into the
contour trenches and after due retention ponds would be released to the natural
stream corner. The road side drains along the main road which are having a gradient
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according to the longitudinal fall of the roads. These drains collect the discharge from
the buildings and will be drained into the detention ponds.
The object of the detention pond is to control the short intense storms. The storm that
produces high peak flow is controlled in detention tank and reduces the scour of the
area on the down streamside. It also serves as an aesthetically pleasant water body /
landscape features and promote clean environment and recharge the ground water.
Small fish are proposed to be bread in these ponds for mosquito control in these
pounds.
In order to plan, develop and implement the hydrological projects to eliminate/reduce
possibility of large scale flooding over the project area of the Nagarjuna Agriculture
at Arinama Akkivalasa, it is essential to work out a reasonable rainfall input based on
study of

rainfall pattern over

and around this region, Since the catchment are

involved is only of the order of 118 acres, an input of 24-hour or shorter duration
rainfall is required for the study. The plant area complies 25.66 acres and the
remaining area for development of Greenery is 92.00 acres.
The storm water drainage scheme is designed for the entire area of 118.0 acres
inclusive of plant site and greening area.

EVALUATION OF IMPACTS
Ecologically and/or otherwise sensitive areas
There are no eco sensitive location like sanctuaries, National park etc. from
the identified location and even depending on the geo-climatic conditions, the
possibility of any adverse impact are very much less.
The generally listed ecological and/or other wise sensitive areas like (i) Religious
and Historic Places; (ii) Archaeological Monuments (iii) Scenic Areas; (iv) Hill
Resorts; ( v)

Beach Resorts; (vi) Health Resorts; (vii) Coastal Areas rich

in
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Coral*, Mangroves, Breading Grounds of Specific Species; (viii) Estuaries rich in
Mangroves, Breeding Grounds of Specific Species; (ix) Gulf Areas; (x) Biosphere
Reserves; (xi) National Parks and Sanctuaries; (xii) Natural Lakes, Swamps; (xiii)
Seismic Zones; (xiv) Tribal Settlements; (xv) Areas of Scientific and Geological
Interest; (xvi) Defence Installations, specially

those of security importance and

sensitive to pollution; and (xvii) Air Ports are not located within the 20 kms from the
plant site.
The sensitive areas from the above mentioned list are not located within 10 kms
from the site.
The beaches along the coast are matchless for their beauty all along the east-cost.
The beach line along the coast is beautiful with the golden sands and rocks and is an
attraction to the tourists.
Special studies have been taken up in respect of possible impacts on the above two
areas - beaches and places of tourist interest to safeguard their scenic splendor.

b) Coastal Areas
The coastal site as well as the necessary coastal works for discharge treated
effluent like the water storage are located beyond the 500 00mts. from the HTL.
Fishing is another important economic activity of the fisherman population living in a
number of fishery villages and hamlets on coastline stretching for a length of 10 km.
on either side of the sea outfall. It is for this reason great care has been taken to
ensure that degrading impacts are not present in the discharge of treated effluents
through the sea out fall after due treatment and dilution.
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c) Flood Plain of the Riverine Systems:
The riverine system in the vicinity is the Kandivalasa Gedda and the coastal site is
located beyond

500 metres from the flood plain or the flood control systems if

any.
Eco-sensitive areas
Ecological systems such as estuaries, lagoons estuarine lagoons, salt marshes and
mangrove swamps which receive inputs from land and sea are major productive ecosystem in the Biosphere. The organic matter produced is several times higher than
that in the adjoining shelf waters. The

major river estuarine system

essentially

comprises of Kandivalasa Gedda, Pedderu and Champavathi.
Estuaries in addition to being highly productive serve as water ways for fishing
vessels. Attention is increasingly focused on estuaries which serve as nurseries and
breeding grounds for many commercially important organisms. Studies on these
aspects there-fore help in meeting the demand on food for rapidly increasing human
population. Estuaries there-fore seem to cater to the needs of the fishermen and
particularly -for development in agriculture.
Coastal Area Management.
As per directives of the Ministry of Environment & Forests, Govt. of India
construction activities are not to be undertaken within 500 metres of the High Tide
Line so as to protect the cultural, esthetic and ecological values in coastal areas and
the zone has been identified as the Coastal Regulation Zone. The Directive has
been addressed to all the coastal States for ensuring that indiscriminate construction
activities within the stretch of 500 metres of the High Tide Line do not result in
serious environmental impacts in these areas. The Coastal States have also been
advised to prepare Status Reports and Coastal Area Management Plans. Under the
Environment (Protection) Act, 1986, a directive has been issued whereby location of
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industries (excepting these which are in connection with the promotion and
development of tourism and those which are permitted by the Central Government
after examining the environmental impacts) within 1 km. along the coastline has
been prohibited.

The adverse impact on aquatic ecology of water body depends on the type and quantity
of treated discharges from the plant. The treated Industrial effluents should have
concentrations below MINAS level from pollution point of view the treated effluents
should be diluted depending on the dispersion characteristics before discharging into
the sea and a periodical monitoring of the study area is recommended to find changes in
the quality of sea water and marine life. These results are site specific and the present
studies have been made only once season. There may not represent the annual cycle
in the coastal environment, which is a dynamic environment.
Industrial pollution control in coastal areas and water quality criteria
Reports have been published by Central Pollution Control Board (CPC3), identifying the
coastal hot spots and the sources of pollution requiring control. The identification of not
spots is the result of a sequel of activities performed by CPCB in conducting detailed
survey of coastal areas to classify coastal waters according to designated best uses
evolving water quality criteria to sustain the designated best use identifying the polluting
sources.
In view of the above, any use of coastal water - whether it is for salt pans, bathing,
commercial fishing, industrial cooling, harbours, navigation and controlled waste
disposal - has its specific water quality requirements, in terms of qualitative limits of
certain water quality criteria parameters which determine suitability of water for the
particular water use. The concentration of some of the primary water quality criteria
parameters for class SW IV waters (Harbour water) and are SW V waters (Navigation
and controlled waste disposal) are considered.
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The observed concentrations are to be compared with the limits prescribed by CPCB.
Further the tolerance limits for industrial effluents discharged into inland surface water as
per Indian standards 1S2940, Part I IS 1974 have also been considered.
In considering the impacts particularly on the marine sector the impacts are invariably
on biological nature. There is conclusion between biological tropic levels. The toxic
industrial effluents is they are discharged into the marine environment gets dispersed
and diluted by the prevailing currents. Such effluents produce characteristic response
and sometime mortality among the biota including fish and fisheries. Any change at one
tropic level will affect the entire marine food chain. Hence it is important to have the
assessment of biological components as baseline data of the targeted area. Such
studies are undertaken as an integral part of the EIA.
The organic chemical constituents viz., phenols and petroleum hydrocarbons are
categorized

as

highly

persisted and

toxic;

pollutants

in

the

marine

environment. The majority of oil entering the marine environment originates from
land based sources including coastal refineries

municipal and industrial waste-

water discharges, urban run off and river flow. Phenols enter coastal waters
through decomposition of attached algae and phytoplankton and wastewater
discharges from a variety of chemical industries Thus there is an essential need to
check these constituents in the coastal environment under study.
Characterstics of effluents and reserter water analysis
The treated effluent analysis hitherto being released on land for irrigation have the
following characterstics.
Table – IV.32

S. No.

Description

1

Quantity of treated effluent, KL/day

16.74

2

COD mg/ltr

180

3

BOD, mg/ltr

80

4

TDS, mg/ltr

815

141

Characteristics of the treated effluents being discharged through the sea outfall after
treatment and dilution. The dilution is effected by 360 kld. Cooling tower blowdowns.
Characteristics

Effluent Analytical value

BOD for 5 days at 200C mg/l, Max.

50

pH

7.9

Total

suspended

matter

mg/l

for 57

process waste water
For cooling water effluent

Total suspended matter content of
influent cooling water plus 85%

Oil and Grease mg/l

NIL

Phenolic compounds mg/l

NIL

Cyanides (as CN) Mg/l

NIL

Sulphides (as S) mg/l

NIL

Fluorides (as F) mg/l

0.5

Residual chlorides mg/l

0.8

Cadmium (as Cd) mg/l

Nil

Nickel (as Ni) mg/l

Traces only

Mercury (as Hg) mg/l

NIL

Ammonical Nitrogen, mg/l

1.15

Nitrite – Nitrogen (NO2-N) mg/l

0.59

Nitrate – Nitrogen (NO3-N) mg/l

0.23

Phosphate – Phosphorus (PO4-P) mg/l

1.76

Silicate-Silicon (SiO4-Si)mg/l

3.57

Chemical Oxygen Demand, mg/l

200

The effluents will meet the standards as prescribed for release of water into marine
environment.
Characteristics

Marine Coastal Area is :
1988

BOD for 5 days at 200C mg/l, Max.

100

pH

5.5 to 9.0
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Total suspended matter mg/l, Max

-

-for process waste water

100

-for cooling water effluent

Total suspended matter
content of influent cooling
water plus 10%

Particle size of :
Floatable solids, Max

3mm

Settleable Solids, Max.

850 microns

Temperature

450 C (max.) at the point
of discharge

Oil and grease, mg/l. Max

20

Phenolic compounds, mg/l max.

5.0

Cyanides (as CN), Mg/l, Max

0.2

Sulphides (as S), mg/l, max.

5.0

Fluorides (as F), mg/l

15

Residual chloride, mg/l

1.0

Insecticides

-

Arsenic (as As), mg/l, max

0.2

Cadmium (as Cd.), mg/l. Max.

2.0

Chromium (as Cd), mg/l. Max

1.0

Copper (as Cu), mg/l, max.

3.0

Lead (as Pb), mg/l, Max.

1.0

Mercury (as Hg), mg/l, max.

0.01

Nickel (as Ni), mg/l, max.

5.0

Selenium (as Se), Mg/l, Max.

0.05

Zinc (as Zn), mg/l. max.

5.0

Ammoniacal nitrogen, mg/l, max.

50

Chemical oxygen demand, mg/l. max.

250

Radioactive materials :
-8

Alpha emitters, c/ml. Max.

10

Beta emitters, c/ml, max

10-7
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Pesticides :
Organo-phosphorus compound(as P), mg/l, Max.

1.0

Chloriniated hydrocarbon (as Cl), mg/l Max.

0.02

Special initiative on pesticide residues
A solvenet extraction plant is proposed to be established which would function as a
pretreatment facility for all the products, so that the minute quantities of products like
profenophos which is highly sensitve to marine life would not be discharged along
with the effluent stream. The solvent extract plant would ensure that the effluents
discharged from sea outfall after dilution do not have any impact on the marine life.
The block diagram is given in the charts.
TOXICOLOGICAL STUDIES
Toxicity of the effluent has been studied to determine the sensitivity of the organisms
on exposure to a taxicant. The procedure adopted by NIO was adopted. During this
test, the experimental organisms are exposed to different concentrations of the
toxicant in a given time in order to know the nature and degree of response. The
acute toxicity test is the one in which the tolerance response of the organism to any
toxicant is evaluated by exposing it for a short period of time. In general, the level of
tolerance of organism to the toxicant is observed for a period of 72 hrs. The static
bioassay method, which is widely used as a short-term response experiment, is very
quick and the response of a toxicant to the organism is measured in terms of
mortality or lethality. In recent years, these experiments are carried out in a static
renewable media and the medium is changed for every 24 hrs. with the respective
concentrations of the toxicant. Because of this renewable method, the excretory
wastes and other mucus secretions of the organisms in response to the toxicant, if
any, can be eliminated. The treated effluent from the plant was tested for its toxicity
by exposing Penaeus Monodon postlarvae and an estuarine fish, Liza macrolepis
which are the two dominated species being exploited in the coastal fishing.
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The studies were conducted at a hatchery at Thimmapuram. The laboratory staff
regularly conduct such studies.
Postlarvae of Penaeus mondon
They were obtained from shrimp hatchery and sent to the laboratory in plastic bags
filled with ambient seawater (30 ppt) and oxygen. The postlarvae were transferred
immediately into plastic containers and were maintained the same way as in the
hatchery. Care was taken while handling the postlarvae to avoid any damage.
Crowding was avoided during maintenance of the larvae in the laboratory. Almost
uniform sized postlarvae (9 to 9.5mm) were chosen for the experiment. Only active
and intermoult postlarvae were considered for the experiments. They were
acclimatized to the laboratory conditions for a period of 48hrs. before use. Aeration
was provided throughout the period of maintenance and experimental regimen. The
postlarvae were fed with commercial diet as and followed in the hatchery. In addition,
a supplementary diet of Artemia flakes was also provided.
Liza Macrolepis
They were collected from the backwaters of Kandivalasa gedda during high tide and
brought to the laboratory in ambient seawater (30 ppt) utilizing local fishermen. They
were acclimatized to the laboratory conditions in fibre glass tanks with ambient
seawater for a period of 48hrs. They were provided with a commercial feed and the
water in the tanks was fully aerated during maintenance and experimentation.
Uniform sized (5 to 7cm) fish were used for the experiment.
RESULTS
Five concentrations of the treated effluent diluted to 10 times were considered. 25,
50, 75 and 100%. These concentrations were prepared by mixing seawater from the
same location as the sea outfall. Around ten post larvae and five fish were exposed
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to each of the above concentrations in each experiment. The mortality, if any, was
monitored for every 24 hrs. and recorded. The total monitoring period was 72 hours.
P. monodon Postlarvae
The morality rates of P.monodon postlarvae were examined. There was no morality
at any intervals of time up to 50% concentrations of the effluent. A marginal rate of
mortality occurred only at 72 exposed to 75% concentration of the effluent. On
exposure to 75% of the effluent, 7% mortality was observed. A maximum mortality
rate of 11% was observed at 100% concentration of the effluent. These results
indicate that the effluent appears to be mildly toxic to affect larvae at the highest
concentration.
Table – IV.33
Mortality rate (%)
Concentration of
48 hrs.
72 hrs.
the effluent (%) 24 hrs.
10 %

0

0

0

25 %

0

0

0

50 %

0

0

0

75 %

7

10.5

12.8

100 %

11

14.2

19.4

Liza macrolepis
The mortality rates are shown against different concentrations of the effluent. No
mortality was observed at any interval up to 75% of the effluent concentration
mortality rate of 8 % occurred only at 72% on exposure to 100% effluent
concentration.
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Effect of the Effluent on the Mortality rate of Lizamacro Lepes
Table – IV.34
Concentration of
the effluent (%)

24 hrs.

Mortality rate (%)
48 hrs.
72 hrs.

10 %

0

0

0

25 %

0

0

0

50 %

0

0

0

75 %

0

0

0

100 %

0

0

8.00

EVALUATION OF SITE VIS-A-VIS THE GUIDE LINES
Coastal Area Management.
As per Ministry's directive construction activities are not to be undertaken within
500 metres of the High Tide Line so as to protect the cultural, esthetic and ecological
values in coastal areas. The Directive has been addressed to all the coastal States
for ensuring that indiscriminate construction activities within the stretch of 500
metres of the High Tide Line do not result in serious environmental impacts in these
areas. The Coastal States have also been advised to prepare Status Reports and
Coastal Area Management Plans. Under the Environment (Protection) Act, 1986, a
directive has been issued whereby location of industries (excepting these which are
in connection with the promotion and development of tourism and those which are
permitted by the Central Government after examining the environmental impacts)
within 1 km. along the coastline has been prohibited.

The site as per the signification issued by the Ministry -falls in Category III CRZ-III. This
category is defined as follows:
Areas that are relatively undisturbed and those which do not belong to Category-I &
II. These w i l l include coastal zone in the rural areas (developed and undeveloped)
and areas within municipal limits where substantial development has not taken
place'.
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The annexure in the notification lists guidelines for constructions in the coastal
stretches. The various guidelines mentioned have been examined point wise
against the back drop o-f the data collected in the study area and the shore
establishment that is proposed to be constructed.
Guideline- i
The project proponents will not undertake any construction (including temporary
constructions and •fencing or such other barriers) within 200 metres, (in the land-ward
side) -from the High Tide Line and within the area between the low tide and high tide
line;

Observation:
The field survey which was carried out to locate the high tide line on the ground and
the distances measured from the high tide line to the proposed coastal site and the
associated minor infrastructure is located beyond the 500 mt. line from the hightide
line.
Guideline—ii
The covered area should not exceed 33 per cent of the plot size. The open area
should be suitably landscaped with appropriate vegetal cover;

Observation
The proposed coastal site establishment has an areal extent of 57 acres out o-f which
the buildup area would amount to around 100 sq.mts.
The coastal site selected for the transit storage of disposal establishment is beyond
the 500 mts. de limitation from the High Tide Line.
Guideline - iii

The construction should be consistent with the surrounding landscape and local
architectural style.
Observation
The design envisaged merges with the terrain.

148

Guideline—iv
The overall height o-f construction should not exceed 9 meters and the construction
should not be more than 2 -floors (ground -floor plus one upper floor);

Observation
The buildings as proposed to be constructed is only single storied (ground floor) pump
house with security and other appurtenant establishment. It dose not exceed the height
requirements as mentioned in the guideline.

Guideline—v
Ground water should not be tapped with in 500 meters

of the HTL without the

concurrence o-f the Central/State Ground Water Boards.

Observation
Ground water is not drawn within the 500 mts. from HTL in respect of operations at
the coastal site.

Guideline—vi
Extraction of sand, leveling or digging of sandy stretches except -for structural
foundation of building, swimming pool and basement, should not be permitted
within 500 metres of the High Tide Line;

Observation
The entire constructional activity
contravene

that would take place do not in any way

the guideline. construction of this storage and a such it does not

contravene the rules.

I

Guideline—vii
The quality of treated effluents, solid wastes, emissions and noise level etc. from
the project the competent authorities including the Central/State Pollution Control
Board and under the Environment (Projection) Act, 1986;
Observation
The shore establishment is essentially a treated effluent discharge facility .The
pumping system would essentially run on electrical power and even the
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supplementary power require in emergency would be generated with the plant site
and transmitted and no generation at shore site is contemplated.
All the treated effluence from the plant site which are transported to the coastal site for
discharge through the sea outfall meet the requirements of standards, described by the
central and State Pollution control boards. Further the treated effluents are diluted with
fresh water in the ratio of 1 to 10 before they are pumped through the sea outfall
system.

Guideline—viii
Necessary arrangements for the treatment of the effluents and solid wastes must be
made, it must be ensured that the untreated effluents and solid wastes are not
discharged into the water or on the beach;

Observation
The treated effluents from the plant site are brought to the transit storage facility in
tankers and are diluted at the ratio of 1 to 10 to ensure tds is as per norms and then is
discharged through the sea outfall. Solid wastes of any kind are do not exist in the
discharged effluents.
Guideline—ix
To allow public access to the

beach, atleast a gap of 20 metres width should

be provided between any two plots.

Observation:
There is no possibility of hindrance to beach from pubic. The discharge pipeline is
buried on the shower as per norms and does not affect beach goers.
Guideline—x
If the project involves diversion of
required under the Forest

forests for non-forest purpose, clearance as

(Conservation) Act, 1980 should be obtained. The

requirements of other Central and State laws as applicable to the project should
also be met with.
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Observation:
The proposed activity on the shore does not entail any conversion of forest land.
However a special greening and vegetative cover programme is recommended
to be launched and this would ensure restoration of coastal greenery.
The proposed storage system is essentially built in private lands belong to the
Nagarjuna Agri Chem and Forest land of any kind is not involved.

Guideline—7 (2)
In ecologically sensitive areas (such as marine parks, mangroves, coral reefs,
breeding sand spawning grounds of fish, wild life habitat and such other areas as
notified

by

the

Central/State

Government)

construction

of

beach

resorts/hotels/lodging houses shall not be permitted.
Observation :
Does not apply.

Discharge point and pipeline design through a Model
When the effluents are discharged through a submerged pipeline in the coastal
waters, the initial dilution mainly depends on the design characteristics of the
pipeline, density and volume of the effluents, density structure and the currents in
the ocean.
Effluent released through a submarine diffuser is diluted in two stages -nearfield and far-field. In the near field, plume dilution is controlled by momentum
and buoyancy forces of the effluent whereas in the far-field, the dilution is
affected by the prevailing ambient currents.
Mixing conditions in the near field are quite sensitive and controllable. In contrast
mixing conditions in the far field often show little sensitivity unless the ambient
conditions change substantially or drastic process variations are

introduced.
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Outfall designers can usually affect the initial mixing characteristics through
appropriate manipulation of design variables.
The model also takes the ambient velocity into account while calculating initial
dilution. Computations were performed for a diffuser with different number of
ports and jet velocities. Generally port velocities are selected in the range of 2.0 to
3.0 m/s as the lower velocities can cause settlement of suspended load in the
effluent pipeline and clogging of ports while higher velocities produce head
losses.
ASSESSMENT OF IMPACTS
Environmental Parameters
The identified parameters have been distributed in four categories viz., ecology,
environmental pollution, aesthetics and human interest. The parameters have been
assigned importance weights by an interdisciplinary team of experts making use of
ranked pair wise comparison technique. In this method “n” elements are combined
into ½ n (n-1) pairs. The more important element is given 1 point and the less
important element 0 point in each pair. If the importance is equal, each element
would get 0.5 point. Summing the total scores of each element, the PIU distribution
is calculated by the ratio of scores. Typical function relationship under each category
is illustrated. The resultant importance weights (PIU) are given on right hand side
brackets adjacent to all parameters. Higher the number greater will be the relative
importance.

The summary of environmental evaluation for

M/s.

Nagarjuna

Agrichem Ltd. has been described.
Ecology
The impacts on natural vegetation will not change much as clearance of site is not
required due to the proposed development.

The existing green belt would be

improved subsequently, natural vegetation will increase. As the yield from the local
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crops is subsequently less, the land is being used for the industrial activity, hence
positive effect.
Table - V
Environmental Impact Evaluation – Ecology
Parameter

Assigned
PIU

Environment Impact Unit

Change in EIU

Baseline Without

With
EMP

Without
EMP

With
EMP

EMP
Natural
Vegetation

15

8

5

10

-3

2

Crops

25

12

10

12

-2

0

Forest

30

10

10

15

0

5

10

2

2

2

0

0

10

5

4

6

-1

1

10

3

2

3

-1

0

100

40

33

48

-7

+8

Species
diversity
Plant
Production
Soil
Microbiology
Total
Table – V.1

Environmental Impact Evaluation – Environmental pollution
Parameter

Assigned
PIU

Environment Impact Unit

Change in EIU

Baseline Without

With
EMP

Without
EMP

With
EMP

EMP
Water
domain
Hydrology

30

18

15

15

-3

-3

210

156

138

156

-18

0

Water
quality
Attributes
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Air
Climate

30

24

24

24

0

0

Attributes

140

72

47

58

-25

-14

55

38

34

39

-4

+1

Attributes

55

44

35

40

-9

-4

Total

530

352

293

332

-59

-20

Land
Attributes
Noise

Table – V.2
Environmental Impact Evaluation – Aesthetics
Parameter

Assigned
PIU

Environment Impact Unit

Change in EIU

Baseline Without

With
EMP

Without
EMP

With
EMP

EMP
Topographic
character

20

14

14

14

0

0

Visual quality
(Air)

10

9

8

9

-1

0

Visual quality
(water)

15

12

10

12

-2

0

Odour

15

12

10

11

-2

-1

Native flora
and fauna

10

5

4

4

-1

-1

Vegetation
cover

20

12

12

16

0

4

Sound

10

8

8

8

0

0

Total

100

72

66

74

-6

+2
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Table – V.3
Environmental Impact Evaluation – Human interest
Parameter

Assigned
PIU

Environment Impact Unit

Change in EIU

Baseline Without

With
EMP

Without
EMP

With
EMP

EMP
Economic
output

40

20

25

27

5

7

Employment

40

18

25

27

7

9

Housing

20

10

12

15

2

5

Education

20

12

14

16

2

4

Water
availability

35

25

25

25

0

0

Sanitation

25

13

15

17

2

4

Transport and
20
Communication

12

16

20

4

8

Health

30

18

15

16

-3

-2

Life pattern

15

8

9

9

1

1

Infrastructure
and Human
settlements

25

14

15

17

1

3

Total

270

150

171

189

21

39

Table – V.4
Environmental Impact Evaluation – Summary
Parameter

Assigned
PIU

Change in EIU
Without
EMP

With
EMP

-7

+8

Environmental 530
pollution

-59

-20

Aesthetics

100

-6

+2

Human
interest

270

+21

+39

Total

1000

-51

29

Ecology

100

155

Overall Impact Evaluation
The proosed project would being about a marginal impact on environment in this
region due to release of pollutants as revealed in a negative score of 20. In plant
control measures for the suppression of process emissions would add further
improvement to environmental quality by reducing pollution. However human interest
attributes, which bring about enhanced economic prosperity through direct and
indirect employment, additional transport and educational infrastructure, reveal a
positive score of 39. In addition, the green belt development as a part of ecology will
improve the ecology and aesthetics in the plant and neighborhood regions. The
overall impact is therefore positive with a score of 29 from the proposed expansion /
development. In its totality the expansion / development of the plant due to increased
production capacities in the existing site would bring about economic prosperity thus
adding to the improvement in the quality of life of peole in the region.
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CHAPTER – V

IN CASE, THE SCOPING EXERCISE RESULTS IN NEED FOR ALTERNATIVES:




DESCRIPTION OF EACH ALTERNATIVE
SUMMARY OF ADVERSE IMPACTS EACH ALTERNATIVE
MITIGATION MEASURES PROPOSED FOR EACH ALTERNATIVE AND
SECTION OF ALTERNATIVE
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ALTERNATIVE TECHNOLOGIES
The process technology that is adopted has been tested in the R&D Laboratories of
the organization and is a proven technology. Every step has been taken to ensure
that adverse impacts due to the process and adoption of technology are not
generated in the entire exercise of expansion to 30 MT per day of production from the
present 12.5 MT per day production capacity.
As such information per say is not provided.
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CHAPTER – VI

TECHNICAL ASPECTS OF MONITORING THE EFFECTIVENESS OF
MITIGATION
MEASURES
(INCL.MEASUREMENT
METHODOLOGIES,
FREQUENCY, LOCATION DATA ANALYSIS, REPORTING CHEDULES,
EMERGENCY PROCEDURES, DETAILED BUDGET
&
PROCUREMENT
SCHEDULES)
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MOITORING OF MITIGATION MEASURES
The major pollution from the proposed expansion is increase in air emissions and
water effluents due to the increased production capacity. The air emissions are due
to the establishment of 4 mw power plant along with 10 & 6tph boilers and increased
utilization of incinerators.

The emissions form the Oil fired boiler will be let out

through a 40.5 m stack, and the emissions from the proposed 1000 KVA generator
would be let out thorough a stack of 6.3 meters above the roof level. The emissions
from the incinerators would be let out thorough the existing stacks. The stacks are
designed as per the prescribed norms of CPCB and hence the air quality of the study
area will to be effected much as the flue gas emissions are vented out through these
stacks for the safe dispersion in to the atmosphere. The air emissions from the
process are sent to the incinerators.
The process effluents arising from the reactors are sent directly for incineration. The
other effluents form the process are the steam condensate from the ejectors, which is
sent to the effluent treatment plant. The other sources of effluents are the blow
downs from the utilities like boiler, cooling tower and softening plant to RO. The
treated effluents will be diluted with the blow down from the utilities and will be
further processed.
Noise level rise is mainly due to the DG sets power plant. However the impact of the
rise in noise levels is minor as sufficient precautionary measures will be adopted to
mitigate the noise pollution.
Land parameters show improvement due to proper land use..

The solid wastes

generated from the process i.e., from incinerators, and rotary kiln from ETP are
disposed in the secured land fill at TSTF.
The Environmental Impacts could thus be surmised in respect of the various sectors
of environment at the plant and in the impact area.
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I.

Air Environment

II.

Water Environment

III.

Noise Environment

IV.

Land and Biological Environment

V.

Socio Economic Environment
Comparative Chart of Various Impacts

Table – IV.35
I. Air Environment

Impact scenario of air component is significant as

1. Air Quality

emissions due to the expansion of the plant.
However the predicted concentrations are well
within the standards prescribed by CPCB.

2. Meteorology
The meteorological data collected confirmed that
the climatic status of the study area is consistent
with regional meteorology.

The industrial activity

that is coming up has very negligible influence on
the meteorology of the region. So the same pattern
may continue.
II. Water Environment
3. Water

Surface water quality will not get affected as entire
quantity of effluent generated will be treated and
used

within

the

plant

site

for

green

belt

development.
4. Water Supply

Ground water will be used for both domestic and
industrial purposes. The impact on the water
resources in and around the industry is marginal
.

III. Noise Environment
5. Noise

There may be slight increase in noise levels due to
expansion.

There is no direct or indirect impact

due to the noise produced in the plant as the
residential area is beyond one kilo meter from it.
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IV. Land and Biological Environment
6. Forests

No impact on forests

7. Flora and Fauna

Green belt has a positive impact on flora. Slight
dislocation of fauna due to increased human
activity.

8. Land Use

Due to increased industrial activity, human activity
increases in the adjoining area. Land prices will
increase. So better land use pattern.

9. Landscape

Plant development and rich plantation improve the
visual effect.

10. Agriculture

No impact on agriculture as the treated effluent is
utilized for green belt development

11. Livestock

Positive impact due to demand for milk, eggs, and
meat.

12. Solid waste

Sludge generated from the process and effluent
treatment plant is disposed in secured land fill.

V. Socio Economic Environment
13. Educational Facilities

No significant impact is anticipated immediately.

14. Medical

Industry providing medical facilities at the site.

15. Occupational Facilities

Some of the employees will find direct employment
and many others indirect employment.

16. Transportation

Slight impact due to increase in vehicular traffic.

17. Power supply

Power is drawn from APSEB.

18. Housing

Some increase in house construction activity.

19. Economic aspects

Local economy will improve through employment
and rise in commercial activity.
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MAINTENANCE AND OPERATION OF ENVIRONMENT CONTROL SYSTEMS
The equipment is constantly checked for its performance, proactive maintenance is
adopted.

The

environmental

monitoring

results

are

evaluated

to

identify

problems/under performance of the equipment. Necessary steps will be taken to
rectify the identified problems/defects.
House Keeping
Good house keeping practices are adopted. Floor washing is avoided and mopping
with wet cloth is done regularly to minimize liquid waste generation. Paper waste
diminished by adopting intra office network. Sufficient workspace and proper lighting
is provided.
HUMAN SETTLEMENTS
There is no additional land requirement at the plant site for expansion. There is no
rehabilitation involved. The organization as it present is not planning a residential
colony for the plant.
TRANSPORT SYSTEMS
Proper parking places have been provided for the trucks and other vehicles by the
industries to avoid any congestion or blocking of roads. The industry is located away
from the highway as it may add to more road accidents because of substantial
increase in the movements of heavy vehicles and unauthorized shops and
settlements coming up around the industrial complex.
The organization is fully aware that Spillage of substances on roads inside the plant
may lead to accidents. As such proper road safety signs both inside and outside the
plant have been established for display for avoiding road accidents.
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Recovery – Reuse of Waste Products
Efforts are made to recycle or recover the waste materials to the extent possible. The
treated liquid effluents are conveniently and safety used.
Recycle


Recycle of steam condensate as boiler feed water



Steam condensate from the jacket of reactors and evaporators in
process plants is collected in a dedicated tank of 3KL capacity kept at
ground level.

Each production block condensate from this tank is

directly pumped cooling tower as making. Level indicator with a switch
is provided to the condensate tank to make pumping operation totally
automatic.


Recycle of steam condensate from ejectors as process water.



Recycle of condensate from MEE as makeup water in the scrubbers of
incinerators, I and R, Rotary Kiln.

Recover


Dilute HCI generated from the scrubbing of HCL gases are reused/sold
as by-product



HBr solution generated in the process byproduct is recycled back by
recovering Bromine.



Solvents are recovered and reused by distillation method

Solvent Recovery
The following measures are adopted for recovery of solvents in the process systems;
1.

Onsite distillation facilities are provided.

2.

All the reactors are provided with 2-stage condensers to trap vapors. The
second condenser is provided with chilled water/brine circulation.

3.

Dry vacuum pumps will be installed to enhance recovery of solvents.

4.

Dryers are provided with condensers to condense the solvents.
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5.

Bulk storage tanks are provided with flame arrestor with breather valves,
wherever it is req.

6.

All the pumps are provided with mechanical seals to avoid gland leaks.

7.

Total plant is provided with alternate power source buy way of DG sets.

8.

The recovery of solvents is optimized to ensure loss into atmosphere is
minimized, details are as presented below.

Reuse


Treated effluents are reused for green belt irrigation. The quantity of treated
effluents used for on land irrigation is in the order of 45 cum/day.

VEGETAL COVER
Environmental greening programme is an important component of the Environmental
Management Plan and is an imperative requirement for any major industrial activity,
as per the guidelines issued by the Ministry of Environment and Forests, GOI. The
expansion does not require any extra civil structure and hence there is no
requirement of site clearance. The existing industry has green belt development in 80
acres, and the management emphasizes the development of further greening of the
site to enhance environmental quality through; mitigation of fugitive emissions,
attenuation of noise levels, balancing eco-environment, consumption of treated
effluent, prevention of soil erosion, and creation of aesthetic environment.
The proper increase of the existing green belt at roadside avenues, road-crossing
intersections would considerably reduce the intensity of auto exhaust pollution.
Avenue plantation plays a very important role for greening the area, increase shady
area, increasing aesthetic value and for echo development of the area. The plant
species suitable for this purpose are mentioned in the following tables.
The greenbelt development and the ennuntial greenery / afferstation

is under

ensure development to the quality of the green belt. In the year 2003-04 of 4500
plants have been made with in the plant site, and it is envisaged to increase the
same to further enhance the decress of the greening.
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Table – VI.16
RECOMMENDED PLANT SPECIES TO DEVELOP GREEN BELT IN PLANT SITE

Bot

Botanical Name
Ficus alanarata
Pithecalobium dulca
Polyalthia lancifolia
Eucalyptus sp.
Leuciana leucacaphole
Allipada
Phyllanthus
Phyllanthus amblica
Anthocephalus casamba
Bouginvillea spectabilis
Poinsettia Pulchemima
Duranta plumiari
Vinca rasea
Soanum basilicam
Syneaen dactylsn

Air-Pollution tolerance
index
32
28
19
5
14
62
46
38
24
32
25
15
37
13
9

Table – VI.17
RECOMMENDED PLANT SPECIES FOR ROAD SIDE ANTATION
Botanical Name of the Plant species
Grutan so
Mirabilis jalara
Anaspesia populnea (tulip)
Lectona grandis (leak)
Shorea robusta (sal)
Puminalia arjuna (arjuna)
Polyalthia lenoifolia (Ashoka)
Ficus religiosa (peepal)
Mangifera indica (Mango)
Lacaratraria plasreirnal (Jerul)
Bauhinia pupuris (Machnar)
Survae indica (Black Ahoka)
Anthocophanus casamba (Yasarba)

Dust collection
efficiency
7.74
8.13
7.00
5.35
4.50
4.40
4.36
4.15
4.05
4.04
3.90
3.59
3.57
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The green leaves of the plants help in reducing the dust pollution in the atmosphere
by encouraging deposition of dust on their leaves. Plants with broad leaves and a
sticky surface with or without stomata are preferable for the purpose of plantations in
dust polluted areas. The “Dust Collection Efficiency” (DCE) of some of the plants is
indicated here under.
DCE
Thespesia populinia

7.00

Tectona grandis

8.35

Shorea robusta

4.50

Terminalia arjuna

4.49

Polyalthia longifolia

4.56

Ficus religiosa

4.15

Mangifera indica

4.05

Ficus bengalensis

3.59

Ficus elastica

4.00

RAIN WATER HARVESTING INITIATIVE
The State Pollution Control Board in their consent for operation in respect of air and
water acts have mentioned that rainwater harvesting be adopted for the site so as to
conserve as much of the rainwater that is falling on the site without going to the sea.
Keeping this perspective in view, NACL has developed rainwater-harvesting systems
in the plant area.
Rain Water Harvesting
In the recent lines certain specialized works are being executed to facilitate recharge
to groundwater under rainwater harvesting. The pits and trenches are being filled up
in layers of different sizes of hard broken stone and sand. This virtually behaves like
a slow sand filter.

Such filters have percolation rates ranging from 0.1 liter per

second per square meter of area to 1.5 liters per second per square meter of area. If
the inflow into these pits or trenches is at a higher rate (usually about 15 liters per
second) most of the flow due to rain fall run off, would pass over the pit. Thus the
graded filter material would not facilitate recharge of the entire inflow that occurs.
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After various studies it is now felt that it is enough if the sides of the trench are riveted
with rough stone and the top of the trench provided with an R.C. screen. Water will
be collected in the trench and the stored water would gradually recharge the water
table.
The present practice is to let off the roof top run-off water through outlet pipes into
existing drainage discharges. Instead, the run-off water from the rooftop are to be
diverted to recharge the groundwater.
The objectives of the rainwater harvesting programme at NACL are the following:


To collect rainfall over the roof tops and recharge the groundwater regime
through recharge structures



To channelise the surface flows if any and storm water drains to recharge the
groundwater and attempt at zero discharge from the site

Recharge from roof slabs
There are buildings, which are constructed with roof slabs – in the complex where the
rain water harvesting is initiated. These buildings have the possibility of rainwater
harvesting through collection of rainwater from the roof slabs.
Keeping the configuration of the buildings and the discharge pipeline from the roof it
is proposed to interconnect them with PVC pipeline of 150 mm diameter and these
PVC pipeline would be taken to recharge pits, which are excavated away from the
building to recharge the groundwater. The recharge pit would be of 1.5 mts diameter
with cement steerings which are not sealed. These constructions would be carried
out at both the buildings.
The design of the rainwater harvesting schemes is shown in the enclosed diagrams.
To assess the feasibility of location, the contour levels of the site have been
examined and locations have been arrived at where such clay cut offs could be
advantageously located.
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Recharge from Surface Drains
The drainage system that has been constructed with linings essentially as storm
water drains has been examined for a possible location of recharge structures. The
drain recharge structures comprise of six or eight numbers of 50 mm diameter holes
punctured in the floor concrete and fixed with PVC U bends to recharge the
subsurface strata from the surface drains. The U bends are to prevent siltation and
choking of the holes.
It is proposed to implement the rainwater-harvesting programme in three phases.
Phase 1 would be covering the rainwater-harvesting programme from the roof slabs.
Phase 2 would be covering the clay cut off trenches located in the site and Phase 3
would be covering the recharge piping systems in the storm water drains.
The budget estimate for establishment of the rainwater harvesting structures is
around Rs. 200000.

DISASTER PLANNING
Proper disaster planning has been done to meet any emergency situation arising due
to fire, explosion, sudden leakages. Fire fighting equipment and other safety
appliances are kept ready for use during disaster / emergency situation including
natural calamities as well.
Off site and on site emergency plan have been prepared and are under
implementation with the approval of the concerned regulatory authorities.

Fire Protection
The fire protection and safely equipment is present under installation are shown in
the following tables.
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Table – VI.23
List of Fire Extinguishers
S. No.

Type

Capacity

Quantity, Nos.

Location

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

S/A
CO2
DCP
DCP
CO2
CO2
DCP
Foam
DCP
DCP
CO2
DCP
CO2
DCP
CO2
Foam
CO2
DCP
CO2
DCP
CO2
DCP
DCP
CO2
Foam
DCP
DCP
CO2
DCP
CO2
DCP
DCP
CO2
DCP
Foam
DCP
Foam
DCP
CO2
DCP
Hallon
DCP

9 lit
4.5 kg
6 kg
5 kg
4.5 kg
2 kg
5 kg
9 lit
6kg
10kg
4.5kg
5kg
4.5kg
5kg
4.5kg
9lit
4.5kg
5kg
4.5kg
5kg
4.5kg
5kg
5kg
4.5kg
9 lit.
10kg
5kg
4.5kg
5kg
4.5kg
5kg
10kg
4.5kg
5kg
9lit.
5kg
9 lit.
5kg
4.5kg
5kg
2.5kg
5kg

4
1
1
1
1
1
1
1
1
1
1
1
1
4
4
2
2
3
1
2
2
2
2
2
2
6
1
2
1
1
1
2
1
1
1
1
1
1
1
1
4
2

Boiler
Boiler
Boiler
R&D
R&D
Engg. Store
Engg. Store
Security
Security
Security
Security
Workshop
Workshop
Sub station
Sub station
DG Room
MCP ‘0’ MTS
MCP ‘0’ MTS
MCP ‘5’ MTS
MCP ‘5’ MTS
MCP ‘10’ MTS
MCP ‘10’ MTS
Utility
Utility
Tank farm
Tank farm
Chlorine shed
Chlorine shed
RM Store
Canteen
Canteen
Canteen
Incinerator 1
Incinerator 1
Incinerator 1
Laundry
Pump house
Pump house
Dispensary
Dispensary
Office
Acephate ‘0’ MTS
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43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

CO2
DCP
CO2
DCP
DCP
CO2
DCP
CO2
DCP
CO2
DCP
CO2
DCP
CO2
DCP
CO2
DCP
CO2
DCP
CO2

4.5kg
5kg
4.5kg
5kg
5kg
4.5kg
5kg
4.5kg
5kg
4.5kg
5kg
4.5kg
5kg
4.5kg
5kg
4.5kg
5kg
4.5kg
5kg
4.5kg

1
2
1
3
2
2
1
1
1
1
1
1
1
1
1
1
1
1
3
6

Acephate ‘0’ MTS
Acephate ‘5’ MTS
Acephate ‘5’ MTS
Acephate ‘10’ MTS
Finished goods Stores
Finished goods Stores
Incinerator 2
Acephate formulation plant
ATED
ATED
SL plant
SL plant
Oil fired Boiler
Oil fired Boiler
Incinerator 1
Incinerator 1
Fire & safety office
Fire & safety office

List of Fire Alarm System
S. No.

Description of item

Quantity

1.

Ware house

1 No.

2.

Central alarm system at security room

1 No.

ENVIRONMENTAL MANAGEMENT CELL
The implementation of the environmental Management Plan includes the following
aspects.


Facilities, Infrastructure in equipment involved for environmental control of
emissions and treatment of effluents as well as control of noise abetment and
sea outfall facility.



Costs involved in environmental greening programme



Costs involved in operation and maintenance of facilities and for personnel
and associated human resources required for the monitoring of the
programme.

The cost estimates are enclosed.
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Table – VI.24
STATEMENT OF EXPENDITURE INCURRED ON THE EXISTING FACILITY
FOR ENVIRONMENTAL PROTECTION
Rs. In lakhs
INVESTMENT FOR WASTE TREATMENT FACILITY
TOWARDS INCINERATORS, FORCED EVAPORATION
SYSTEMS, BIOLOGICAL TREATMENT PLANT, LANDFILLS,
ETC. UPTO 31/03/2005

431.0

FROM 01.04.05 TO 31.01.06
Reverse Osmosis Plant

161.5

Condensate Recycling System

40.0

Effluent Recycling system

153.0

Bromi Recovery

133.0

MEE & Rotary Klin

353.0

ETP-LAB

4.2

Went Gas Scrubbling System

37.5
882.0

Sub Total

1313.2

Grand Total

Proposed Investment
Rs. In lakhs
Capacity Enhancement of Forced Evaporation

50

Capacity Enhancement of Biological Treatment

10

system
Odour control systems

30

Sea outfall

150

Grand Total

230

Other Management Practices
The packing drums are sent to the supplier for refilling. Some of the containers which
have HDPE lining are reused for packing the final products. Proper house keeping
practices are adopted to maintain cleanliness and to minimize wastes, and reduce
pollution. Proper parking place is provided adjacent to the industry for the heavy
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vehicles to avoid any congestion or blocking of the roads. Proper road safety
signboards are erected with in the plant site to avoid road accidents. Since all the raw
materials and the final products are transported by road from the plant site, the staff
of the vehicles are informed of the hazardous nature of the products and trained to
manage exigencies due to spillage or accidents, before informing the competent
authorities.
Records are maintained for the analysis of raw effluents and treated effluents,
ambient air quality data, stack emissions monitoring results, micro-meteorological
data an noise levels. These records are not only required for the perusal of the
regulation authorities but also to derive at the efficiencies of the pollution control
equipment as the objective of the project proponent is not only compliance with
statutory regulations, but also a serious commitment towards clean environment.
The industry maintains the records as per the hazardous waste regulation and EPA
regulations and apply for the annual consents for air and water, and renewal of
authorization for the storage of hazardous waste as per Hazardous Waste (Handling
& Management) Rules, 1989. The records of hazardous waste manifest is
maintained. Further proper precautions are taken for disposal of hazardous wastes to
TSDF at Pharmacity .
Staff Required for Post project Monitoring
The post project monitoring

is carried out through third party assessment. The

industry has an environmental wing which is supervised by the Head, Waste
Management and the following staff are available under this wing:
Shift Engineers (Env.)

:

6 nos.

Operator/chemists

:

25 nos.

Fitters

:

4 nos.

The same staff would be continued after the expansion.

Records are being

maintained for the analysis of raw effluents and treated effluents, ambient air quality
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data, stack emissions monitoring results, micro-meteorological data and noise levels.
These records are not only required for the perusal of the pollution control board
authorities but also to derive at the efficiencies of the pollution control equipment as
the objective of the project proponent is not only compliance with statutory
regulations, but also a serious commitment towards clean environment.
PUBLIC ISSUES
The pesticide plant of Nagarjuna Agrichem has been in operation from 1993 at
Arinama Akkivalasa in Etcherla Mandal of Srikakulam District. The product profile has
underground changes over the years because of market demands.
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CHAPTER – VII






PUBLIC CONSULTATION
RISK ASSESSMENT
SOCIAL IMPACT ASSESSMENT
R & R ACTION PLANS
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PUBLIC CONSULTATION
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RISK ASSESSMENT
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SOCIAL IMPACT ASSESSMENT
PUBLIC ISSUES
The pesticide plant of Nagarjuna Agrichem has been in operation from 1993 at
Arinama Akkivalasa in Etcherla Mandal of Srikakulam District. The product profile has
underground changes over the years because of market demands.

ODOUR
The product profile which is presently in operation comprising of Monochrotophos,
Atraizine and Profenophos have been responsible major degrading aspects in regard
to odour dispersion. Out of these products Monochrotophos and Atraizine have now
been discarded in the new product range with increased capacity production of 30
tpd.

This is a major step to contain and remove the odour problem which was

attributed to the factory generally by the public in the impact area particularly in the
near vicinity.
Odour from Profenophos manufacture is being contained through application of
special measures as suggested in the special report prepared by the third party
consultant and submitted to AP Pollution control board.
Keeping the odour problem in view a special study has been undertaken at the
instance of AP Pollution Control Board to study the dispersal patterns of the odours in
detailed in the plant and the report was submitted to APPCB discussed and
appreciated.

This is the perhaps the first instance where a special report and

documentation has been made of the odour dispersal patterns and the AOT levels.
Similar exercise is being done for the expanded product profile so that necessary
steps can be initiated to contain the appreciation of the odour by the public around
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the plant. This is a separate report that is being submitted to the board and
themInistry.
EFFLUENT DISCHARGES
In the expanded scenario of product profile in capacity production, it has been
decided to established a sea out fall facility was a transportation of treated effluents
from the plant through tankers and through pipeline for ultimate discharge of Bay of
Bengal of Kandivalasa Gedda confluence point. The facility has the capacity to
discharge 300 KLD while the quantum of effluents with the capacity production is 140
of the maximum level. This would also take care of the blowdowns of DM plant for the
4 MW power plant in times necessity.
As such the apprehensions in regard to effluent discharges has been completely
taken care off. As far as the plant operations are concerned it is a “0” discharge
effluent situation. Further the organization has recently installed MEE, Rotary Kiln,
RO Plant and expanded ETP as well as Bromine recovery plant which would ensure
that the effluents are properly treated.
STORM WATER DRAINAGE
Strom water drainage system has been redesigned to take charge of excessive rain
fall and rain water recharge structures have also been conseptualised.
PUBLIC HEALTH AND PERCEPTIONS
The stack heights have been designed and implemented to enable dispersion of
ground level concentrations to meet the standards prescribed. The stacks are also
regularly monitor. The new additional stack that is being established is in respect of 4
MW power plant for which the scheduled height for the dispersal patterns has been
given as 45 mts. The organization has increased the site to 48 mts. keeping in view
the air modeling exercise so that the ground level concentrations are maintained at
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the same level as in earlier scenario. These ensure that impact on health conditions
due to air emissions is not present.
The liquid effluents which were earlier being released to the land after treatment
within the plant site have now been completely removed and are being discharged
into the sea. When effluents are released on to the land after the treatment as per the
standards prescribed for the regulatory authority there is always a cumulative loading
effect which would have a degrading impact on the ground water regime. Which
would again come back to normal sea when there is heavy rain fall. Any usage of the
ground water regime in the degrading condition may cause health problems but as
the land discharge is as per regulatory authority, owners of responsibility is not on
the plant.
Even this possibility is now being removed as a entire treated effluents are going to
sea.
HAZARDOUS WASTE
There is a secured land fill that has been established for disposal of hazardous waste
as per the directions of the APPCB. Eventhough this is a secured landfill, as per the
directions of the APPCB the hazardous waste are now being transported to the TSDF
facility in pharmacity in Parawada mandal of Visakhapatnam district as and when the
complex is ready for operation. Till such time the hazardous wastes are being
transported to TSDF facaility at Hyderabad which is the joint venture of APPCB.
POWER PLANT
The coal feed stock is being imported for the 4 Mw power plant. There could be a
possibility of utilization of Indian coal as a standby measure. The organization is
utlised imported coal to reduce the ash problem. The ash that is available from the
power plant is being distributed to the public economy for cement production and for
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brick manufacturers. The 4 MW power plant would have bag filters and ESP for dust
suppression.
IMPACT ON WATER BODIES
The monitoring of the water analysis of 3 surface water bodies since the insuption of
the plant till the reent study of 2005-2006 has not indicated any major differences of
water quality which is injurious to public health. The bore welll waters from Budumuru
has been consistently recording marginal higher values and these are attributed to
local conditions.
Bio monitoring of the tank sediments is not conseptuaised as the tank waters have
not showened deteriation in quality. Further with effluents not being available for land
discharge the further deterating impact on any of the water bodies does not exist.
The pesticide unit is not released any final product from the process which has an
impact on the environment. The entire production which is a finished product will go
for formulaion and for export. As such one should rule out the possibility of the impact
of the pesticide unit on the soil and water attributes.
The local environmental conditions are responsible for higher marginal values in
regard to water attributes like TDS and Nitrates which are due to local prevailing
conditions essentially from sanitation and sewage.
HEALTH PROFILE AND PUBLIC ISSUES
The pesticide plant of Nagarjuna Agrichem has been in operation from 1993 at
Arinama Akkivalasa in Etcherla Mandal of Srikakulam District. The product profile has
underground changes over the years because of market demands.
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COMMUNITY DEVELOPMENT PROGRAMMES

S NO
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Development Programmes
Distributed three wheel chair cycles to physically handicapped in
Srikakulam district
Supply of study materials to poor children studying in primary schools
Construction of school buildings at Allinagaram and
Kesavadasupuram villages
Construction of compound wall for School at Chilakapalem village
Purchased 0.5 Acre ground for school at Kesavadasu-puram village
Additional teachers provided for schools located at Kesavadasupuram,
Arinama Akkivalasa and Narsapuram villages and monthly salaries are
being paid by the company
Financial aid provided to schools to procure laboratory equipment
Mega medical camps conducted for poor people in villages around the
factory and medicines distributed free of cost
Bore wells, overhead tank and drinking water distribution facility
provided to around 500 families at Kesavadasu Puram village
10 MT of food grains distributed to cyclone victims
Scholarships are being provided to best students and awards to best
teachers in schools located in surrounding villages
Brain fever preventive medicines distributed in all schools in
Srikakulam district
Finanacial aid is being provided for poor people for medical treatment
Donated Rs 5 Lacs to red cross society
Promoting family planning operations in the district.
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R & R ACTION PLANS
There is no Resettlement and Resettlement involved in the proposed expansion
programme. The entire programme is being taken up within the plant site.\
Even in the case of marine outfall there is no rehabilitation or resettlement in respect
of routing of pipeline. The access to fishermen to the sea is not hampered or
obstructed.
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CHAPTER – VIII





IMPROVEMENTS IN THE PHYSICAL INFRASTRUCTURE
IMPROVEMENTS IN THE SOCIAL INFRASTRUCTURE
EMPLOYMENT POTENTIAL-SKILLED;
SEMI-SKILLED AND UNSKILLED
 OTHER TANGIBLE BENEFITS
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IMPROVEMENTS TO PHYSICAL AND SOCIAL INFRASTRUCTURE
The expansion programme would result in an investment of 55 crores at the plant site
which would require additional work force during construction and also semi skilled
and skilled manpower. It is proposed to utilize the work force strength of 200 during
construction period.
There will be a requirement of around 40 technical personnel for operating the
expansion programme. And another 40 would be required in support services.
There will be a marginal improvement of social and economical infrastructure to meet
the demand of additional work force and expansion.
The establishment of a pipeline for the supply of required quantity of water from the
Nagavali Riverbank site would remove the flying of tankers on the roads which was to
the traffic management.
The treated effluents were being discharged through tankers to TSDA facility in
Parawada. As effluents are now being disposed through the pipeline to the sea
outfall system off Pedda gedda, which would also reduce the movement of tankers.
Further recycling systems have been introduced which would further reduce the
effluents.
Establihsment of sea outfall completely prevent any kind of deteriating effects on the
surrounding agricultural lands.
These are the benefits from the project proposed to be implemented.
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CHAPTER – IX

IF RECOMMENDED AT THE SCOPING STAGE
No recommendation has been made at the public hearing.

186

CHAPTER – X

DESCRIPTION OF THE ADMINISTRATIVE ASPECTS OF ENSURING THAT
MITIGATIVE MEASURES ARE IMPLEMENTED AND THEIR EFFECTIVENESS
MONITORED, AFTER APPROVAL OF THE EIA
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ENVIRONMENTAL MANAGEMENT CELL
The implementation of the environmental Management Plan includes the following
aspects.


Facilities, Infrastructure in equipment involved for environmental control of
emissions and treatment of effluents as well as control of noise abetment and
sea outfall facility.



Costs involved in environmental greening programme



Costs involved in operation and maintenance of facilities and for personnel
and associated human resources required for the monitoring of the
programme.

The cost estimates are enclosed.
Table – VI.24
STATEMENT OF EXPENDITURE INCURRED ON THE EXISTING FACILITY
FOR ENVIRONMENTAL PROTECTION
Rs. In lakhs
INVESTMENT FOR WASTE TREATMENT FACILITY
TOWARDS INCINERATORS, FORCED EVAPORATION
SYSTEMS, BIOLOGICAL TREATMENT PLANT, LANDFILLS,
ETC. UPTO 31/03/2005

431.0

FROM 01.04.05 TO 31.01.06
Reverse Osmosis Plant

161.5

Condensate Recycling System

40.0

Effluent Recycling system

153.0

Bromi Recovery

133.0

MEE & Rotary Klin

353.0

ETP-LAB

4.2

Went Gas Scrubbling System

37.5
882.0

Sub Total

1313.2

Grand Total

Proposed Investment
Rs. In lakhs
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Capacity Enhancement of Forced Evaporation

50

Capacity Enhancement of Biological Treatment

10

system
Odour control systems

30

Sea outfall

150

Grand Total

230

Other Management Practices
The packing drums are sent to the supplier for refilling. Some of the containers which
have HDPE lining are reused for packing the final products. Proper house keeping
practices are adopted to maintain cleanliness and to minimize wastes, and reduce
pollution. Proper parking place is provided adjacent to the industry for the heavy
vehicles to avoid any congestion or blocking of the roads. Proper road safety
signboards are erected with in the plant site to avoid road accidents. Since all the raw
materials and the final products are transported by road from the plant site, the staff
of the vehicles are informed of the hazardous nature of the products and trained to
manage exigencies due to spillage or accidents, before informing the competent
authorities.
Records are maintained for the analysis of raw effluents and treated effluents,
ambient air quality data, stack emissions monitoring results, micro-meteorological
data an noise levels. These records are not only required for the perusal of the
regulation authorities but also to derive at the efficiencies of the pollution control
equipment as the objective of the project proponent is not only compliance with
statutory regulations, but also a serious commitment towards clean environment.
The industry maintains the records as per the hazardous waste regulation and EPA
regulations and apply for the annual consents for air and water, and renewal of
authorization for the storage of hazardous waste as per Hazardous Waste (Handling
& Management) Rules, 1989. The records of hazardous waste manifest is
maintained. Further proper precautions are taken for disposal of hazardous wastes to
TSDF at Pharmacity .
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Staff Required for Post project Monitoring
The post project monitoring

is carried out through third party assessment. The

industry has an environmental wing which is supervised by the Head, Waste
Management and the following staff are available under this wing:
Shift Engineers (Env.)

:

6 nos.

Operator/chemists

:

25 nos.

Fitters

:

4 nos.

The same staff would be continued after the expansion.

Records are being

maintained for the analysis of raw effluents and treated effluents, ambient air quality
data, stack emissions monitoring results, micro-meteorological data and noise levels.
These records are not only required for the perusal of the pollution control board
authorities but also to derive at the efficiencies of the pollution control equipment as
the objective of the project proponent is not only compliance with statutory
regulations, but also a serious commitment towards clean environment.
PUBLIC ISSUES
The pesticide plant of Nagarjuna Agrichem has been in operation from 1993 at
Arinama Akkivalasa in Etcherla Mandal of Srikakulam District. The product profile has
underground changes over the years because of market demands.
ODOUR
The product profile which is presently in operation comprising of Monochrotophos,
Atraizine and Profenophos have been responsible major degrading aspects in regard
to odour dispersion. Out of these products Monochrotophos and Atraizine have now
been discarded in the new product range with increased capacity production of 30
tpd.

This is a major step to contain and remove the odour problem which was

attributed to the factory generally by the public in the impact area particularly in the
near vicinity.
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Odour from Profenophos manufacture is being contained through application of
special measures as suggested in the special report prepared by the third party
consultant and submitted to AP Pollution control board.
Keeping the odour problem in view a special study has been undertaken at the
instance of AP Pollution Control Board to study the dispersal patterns of the odours in
detailed in the plant and the report was submitted to APPCB discussed and
appreciated.

This is the perhaps the first instance where a special report and

documentation has been made of the odour dispersal patterns and the AOT levels.
Similar exercise is being done for the expanded product profile so that necessary
steps can be initiated to contain the appreciation of the odour by the public around
the plant. This is a separate report that is being submitted to the board and
themInistry.
EFFLUENT DISCHARGES
In the expanded scenario of product profile in capacity production, it has been
decided to established a sea out fall facility was a transportation of treated effluents
from the plant through tankers and through pipeline for ultimate discharge of Bay of
Bengal of Kandivalasa Gedda confluence point. The facility has the capacity to
discharge 300 KLD while the quantum of effluents with the capacity production is 140
of the maximum level. This would also take care of the blowdowns of DM plant for the
4 MW power plant in times necessity.
As such the apprehensions in regard to effluent discharges has been completely
taken care off. As far as the plant operations are concerned it is a “0” discharge
effluent situation. Further the organization has recently installed MEE, Rotary Kiln,
RO Plant and expanded ETP as well as Bromine recovery plant which would ensure
that the effluents are properly treated.
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STORM WATER DRAINAGE
Strom water drainage system has been redesigned to take charge of excessive rain
fall and rain water recharge structures have also been conseptualised.
PUBLIC HEALTH AND PERCEPTIONS
The stack heights have been designed and implemented to enable dispersion of
ground level concentrations to meet the standards prescribed. The stacks are also
regularly monitor. The new additional stack that is being established is in respect of 4
MW power plant for which the scheduled height for the dispersal patterns has been
given as 45 mts. The organization has increased the site to 48 mts. keeping in view
the air modeling exercise so that the ground level concentrations are maintained at
the same level as in earlier scenario. These ensure that impact on health conditions
due to air emissions is not present.
The liquid effluents which were earlier being released to the land after treatment
within the plant site have now been completely removed and are being discharged
into the sea. When effluents are released on to the land after the treatment as per the
standards prescribed for the regulatory authority there is always a cumulative loading
effect which would have a degrading impact on the ground water regime. Which
would again come back to normal sea when there is heavy rain fall. Any usage of the
ground water regime in the degrading condition may cause health problems but as
the land discharge is as per regulatory authority, owners of responsibility is not on
the plant.
Even this possibility is now being removed as a entire treated effluents are going to
sea.
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HAZARDOUS WASTE
There is a secured land fill that has been established for disposal of hazardous waste
as per the directions of the APPCB. Eventhough this is a secured landfill, as per the
directions of the APPCB the hazardous waste are now being transported to the TSDF
facility in pharmacity in Parawada mandal of Visakhapatnam district as and when the
complex is ready for operation. Till such time the hazardous wastes are being
transported to TSDF facaility at Hyderabad which is the joint venture of APPCB.
POWER PLANT
The coal feed stock is being imported for the 4 Mw power plant. There could be a
possibility of utilization of Indian coal as a standby measure. The organization is
utlised imported coal to reduce the ash problem. The ash that is available from the
power plant is being distributed to the public economy for cement production and for
brick manufacturers. The 4 MW power plant would have bag filters and ESP for dust
suppression.
IMPACT ON WATER BODIES
The monitoring of the water analysis of 3 surface water bodies since the insuption of
the plant till the reent study of 2005-2006 has not indicated any major differences of
water quality which is injurious to public health. The bore welll waters from Budumuru
has been consistently recording marginal higher values and these are attributed to
local conditions.
Bio monitoring of the tank sediments is not conseptuaised as the tank waters have
not showened deteriation in quality. Further with effluents not being available for land
discharge the further deterating impact on any of the water bodies does not exist.
The pesticide unit is not released any final product from the process which has an
impact on the environment. The entire production which is a finished product will go
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for formulaion and for export. As such one should rule out the possibility of the impact
of the pesticide unit on the soil and water attributes.
The local environmental conditions are responsible for higher marginal values in
regard to water attributes like TDS and Nitrates which are due to local prevailing
conditions essentially from sanitation and sewage.
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CHAPTER – XI

OVERALL
JUSTIFICATION FOR IMPLEMENTATION OF THE PROJECT
EXPLANATION OF HOW, ADVERSE EFFECTS HAVE BEEN MITIGATED.
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REPORT IN BRIEF
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CHAPTER – XII

THE NAMES OF THE CONSULTANTS ENGAGED WITH THEIR BRIEF RESUME
AND NATURE OF CONSULTANCY RENDERED
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CONSULTANTS AND EXPERTS
The following consultants and experts have been involved in the preparation of the
documentation of various aspects of the project.
PROCESS CONSULTATNS
Name
Father’s Name
Dt. Of Birth
Edu. Qualification

:
:
:
:

G. Varkees Tharuma Raj
M Gnanasikamony
5/2/1952
M.Sc. Chemistry (1st Rank – Gold Medalist)
Madurai Kamaraj University (1976-78)
Ph.D. in Physical Organic Chemistyr
IISC (1978-1984)

Professional
Experience

:

1.Gujarat Insecticides Limited, GIDC, Ankleshwar, Gujarat
(1984-1990 – 6 years)
Worked as Sr. Manager, Technical Services and R&D.
Main activities were Process Development,
Plant Stabilisation, Process Improvement.
2. M/s. Bharat Rasayan Limited, Rolstak, Haryana
(1990 – 1993 – 3 year)
Worked as Director Process. The responsibilities were
Factory Management, Production, Pollution Control etc.
3. M/s. Tagros Chemicals (India) Ltd.,SIPCOT, Cuddalore
(1993 – 1995 – 2 1/2 years)
Worked as Director Process. The responsibilities were
Factory Management, Production, Pollution Control etc.
Worked as Director Technical taking the responsibilities
Of Factory Management, Plant Construction, Production
And Pollution Control Etc.
4. M/s. Meghmani Organis Ltd., Ahmadabad
(1995 – 1998 – 3 ½ years)
Worked as Executive Director. The responsibilities were
The total factory operations and new projects launch.
5. M/s. Nagarjuna Agrichem Ltd., Srikakulam, A.P.
(1999 to continue)
Working as Chief (R&D and Projects). The responsibilities
Are Process Development Work and Project Execution.
Dr. G V Raj
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RISK ASSESSMENT AND HAZOP STUDIES
Prof. KV Rao
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ENVIRONMENTAL STUDIES
PROFESSOR R.V. RAMA RAO
(RAVIPATY VEERA RAMA RAO)
(Born 15th July 1940 at Guntur, Andhra Pradesh – 63 years)
RESIDENCE AND
63, Kirlampudi Colony
COMMUNICATIONS..
Uplands, Visakhapatnam – 530 023
Tel
:
0891 6532306
e-Mail : rvrrao40@rediffmail.com
PRESENT ADMINISTRATIVE POSITIONS AND DESIGNATIONS...


Chief Project Coordinator, Institute of Development and
Planning Studies (IDPS), Visakhapatnam



Director, (Hon.) Centre for Strategies for Sustainable
Development, CSSD, Visakhapatnam
Advisor, NISIET, Government of India, Hyderabad

And also


Positions held
 Advisor, Science and Technology ,Rajeev Gandhi Technology Mission,
Government of AP
 Advisor, National Council for Rural Institutes
 Advisor, National Ship Design and Research Centre, NSDRC, Ministry of
Surface Transport, GOI
 Director, Institute for Coastal and Offshore Research, Visakhapatnam
 Principal, University College of Engineering, Andhra University
 Director, Centre for Remote Sensing and Information Systems, AU
 Head, Department of Geo-Engineering and Resource Development
Technology, University College of Engineering, Andhra University
SUBJECT SPECIALISATION / INTERESTS
(1) Environment, GIS & Remote Sensing
(2) Water, Land, Bio, Non-conventional Energy Resources
(3) Planning and Logistics / Strategy Development
(4) Ports and Infrastructure / Utility Planning
SPECIAL ASSIGNMENTS
A number of special assignments have been undertaken by Prof. RV Rama Rao, at
the instance of Prime Minister’s Office (during the tenure of Prof. MGK Menon as
Scientific Advisor to Prime Minister) and by various Ministries and these include the
following





A special report on State of Environment of the country.
A special report on Cyclone Probing Aircraft
A special report on Andaman & Nicobar Islands
A special compendium report on Integrated Deep Sea Fan of Bay of Bengal for
the Department of Science and Technology, GOI
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MANAGERIAL STUDIES
Shri Haragopal
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