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Environmental Management Plan (EMP) 

 

10.1  Introduction 

 

The Environmental Management Plan (EMP) is a site specific plan developed to ensure that the 

project is implemented in an environmental sustainable manner where all contractors and 

subcontractors, including consultants, understand the potential environmental risks arising from 

the proposed project and take appropriate actions to properly manage that risk. EMP also ensures 

the project implementation is carried out in accordance with the design by taking appropriate 

mitigative actions to reduce adverse environmental impacts during its life cycle. The plan 

outlines existing and potential problems that may adversely impact the environment and 

recommends corrective measures where required. Also, the plan outlines roles and responsibility 

of the key personnel and contractors who are charged with the responsibility to manage the 

Apollo Hospital building, Kolkata. 

 

The impact previously identified having some adverse effect on the different environmental 

attributes along with some beneficial impact of the project, both during construction and 

operation of the Apollo Hospital building. Proper mitigatory measures if implemented can 

reduce the negative impact during construction and operation. The environmental management 

plan is therefore prepared to minimise the adverse impact. 

 

The EMP is generally: 

 

• Prepared in accordance with rules and requirements of the MOEF and the West Bengal State 

Pollution Control Board (WBPCB); 

• To ensure that the component of facility are operated in accordance with the design; 

• Process that confirms proper operation through supervision and monitoring; 

• System that addresses public inconvenience during construction and operation of the facility; 

and 
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• Plan that ensure remedial measures are implemented immediately. 

 

The key benefits of the EMP are that it provides the organization with means of managing its 

environmental performance thereby allowing it to contribute to improved environmental quality. 

The other benefits include cost control as improved relations to the stakeholders. 

 

Environmental management plan (EMP) during construction stages with possible mitigatory 

measures are presented below.  

 

EMP during the construction and operation stages is as follows: 

 

10.2  Air Quality Management 

There are three potential sources of air pollution on construction sites. They are exhaust gases 

from vehicles and machinery and exhaust material from chippers. Ambient Air Quality indicates 

of overall state of environment of a particular area. It was ensured that all vehicles and 

machinery are fitted with appropriate emission control equipment, maintained frequently and 

serviced to the manufacturers' specifications. Smokes from internal combustion engines were not 

visible for more than ten seconds. Ambient air quality (AAQ) is an important criterion of a sound 

environment and its degradation causes various long-term impacts on the human health & 

wealth.  

 

Adjacent areas of the site consist of Residential complexes, shopping malls etc. Therefore, 

Construction and decommissioning activities might generate emission of fugitive dust caused by 

a combination of on-site movement of construction materials. As there will be no excavation 

activities thus the fugitive dust emission will not cause problems within the existing hospital area 

and the surrounding. A secondary source of emissions might have included exhaust from diesel 

engines of construction equipments. Adequate mitigation measures were adopted to reduce and 

control air emissions from construction and decommissioning site.  
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10.2.1Air Pollution Monitoring and Management 

Regular Monitoring of air pollution within the complex may be undertaken as per the advice of 

WBPCB and the report has to be submitting to the regulatory authority. Detailed management 

plan given in below section. 

 

10.2.2Ambient Air Quality of the site 

Ambient Air Quality of the study area during 10.06.2014 to 03.07.2014. The monitoring 

locations are: 

 

1. Project site 

2. Kadapara 

3. Kankurgachi crossing 

4. Bengal Chemical 

Table 7: Air Quality Baseline Data 

Sl. 

No. 

Location  Date of 

Monitoring 

PM 10 PM 2.5 SO2 NO2 O3 NH3 

1 PROJECT SITE 10.06.14 113.8 68.8 6.8 44.5 18.6 33.7 

16.06.14 96.4 46.4 6.8 38.2 17.4 30.6 

23.06.14 126.1 78.9 7.1 56.7 28.4 41.4 

30.06.14 87.3 50.4 6.6 30.7 20.6 29.6 

2 KADAPARA 12.06.14 90.7 41.3 6.6 40.2 16.8 31.6 

16.06.14 88.8 28.9 6.6 33.7 18.2 32.4 

23.06.14 108.5 46.7 6.8 48.3 21.5 38.6 

30.06.14 89.6 30.2 5.9 34.5 19.7 30.6 

3 KANKURGACHI 13.06.14 161.7 88.8 6.4 37.7 23.6 37.4 

19.06.14 130.8 67.4 7.2 38.4 19.8 33.8 

26.06.14 121.4 55.9 6.8 40.1 24.3 31.6 

03.07.14 60.5 21.5 6.1 32.8 17.5 28.4 

4 BENGAL 13.06.14 110.2 43.4 6.6 36.8 21.7 36.6 
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Sl. 

No. 

Location  Date of 

Monitoring 

PM 10 PM 2.5 SO2 NO2 O3 NH3 

CHEMICAL 19.06.14 80.3 37.8 6.8 37.3 20.4 34.7 

26.06.14 98.4 30.5 6.4 37.4 20.8 32.7 

03.07.14 76.3 25.8 5.9 29.9 17.1 31.5 

All results expressed above are in µg/M3. 

 

10.2.3Mitigation measures of air  pollution 

There is a chance of adverse impact on the air quality in respect to particulate matter and other 

gaseous pollutants in the local environment due to different construction activities as mentioned 

earlier can be minimised by taking the following mitigatory measures. 

 

� The sources of dust generation are to be identified as mentioned earlier in the assessment of 

impact. 

 

� Water sprinkler or simple spray of water can prevent the generation and propagation of dust 

in and around the construction site. 

 

� Polythene sheets or similar covers can be used to cover the areas expected to generate more 

dust.  

 

� The loading and unloading of construction material should be in a confined space with 

covering as far as practicable. 

 

� The raw material storage area can be covered with proper covering material to avoid 

generation of windblown dust due to storage.  

 

� The vehicles used for carrying the construction material must be covered and the movement 

of other vehicles should be restricted in numbers. 
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� All the vehicles should maintain a controlled speed inside the construction site so that no dust 

spread out. 

 

� The vehicles moving inside the construction site must have the proper auto emission test 

certificate/PUC. 

� The debris generated should not be dumped inside the premises and must be disposed off 

with the help of Kolkata Municipal Corporation. 

 

� It is advisable to go for ready mixed concrete rather than concreting at site. 

 

� The gas cutting and welding as generates gaseous pollutants; the use of the same is to be 

reduced as far as practicable. 

 

� The emergency running of generator will generate pollutants and therefore the proper 

combustion of fuel must be checked. 

 

� The generator set should be placed at a suitable place and the exhaust gases should be let out 

through a stack in such a way that it dispersed in the atmosphere properly. 

 

� The above precautionary measures during construction will reduce the adverse impact of the 

air quality of the local environment to a large extent. 

 

� The operation of the project is expected not to generate any air pollution if proper 

housekeeping maintained. Therefore the environmental management plans for the air 

environment during the occupancy of the building is not required. More over the green belt 

developed around the site will definitely reduce the existing air pollutants. 

 

10.3  Noise Quality Management 

Mitigation of noise is most effective, and potentially least expensive, when it is done at the 

source, before the noise escaped. During construction activities, noise and vibration may be 
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caused by the operation of pile drivers, concrete mixers, cranes, vehicular movement and the 

transportation of equipment, materials and people within the project site. In the operational 

phase, the only probable major source of noise pollution is D.G Set. Apart from this noise can be 

generated from the vehicular movement in and around the project site and from the generators 

during operation. Appropriate mitigate measures will be adopted for noise minimization. The 

D.G Set will be provided with acoustics to reduce the noise generated. 

 

10.3.1Noise Quality Monitoring and Abatement 

Regular monitoring for the following environmental aspects as per the requirements of West 

Bengal State Pollution Control Board (WBPCB) will be carries out to ensure conformity to the 

specified standards. Detailed management plan given in below section. 

 

10.3.2Noise Level of the Project  site 

 

Table 8: Air Quality Baseline Data 

Date of monitoring- 27.06.2014 

Sl.NO. SECTOR LOCATIONS EQUIVALENT NOISE LEVEL 

Leq in dB(A) 

 Day Night 

1 Industrial Kadapara 78.8 54.3 

2 Residential Kankurgachi 76.7 42.4 

 Foolbagan 79.4 40.6 

3 Silence Appolo Hospital 76.4 43.2 

4 Commercial Mani Square 81.2 48.8 

 

10.3.3Mitigation measures of noise pollution 

There is a chance of adverse impact on the noise environment in the local area due to different 

construction activities as mentioned earlier, can be minimised by taking the following mitigatory 

measures. 
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� The demolition of the existig structure will not be done as the expansion of complex will be 

over the existing buildings only. The manual process must be adopted for demolition if any 

rather than any mechanical means, which will reduce the noise to a large extent. 

 

� For piling the direct mud circulation (DMC) should be used instead of pile driver to reduce 

the noise. 

 

� The vibrator and other noise producing equipment should be operated during the daytime 

only. 

 

� The equipment if generates excessive noise due to any mechanical fault must be replaced. 

 

� The generator set should have an acoustic enclosure and good quality silencer, or a noise-less 

generator is to be installed.   

 

� The above precautionary measures during construction will reduce the adverse impact of the 

water quality of the local environment to a large extent. 

 

As the project is a Hospital building it is not expected to generate any type of noise during 

operation phase. The following measures have been taken for mitigation of noise generated from 

DG sets.  

 

Description about room acoustic: 

 

1. Fabrication of sound proof room acoustic: 

Fabrication of soundproof enclosure with glass wool of 2 inch thickness covered with perforated 

G.I. sheet. Fabrication of door with outer sheet insulated with glass wool of 4 inch thickness 

covered with perforated G.I. sheet and lock systems. Acoustical Treatment of Wall & Ceiling 

Surface: Providing and fixing G. I sheet on M. S framework, GI frame fixed to wall and ceiling 

with thick M S angle support. 
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2. Sound Reducing Door: 

Sides of enclosure are provided with suitable size of airtight doors, which give enough access for 

operator to carry out day to day maintenance. The doors are provided with locking system. 

Providing and fixing 100mm thick sound reducing door comprising GI perforated sheets on MS 

framework. Doors to be hung with heavy special pressure closing hardware with handle. 

Exposed surfaces of door shall be painted a coat of primer.  

 

3. Ventilation Air Inlet & Discharge: 

Ventilation implies fresh Air supply for cooling and freshening. It also removes contaminants 

and heat. Proper care is taken for air requirement of DG sets so that the requisite air circulation 

for engine aspiration, heat rejection & additional dissipation of heat generated in enclosure by 

the engine is reduced by axial Flow Fan to the acceptable limits. Providing and fixing air inlet 

and discharge silencers intermix complete with louvers and GI weld mesh bird screen removal 

type for cleaning. For co- Axial Fans, a sound insulated silencer will be provided to control 

vibration/ noise of Co-Axial Fan. 

 

4. Silencer and Exhaust System: 

To reduce exhaust noise without creation back pressure an absorption type residential silencer 

have been provided if existing silencer not control the reactive noise standards. The silencer 

works on the principle of sound attenuation. The exhaust pipe & silencer are insulated to muffle 

sound & to prevent it from radiation heat. 

 

10.4  Water Quality Management 

Water is the most important component for any society and is an important sustainable 

development indicator. In Kolkata, there is a growing demand on the existing water resources 

which mainly includes the Ground water sources, precipitation and Municipal supply. The 

increase in usage and water demand is due to rapid increase in population, urbanization and 

industrialization. There is also huge quantity of Water required in the process of building 

construction and during the Operation phase of the hospital. In Construction Phase water was 

used in mixing of construction materials, dust suppression and use of labours. 
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It is important that any sustainable hospital development project should integrate the sustainable 

and environment friendly water management plan at the design stage. Hence the management of 

water quality during the construction as well as operation period of the proposed complex is 

required. Construction activities might have included the generation of sanitary wastewater 

discharges in varying quantities depending on the number of workers involved. As there will be 

few numbers of residing labours at the project site, so small amount of wastewater will be 

generate from the construction activities. Most of the water was used for mixing the construction 

materials, curing & dust suppression. 

 

However, domestic effluent that was generated from toilets will be channeled to existing sewage 

treatment plant for treatment. During the operational phase, the effluent will be treated in an 

existing STP. Treated effluent will be used for landscaping and green belt development. Efforts 

should be made to use minimal water resources because conserving water also indirectly saves 

energy. Hence to have the maximum savings, optimal and economical use of water through 

water conservation should be given priority in this project. 

 

10.4.1Water quality of the Project area 

A. Surface Water Quality Monitoring Report 

 

Date of collection: 10th June 2014 

Table 9: Monitoring results for surface water 

Sl. 

No. 

Characteristics Units Captain 

Bhery 

Nolbon Subhas 

Sorobar 

1 pH value - 6.13 6.51 6.12 

2 Color Hazen Units <5 <5 <5 

3 Turbidity NTU 13.3 7.4 <1 

4 Residual Chlorine mg/L <0.1 <0.1 <0.1 

5 Total Dissolved Solids mg/L 731.0 984 236 

6 Total Alkalinity (as CaCO3) mg/L 164.2 99.5 104.5 
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7 Total Hardness (as CaCO3) mg/L 361.8 381.3 195.6 

8 Calcium (as Ca) mg/L 75.4 66.6 39.2 

9 Magnesium (as Mg) mg/L 41.7 51.6 23.5 

10 Chloride (as Cl) mg/L 37.2 39.8 22.1 

11 Total Iron (as Fe) mg/L 0.3 0.69 0.27 

12 Fluoride (as F) mg/L 0.77 0.66 0.74 

13 Sulphate (as SO4) mg/L 18.0 22.6 14.5 

14 Nitrate (as NO3) mg/L <0.5 <0.5 2.88 

15 Arsenic (as As) mg/L <0.01 <0.01 <0.01 

16 Chromium (as Cr+6) mg/L <0.05 <0.05 <0.05 

17 Copper (as Cu) mg/L <0.05 <0.05 <0.05 

18 Phenolic compounds  mg/L <0.01 <0.01 <0.01 

19 Aluminium (as Al) mg/L <0.03 <0.03 <0.03 

20 Boron (as B) mg/L <1.0 <1.0 <1.0 

21 Sodium (as Na) mg/L 115.2 126.8 78.2 

22 Potassium (as K) mg/L 22.9 22.5 11.0 

23 Conductivity µmoh/cm 1218 1640 391.6 

24 Total Suspended Solids mg/L 10 28 <10 

25 TKN mg/L <1 <1 <1 

26 Dissolved Oxygen mg/L 4.6 2.9 5.8 

27 Phosphate (as PO4) mg/L 1.0 0.84 <0.15 

28 Ammonia (as NH3) mg/L <0.1 <0.1 <0.1 

29 Chemical Oxygen Demand 

(COD) 

mg/L 75.4 35.1 40.2 

30 BOD (3 Days 27ºC) mg/L 2.9 2.6 2.7 
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B. Ground Water Quality Monitoring Report 

Date of collection: 10th June 2014 

Table 10: Monitoring results for Ground water 

Sl. No. Characteristics Units Drinking water Supplied Water 

1 pH value - 6.21 6.17 

2 Color Hazen Units <5 <5 

3 Turbidity NTU <1 2.0 

4 Residual Chlorine mg/L 0.2 <0.1 

5 Total Dissolved Solids mg/L 188 1154 

6 Total Alkalinity (as CaCO3) mg/L 87.1 348.2 

7 Total Hardness (as CaCO3) mg/L 180.9 948.5 

8 Calcium (as Ca) mg/L 39.2 252.8 

9 Magnesium (as Mg) mg/L 19.9 76.3 

10 Chloride (as Cl) mg/L 17.1 39.8 

11 Total Iron (as Fe) mg/L 0.32 0.51 

12 Fluoride (as F) mg/L <0.5 0.79 

13 Sulphate (as SO4) mg/L 22.5 23.6 

14 Nitrate (as NO3) mg/L 1.37 1.64 

15 Arsenic (as As) mg/L <0.01 <0.01 

16 Chromium (as Cr+6) mg/L <0.05 <0.05 

17 Copper (as Cu) mg/L <0.05 <0.05 

18 Phenolic compounds  mg/L <0.01 <0.01 

19 Aluminium (as Al) mg/L <0.03 <0.03 

20 Boron (as B) mg/L <1.0 <1.0 

21 Sodium (as Na) mg/L 37 129 

22 Potassium (as K) mg/L 5.6 7.5 

23 Conductivity µmoh/cm 309 1924 

24 Total Suspended Solids mg/L <10 <10 

25 TKN mg/L <1 <1 
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26 Phosphate (as PO4) mg/L <0.15 <0.15 

27 Ammonia (as NH3) mg/L <0.1 <0.1 

 

10.4.2Mitigation measures of water pollution 

There is a chance of adverse impact on the water quality in respect to contamination with 

particulate matter increases suspended solids in the surface water bodies and with the waste 

water contamination in the local environment due to different construction activities as 

mentioned earlier, can be minimised by taking the following mitigatory measures. 

 

� The reduction of dust generation during the construction activities will automatically reduce 

the surface water contamination. The mitigatory measures mentioned in air quality 

management plan should be followed. 

 

� Although the construction process will not generate significant quantity of wastewater but all 

efforts should be made to avoid the surface water contamination. 

 

� Providing temporary embankments or diversion of the drains can prevent impacts due to 

runoff of wastewater generated during construction. 

 

� The water logging or flooding in the project site must be prevented by proper drainage 

system. 

 

� The wastewater generated due to temporary accommodation of the workers can be minimised 

by restricting the accommodation as far as practicable. 

 

� The accommodation of the workers in the construction site can be provided only in the 

emergencies. 

 

� The workers if accommodated must be instructed for use of toilets.  
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� Most importantly all precautionary measures to be taken for the waste water discharge so that 

it should not pose any problem in the municipal drainage system and local water quality. 

 

� The above precautionary measures during construction will reduce the adverse impact of the 

water quality of the local environment to a large extent. 

 

� During the running of the project there will be generation of domestic wastewater, which will 

be treated in STP Therefore the environmental management plans for the water environment 

during the occupancy of the building is not required but proper housekeeping and regular 

checking for waste water contamination into surface water body should be done. 

 

A. Operational action plan for Storm Water Management: 

Storm water collection system 

Rain water from roof top, paved and unpaved area will be collect by storm water drainage 

system. Landscaped areas where necessary will be drained through 150mm dia perforated pipes 

running 250mm below the surface at 1 in 200 slopes. Perimeter drainage channels will be 

provided where necessary. Concealed drain with Gully Pit will provide along the side of Road. 

 

Best management practices 

• Regular inspection and cleaning of storm drains. 

• Clarifiers or oil/water separators shall be installed in all the parking areas. 

• Oil/water separators installed for parking areas and garages will be sized according to peak 

flow guidelines. Both clarifiers and oil/water separators must be periodically pumped in 

order to keep discharges within limits. 

• Cover waste storage areas. 

• Avoid application of pesticides and herbicides before wet season 

• Secondary containment and dykes in fuel/oil storage facilities 

• Conducting routine inspections to ensure cleanliness 

• Preparation of spill response plans, particularly for fuel and oil storage areas. 

• Provision of slit traps in storm water drains 
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• Good housekeeping in the above areas. 

Sanitary & Plumbing System 

According to Plumbing Fixture Unit, size of Soil, Waste & Vent pipe is fixed. Kitchen Waste is 

provided with a grease removal system. We have considered chemical resistant pipe for all 

waste, soil & vent piping serving lavatory fixtures & photographic developing equipment. 

Chemical drainage also considered to pass through an acid neutralising tank before connecting to 

the building sanitary drainage system. Also we have considered chemical resistant vent pipe 

independently through the roof. 

 

As per Indian Plumbing Code we have considered Combined Stack System. So from the toilet, 

soil & waste will come out into the Common stack (Minimum 100 mm dia) & anti-syphonage 

pipe is not required as per above mentioned IS code. Soil & Waste stack from toilet are directly 

connected into the branch sewer through Inspection Chambers and finally connected into the 

Sewage Treatment Plant. Kitchen waste coming from food court will pass through Grease Trap. 

After separation of Oil & Grease from Grease Trap waste line connected in to nearest Manhole / 

Inspection Chambers.  

 

Treated water from STP will use for flushing, gardening, road washing, etc. Excess water will 

store into the treated storage tank after tertiary treatment. From this storage tank water will use 

for gardening.  

External Sewerage & Drainage, we will consider underground DWC HDPE pipe, Stiffness Value 

SN-4 N/sqmm as per IS: 15328 with rubber tight ring fit type socket & spigot joint. Chances of 

leakage are also negligible. As per CPHEEO Manual the minimum inner diameter of pipe is 150 

mm will use.  

 

Inside the building Soil & Waste water supply line by CCI (centrifugally Cast Iron) pipe as per 

confirming to IS :- 3989 or as per ASTM-A 74-04a Specification for Cast Iron Soil, waste & 

vent Pipe & Fittings with M- seal joint will use. 
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All vertical pipes will terminate as vent pipe at & above 1.8 meter from roof or as per 

requirement of Architect. 

 

As discussed earlier, most of the storm water produced on site will be harvested for ground water 

recharge, thus proper management of this resource is must to ensure that it is free of 

contamination. Contamination of storm water is possible from the following sources: 

 

• Oil spills and leaks in vehicle parking lots 

• Silt from soil erosion in gardens 

 

A detailed “Storm Water Management Plan” will be developed after considering the above 

sources. The plan incorporates best management practices which include the following: 

 

� Regular inspection and cleaning of storm drains. 

� Clarifiers or oil/water separators shall be installed in all the parking areas. 

� Oil/water separators installed for parking areas and garages will be sized according to peak 

flow guidelines. Both clarifiers and oil/water separators must be periodically pumped in 

order to keep discharges within limits. 

� Cover waste storage areas. 

� Avoid application of pesticides and herbicides before wet season 

� Secondary containment and dykes in fuel/oil storage facilities 

� Conducting routine inspections to ensure cleanliness 

� Preparation of spill response plans, particularly for fuel and oil storage areas. 

� Provision of slit traps in storm water drains 

� Good housekeeping in the above areas. 

B. Sewage Treatment Plant (STP) 

Sewage treatment is a process of removing contaminants from sewage water to produce liquid 

and solids suitable for discharge to the environment or for reuse. Sewage treatment includes 

physical, chemical and biological treatments to remove these contaminants. Its objective is to 

produce an environmentally safe fluid waste stream (or treated effluent) and a solid waste (or 
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treated sludge) suitable for disposal or reuse (usually as farm fertilizer). The objective of sewage 

treatment is to produce a disposable effluent without causing harm to the surrounding 

environment, and prevent pollution. 

 

The sewage treatment plant is based on Activated Sludge technology. The biological treatment 

system will consist of an aeration tank with Air Blower. The treatment scheme will consist of 

Screening, Equalization, Biological Treatment (Aeration), Clarification, Sludge Recirculation, 

Filtration and Disinfection. The treated water will be low in BOD, COD, TSS, O&G etc. 

 

The major source of wastewater includes the grey water from kitchens, bathrooms and black 

water from toilets. The proposal for 160 m3/day sewage treatment plant has been designed based 

on the specified sewage characteristics provided by the client. The treated water from the plant 

shall be used mainly for toilet flushing and gardening purposes. 

 

� Technical Details of proposed Sewage Treatment Plant (STP) 

 

Concept of Activated Sludge Process: 

Activated sludge technology is proven under a variety of operating conditions, and is highly 

flexible in operation. By the concept of Activated sludge technology the requirement of 

expensive land is reduced. Basically a conventional treatment requires large space, and large 

operating force but the Activated sludge technology based plants individually occupy much less 

space, making the plants more manageable. 

 

Activated sludge process is a common method of aerobic wastewater treatment. The purpose of 

the process is to reduce amount of dissolved organic matter from wastewater, using 

microorganisms growing in aeration tanks. Microorganisms convert dissolved organic matter 

into their own biomass, oxidizing carbonaceous matter, oxidizing nitrogenous matter and 

removing phosphates. The system utilizes aeration tank of much smaller size, thereby reducing 

the overall power required in aerating the raw effluent. In Aeration tank moisture free Air is 

bubbled for the purpose of aeration. 
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The treated wastewater runs over the edges of clarifier. A part of the settled sludge is being 

returned into aeration tank, where is mixed with fresh primary treated wastewater and bio-

oxidation process goes on. The treated wastewater from clarifier passes through the filters for 

removing colour and odour. Now this treated water can be permissible to reuse for flushing, 

landscaping and cleaning etc. 

 

Process Description 

Sewage treatment plant is design to treat 160M3/day waste water. Treatment plant proposed for 

the proposed campus is completely aerobic treatment. The treatment scheme consist Aerobic 

Treatment with the help of Air blower, then Clarifier and Tertiary Treatment in Multi Grade 

Filter & Activated carbon filter. In this process the sewage will be treated in three stages: 

 

• Primary treatment 

• Secondary treatment 

• Tertiary treatment 

 

Primary treatment: 

In the primary treatment the raw sewage will pass through the bar screen chamber and oil and 

grease removal unit. In this section suspended matters, oil, grease, sand, grit and floating 

material etc will be removed from the sewage. Then the sewage is sent to a collection tank cum 

equalization tank by gravity. The sewage will be pumped from equalization tank to Aeration 

Tank for Aerobic Treatment. 

 

Secondary treatment: 

In the secondary treatment the sewage in Aeration tank is treated by aerobic process followed by 

clarifier. In Aeration tank biological degradation of organic load will take place with the help of 

aeration. 
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The bio-reactions are carried out in controlled environment in the Aeration tank. The bacterial 

activity needs dissolved oxygen, to synthesize the organic matter. This is supplied by passing air 

from the Air Blower in form of small bubbles. The air is passed at the bottom of the tank, so that 

complete volume of tank is utilized. Oxygen dissolves in liquid, which can now be used by the 

bacteria. A very large surface area is available for the bacterial population to grow. Air supply is 

done through perforated pipes by the Air Blower. 

 

Mixed liquor suspended solids (MLSS) will be maintained in Aeration tank in definite 

proportion by recycling the bio sludge trapped in the clarifier. Recycling the bio sludge will be 

carried out by non clog, centrifugal, semi open type impeller. The clear overflow from clarifier 

will go to the filter feed tank. The excess sludge from the clarifier shall be withdrawn by the 

Sludge Transfer Pump to sludge holding tank. The screw pump transfers the settled sludge to the 

Filter press for sludge dewatering. The Filter presses work in a batch manner. The plates are 

clamped together, and then screw pump starts feeding the slurry into the filter press to complete 

a filtering cycle and produce a batch of solid filtered material, called the filter cake. 

 

Tertiary treatment: 

In the tertiary treatment the clear water from filter feed tank will be filtered by pumping through 

the MGF (Multi Grade filter) and ACF (Activated Carbon Filter) for further polishing i.e. for 

removing colour and smell from the treated water. The treated sewage is then added with 

chlorine to kill the pathogens / E-Coli coliforms, so that it becomes fit for disposal in the lake / 

water ways. Chlorine being a very strong oxidising agent, a small dose of 3 – 4 mg /l is enough 

to achieve desired levels of disinfection. Small residual chlorine (of the order of 0.2 – 0.25 mg / 

L) also ensures that there is no re-growth of E-coli, till the final disposal point. The treated 

sewage, now substantially free from organic contamination, free from coli-form bacteria can be 

safely disposed off in the river, or in other water bodies. This water can also be re-used for 

gardening / toilet flushing or for other secondary applications. 
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Design Basis 

 

• Nature of sewage   : Domestic sewage  

• Quantity of sewage   : 490 KLD (490 M3 / Day) 

• Mode of disposal of treated water : Reuse for gardening/ cooling tower/-flushing etc. 

 

Assumptions 

• The plant is designed to operate at max. +/- 10% variation in raw wastewater parameters. 

• No other parameters other than mentioned above is present in the raw wastewater which 

is beyond Pollution Control Norms and hazardous to micro – organisms. 

 

Parameters Raw Incoming Sewage 

Characteristics 

Treated Outgoing Sewage 

Characteristics as per PCB Norms. 

Flow 

pH 

COD 

BOD (3 Days) 

Oil & Rease 

TSS 

490 Kld 

6.5 – 8.5 

350 – 450 ppm 

250 – 300ppm 

10 – 15ppm 

200 – 300ppm 

490 Kld 

7 to 8 

< 150 ppm 

< 30 ppm 

< 10 ppm 

< 100 ppm 

 

Treatment Philosophy 

 

The treatment process will be designed strictly based on the Raw Sewage characteristics 

mentioned in the above Table. 

 

• Source of Wastewater  

The Raw Sewage is generated from different blocks comprises of kitchen, domestic sewage, 

laundry etc streams will be brought to STP through sewerage network/ pipe/ drain. 

 

The raw sewage is collected at source itself & routed to the Sewage Treatment Plant. 



Environmental 

Management 

Plan (EMP) 

Expansion of Day Care and Oncology building and Alterations of Service 

Block and new Meditation Centre within the Apollo Gleneagles Hospital, 

Kolkata 

 

22 | P a g e  

 

Fig 2: STP Flow Diagramme 

 

 

Table 11: Treatment Units-Civil 

Sl.No. Units Quantity MOC 

1 COARSE SCREEN CHAMBER 01 NO 1st class masonry with anti corrosive coating 

2 OIL & GREASE TRAP 01 NO 1st class brick masonry with anti corrosive 

coating 

3 EQUALIZATION TANK 01 NO R.C.C. 

4 AERATION TANK 01 NO R.C.C. 

5 SECONDARY SETTLER 01 NO R.C.C. 

6 SLUDGE WELL 01 NO R.C.C. 

7 CHLORINE CONTACT TANK 01 NO 1st Class brick masonry with anti corrosive 

coating 

8 SLUDGE DRYING BED 01 NO RCC 
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9 CHEMICAL STORAGE SHED 01 NO  

10 MCC/OPERATOR ROOM 01 NO R.C.C. 

11 PUMPS/EQUIPMENTS 

FOUNDATIONS 

01 LOT R.C.C. 

12 SHED FOR FILTER PRESS 01 NO  

 

NOTE: - ALL THE R.C.C. /B.W. STRUCTURES IN DIRECT CONTACT WITH EFFLUENT 

SHOULD BE COATED WITH AN ANTI COROSIVE UPTO PRIMARY CLARIFIER 

*M.O.C. : Material of construction 

  R.C.C. : Reinforced Concrete Cement 

  B.W.  : Brick Work 

 

Table 12: Specification of Electro-Mechanical equipments 

Technical Specification 

Sewage Treatment Plant 

 Pump type Plunger 

 Pump Model PL 3530 

 Pump performance As per API 675 standard 

 Head of Pump 10 m 

 Quantity 2 Nos. (1 working + 1 Standby) 

 Liquid end SS304 

 NRV SS304 

 Motor Drive capacity 5 HP 

 Motor Drive details 3 Phase, 415V, 50Hz, 4-pole, Foot Mounted, STD 

TEFC 

 Make KEC 

 Coupling type Flexible spider 

 Strainer data Type Y 

 MOC SS304 
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 End connection 11/2” BSP (F) 

 External Pressure Relief Valve type Spring loaded 

 Set Pressure Kg/Sq. Cm 11.5 

 MOC SS304 

 End connection 11/2” BSP (F) 

Air Blowers 

 Type of Blower Roots Blower-Twin Lobe Type 

 Make KPT 

 Quantity 2 Nos. (1 working + 1 Standby) 

 Volume flow of Air at inlet 198(m3/HR) 

 Pressure (mbar) 400 

 Blower model SR035 

 Blower Speed (RPM) 1510 

 Bkw (KW) 3.7 

 Motor Rating (KW / 1440rpm) 5.5 

 Temp rise over the ambient 53.5 

Sludge Transfer Pumps 

 Pump type Plunger 

 Pump Model PL 3530 

 Pump performance As per API 675 standard 

 Head of Pump 10 m 

 Quantity 2 Nos. (1 working + 1 Standby) 

 Liquid end SS304 

 NRV SS304 

 Motor Drive capacity 5 HP 

 Motor Drive details 3 Phase, 415V, 50Hz, 4-pole, Foot Mounted, STD 

TEFC 

 Make KEC 

 Coupling type Flexible spider 
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 Strainer data Type Y 

 MOC SS304 

 End connection 11/2” BSP (F) 

 External Pressure Relief Valve type Spring loaded 

 Set Pressure Kg/Sq. Cm 11.5 

 MOC SS304 

 End connection 11/2” BSP (F) 

Filter Feed Pump 

 Quantity 2 Nos. ( 1 working +1 standby) 

 Flow 13.0 cum/hr 

 Head 10 m 

 Type Horizontal, centrifugal non-clog self priming, open 

impeller pumps 

 Material Body and impeller of CI 

Multigrade Filter 

 No. of filters 1 no. 

 Flow in Filter 6.6 cum/hr 

 Specific rate of filtration 16 cum/sqm/hr 

 Area of filter 0.46 m 

 Dia of filter 0.76 m 

 Dia of filter provided 0.8 m 

 Straight head of filter 2 m 

 Calculation of Back washing flow  

 Size of filter 800mm dia. x 2000mm height 

 Area of filter 0.50sqm 

 Back wash velocity required 32cum//sqm hr 

 Back washing time 10 min. 

 Material of Construction MS shell with 6mm and 8mm thick for shell and dish 

ends, MS frontal piping with Multi port valve 
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Activated Carbon Filter 

 No. of filters 1 no. 

 Flow in Filter 6.6 cum/hr 

 Specific rate of filtration 16 cum/sqm/hr 

 Area of filter 0.46 m 

 Dia of filter 0.76 m 

 Dia of filter provided 0.8 m 

 Straight head of filter 2.4 m 

 Calculation of Back washing flow  

 Size of filter 800mm dia., x 2400mm height 

 Area of filter 0.50 sqm 

 Back washing time 10 min. 

 Material of Construction MS shell with 6mm and 8mm thick for shell and dish 

ends, MS frontal piping with Multi port valve 

Dosing Pump 

 Quantity 2 Nos. (1 working + 1 Standby) 

 Fluid Flocculant 

 Dosing Pump capacity 5 LPH 

 Hypo Chlorite required 1 LPH 

 Dosage rate of chlorine 5 ppm 

 Make Mini Max 

Filter press 

 Quantity 1 no. 

 Type Plate & Frame 

 Capacity 3 cum/hr 

 Make Pharmatech 

 

Fig 3: Layout of STP 
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Instrumentation   

  

Sl.No. Units Quantity Indication 

1 LEVEL INDICATOR FOR 

EQUALIZATION TANK 

1 No HIGH & LOW LEVEL 

2 LEVEL INDICATOR FOR 

DOSING TANKS 

2 No.s GLASS TUBE TYPE 

3 AIR ROTAMETER 2 No.s WEIGHT TYPE 

4 V-NOTCH 1 No PLATE TYPE 

5 PRESSURE GUAGES FOR 

PUMP & AIR BLOWER 

1 LOT DIAL INDICATOR 
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C. Management of ground water hydrology 

There is a chance of little impact on the ground water hydrology in the local environment due to 

different construction activities as mentioned earlier, can be minimised by taking the following 

mitigatory measures. 

 

� The use of ground water should be limited during the construction stages. There must be 

more use of KMC supply. 

 

� The load on the construction field should be such that it will not exert much pressure on the 

aquifer. 

 

� All chances of ground water contamination must be restricted. There should not be any 

leaching of construction wastes into the ground water through soil. 

� The project proponent will go for rainwater harvesting and proper use of the stored water if 

not during construction but definitely during operation stages. The recharging of ground 

water has also been considered. 

� The above precautionary measures during construction will reduce the adverse impact of the 

water quality of the local environment to a large extent. 

 

� During the operation stages there will be more requirement of water. Efforts should be made 

to avoid the misuse of ground water. The water collected in the tank from rainwater storage 

can be used along with the KMC supply.  

 

D. Rainwater Harvesting  

The storm water disposal system for the premises shall be self-sufficient to avoid any 

collection/stagnation and flooding of water. The amount of storm water run-off depends upon 

many factors such as intensity and duration of precipitation, characteristics of the tributary area 

and the time required for such flow to reach the drains. The drains shall be located near the 

carriage way along either side of the roads. Taking the advantage of road camber, the rainfall run 
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off from roads shall flow towards the drains. Storm water from various blocks shall be connected 

to adjacent drain by a pipe through catch basins. 

Design specifications of the rain water harvesting plan are as follows: 

 

• Catchments/roofs would be accessible for regular cleaning. 

• The roof will have smooth, hard and dense surface which is less likely to be damaged 

allowing release of material into the water. Roof painting has been avoided since most 

paints contain toxic substances and may peel off. 

• All gutter ends will be fitted with a wire mesh screen and a first flush device would be 

installed. Most of the debris carried by the water from the rooftop like leaves, plastic bags 

and paper pieces will get arrested by the mesh at the terrace outlet and to prevent 

contamination by ensuring that the runoff from the first 10-20 minutes of rainfall is 

flushed off. 

• No sewage or wastewater would be admitted into the system. 

• No wastewater from areas likely to have oil, grease, or other pollutants has been 

connected to the system. 

 

Maximum Rainfall Intensity Calculation 

 

Rational formula for calculating run-off = CIA 

Q= Runoff in m3 

A= Area in sqm 

C= Co-efficient of run-off based on Manual on norms and standards for environment clearance 

of large construction projects, Ministry of Environment and Forests, Government of India. 

I = Intensity of rainfall in mm based on IMD Data of 2008-2012 

 

Roof Top 

Drainage area in sqm =  7602 Sq.m 

Coefficient of run-off  0.85   

Runoff =  128 cum/day 
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Therefore, Total rainwater to be harvested = 128 cum/day 

 

10.5  Solid Waste Management 

10.5.1During Construction 

Solid waste like excavated earth and used construction materials will be generated during 

Construction period. Excavated earth will be properly collected and stored within the project 

area. Excavated earth will be used for filling up the low-lying areas of the project site to the 

extent possible. During excavation, the topsoil will be kept separate and used as topping material 

after land filling, dressing, grading or leveling work is complete. Building materials will be 

stored on a platform within a covered area. Designated waste collection areas will be chosen 

within the project site. Excess concrete will be dumped within this designated area. 

 

10.5.2During Operation 

The proposed expansion will be on existing hospital building structures so the solid waste 

generated are in form of food waste from kitchen and other general waste. The waste will be 

generated from the hospital area about 860 kgs per day of Municipal waste which will be 

disposed off suitably through KMC. The generated Municipal Solid Waste (MSW) will be 

collected by Kolkata Municipal Corporation and disposed to local municipal dumping site at 

Dhapa Dumping ground which is at 2 Kms from the hospital site. 

 

Sl.No Building 
No. of 

Occupants 

Per capita solid waste 

generated 

(kg/capita/day) 

Solid waste 

generation 

(Kg/Day) 

1 Hospital 710 0.3 213 

2 OPD Population 1000 0.1 100 

3 Visitors 1000 0.1 100 

4 Staff 4500 0.1 450 

Total 863 
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For better housekeeping, Solid waste handling and disposal, the House keeping group conduct 

close monitoring of housekeeping action to ensure that solid wastes are properly collected, stored 

and disposed. The Solid Waste generated from the Hospital will be collected and separated 

biodegradables and non-biodegradable. Biodegradable waste will be stored in green bins whereas 

non-biodegradable waste separated as Recyclable and Non

stored in designated bins. Finally the wastes from designated bins

disposal. 

 

 

The collection and disposal method of generated solid waste is given below:

 

• No indiscriminate disposal of garbage should be allowed within the complex. A proper 

waste collection system is to be implemented.

• Waste will be segregated at source. To facilitate this, a multi

for storing bio-degradable waste as food leftovers, vegetable and fruit peels, non

biodegradable waste such as metal scrap, rubber and recyc

and plastics. These bins will be in different colours to facilitate the disposal.

• For each ward, floor to floor garbage collection system will be adopted.

Expansion of Day Care and Oncology building and Alterations of Service 

Block and new Meditation Centre within the Apollo Gleneagles Hospital, 

Solid waste handling and disposal, the House keeping group conduct 

close monitoring of housekeeping action to ensure that solid wastes are properly collected, stored 

and disposed. The Solid Waste generated from the Hospital will be collected and separated 

biodegradable. Biodegradable waste will be stored in green bins whereas 

biodegradable waste separated as Recyclable and Non-recyclable waste, which will be 

stored in designated bins. Finally the wastes from designated bins send to KMC for final 

Fig 4: Solid Waste Disposal System 

The collection and disposal method of generated solid waste is given below:

No indiscriminate disposal of garbage should be allowed within the complex. A proper 

m is to be implemented. 

Waste will be segregated at source. To facilitate this, a multi-bin system will be provided 

degradable waste as food leftovers, vegetable and fruit peels, non

biodegradable waste such as metal scrap, rubber and recyclable wastes such as papers 

and plastics. These bins will be in different colours to facilitate the disposal.

For each ward, floor to floor garbage collection system will be adopted.

Expansion of Day Care and Oncology building and Alterations of Service 

Block and new Meditation Centre within the Apollo Gleneagles Hospital, 

31 | P a g e  

Solid waste handling and disposal, the House keeping group conduct 

close monitoring of housekeeping action to ensure that solid wastes are properly collected, stored 

and disposed. The Solid Waste generated from the Hospital will be collected and separated out as 

biodegradable. Biodegradable waste will be stored in green bins whereas 

recyclable waste, which will be 

send to KMC for final 

 

The collection and disposal method of generated solid waste is given below: 

No indiscriminate disposal of garbage should be allowed within the complex. A proper 

bin system will be provided 

degradable waste as food leftovers, vegetable and fruit peels, non-

lable wastes such as papers 

and plastics. These bins will be in different colours to facilitate the disposal. 

For each ward, floor to floor garbage collection system will be adopted. 
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• Waste from yard and garden should be collected into the small handcarts by the sweeper 

and transported to the common waste bin. 

• Garbage collection procedure is to be conducted during the early morning hours in a 

day. 

• Accumulation of garbage in the storage bin will be avoided for more than 24 hours and 

collected garbage will be disposed off daily through municipal garbage disposal system. 

• Waste storage bin size will be adequate to accommodate at least two days solid waste. 

• To avoid the dumping of garbage along the roads, parks, common areas, few number of 

solid waste storage bins have to be placed in strategic location. 

 

10.6  Biomedical Waste Management 

Biomedical waste is the most critical aspect of any hospital project. Biomedical Waste 

management plan has been prepared to minimize the adverse impacts on the human, land and 

water environment. Figure below highlights the flow-sheet for managing the bio-medical waste 

generated during the operational stage. Wastes that are deemed potentially infectious may be 

treated prior to disposal by a number of different technologies that either disinfect or sterilize 

them.  

 

These technologies include steam sterilization (autoclaving), dry heat thermal treatment, 

chemical disinfection processes among others. In order for treatment systems to work properly, 

distinctive protocols for the classification and segregation of wastes must be in place. These 

methods, if properly adopted, may significantly cut down the infective and harmful properties of 

the bio-medical waste. 
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10.6.1Training and Awareness Program

For successful implementation of biomedical wast

program is a vital step to sensitize the personnel regarding the various aspect of biomedical 

waste management. 

 

Basic training in biomedical waste handling procedures will be provided to all the hospital 

personnel in service. The basic components of the training programme are as follows:
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• The various safety procedures for dealing with chemical, pharmaceutical and radioactive 

wastes and sharps. 

• Proper waste segregation handling, transport, treatment and disposal methods. 

 

10.6.2Training tools 

• On-site staff training: The staff will be updated with the latest happenings in the field of 

waste management as well as best practice for healthcare institutions. Reorientation 

programmes are planned for personnel at regular intervals. 

 

• Development of training manuals, curriculum and videos: A Hospital Infection Control 

Committee plan, which is constituted for biomedical waste management shall prepare 

videos, manuals, curriculum, and training within the hospitals for the purpose of the 

training of the hospital staffs. 

 

• Seminars, Forums & Conferences: Routine update on biomedical waste management will 

be organized for each level of staff to keep them aware of latest happenings in the field 

like the ways of reducing wastes, safe waste handling practices and alternative methods 

of treatment of waste. 

 

• Use of proper personal protective gear like, gloves, during handling of biomedical waste. 

 

10.6.3E-Waste Management 

E-waste is one of the fastest growing waste streams around the world today, fuelled by the 

exponential growth of electronic equipments, especially personal computers and their rapid rate 

obsolescence. Electronic wastes like Television, Monitor, Key Board, Printer, Desktop, Laptop, 

Telephone, Mobile etc may be generated during the Operation Phase. These wastes contain both 

precious metals and toxic substances, which if handled properly can result in resource recovery. 

Various types of above mentioned electrical and electronic wastes generated in the building 

should be collected separately for transportation to the authorized recyclers approved by the 

state/Central pollution control boards. 
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10.6.4Solid and hazardous waste management 

There is a chance of adverse impact on the local environment due to generation of different solid 

and hazardous wastes, which can be minimised by taking the following mitigatory measures 

during construction and operation. 

 

� The daily waste (mostly bio degradable food/kitchen waste) generated from the workers 

camp if accommodated at site, must be disposed off at the municipal vat. But as there is 

hardly any chance of accommodation such type of waste will not be generated. 

 

� The construction debris can be used for the road construction or can be disposed off in the 

municipal vat. 

 

� The materials like paints, solvents, adhesives should be stored in sealed containers properly 

labeled.  

 

� The above precautionary measures during construction will reduce any adverse impact due to 

solid and hazardous waste on the local environment to a large extent. 

10.6.5Mitigation measures of soil  pollution 

 

There is a chance of adverse impact on the soil quality in the local environment due to different 

construction activities as mentioned earlier, can be minimised by taking the following mitigatory 

measures. 

 

� The probable causes of adverse impact on the soil quality to be identified and eliminated at 

the source itself. 

 

� Removing the grass and bushes only from the area where the construction will be made can 

eliminate the chances of erosion of the soil. There must not be such activity in the areas 

adjacent to it. 
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� No construction waste will be kept or stored on the soil surface. It should be stored in the 

specified dumpsite before disposal in municipal vat. 

 

� The windblown construction material should not contaminate the soil in the locality. The 

mitigatory measures to be adopted for dust suppression for air quality management will 

automatically reduce the chances of soil contamination. 

 

� Water logging inside the site should be avoided. 

 

� The excavated soil should be used for earth filling within the site. 

 

� The green belt should be developed in the hospital plot area. 

 

10.7  Green Area and Landscaping 

10.7.1Green Area Development 

Greenery means planting of special type of plants suitable to that particular agro-climate zone 

and soil characteristics in a place which will make the area cooler, reduce air pollution, prevent 

soil erosion and further improve the soil fertility status. A green area around the periphery of 

boundary and road side was created to avoid erosion of soil, prevention of landslides, minimize 

the air pollution and noise pollution in the project area. Plants with large leave size and foliage 

cover provide shade and help in cooling the atmosphere by the process of transpiration. The 

green plants are capable of absorbing air pollutants and forming sinks for pollutants. Leaves with 

their vast area in a tree crown, absorb pollutants on their surface, effectively reducing their 

concentration and noise level in the ambient. 

 

According to the CPCB guide line there are 15 Agro climatic regions , each of these region is 

further divided in to 68 sub zones based on annual rain fall, Climatic condition and soil types. 

The species recommended for the Green area were quite adapted to such Climatic condition and 

grow well in the above soil types. For effective removal of pollutants, the plants were grown 

under following conditions. 
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• Adequate nutritional supply (for health and vigour of growth), 

• Avoid water stress condition (to maintain openness of stomatal apertures and form of 

epidermal structures), 

• Well-exposed to atmospheric conditions of light and breeze (away from engineering 

structures hindering free flow of air) to maintain free interaction with gases. 

 

Development of green area not only minimizes these impacts but also improves the aesthetic 

environment of the region. Therefore, a “Green Area Development Plan” was proposed & 

implemented around the project area in general and along the project components in particular 

using the local flora. 

 

Vehicular emissions were considered as ground level mobile sources of air pollution of both 

types gaseous as well as particulate, the sound release from the vehicular movement is also a 

source of noise pollution. To minimize the effects of air and noise pollution inside the area 

adequate green area or plantation around the campus and green area along roadside were 

developed. It will also helpful in controlling the wind velocity, which arrest the movement of 

sand and soil particles and reduce the soil erosion from the project site. 

 

For green area development the plant species were selected as per the CPCB guidelines. Fast 

growing local species with better canopy cover and suitable to the above climatic conditions 

were selected, in vacant spaces some ornamental and grass vegetation was planted. This is also 

helpful in preventing soil erosion and improving the aesthetic quality of the Hospital area. 

  

10.7.2Guidelines & Techniques for Green Area Development 

Extensive survey in the project area was undertaken to observe the structure and composition of 

vegetation. All these traits are difficult to fulfill in a single species. Hence a combination of plant 

was selected depending upon the topographical suitability and species selected as per CPCB 

Guideline. The soil characteristics were also kept in mind. Based on this survey and 

environmental conditions suitable native plants species was proposed & implemented for green 

area development plan. Plantation along roads must take into account visibility aspects on curves 
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so as to ensure safe driving. The schematic arrangement of green area plantation of proposed 

area was presented in Figures. Plantation will be done in a three tier system consisting of large 

trees, smaller trees and shrubs. Some grasses and flowering plants will be grown on lawns and 

garden, keeping in mind to provide freshness to its staffs, patients and visitors. 

 

• First layer consisting of shrubs and grasses. 

• Second layer consisting of smaller trees. 

• Larger trees planted on the outer ring of the three tier system. 

 

10.7.3Development of Green Area 

It was decided to retain the existing vegetation along the boundary. In addition more trees will be 

plant according to the landscape plan. Thus, the landscaping and plantation programme within 

the project site will improve the aesthetic quality of the project site as well as of the surrounding 

environment. The general consideration involved while proposing the green area plan are: 

• Broad leaf trees growing above 10 m in height should be planted along the approach 

roads and project boundary. 

• Plantation of trees should be undertaken in appropriate encircling rows. 

• Generally local/indigenous fast growing trees, evergreen habit, large crown volume and 

shrubs should be planted. 

• The trees should be protected by plantation of shrub species to avoid browsing by 

animals and human activities. 

• Placement of Iron tree guards should be provided to save the plant saplings. 

 

10.7.4Landscape and Plantation Management (During Operational Phase) 

• Sufficient number of trees will be planted inside the campus. Mostly native with less 

water consuming species will be planted. 

• Open spaces should be covered with grass. 

• No bare open space should be allowed to left as it may lead to soil erosion. 

• Proper care should be taken to maintain the trees and plants. 
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10.7.5Species Suitable For Plantation 

Table 13: Tree species selected for green area 

Sl.No. Scientific Name Standard Name Time when flowering fruiting occurs 

1 Azadirachta indica Neem June-July 

2 Mangifera indica Aam April-July 

3 Cassia fistula Amaltas March-June 

4 Syzygium cumini Jamun June-July 

5 Albizia lebbeck Sirish January-March 

6 Albizia procera Safed Sirish January-March 

7 Leucaena leucocephala Subabul February-May 

8 Bauhinia variegata Kanchan May-June 

9 Erythrina indica Dadap July-August 

10 Grevillea robusta Silver oak February-April 

11 Butea monosperma Palash February-April 

12 Ailanthus excels Maharuk January-March 

13 Nyctanthes arbortristis Harsingar Throughout the year 

14 Emblica officinalis Amla January 

 

10.7.6Mitigation measures on ecological environment 

There is a chance of adverse impact on the terrestrial and aquatic ecology in the local area due to 

different construction activities as mentioned earlier, can be minimised by taking the following 

mitigatory measures. 

 

� The dust generated during the construction stages when deposited on the leaves affects the 

photosynthesis; therefore the steps taken for the dust suppression will reduce the adverse 

impact on the terrestrial ecology. 

 

� The wastewater management as stated earlier if properly done can reduce the chances of any 

adverse impact on the aquatic ecology. 
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� There should not be any removal of trees from the construction site in any cases. If any small 

tree obstructs the construction that can be taken out carefully and replanted in a suitable 

location. 

 

� The proponent must start plantation at the beginning of the construction. 

 

� The existing trees in and around the project site should be protected. 

 

� The workers should be prohibited for cutting or uprooting of trees inside the project site for 

cooking or burning. 

 

The above precautionary measures during construction will reduce the adverse impact on the 

local ecological environment to a large extent. 

 

As the project is a Hospital building it is not expected to generate any type of activities that will 

affect the ecology of the local area during operation phase. The green belt should be maintained 

properly during the operation stages. Therefore the environmental management plans for the 

ecological environment during the occupancy of the building is not required.  

 

10.8  Socio-economic environment 

10.8.1Mitigation measures of socio-economic environment 

Both the construction and operation phases of the project have a beneficial impact on the socio-

economic environment either directly or indirectly. Therefore there is hardly any necessity for 

any management plan for the betterment of socio-economic condition.  

 

10.8.2Occupational health and safety management 

There is a chance of adverse effect on the workers at site during construction as some of the 

activities involve risk and occupational health hazard, which can be minimised by taking the 

following mitigatory measures during construction. 
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� The construction works generates respirable dusts, so in some cases the workers must use 

musk. 

� If handling of hazardous chemicals required at any stages of construction the workers must 

use the hand gloves. 

� The workers must be provided with earplugs and earmuffs for any job, which will generate 

excessive noise. 

� As the workers will have to work at height, they must be trained and cautioned about the 

possible danger. 

� While working at height the tools and other heavy materials can fall down causing accidents, 

so the adequate PPE like helmets, safety shoes must be made available to the workers. 

� The workers must use safety goggles during gas cutting or welding. 

� Proper training and awareness programme can be carried out so that the workers can 

understand the risk involved in any construction process and also the importance of use of 

personal protective equipments. 

� The electrical equipments and fittings to be used must be having ISI mark to avoid short-

circuiting. 

� There must be adequate fire fighting arrangements during both construction and operation 

stages. 

 

• Sanitation and Healthcare at Workers Camps 

 

The following measures will be taken to ensure health aspects of workers. 

� The contractor shall install adequate lavatories and baths at the construction camp. 

� The contractor shall treat the waste in package type treatment system at the worker colony 

and construction yard. 

� All organic waste generated at construction yard and worker camp should be compost 

composted in trench 

� Periodic health check-ups of construction workers should be organized  

� Adequate provision of water supply should be made at workers 

� The living space at workers camp should meet the norms of Indian Labour Law. 



Environmental 

Management 

Plan (EMP) 

Expansion of Day Care and Oncology building and Alterations of Service 

Block and new Meditation Centre within the Apollo Gleneagles Hospital, 

Kolkata 

 

42 | P a g e  

 

10.9  Emergency management plan 

10.9.1Objective of On-Site Emergency Planning 

Objectives of Emergency planning are to maximize the resource utilization and made combined 

efforts towards emergency operations, which includes: 

 

� To localize the emergency and if possible eliminate it. 

� To minimize the effect of accidents on people and property. 

� To take remedial measures immediately and control it with minimum damage. 

� To keep the required emergency equipment in stock at right places and ensure that they are in 

working condition. 

� To keep the concerned personnel fully trained in the use of emergency equipment. 

� To give immediate warning to the surrounding localities in case of an emergency situation 

arising. 

� To mobilize transport and medical treatment of the injured. 

� To arrange for rescue, treatment of casualties and communicate to relatives. 

� To safe guard the people. 

� To render necessary help to concerned. 

 

10.9.2Health & Safety Measures for the Labours 

� Building and structures: No walls, galleries, staire ways, floor, platform, staging or structure 

whether of permanent or temporary character will be constructed in such manner as to cause 

risk or bodily injury. 

 

� Service platforms: whenever practicable and demanded service platforms and gangways will 

be provided for overhead shafting, and when required by him this will be securely fence with 

guard rails and toe boards. 

 

� Belts, etc: All belts will be regularly examined to ensure that the joints are safe and the belts 

are proper tension. 
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� Helmets: Helmets will be provided to the workers for safe guarding themselves against any 

head injuries. 

 

� Machinery: No machineries are equipments will be situated, Operated or maintained in such 

a manner as to cause risk of bodily injury. 

 

� Methods of work: No process of work will be carried out in such a manner as to cause risk of 

bodily injury. 

 

� Electricity: No electricity installation will be provided during construction so as to be 

dangers to human body or safety. 

 

� Medical Check-up: medical examination for every labourer will be done by certified surgeon 

at least once in 3 months. 

 

10.9.3Emergency Action Plans for Fire Hazards 

10.9.4Portable First Aid Fire Extinguishers 

Portable First Aid Fire Extinguishers such as carbon-dioxide extinguishers, dry chemical 

powders, Mechanical foam and Fire buckets etc. shall be provided in all areas of the buildings. 

The type of portable fire extinguishers and their numbers shall be as per NBC. Service tags shall 

be provided and attached on all extinguishers installed. 

 

10.9.5Wet Riser and Hose Reel System 

An arrangement of fire fighting within the building by means of vertical rising mains not less 

than 100mm nominal diameter with landing valves on each floor/landing for firefighting 

purposes and permanently charged with water from pressurized supply. 

 

10.9.6Automatic Sprinkler System 

Automatic Sprinkler System for the stilt area shall be provided. Water supply to the sprinkler 

system shall be fed from the common header of the individual systems. This system shall be 
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designed hydraulically to meet the flow and pressure requirements as per codes and standards. 

This system shall comprise of network of piping, valves, and sprinkler heads, flow switches, etc. 

The Sprinklers shall be of satin-chromed finish. 

 

Sprinkler pipes shall be so installed that the system can be thoroughly drained. Four Way 

breaching inlet with check valves shall be provided and connected to each sprinkler riser to feed 

the risers of the sprinkler system. The mode of operation of the sprinkler system is as follows. 

In the event of fire in any section of the area to be protected by the sprinkler system, the 

sprinklers in that particular section shall open initiating the flow of water and annunciating the 

flow of water through flow switch provided at each sprinkler tap off riser. During sprinkler 

system operation, a local alarm shall be raised by activation of flow switch. Stopping of the 

pumps shall be manual. 

 

10.9.7Fire Safety Plan 

Fire escape route printed in signal red color shall be fixed near fire exit staircases, which shall 

show directions to the inmates for escape in case of fire. Fire order as per NBC shall be fixed 

near lift/lift lobby, which shall guide action to be taken in case of fire. 

 

10.9.8Yard Hydrant system 

The yard hydrant shall be located at various places around the buildings. The water supply for 

yard hydrant shall be tapped off from wet riser system headers. Each single headed yard hydrant 

shall be provided with hoses, nozzles, and accessories. All Hydrant accessories shall be located 

in a Hose box adjacent to hydrant valve. Brick masonry valve chambers with cast iron covers 

shall be provided wherever required for isolating the system to enable maintenance if any 

without affecting the complete system. 

The mode of operation of the hydrant system is as follows. In the event of fire, hydrant valves 

are opened manually and at the preset low pressure the main fire pump shall start automatically 

In case of failure of main pump, stand by fire pump shall come into operation automatically. 

 

 



Environmental 

Management 

Plan (EMP) 

Expansion of Day Care and Oncology building and Alterations of Service 

Block and new Meditation Centre within the Apollo Gleneagles Hospital, 

Kolkata 

 

45 | P a g e  

 

10.9.9Automatic Fire Detection and Alarm system 

Smoke detectors shall be provided as per IS 2189 in all the floors, electrical switch gear room, 

electrical riser/ducts, lift shaft, lift machine room, Heat/Smoke detectors shall be provided in 

pantry, DG room, kitchen and in all the floors of the building.  

 

Manual call points shall be provided at all entrances and exits. Hooters shall be provided at all 

entrances and exits. Controller panel shall be located in the smoke free lobby, to indicate the 

location of fire. A central fire alarm panel shall be located at the Fire command demand centre at 

ground floor. This panel shall have the indication to identify the location of fire in the buildings. 

 

10.9.10  Emergency Action plan for Cylinder Fire 

� When filled container containing LPG is involved in fire, internal pressure if not relieved, 

will build up above 70 kg/sqcm and ultimately rupture the container. 

� Rupture weak by direct flame impingement. Ruptured containers can be propelled at distance 

by jet action. 

� If container’s pressure is not raised upto 70 Kg/sqcm leakage from screwed valve joint can 

occur due to different expansion of steel and brass. 

� Ignition of the escaping gas would aggravate the fire but release of fire reduces the 

possibility of rupture. 

� No attempt should be made to extinguish the burning gas but the container under fire and 

other containers in vicinity should be kept cool by water spray. 

� If the gas leakage does not ignite, the container should be approached from top and removed 

to the place of safety away from, the source of ignition. 

 

10.9.11  Emergency action plan for Electric Fire 

� Disconnect the electric supply of the affected areas. 

� Attempt to extinguish fire with the help of CO2, DCP 

� If the fire is not extinguished, extinguish by spraying water with fog nozzle after ensuring 

complete isolation of electric circuit. 
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10.9.12  Emergency Action Plan for Oil Fire 

� Attempt to extinguish fire with the help of DCP. 

� If the fire is not controlled, use water foam to blanket the fire and further action is to be 

taken. 

 

10.9.13  Emergency action plan for Medical Aid 

Emergency action plan for Electric Shock Casualties: 

Electric shock results is irreversible damage to brain cell begins followed by deterioration of the 

organs. 

Rescue and first aid: 

� Do first aid quickly and without fuss and panic. 

� Switch off the supply if this can be done at once. 

� If not possible use a dry stick, dry cloth or other non-conductor to separate the victim from 

electrical contact. 

� The rescuer must avoid receiving shock himself by wearing gloves or using a jacket to pull 

the victim. Always keep in mind that delay in rescue and recuscitation may be fatal. 

 

10.10  Natural Hazards 

10.10.1  Emergency Action Plan for earthquakes 

Proposed project area comes under seismic zone –III. Considering the seismic zone adequate 

design adopted during expansion of existing hospital building. 

 

Conduction Design: 

During construction of a building some simple precautions will be taken. 

 

� Providing a Separation Section in between two buildings so that they have enough space to 

vibrate independently. 

� Precautions to be taken while deciding the way electrical conduits are to be placed so as not 

to create planes of weaknesses in the slabs and walls. 
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� Precautions to be taken while doing sanitary works and plumbing so as not to puncture 

structural components and weaken walls by chasing. 

 

Proposed project adopted some technology during construction of building is given below: 

 

Construction 

 

A. Steel Frame Structures 

B. R.C.C Frame Structures 

 

A. Steel Frame Structures 

 

Foundations: Here a suitable foundation is already designed and constructed taking into 

consideration the test reports of the soil conditions, various forces and loading coming on it from 

the building is calculated. On this rubber bearings are placed. These rubber bearings are designed 

to take the vertical load of the building above and the calculated horizontal displacements due to 

earthquake. Above this the frame of the superstructure rests thus isolating it from the base that is 

the foundation. Thus even though the building foundation may experience horizontal movements 

caused by say an earthquake having an intensity of 8 on the Richter scale the building above it 

would experience very low impact as if that caused by an earthquake of negligible intensity. 

 

Frames: Frames of the superstructure are generally made of Steel Sections and is designed for 

the stresses acting on the structure with cross bracing and shear walls where required. 

Slabs: The slabs used are again supported by steel sections and made of wooden sections; this 

system provides nominal flexibility and thus safety, since in an extreme condition a falling plank 

from the roof has less chances of giving a fatal injury than a falling concrete slab. All 

connections and joints are designed to withstand shear forces and where required flexible joints 

are provided so that there are minimum chances of slab failure. The safety of the human life 

during the worst scenario should always be of the highest consideration during the selection of 

structural components and the design of the building. 
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Walls: The walls are again made of wood, toughened glass with flexible anchorage systems or of 

any other material taking precaution that in case of extreme condition of breakage they have 

minimum chances causing the total failure of the structure system. The walls are also designed to 

be tough enough to protect you from the impacts of nature such as cyclones, storms and 

hurricanes. 

 

B. R.C.C Structures 

 

In the case of R.C.C. structures a major change in approach to design has to be undertaken. 

The design should be done using a ductility approach under assumed magnitude 8 earthquakes, 

where force levels of up to 2.0 g are applied to the columns of the structure.  Gal is the same as 

centimeters per second squared (cm/s2), and 980 gal equals 1 g (gravity force). 

 

Action Plan: 

 

� When first tremors are sensed during an earthquake, all people should evacuate buildings and 

assemble at safe place/open place away from structures, walls and falling objects. 

� Emergency services should be contacted for assistance. 

� After the status is restored, people should inspect all the facilities for rescue, first aid and 

damage control activities, damage assessment, cleanup, restoration and recovery. 

 

10.10.2  Emergency Action Plan for Flood due to excess rainfall  

� All people should evacuate buildings and assemble at safe place on higher elevation. 

� Emergency services should be contacted for assistance. 

� Do not attempt to drive over a flooded road, as it might be washed out. 

� While you are on the road, watch for possible flooding at bridges, dips and low areas. 

� Watch for damaged roads, slides and fallen wires. 

� Drive slowly in water; use low gears. 

� If driving and vehicle stalls, abandon it immediately and seek higher ground. 

� Do not attempt to cross a stream on foot where water is above your knees. 
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� After the status is restored, people should inspect all the facilities for rescue, first aid and 

damage control activities, damage assessment, cleanup, restoration and recovery. 

 

10.10.3  Emergency Action Plan for Manmade threat 

When bomb threat call is received the following measures are to be taken: 

 

� Information of the message to be provided to the highest local police authority and seek their 

assistance for patrolling and security need. 

� Request the Local Fire Bridge to position at least on fire tender at the location immediately. 

� Keep the concerned department at the regional level informed with the development at 

regular intervals. 

� Alert the local Govt. / private hospitals and seek their help for providing ambulances if 

necessary. 

 

In the Location premises: 

 

� Keep the Fire hydrant System/all fire fighting and personal protective Equipment in 

readiness. 

� Have through inspection of the location for any suspected dangerous object. 

� Organize security cell for round the clock observation of the premises. 

 

10.11  Parking Provisions and Traffic Management Plan 

10.11.1  Parking Provisions 

Traffic overcrowding is a serious problem in most Indian cities. For smooth flow of traffic and to 

avoid accidents during movement of vehicles, the road system has been designed in accordance 

with the NBC codes/regulations. Parking space has been provided at suitable locations proximity 

to activity stations. The requirement of parking area is provided as per NBC guidelines. A total 

area of 7651 sq.m is earmarked for parking vehicles, two wheelers and four wheelers. The 

existing Car parking available at present is 440 (Rotational), Multistoried car parking is about 

254 (Total built up of G+7 Multistoried car parking will be 7651 Sq.m). 
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10.11.2  Objective of Traffic Circulation Plan 

� To provide a safe route for people to Enter and Exit. 

� To identify any risks to the general public and local traffic from construction vehicles and to 

put control measures in place to protect all members of the public, drivers & site workers, 

from any injury involving traffic travelling to and from the site. 

� To provide measures to control the speed of vehicular movement. 

� To prevent parking within the local estates. 

� Existing Emergency access routes will be maintained to permit emergency vehicles to attend 

the premises at all times. 

� To outline procedures for dealing with emergencies and safe evacuation. 

� To consider the safety of all road users including pedestrians and cyclists and particular 

attention to the safety of students, the elderly, cyclists and the disabled. 

 

10.11.3  Traffic Calming 

Traffic calming improves the transportation systems and helpful in smooth movement of vehicles 

inside the complex as well as minimize the traffic congestion and accidents. So for better 

movement and transportation traffic calming is essential. To minimize the traffic congestion and 

accidents inside the complex, security out post will be provided. Speed breakers will be provided 

for speed control inside the complex. This is also helpful in reducing the noise and air pollution 

and makes the system pedestrian and bicyclist friendly. 

 

10.11.4  Traffic Management Plan 

� The management of Apollo Hospitals, Kolkata of the proposed expansion of hospital 

building will provide the car parking spaces for the doctors and other staffs of the hospitals. 

 

� The management of Apollo Hospitals, Kolkata has decided to instruct all its visitors not to 

park any of their vehicles in the EM Bypass road rather than using the available parking 

spaces. 
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� The security of the entry/exit will be responsible for clearance of any traffic jam within the 

hospital area and EMERGENCY route. 

 

� Any kind of car/vehicle maintenance work will be carried out at separate place rather than 

the available road within the hospital area or the parking place. 
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10.12  Environmental Monitoring 

The purpose of environmental monitoring is to evaluate the effectiveness of implementation of 

Environmental Management Plan (EMP) by periodically monitoring the important 

environmental parameters within the impact area, so that any adverse affects are detected and 

timely action can be taken. In consultation with the West Bengal Pollution Control Board 

(WBPCB), the project proponent will monitor ambient air quality, noise levels, groundwater 

quality, soil quality in accordance with an approved monitoring schedule. The monitoring 

protocol and location selection will have to done carefully. The monitoring sampling program 

should be discussed and approved by the WBPCB. A suggested monitoring protocol, based on 

the predicted impacts, is given in the following table. 

 

Table 14: Suggested Monitoring Programme 

 

Sl. 

No. 

Type Locations Parameters Period and 

Frequency 

 

1 Ambient Air 

Quality 

 

Project Site Criteria Pollutants: 

SO2, NOx, PM10, PM2.5, 

CO 

24-hr average 

samples every 

quarter during 

operation 

 

2 Ambient Noise 

near the site 

 

Project site main 

gate 

 

dB(A) levels Hourly Day and 

Night time Leq 

levels every quarter 

during operation 

phase. 

 

3 Surface Water 

Quality 

 

3 stations in 

project Site 

 

-Physical and chemical 

Parameters. 

-Bacteriological 

Once a month. 

 

Once in a year 
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Sl. 

No. 

Type Locations Parameters Period and 

Frequency 

 

parameters. 

-Heavy metals and toxic 

constituents. 

 

 

Once in 3 months 

 

4 Ground Water 

Quality and depth 

of Water Table 

 

3 stations The 

ground water 

monitoring 

wells needs to 

be drilled 

 

-Physical and chemical 

parameters, Total Organic 

matter concentration 

-Bacteriological 

parameters. 

-Heavy metals and toxic 

constituents. 

Once a month. 

 

 

Once in a year 

 

Once in 3 months 

 

5 Terrestrial 

Ecology 

 

 The health and the density 

of the vegetation, green 

belt and proper 

maintenance  

Once a year 

 

6 Waste 

Characterization 

 Rejects Physical and 

Chemical composition 

Annual 

 

 

10.13  Corporate Social Responsibility (CSR)  

Corporate Social Responsibility (CSR) is becoming an increasingly important activity to 

businesses nationally and internationally. As globalisation accelerates and large corporations 

serve as global providers, these corporations have progressively recognised the benefits of 

providing CSR programs in their various locations. CSR activities are now being undertaken 

throughout the globe. 

 

The term is often used interchangeably for other terms such as Corporate Citizenship and is also 

linked to the concept of Triple Bottom Line Reporting (TBL), which is used as a framework for 
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measuring an organisation’s performance against economic, social and environmental 

parameters. 

 

Corporate Social Responsibility (CSR) can be viewed simply as a collection of good citizen 

activities which shall not be taken as compulsion from Govt. rather it should be done generously 

to improve the structure of society. 

 

There are several issues due in the society for necessary work on it but there are limitations too, 

for both industries and Govt. However, whatever is possible for anybody to contribute toward 

social responsibility he must do. 

 

However the project proponent is having some key finding on the CSR issues. 

 

The rationale for CSR has been articulated in a number of ways. In essence it is about building 

sustainable businesses, which need healthy economies, markets and communities. The key 

drivers for CSR are as follows: 

 

• Enlightened self-interest - creating a synergy of ethics, a cohesive society and a 

sustainable global economy where markets, labour and communities are able to function 

well together. 

• Social investment - contributing to physical infrastructure and social capital is 

increasingly seen as a necessary part of doing business. 

• Transparency and trust - business has low ratings of trust in public perception.  

• There is increasing expectation that companies will be more open, more accountable and 

be prepared to report publicly on their performance in social and environmental arenas  

• Increased public expectations of business - globally companies are expected to do more 

than merely provide jobs and contribute to the economy through taxes and employment.” 
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CSR invitation and Policy issue: 

Year of Initiation of CSR activities: The CSR activity will start after 3 months from the date of 

start of the construction. 

 

Issues covered and priority areas to be covered under CSR Domain – Health Care, Environment 

and General Welfare Schemes.   

 

CSR implementation - Process and Outcome 

 

Person responsible for CSR implementation in companies – The CSR officer followed by Project 

Manager or Manager of the hospital and the main person responsible for implementation of CSR 

initiative across organization. 

 

10.14  Estimated Cost of EMP 

 

Sl.No. Details Capital Cost in Lakhs 

(Non-recurring) 

Recurring Cost per 

annum (in lakhs) 

1 Air Pollution Control 13 4 

2 Waste Water Management 35 8.5 

3 Solid Waste Management 8.5 1.3 

4 Environmental Monitoring  2.5 

5 Green Area Development 4 2.3 

 Total 60.5 18.6 

 

***************** 

 


