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S 
t OFSg 

DIRECTORATE GENERAL 
FIRE SERVICES. HOME GUARDS & CIVIL DEFENCE, 

OIDISHA 

FORM-Il 

(See Rule-12 (5)] 

Fire Safety Recommendation 

File No. C-560-2019 

1. Address of the proposed Mouza-Raghunathpur Jali, 

Bhubaneswar, bist.-Khurdha. 

birector/ Authorized Signatory, 

KRJ Projects LLP, 
Raja Subodh Mullick Square, 
5th floor, FL-F2, Kolkata 
West Bengal-700013 

18th & 20th February 2020 

As shown in the plan two numbers of 

Residential Tower i.e B~G+14 floors building 

are coming under 'Residential building" as per 

Bhubaneswar Development Authority (Planning 

and Building Standards) Regulations, 2018 and 

Residential building, Group-A, Sub Division A-4 

as per NBCI-2016. Besides one Community 

building/premises: - 

2. Name and Address of the Applicant: 

3. bate of Receipt of Application: - 

4. Proposed occupancy (Type of 
building): - 

building of G~3 floors is coming under 

Incidental to main occupancy i.e Residential 

building. 

5.  Area with Plot No and. Khata no: - Plot area-7406.76 sqm, Plot Number- 

6.  bate of Inspection: - 

317/2403, 318 and others, 

Khata Number- 511/430, 511/599 & others, 

20th February 2020 

7.  Recommendation: - 

The Fire Safety Recommendation is as follows:- 

A 
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A.  Floor wise 
area with 

occupancy 

• 

• 

- Common Basement floor Area 5309.53 5gm- Parking 
Stilt Area Area 456.28 sqm - Parking 

02 Numbers of Residential Tower i.e B+&+14 floors 
- Ground floor Area 719.25 5gm (each tower) 

Apartment houses 
- floor Area 699.00 5gm (each floor) 

Apartment houses 
2nd floor Area 677.55 5gm (each tower) 

Apartment houses 
3rd to 14th  floor  Area 676.74 5gm- Apartment houses 

- Terrace Open to sky 

Community Hall Building (Incidental to main occupancy i.e Residential 

buildinq) 
- Ground floor Area 290.89 sqm Shops 
- 1s floor Area 272.07 5gm- small Party room, 

Kids play room 
floor Area 286.22 5gm- Table tennis room, 

Pool table room 
3rd floor Area 286.22 sqm- Gymnasium 

& Games room 
- Terrace floor  Open to sky 

B.  Height #' The height of the proposed residential B+G~l4th  floor buildings will b 

44.575 mtrs from the internal road Ground level around and contagious tc 
the said buildings. Besides the height of community hall building of G~ 

floors will be 14.550 mtrs from the ground level. The height will bE 

measured from average ground level for all time as per BDA (P&BS 
Re.ulations, 2018. 

C.  Parking r Provision of parking area at Basement, stilt & open parking has been showr 

in the proposed plan. 
- Provision of parking shall be made in accordance to Regulation-37 of BD/ 

(P & BS) Regulations, 2018. 

The parking space to be provided shall be in addition to the minimurt 
setbacks as required under Regulation-33 of BDA (P&BS) Regulations 

2018. 

b. Access to 

the building 

,- As per the inspection report the plot abuts on road of width 18 mtrs. 
r However as shown in the plan there is provision of Nandankanan road a 

abutting road. 
- The main entrance to the premises shall not be less than 06 (Six) meters 

width in order to allow easy access to fire engine and the gate shall fok 
back against the compound wall of the premises, thus leaving the exterioi 

access way, within the plot, free for the movement of fire service vehicles 

If archway is provided over the main entrances, the height of the archwa 
shall not be less than 5 (five) meters. 

#- The main gate shall fold back against the compound wall of the premises 
Provision of main entrance gate shall be made in accordance to Regulation 
69 of BDA (P & BS) Regulations, 2018. 

.- Provisions for access to the building shall be made in accordance t 
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Regulation-30 & 69 of BDA (P & BS) Regulations, 2018. 

E.  Setbacks 

(in mtrs.) 

r As per the plan provision of two towers has been proposed in a common 

basement floor. The required open spaces around the structure (Tower-i & 
2) is as follows: - 

Front- ii mtrs, Rear- 13 mtrs, Left-13.740 mtrs, Right- 17.945 mtrs 

The open space around the community hall building is as follows: - 

Front- 11 mtrs, Rear- 12.050 mtrs, Left-6.950, Right- 03 mtrs 

r Besides, an unbuilt open space of 11.090 mtrs and 7.5 mtrs of internal road 
have been proposed between individual residential towers for easy access 
of the fire tender. Further, in rear side of community hall building there 

is provision of a Swimming pooi in the open space area. Hence, adequacy or 

contravention of the open space around the individual residential towers 
and around the community hall building as proposed in the plan shall be 
decided by BDA, Bhubaneswar. 

- Provision of open space in the proposed plan shall be maintained as per 

Regulation-33 of BDA (P & BS) Regulations, 2018. 
r The space set apart for providing access within the premises shall not be 

used as parking space or spaces for other amenities required for the 
building. 

r Internal road of width 7.5 mtrs. with turning radius of 09 mtrs shall be 

provided around the Residential buildings. The internal road shall be made 

hard surface capable of taking the mass of fire tender, weighing 45 ton 

minimum and the same shall be kept un built. As shown in the plan, the roof 
of the basement extends beyond the plinth line into the internal road, 
hence roof of the basement shall have also load bearing capacity 45 ton 
minimum and load bearing capacity certificate from the competent 
authority shall be obtained to that effect. Besides, in case of community 

hall building the compulsory open spaces shall be kept clear and hard 
surfaced. 

- The exterior open space around the residential buildings for a width of 7.5 

meters shall be kept unbuilt for all time and it shall be constructed of hard 

surface ca'able of takin. load of fire engine weig up to 45 tonnes. 

F.  Exits 
(Type, 

Number, 

Dimension £ 

arrangement) 

- As shown in the plan the provision of staircases in different types of 

towers are as follows;- 

02 Number of Residential Tower of B+G+14 floors each 
. . 

• Out of three staircases in both tower of width 1.25 mtrs each, two 
numbers of staircases are connecting from ground to Terrace floor 

and another one is continuing form Basement to Ground floor. 
Community I-loll Building 

• Out of two staircases, one of width 1.5 mtrs connecting from 
ground to terrace floor and another one of width 1.50 mtrs is 
connecting from Ground to 1st  floor. 

• As per BDA (P & BS) Regulations 2018 minimum two staircases is 
required for community hall building. But as proposed second 
staircase of community hall building has not been connected up to 



terrace floor. Hence, the second staircase shall be made 
accordingly and connected up to terrace floor. 

r The travel distance shall be less than 20 mtrs. on each floor residential 
buildings and 30 mtrs for community hall building, the provision of exits 

and staircases shall be made as per Regulation-7'l and Annexure-XI of 
BbA (P & 85) Regulations, 2018. 

> The exits/staircases must be placed as remote from each other as 

possible and also comply to other provisions i.e. permissible travel 

distance, dead end corridor length in exit access etc, as per the provisions 
of BDA, (P & 85) Regulations, 2018. 

All the exits required to be accessible from the entire floor area at all 
floor levels. 

r The exit doorways must have clear width not less than 1 mtr. and minimum 
height must be 2.10 mtr. 

r The minimum number of exit and their width required on every floor of 

the buildings and their dimensions must be in accordance to clause-4.2.1 to 

4.4.2.4.2 of Part-IV, NBCI-2016 and exit requirements & provision of 
doorways shall be accordance to Clause-71 and Annexure-XI of BDA (P & 
85) Regulations, 2018. 

The use of glasses are not permitted in enclosures for exits & exit 
passage way. 

r The escape routes should be well ventilated and provided with safety 
lighting and free from obstructions. 

r Exits must be clearly visible and all routes to reach the exit have to be 

clearly marked and sign posted to guide the population of the floor 

concerned. 5ignages required to be illuminated and wired to an 

independent electrical circuit on an alternative source of supply. 
r Exit signs and Floor exit plan must be provided such that no point in an 

exit access is more than 30 mtrs from a visible exit directional sign. 

Provision of escape lighting and exit signage needs to be made in 
accordance to Clause-3.4.7.1 to 3.4.7.4 of Part-4, NBCI-2016 & IS 
9457:1980, IS 12349:1988, IS 12407:1988. 

r Access to exit staircase shall be trough a fire check door of a minimum 

120 mm. fire resistance rating. 
- External exit door of staircase enclosure at ground level required to open 

directly to the open spaces or can be reached without passing through any 
door other than a door provided to drought lobby. 

- The illuminated exit signage with arrow indicating the way to the escape 

route must be provided at all conspicuous places. 
.- All landings of floor must have floor indication boards indicating the 

number of floors. 
- The clear width of each staircase shall not be less than 1.25 mtrs in each 

residential tower and 2 mtrs in community hail building. The minimum width 

of treads without nosing shall be 25 cm for internal staircases of 
residential buildings and 30 CM for community hall building. The treads 
shall be constructed and maintained in a manner to prevent slipping. The 

maximum height of riser shall be 0.19 meter in the case of residential 
buildings and 0.15 mtrs in community hall building shall be limited to 15 

risers per flight.  
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The internal staircases not with external wall of aforesaid residential 
buildings shall be pressurized and the internal staircases of constructed 
with external wall shall be cross ventilated or pressurized. Besides, the 

internal staircases of constructed with external wall shall be naturally 

ventilated or pressurized in Community hall building. Wherever pressurized 
staircase is to be connected to unpressurized area, the two areas shall be 

segregated by 120 mm fire resistant wall. Access to exit staircase shall be 
through a fire door of a minimum 120 mm fire resistance rating. 

Pressurization of the staircases shall be done as per Clause-4.4.2.5, 4.6, 
6.1.1.3 & Annexure-E of Part-4, NBCI-2016. 

r In addition to above all other provisions for exits/doorways/stairways, 

means of escape and exit shall be made as per Clause 4.2 to 4.6.2 of NBCI-
2016 and Annexure- XI of BDA (P & 85) Regulations, 2018. 

- Adequate ventilation shall be provided for the basement and the standard 

of ventilation shall be the same as required by the particular occupancy 

according to regulations; any deficiency may be met by providing adequate 

mechanical ventilation in the form of blowers, exhaust fans (one exhaust 
fan for 50 square meters of basement area), air conditioning system; 

The basement shall be used for designated purpose only. Adequate 

provision of exits and ramps shall be made in the basements as per 

Bhubaneswar Development Authority (Planning ard Building Standards) 

Regulations, 2018 and NBCI-2016. The ramp providing access to basement 
shall be constructed leaving required open space around the building. Door 

openings leading from upper floors to basement shall need to be protected 
with fire doors with 120 mm. fire rating except for exit discharge doors 
from the basements. Adequate arrangement shall be made, so that surface 

drainage does not enter the basement. The wall and floors of the basement 
shall be water-tight and be so designed that the effect of the surrounding 

soil and moisture, if any, are taken in to account in design and adequate 
damp proofing treatment is given. 

.- All floors of the buildings shall be compartmented / zoned with fire barrier 
or with water curtain nozzle (K-23) or with combination thereof having area 

of each compartment not more than 3000 m2. The fire barrier of each 
compartment shall have fire resistance rating of 120 mm. Automatic deluge 

system comprising deluge valve, piping nozzles, etc shall be used to zone the 

compartment in case of water curtain system. tn case of water curtain, 

required additional provision of water with independent electric pump of 

adequate capacity shall be made. Compartmentation of floors in the building 
shall be done as per the provisions given in clause 4.5 and Annexure-H of 
Part-tV, NBCI-2016. 

r Each basement shall be separately ventilated. Vents with cross-sectional 
area (aggregate) not less than 2.5 percent of the floor area spread evenly 
round the perimeter of the basement shall be provided in the form of grills 

or breakable stall board lights or pavement lights or by way of shafts. 
Alternatively, a system of mechanical ventilation shall be provided so as to 
permit 12 air changes per hour in case of fire or distress call. Ventilation 
system shall start automatically on actuation of detector provided in the 
basement area. All exit passageways (from exit to exit discharge) shall be 

essurized or naturall ventilated. The mechanical pressurization syptem 

6. Basement 
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shall be automatic in action with manual controls in addition, boors providec 

in such exit passageway shall be fire rated doors of 2 hrs rating. Smokc 
exhaust and pressurization of areas shall be done as per the provision5 
given in clause- 4.6 of part-4, NBCI-2016. 

r The use and construction of the basement shall confirm to the provisions 
given in clause-41 of Bhubaneswar Development Authority (Planning 
Building Standard) Regulations, 2018. - 

H.  Refuge Area r Refuse area shall be provided in buildings of height more than 24 meters 
Refuge area shall be approachable from the space they serve by ar 
accessible means of egress. Refuge areas shall be provided at/or 
immediately above 24 mtrs and thereafter at every 15 mtrs or so. Ref ugc 

area shall be approachable from the space they serve by an accessiblc 
means of egress. Refuge area for apartment buildings of height above 6C 

mtrs and thereafter at balconies shall be provided at 60 mtrs anc 

thereafter at every 30 mtrs. 
' Refuse area shall be made as per Annexure-E-4 of Part-IV, NBCI-2016. 

p. Construction of podium shall be made as per Clause-4.6.1 of Part-3, NBCI- 
2016. 

I.  Refuge 

Chutes 
.' Refuse chutes must be provided which shall have opening at least 1 m abovc 

roof level for venting purpose and they shall have an enclosure wall of non-

combustible material with fire resistance of not less than 120 mm. 
.- They shall not be located within the staircase enclosure or service shafts 

or air conditioning shafts. Refuse chutes inspection panel and doors musi 
be tight fitting with 60 mm fire resistance. 

- 5prinkler protection system must be provided for the refuse chutes 
Refuse chutes must be at least 6 m away from exits. 

3'. Fire Fighting 

Shaft 
(Fire Tower) 

- One number of firefighting shafts is required in each tower of soic 
residential apartment buildings. 

- The protected area of the firefighting shaft shall have 120 mm. firc 

resistance rating & comprising of protected lobby, staircase & fireman'5 

lift. 
r It shall have connectivity directly to exit discharge or through cxii 

passageway with 120 mm fire resistance walls at the level of cxii 
discharge to exit discharge. 

- The respective floors shall be approachable from it. It shall have provisior 

of 120 mm. fire doors. 
r Besides, it shall have provision of fireman talk back, wet riser & landinc 

valve in its lobby. Staircase & fire lift lobby of firefighting shaft shall bc 

smoke controlled. 
- Firefighting shaft (fire tower) shall be made as per Clause-2.24 of Part- 

Iv, NBCI-2016. 

K. Lifts - As shown in the plan there is Provision of two numbers of lifts in eacF 

tower. Out of two lifts, one is connecting from basement to top floor anc 

another one is continuing from ground floor to top floor. 
- As least one number of Firemen lift is required in each tower of saic 

Residential Apartment building. Which shall be made as per Clause 4.4.2. 
of part-4 and Building Services, Section 5 Installai ion of Lifts, Escalaton 
and Moving Walks, Sub-Section 5 A Lifts of Part-8 of National Buildinc 
Code of India, 2016. 
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r The Lifts shall not open in staircase landing. Grounding switch (es) at 

ground floor level shall be provided to enable the fire service to ground 

the lifts. Besides, telephone / talk back communication facilities shall be 
provided. Collapsible gates shall not be permitted for lifts and shall have 
sohd doors with fire resistance of at least 1 hour. 

r If the lift shaft and lobby is in the core of the building, a positive 

pressure between 25 and 30 Pa shall be maintained in the lobby and a 
positive pressure of 50 Pa shall be maintained in the lift shaft. The 

mechanism for pressurization shall act automatically with the fire alarm; it 

shalt also be possible to operate this mechanically. Lifts if communicating 

with the basement, the lift lobby of the basements shall be pressurized as 
suggested in Annexure-IV (Fire Protection and Fire Safety Requirements) 

with self-closing door with fire resistance rating. Telephone or other 

communication facilities shall be provided in lift cars and to be connected 

to fire control room for the building. 

.- In case of residential towers Lift and lift lobby shall be cross ventilated or 

pressurized as per Clause-4.4.2.5 of Part-IV, NBCI-2016. 

Construction and provisions of fire and life safety measures of lifts shall 
be in accordance with Bhubaneswar bevelopment Authority Planning and 

Building Standards Regulations, 2018 and Clause 4.4.2.5 of part-4 and 

'Building Services, Section 5 Installation of Lifts, Escalators and Moving 
Walks, Sub-Section 5 A Lifts of Part-B of National Building Code of India, 
2016.  

Non-combustible materials with appropriate fire resistance rating shall 
be used for construction of the buildings. 

buring construction of the buildings the following fire protection 
measures shall be provided. 

a. bry riser of minimum 100 mm diameter pipe with hydrant outlets on 
the floors. 

b. brums of 2,000 liters capacity filled with water with 02 fire buckets 

on each floor. 

c. A water storage tank of minimum 20,000 ltrs. Capacity. 
Installation of chimney & heating apparatus shall be in accordance to 

relevant BIS specification. All kitchens should have one or more opening 

such as windows and ventilators opening directly to the external air or 

into an open veranda for the admission of light and air. 

All floors shall be compartmented / zoned with area of each compartment 

should be not more than 750 sqm. The fire barrier of such compartments shall 
have fire resistance rating of 120 mi 

a. Basement car parking- 3000 sqm 

b. Residential building- 750 sqm 

r In addition, there shall be requirement of a minimum of two 
compartments if the floor plate size is equal or less than the areas 

mentioned above. However, such requirement of minimum two 
compartments shall not be required, if the floor plate is less than 750 

sqm. 
r Smoke exhaust system having make-up air and exhaust air system shall 

be planned for large lobbies and which have exit through staircase 
leading to exit discharge. All exit passageways (from exit to exit 

Construction 
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Building 
Services 

discharge) shall be pressurized or naturally ventilated. The mechanical 

pressurization system shall be automatic in action with manual controls 

in addition, Doors provided in such exit passageway shall be fire rated 

doors of 2 hrs rating. Vents with cross-sectional area (aggregate) not 

less than 2.5 percent of the floor urea spread evenly round the 
perimeter of the basement shall be provided in the form of grills or 
breakable stall board lights or pavement lights or by way of shafts. 

Smoke exhaust and pressurization of areas shall be done as per the 
rovisions •iven in clause- 4.6 of part-4, NBCI-2016.  

Electrical Services: - 
- An independent, ventilated or air conditioned MV panel room must be 

provided on the ground level. This room required to be provided with 

access from outside. The MV panel room must be provided with fire 
resistant walls and doors of fire resistance of not less than 120 mm. 

- A substation or a switch station with oil filled equipment must not be 

allowed to be functional inside the building. 

r All transformers must be protected by high velocity water spray systems 

or nitrogen injection system. As per the plan the placement of 

transformer has not been clearly shown. 
,' The sub-station must not be located below the 1st basement and above the 

ground floor. 

A stand-by electric generator must be installed to supply power to 

staircase and corridor lighting circuits, fire lifts, the stand-by fire pumps, 

pressurization fans and blowers, smoke extraction and damper system in 

case of failure of normal electric supply. 
# The staircase and corridor lighting must be on separate service and must 

be independently connected so as it could be operated by one switch 
installation on the ground floor, easily accessible to firefighting staff at 

any time irrespective of the position of the individuate control of the light 
points, if any. 

Staircase and corridor lighting required to be connected to alternate 

supply from parallel high-tension supply or to the supply from the stand-by 
generator. All wires and other accessories used for emergency light must 

have fire retardant property. 
r The electric distribution cables or wiring shall be laid in separate duct 

which shall be sealed at every floor with non-combustible materials having 

the same fire resistance as that of the duct. Low and medium voltage 

wiring running in shaft and in false ceiling run in separate conduits. Water 

mains, telephone cables, intercom cables, gas pipes or any other service 

line need not be laid in the duct for electric cables. 

r Transformer if housed at stilt floor level required to be cut-off from the 
other portion of premises by Fire Resisting Walls of 4 hours rating. 
All the transformers shall be protected with high velocity water spray 
system / Nitrogen Injection System Carbon bioxida total flooding system 
in case of oil filled transformer. En addition to this, manual control of auto 

high velocity spray system for individual transformers shall be located 
outside the building at ground floor. 

r Electric substation transformer shall have clearance on all sides as per 

BBL/relevant electric rules. 
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Electrical Installations in the building must be comply to the provisions 1 

given in Clause 3.4.6 to 3.4.7.4 of Part-4 NBCI-2016 and Annexure-XI of 
BbA (P & BS) Regulations, 2018. 

r The electric substation shall have electric supply from alternate source for 
operation of vent System lighting arrangements. 

r Cable trenches shall be filled with sand. 

- Party walls shall be provided between two transformers as per the rules. 
# Electric control panels shall be segregated. 

r Exits from basement electric substation shall have self-closing fire smoke 
check doors of 2-hours fire rating near entry to ramp. 

r Provision for lightning protection must be made in the proposed building as 

per 15/IEC 62305-4: 2010. 
Air Conditioninq: - 

r Air conditioning systems circulating air to more than one floor area should 

be provided with dampers designed to close autoratically in case of fire 

and thereby prevent spread of fire or smoke. 
r Escape routes like staircases, common corridors, lift lobbies must not be 

used as return air passage. 

- Air ducts serving main floor areas, corridors, must not pass through the 

staircase enclosure. 

- The air-handling units must be separate for each floor and air ducts for 
every floor must be separated and in no way inter-connected with the 

ducting of any other floor. 
,r Wherever the ducts pass through fire walls or floors, the opening around 

the ducts must be sealed with materials having fire resistance rating of 
the compartment. Such duct required to be provided with fire dampers at 

all fire walls and floors unless such ducts are required to perform for fire 
safety operation. 

The Air Conditioning required to be coupled with fire detection and alarm 

system. 

- Metallic ducts must be used even for the return air instead of space above 

the false ceiling. 
- The materials used for insulating the duct system (inside or outside) must 

be of non-combustible material. 

Air Conditioning & mechanical ventilation requirements of different rooms 
or areas of the building must be as per the provisions given in Part-8, 
NBCI-2016. 

Service bucts and Shafts: - 
- Openings in walls or floors which are necessary to be provided to allow 

passages of all building services like cables, electrical wirings, telephone 

cables, plumbing pipes, etc. must be protected by enclosure in the form of 
ducts /shafts and such shaft and inspection doors fitted thereto must 
have fire resistance rating not less than as specified in Clause 3.4.5.4 of 

NBCI-2016 and Annexure-XI of BDA (P & BS) Regulations, 2018. 

STANbBY SOURCE OF POWER SUPPLY: - 
r There shall be provision for dedicated emergency power supply to fire 

pumps, lifts, fire alarm system, pressurization system, emergency lighting, 
escape route lighting, exit signage, public address system, lighting in fire 
command center, magnetic door hold open devices, etc. The power supp!Lto 
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the panel /distribution board of these fire and life safety systems shall be 
through fire proof enclosures or circuit integrity cables or through 

alternate route in the adjoining fire compartment to ensure supply of 

power is reliable to these systems and equipment. Cables for fire alarm and 
PA system shall be laid in metal conduits or armoured to provide physical 

segregation from the power cables. 
LIGHTNING PROTECTION: - 

Provision for lightning protection shall be made in the proposed building as 
per NBCI-2016 and in corporate to relevant 815 specifications. Routing 

down of conductors (Insulated or Un-Insulated) of lightning protection 
shall not be made throu.h electrical or other service shafts.  

Fixed Fire The following fixed firefighting installations are required to be provided in 
Fighting the residential towers and community hall buildings as per NBCI-2016 and 

Installations relevant 815 specifications: - 

i. Fire Extinquisher: - Provision of fire extinguishers must be made in 
entire building as per 815: 2190:2010. 

ii. First-aid Hose Reel: - First-aid hose reel must be provided on each 
floor of the building in accordance with 815 884:1985 & 815 3844:1989. 

Adequate Hose reels so that Hose reel Hose available within 30 mtrs 

from any point at each floor level and the horizontal distance between 

any two adjacent points need not exceed 50 mtrs on each floor and Hose 
reels hose must be directly connected to Wet riser. 

iii. Wet Riser: - The aforementioned proposed building required to be 
provided with risers adequately so that available within 30 mtrs. from any 

point at each floor level and horizontal distance between any two 

adjacent risers must not exceed 50mtr. 
All risers must have provision of hydrant outlet and hose reel on 

each floor landing. The rising mains must be connected to the fire pump. 
Fire Service inlets at ground level fitted with non-return valves must be 
provided to the rising main for charging it by Fire Service pump in case of 

failure of static fire pump over the underground static tank. The risers 

should be fully charged and automatic in operation with adequate pressure 
at all times. The internal diameter of the riser mains should be not less 

than 100 mm. Each hydrant should be preferably of single outlet and 

comprise of 63 mm. Gun metal landing valve fitted with 63 mm 
instantaneous coupling conforming to IS 901:1988. The landing valve on 

the hydrant at a height of between 1 to 1.2 mtr above the floor near each 
floor landing required to be provided at each floor level and on the roof. 

Sufficient length of rubber lined fire hoses subject to minimum 
two lbmtr length fitted with coupling together with branch pipe and 

nozzle conforming to IS 903:1984 & should be provided and kept 
adjacent to the respective hydrant in hose boxes. 

iv. Automatic Sprinkler System: - Automatic water sprinkler system with 
sprinkler heads shall be provided in basement floor of each tower. 
Sprinkled shall be fed water from both underground static water storage 
tank and terrace tank. 

v. Manually Operated Electronic Fire Alarm System: - Manual operated 
electronic fire alarm system at conspicuous places in each floor of the all 
buildin.s includin. basement shall be provided. (IS/ISO 7240-11:2011)  
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Fire Command 

Centre 

vi. Under Ground Static Water Storaqe Tank: - Underground static water 
storage tank capacity of 75,000 ltrs is required for aforesaid proposed 

buildings. AU static water storage tanks must entirely be accessible to 
fire appliances of the local Fire Service. Provision of suitable manhole 

shall be made available for inspection, repair and insertion of suction hose 
etc. The covering slab must be able to withstand the vehicular load of 45 

tons. Underground Static water storage tank must be constructed in 
accordance to Clause-5.1.2.1 of Part-IV, NBCI-2016. 

vii. Terrace Tank: - Terrace Tank of 5,000 ltrs. Capacity must be provided 
at the top of each residential tower and 10000 ltrs capacity at community 

hall building for firefighting purpose. It should be ensured that water in 

the tank is not utilized for any other purpose other than firefighting. 
viii. Terrace Pump  - Provision of terrace pump of 900 1pm capacity in community 

hail building having connectivity to terrace tank shall be made in the building. 
ix. Fire Pumps: - Pump house should preferably be installed at ground level. 

It shall be situated so as to be directly accessible from the surrounding 

ground level. When installed in the basement staircase with direct 
accessibility or through enclosed passageway with 120 mm fire rating 
from the ground shall be provided. Required number of sets of pumps 

each consisting of one Electric & one Diesel pump (Stand by) of capacity 

2280 LPM. & one electric pump of capacity 180 LPM shall be provided for 

entire building. The pumps are to be automatic in action. Installation of 
negative suction arrangement and submersible pumps shall not be allowed. 

One set of pumps shall be provided for each 100 hydrants or part 

thereof, with a maximum of two sets. In case of more than one pump set 

installation, both pump sets shall be interconnected at their delivery 
headers. 

Alternative to provision of additional set of pumps, the objective 

can be met by providing additional diesel pump of the same capacity and 
doublin. the water tank capacity as required for one set of pump. 

- There must be a Fire Command Centre on entrance floor of the building 

having direct access. The Fire Command Centre must have the main fire 
alarm panel with communication system (suitable public-address system). 

All controls and monitoring of fire alarm systems, Detection system, 
pressurization systems, smoke management systems must happen from this 
room. Integrated building management system must be provided for Fire 
Command Centre. 

r Fire Command Centre must have provisions in accordance with Clause-
3.4.12 of Part-4, NBCI-2016. 

r The owner/occupier shall provide any additional fire requirements in 
future if the recommendation is issued by this department. 

The site is suitable for construction of above proposed structure subject 

to condition that the owner/occupier shall provide any additional fire 
requirements in future if the recommendation is issued by this 
department.  

After completion of the construction work including installation of fixed 
firefighting measures as suggested, the applicant shall be required to apply for Fire 

0 
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Safety Certificate as per Rule-13 (1) of Odisha Fire Prevention and Fire Safety Rules, 
2017 along with following documents: - 

The applicant shall produce a certificate to be issued by the office/person concerned 

to the effect that all the provisions of Bye-laws / Regulations of Bhubaneswar 

Development Authority and Recommendations issued from Chief Fire Officer, Fire 

Prevention Wing, Cuttack have been incorporated in the building. 

ii. The applicant shall produce a certificate of the Competent Authority concerned to the 

effect that electrical installations have been done as recommended and as per 

provisions given in Part-8 'Building Services, Section-2 Electrical and allied 

installations" of NBCI-2016 and 5ection-7 of National Electrical Code, 2011. 

iii. The Applicant shall produce a certificate of the agency concerned to the effect that 

installation of firefighting measures has been done as recommended and as per 

provisions given in Part-4 of National Building Code of India-2016 and relevant BIS 

specifications. 

£230  
(S. Sethi) 

Chief Fire Officer, 
Fire Prevention Wing 

Memo No.  'A °' /FPW Date. 30-03.2020 

Copy to Director / Authorized Signatory, KRJ Projects LLP, Raja Subodh Mullick 

Square, 5th  floor, FL-F2, Kolkata, West Bengal-700013 for information and necessary 

action. 

Chief Fire Officer, 
Fire Prevention Wing 

Memo No. /FPW bate. -03.2020 

Copy to 5tation Officer, Chandrosekharpur Fire Station, Chandrasekharpur for 

information. 

Chief Fire Officer, 
Fire Prevention Wing 

Memo No. /FPW Date. -03.2020 

Copy to Planning Member, Bhubaneswar Development Authority Bhubaneswar for 

information and necessary action. 

Chief iOfficer, 
Fire Prevention Wing 

Address - 3rd Floor, Vigilance Building, Nuopatna, Rux'bazar, Cuttack-753001 

Tel. - 0671-2300317, Fox 0671-2300201, 

E-mail çoniequcrdsodsku@,gnoi]com fireservicesodsHiPam 

.3' 



5 Raja Subodh Mullick Square,
5th Floor, FL-F2, Kolkatta,
West Bengal - 700013

System Generated Auto Assessment for Height Clearance

1. Airports Authority of India (AAI) in pursuance of responsibility conferred by and as per the provisions of Govt. of India
(Ministry of Civil Aviation) order GSR 751 (E) dated 30th Sep. 2015 for Safe and Regular Aircraft Operations has assessed
the site data filled by the applicant.

2. Assessment details for Height Clearance:

 NOC ID :  BHUB/EAST/B/021220/449915

 Applicant Name*  Ramphal Yadav

 Site Address*  Plot No. 317/2403,318,319,320/2139,322,320,321/2493,325/1863,326,326/1851 Khata No.
511/599,511/430, 511/601, 511/630, 511/218, 729/412,511/204

 Site Coordinates*  20 22 48.03N 85 49 27.32E, 20 22 49.31N 85 49 28.76E, 20 22 48.92N 85 49 29.09E, 20 22
45.52N 85 49 29.36E, 20 22 50.09N 85 49 30.18E, 20 22 49.87N 85 49 30.37E, 20 22 47.58N
85 49 30.45E, 20 22 48.04N 85 49 31.10E, 20 22 46.92N 85 49 31.26E, 20 22 47.52N 85 49

 Site Elevation in mtrs AMSL as
submitted by Applicant*

 22.9 M

 Type Of Structure*  Building

*As provided by applicant

Your site is located at a distance 14846 mts from ARP and lies in the grid D13 of the published CCZM of
Bhubaneshwar airport. The Permitted top elevation for this grid is 122 mts.

Since the requested top elevation 103.19 mts in AMSL is below CCZM permitted top elevation, the NOC for height
clearance is not required from Airports Authority of India.

3. This assessment is subject to the terms and conditions as given below:

a. The site-elevation and site coordinates provided by the applicant are taken for calculation of the permissible top elevation
for the proposed structure. If however, at any stage it is established that the actual data is different from the one provided by
the applicant, this assessment will become invalid.

b. The Site coordinates as provided by the applicant in the NOC application has been plotted on the street view map and
satellite map as shown in ANNEXURE. Applicant/Owner to ensure that the plotted coordinates corresponds to his/her
site.In case of any discrepancy,this assessment shall be treated as null and void

c. Airport operator or his designated representative may visit the site (with prior coordination with applicant or owner) to
ensure that assessment terms & conditions are complied with.

d. The assessment is further subject to the provisions of Section 9-A of the Indian Aircraft Act, 1934 and any notifications
issued there under from time to time including the Aircraft(Demolition of Obstruction caused by Buildings and Trees etc.)
Rules,1994.

KRJ Project LLP Date: 21-02-2020
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e. The applicant is responsible to obtain all other statutory clearances from the concerned authorities including the approval of
building plans. This assessment for height is to ensure the safe and regular aircraft operations and shall not be used as
document for any other purpose/claim whatsoever, including ownership of land etc.

f. Use of oil, electric or any other fuel which does not create smoke hazard for flight operations is obligatory, within 8 KM of
the Aerodrome Reference Point.

g. This assessment has been issued w.r.t. the Civil Airports as notified in GSR 751(E). Applicant needs to seek separate NOC
for Defence, if the site lies within jurisdiction of Defence Airport. Applicants also need to seek clearance from state Govt. as
applicable, for sites which lies in the jurisdiction of unlicensed civil aerodrome as outlined in Rule 13 of GSR751 (E).

This assessment is system auto generated and thus does not require any signature

Designated Officer

Region Name: EAST

Address: General Manager Airports
Authority of India, Regional
Headquarter, Eastern Region,
N.S.C.B.I Airport,
Kolkata-700052

Email ID: gmatmer@aai.aero

Contact No: 033-25111293



ANNEXURE
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Bu Dmail
OFFICE OF THE DIVISIONAL FOREST OFFICER & WILDLIFE lIIARDEN

CHANDAKA WILDLIFE DIVISION, GAJA VIHAR
BARAMUNDA BHUBANESWAR.TS 1 OO3

Ph. (o674L2s55400/ 2sss885 (O).

Email - dfochandakawl. od(@g!t.in I chandakadamp qra@ nnail. com

Lefter N". ATAO /4F (F.C. Act & Lease) - 34Bl2O1s
Dated, Bhubaneswar the ?| U""ember, 2OI-9

To
The Auth orrzed Signatory
M/s KRJ Project LLP & others
5, Raja Subodh Mullick Square
5th Floor, FL-F2, Kolkata - 700013
West Bengal

Sub: Online Application for seeking recommendation of
Standing Committee of NBWL/SBWL - M/s KRJ
Project LLP & Others a Multi Storied Residential
Project at Mouza- Raghunathpur Jali, Bhubaneswar,
District-Khordha.

Dear Sir,
This is to informed you that the proposed project site in

Mouza- Raghunathpur Jali under Bhubaneswar Tahasil is outside

Chandaka- Damapara Wildlife Sanctuary and its Eco-Sensitive Zone.

Further the Mouza- Raghunathpur Jali is not coming within the

jurisdiction of Chandaka Wild1ife Division, Bhubaneswar. The site may

come under Eco-Sensitive Zone of Nanadankanan Sanctuary.

In view of the above; proposal for Wildlife Clearance can't be

processed at the level of this office. You may contact Deputy Director,ala--rala.v,lcanarl

Zoological Park & Divisional Forest officer, City Forest Division for

Wildlife Clearance & Forest Clearance respectively.

Yours thfully

r'1ri
Di Forest

Chandaka Witdlft Diuision
tf Bhubaneswar

Memo *r.6E ? | 1Dfi,. Lz.tz.2oLs-E,"--=T=----
Copy forwaided to the Deputy Director Nanadankanan

Zoological Park / Divisional Forest officer, City Forest Division,
Bhubaneswar for information and necessary action. 

/ U._
( ---- lY rv rq

Diuisional ForestOfficer' (' I

Chandaka Wildlik Diuision
6 Bhubaneswar

Page | 1.
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lt-'t
Memo rvo. b7"{ & /dtd. 17. t2.20L9
Copy forwarded to the Regional Chief

Forests, Bhubaneswar Circle, Bhubaneswar for
information and necessary action.

Conservator of
favour of kind

Diuisional Forest
Chandaka Wildhk Diuision

* Bhubanesluar

Memo No dtd. L7.L2.20L9
copy to the Principal Chief Conservator of Forests

(Forest Diversion & Nodal officer, FC Act), o/o the principal Chief
Conservator of Forests & HoFF, Bhubaneswar for favour of kind
information and necessary action t(^,*

Diuisional Forest .,1 lT
Chandaka Wildltfe Diuision

hf Bhubaneswar

Memo N.. 64e4 dtd. 17.t2.2ot9l
Copy forwarded to the Principal Chief Conservator of

Forests (WL) & CWW, Bhubaneswar for favour of kind information and
necessary action.

l*,-

Chandaka Wildlik Diuision
$rBhubaneswar

tIrU rqOfficei I

lL".-
Diuisionatlrrr"*mtr1 t t{ l1

': l*

Page | 2
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  Project Name: Multi-storied Residential Project By M/s Krj Project Llp

  Project Address: Mouza- Raghunathpur Jali, Bhubaneswar, District-khordha, Odisha.

  Village: Raghunathpur Jalli (og) Block: Bhubaneswar

  District: Khordha State: Odisha

  Pin Code:

  Communication Address: Flat No:1215, Tower -4, Royal Lagoon Raghunathpur, Kalarahanga 
Nandankanan, Khordha, Bhubaneswar, Khordha, Odisha - 751024

  Address of CGWB Regional Office : Central Ground Water Board South Eastern Region, Bhujal Bhawan, Khandagiri 
Square, Nh-5, Bhubaneshwar, Khordha, Odisha - 750001

1. NOC No.: CGWA/NOC/INF/ORIG/2020/9264

2. Application No.: 21-4/2515/OR/INF/2020 3. Category:
(GWRE 2017)

Safe

4. Project Status: New Project 5. NOC Type: New

6. Valid from: 10/12/2020 7. Valid up to: 09/12/2025

8. Ground Water Abstraction Permitted:

Fresh Water Saline Water Dewatering Total

m³/day m³/year m³/day m³/year m³/day m³/year m³/day m³/year

89.14 32536.10

9. Details of ground water abstraction /Dewatering structures

DW DCB BW TW MP DW DCB BW TW MP

Abstraction Structure* 0 0 0 0 0 0 0 2 0 0
*DW- Dug Well; DCB-Dug-cum-Bore Well; BW-Bore Well; TW-Tube Well; MP-Mine Pit

10. Ground Water Abstraction/Restoration Charges paid (Rs.): 325361.00

11. Number of Piezometers(Observation wells) to be 
constructed/ monitored & Monitoring mechanism.

No. of Piezometers Monitoring Mechanism

Manual DWLR** DWLR With Telemetry
**DWLR - Digital Water Level Recorder 1 0 1 0

(भूजल निकासी हेतु िा न  मा  )
NO OBJECTION CERTIFICATE (NOC) FOR GROUND WATER ABSTRACTION

 (Compliance Conditions given overleaf)

This is an auto generated document & need not to be signed.

Total Existing No.:0 Total Proposed No.:2

भारत सरकार
  म ा य

 ससाधन, नदी विकास
र ा सर  विभा

क ीय भवम  ावधकर
Government of India 
Ministry of Jal Shakti

Department of Water Resources,
River Development & Ganga Rejuvenation

Central Ground Water Authority

            

18/11, जामिगर हा स मािनसह र ि न ी – 110011 / 18/11, Jamnagar House, Mansingh Road, New Delhi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743

Website: cgwa-noc.gov.in
________________________

ािी बचाये – जीवि बचाये
SAVE WATER - SAVE LIFE
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Validity of this NOC shall be subject to compliance of the following conditions: 

Mandatory conditions:

1)   Installation of digital water flow meter (conforming to BIS/ IS standards) having telemetry system in the abstraction structure(s) shall be mandatory for all users seeking 
No Objection Certificate and intimation regarding their installation shall be communicated to the CGWA within 30 days of grant of No Objection Certificate through the web-
portal. 

2)   Proponents shall mandatorily get water flow meter calibrated from an authorized agency once in a year. 

3)   Construction of purpose-built observation wells (piezometers) for ground water level monitoring shall be mandatory as per Section 14 of Guidelines . Water level data 
shall be made available to CGWA through web portal. Detailed guidelines for construction of piezometers are given in Annexure-II. 

4)   Proponents shall monitor quality of ground water from the abstraction structure(s) once in a year. Water samples from bore wells/ tube wells / dug wells shall be collected 
during April/May every year and analysed in NABL accredited laboratories for basic parameters (cations and anions), heavy metals, pesticides/ organic compounds etc. 
Water quality data shall be made available to CGWA through the web portal. 

5)   In case of mining projects, additional key wells shall be established in consultation with the Regional Director, CGWB for ground water level monitoring four (4) times a 
year (January, May, August and November) in core as well as buffer zones of the mine. 

6)   In case of mining project the firm shall submit water quality report of mine discharge/ seepage from Govt. approved/ NABL accredited lab. 

7)   The firm shall report compliance of the NOC conditions online in the website (www.cgwa-noc.gov.in) within one year from the date of issue of this NOC.

8)   The firm shall submit the water audit report in case of water requirement is in excess of 100 m3/day through certified auditors within three months of completion of the 
same to CGWA.

9)   Application for renewal can be submitted online from 90 days before the expiry of NOC. Ground water withdrawal, if any, after expiry of NOC shall be illegal & liable for 
legal action as per provisions of Environment (Protection) Act, 1986.

10)   This NOC is subject to prevailing Central/State Government rules/laws/norms or Court orders related to construction of tube well/ground water abstraction structure / 
recharge or conservation structure/discharge of effluents or any such matter as applicable.

 General conditions:

11)   No additional ground water abstraction and/or de-watering structures shall be constructed for this purpose without prior approval of the Central Ground Water Authority 
(CGWA). 

12)   The proponent shall seek prior permission from CGWA for any increase in quantum of groundwater abstraction (more than that permitted in NOC for specific period). 

13)   Proponents shall install roof top rain water harvesting in the premise as per the existing building bye laws in the premise. 

14)   The project proponent shall take all necessary measures to prevent contamination of ground water in the premises failing which the firm shall be responsible for any 
consequences arising thereupon. 

15)   In case of industries that are likely to contaminate the ground water, no recharge measures shall be taken up by the firm inside the plant premises. The runoff 
generated from the rooftop shall be stored and put to beneficial use by the firm. 

16)   Wherever feasible, requirement of water for greenbelt (horticulture) shall be met from recycled / treated waste water. 

17)   Wherever the NOC is for abstraction of saline water and the existing wells (s) is /are yielding fresh water, the same shall be sealed and new tubewell(s) tapping saline 
water zone shall be constructed within 3 months of the issuance of NOC. The firm shall also ensure safe disposal of saline residue, if any. 

18)   Unexpected variations in inflow of ground water into the mine pit, if any, shall be reported to the concerned Regional Director, Central Ground Water Board.

19)   In case of violation of any NOC conditions, the applicant shall be liable to pay the penalties as per Section 16 of Guidelines.

20)   This NOC does not absolve the proponents of their obligation / requirement to obtain other statutory and administrative clearances from appropriate authorities. 

21)   The issue of this NOC does not imply that other statutory / administrative clearances shall be granted to the project by the concerned authorities. Such authorities 
would consider the project on merits and take decisions independently of the NOC. 

22)   In case of change of ownership, new owner of the industry will have to apply for incorporation of necessary changes in the No Objection Certificate with documentary 
proof within 60 days of taking over possession of the premises.

23)   This NOC is being issued without any prejudice to the directions of the Hon’ble NGT/court orders in cases related to ground water or any other related matters. 

24)   In case, Impact Assessment Report is required as per criteria mentioned in the guidelines , the firm shall submit it in the prescribed format before 31st December 2020 
(applicable for Semi-Critical and Critical Category) failing which this NOC will be treated as cancelled/invalid and Penalty/EC shall be imposed as per the guidelines. 

25)   In case, Hydro geological report is required as per criteria mentioned in the guidelines, the firm shall submit it in the prescribed format 31st December 2020 (In case of 
Mining) failing which this NOC will be treated as cancelled/invalid and Penalty/EC shall be imposed as per the guidelines. 

(Non-compliance of the conditions mentioned above is likely to result in the cancellation of NOC and legal action against the proponent.) 
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PLAN SHOWING RWH PITS 

RWH Pits 

UG Pipe Drain  Sewer Line 
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PM10,µg/m3 PM2.5,µg/m3 SO2		µg/m3	, NO2,µg/m3 CO,	µg/m3
IS:5182:Pt‐24 IS:5182:Pt‐23 IS:5182:Pt‐2 IS:5182:Pt‐6 IS:5182:Pt‐10

1 02.03.2023 87.4 46.8 11.9 24.6 760

2 05.03.2023 86.3 46.1 13.2 22.1 790

3 09.03.2023 83.2 44.7 11.6 24.2 720

4 13.03.2023 75.4 42.1 11.4 23.1 690

5 16.03.2023 89.9 50.4 11.1 29.9 750

6 19.03.2023 85.1 46.2 12.8 27.5 790

7 22.03.2023 90.2 50.5 10.7 25.4 760

8 26.03.2023 85.0 46.8 12.4 24.6 640

Min 75.4 42.1 10.7 22.1 640

Max 90.2 50.5 13.2 29.9 790

Average 85.3 46.7 11.9 25.2 738

98 Percentile 90.2 50.5 13.1 29.6 790

100 60 80 80 4000

Multi Storied Residential  Project by M/s KRJ Project LLP & Others, Mouza‐Raghunathpurjali, District khurda, Bhubneshwar,Odisha.

NAAQS, For 24 hourly 

monitoring (except CO for 

One hour)

Ambient Air Quality Data March‐2023 Location: AAQ‐1 (Project.Site)

S.No Date

ANNEXURE XX



GW1

Desirable	Limit Permissible	Limit	 		Project	site

1 Colour Hazen 5 15 <5
2 Odour - Agreeable Agreeable Agreeable
3 Turbidity NTU 1 5 <1
4 pH ‐ 6.5‐8.5 No Relaxation 7.57

5 Total Dissolved Solids (TDS) mg/l 500 2000 556

6 Total Hardness (as CaCO3) mg/l 200 600 196

7 Total Alkalinity (as CaCO3) mg/l 200 600 170

8 Chlorides (as Cl) mg/l 250 1000 130

9 Fluoride (as F ) mg/l 1 1.5 0.6

10 Calcium(as Ca2+) mg/l 75 200 47

11 Magnesium (as Mg2+) mg/l 30 100 19

12 Sulphate (as SO4) mg/l 200 400 85

13 Nitrate(as NO3) mg/l 45 No Relaxation 15

14 Iron (as Fe) mg/l 1 No Relaxation 0.64

15 Aluminum (as Al) mg/l 0.03 0.2 <0.01

16 Copper (as Cu) mg/l 0.05 1.5 <0.01

17 Manganese (as Mn) mg/l 0.1 0.3 <0.01

18 Boron (as B) mg/l 0.5 1 <0.01

19 Zinc (as Zn) mg/l 5 15 <0.01

20 Selenium ( as Se ) mg/l 0.01 No Relaxation <0.01
21 Arsenic (as As) mg/l 0.01 0.05 <0.01
22 Cadmium (as Cd) mg/l 0.003 No Relaxation <0.001
23 Total Chromium (as Cr3+) mg/l 0.05 No Relaxation <0.01
24 Cyanide (as CN ) mg/l 0.05 No Relaxation <0.01
25 Lead (as Pb) mg/l 0.01 No Relaxation <0.01
26 Mercury (as Hg) mg/l 0.001 No Relaxation <0.001
27 Nickel (as Ni) mg/l 0.02 No Relaxation <0.01
28 Phenolic Compounds (as C6H5OH) mg/l 0.001 0.002 <0.001
29 Anionic Detergent (as MBAS) mg/l 0.2 1 <0.01
30 Silica (as SiO2) mg/l ,--- ,--- 5.7
31 Phosphate (as PO4) mg/l ,--- ,--- 0.5
32 Specific Conductivity µS/cm ,--- ,--- 836

1 Total Coliform MPN/100ml Not Detected (<2)

2 E.coli MPN /100ml Absent (<2)
Shall not be detectable in any 100ml Sample

Shall not be detectable in any 100ml Sample

Standard	Limit																																								
(IS‐10500:2012,	RA	2018)

Multi	Storied	Residential		Project	by	M/s	KRJ	Project	LLP	&	Others,	Mouza‐Raghunathpurjali,	District	Khurda,	Bhubneshwar,Odisha.

Ground	water	Quality		March‐2023
S.No Parameter Unit

Bacteriological	Parameter	



NIGHT** DAY* NIGHT**

1  Project site Residential Area 45 59.3 43.1

*  Day time

** Night time

Multi Storied Residential  Project by M/s KRJ Project LLP & Others, Mouza‐Raghunathpurjali, District Khurda, Bhubneshwar,Odisha.     

(10.00PM TO 6.00AM)

Noise Quality data  March‐2023

S.No. PROJECT SITE ZONE LIMIT (as per CPCB Guidelines),Leq dB(A) Observed value, Leq,dB(A)

DAY*

55

(6.00AM TO 10.00PM)



SQ1
S.No Parameter Unit Project	Site	

1 Texture - Sandy Clay Loam
Particle Size Distribution
Sand % 54.8
Silt % 16.5
Clay % 28.7

3 pH (1:2 Suspension) - 7.29
4 Electrical Conductivity (1:2 Suspension) µS/cm 287
5 Moisture Content % 8.3
6 Cation Exchange Capacity meq/100gm 12.4
7 Available Potassium (as K) mg/kg 32
8 Exchangeable Sodium (as Na) mg/kg 89
9 Exchangeable Calcium (as Ca) mg/kg 1860

10 Exchangeable Magnesium (as Mg) mg/kg 318
11 Sodium Absorption Ratio - 0.50
12 Organic Matter % 0.82
13 Total Nitrogen (as N) mg/kg 52
14 Nitrate (as NO3) mg/kg 4.8
15 Total Phosphorus (as PO4) mg/kg 6.3
16 Iron (as Fe) mg/kg 56
17 Zinc (as Zn) mg/kg 1.9
18 Copper (as Cu) mg/kg 1.8
19 Boron (as B) mg/kg 2.5
20 Manganese (as Mn) mg/kg 22.3
21 Water Holding Capacity % 32.6
22 Permeability cm/hr 2.1
23 Porosity % 26.7
24 Bulk Density gm/cc 1.34

2

Multi Storied Residential  Project by M/s KRJ Project LLP & Others, Mouza‐

Soil Quality Data   (March‐2023)
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Multi Storied Residential Project  
at Mouza-Raghunathpur Jali,   EMP                                                                                                                                               
Bhubaneswar, District-Khordha, Odisha   
 

KRJ Projects LLP &Others                                                                                                                    
1 
 

10. ENVIRONMENT MANAGEMENT PLAN 

The Environment Management Plan (EMP) would consist of all mitigation measures for each 

component of the environment due to the activities increased during the construction, operation 

and the entire life cycle to minimize adverse environmental impacts resulting from the activities 

of the project. It would also delineate the environmental monitoring plan for compliance of 

various environmental regulations. It will state the steps to be taken in case of emergency such as 

accidents at the sites including fire. The detailed EMP for the complex is given below. 

 

10.1 Environmental Management Plan 

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

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

mitigation 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 will be in-charge of the responsibilities to manage the 

project site. 

 

10.1.1 The EMP is generally 

 Prepared in accordance with rules and requirements of the MoEF and CPCB/ SPCB 

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

 A process that confirms proper operation through supervision and monitoring 

 A system that addresses public complaints during construction and operation of the 

facilities and 

 A plan that ensures remedial measures is implemented immediately. 

The key benefits of the EMP are that it offers means of managing its environmental performance 

thereby allowing it to contribute to improved environmental quality. The other benefits include 

cost control and improved relations with the stakeholders. 
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EMP includes four major elements: 

 Commitment & Policy: The management will strive to provide and implement the 

 Environmental Management Plan that incorporates all issues related to air, water,  land 

and noise. 

 Planning: This includes identification of environmental impacts, legal requirements and 

setting environmental objectives. 

 Implementation: This comprises of resources available to the developers,  accountability 

of contractors, training of operational staff associated with  environmental control facilities and 

documentation of measures to be taken. 

 Measurement & Evaluation: This includes monitoring, counteractive actions and  record 

keeping. 

 

It is suggested that as part of the EMP, a monitoring committee would be formed by M/s KRJ 

Project LLP & Others. comprising of the site in-charge/coordinator, environmental group 

representative and project implementation team representative. The committee’s role would be to 

ensure proper operation and management of the EMP including the regulatory compliance. 

The components of the environmental management plan, potential impacts arising, out of the 

project and remediation measures are summarized below in Table 11. 
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TABLE 11: SUMMARY OF POTENTIAL IMPACTS AND REMEDIAL MEASURES 

S. 
No. 

Environmental 
components 

Potential 
Impacts 

Potential Source of 
Impact 

Controls Through 
EMP & Design 

Impact Evaluation Remedial 
Measures 

1. Ground Water 
Quality 

Ground Water 
Contamination 

Construction Phase 
 Waste water 
generated from 
temporary labor 
tents. 

 
 No surface 
accumulation will be 
allowed. 

 
No significant impact as 
majority of labors would be 
locally deployed 

 

   Operation Phase 
 Discharge 
from the project 

 
 M/s KRJ Project 
LLP & Others will 
provide the STP to 
treat the discharge of 
Residential Project. 

 
No negative impact on 
ground water quality 
envisaged. Not significant. 

 

2. Ground Water 
Quantity 

Ground Water 
Depletion 

Construction Phase 
 Ground water 
will not be used for 
construction 
purposes. 

 
 Not Applicable 

 
No significant impact on 
ground water quantity 
envisaged. 

 

   Operation Phase 
 The source of 
water during 
operation phase is 
Municipal Supply. 

 
 Rain water 
harvesting scheme. 
 Black and Grey 
water treatment and 
reuse. 
 Storm water 
collection for water 
harvesting. 
 Percolation well to 
be introduced in 
landscape plan. 

 
No significant impact on 
surface/ground water 
quantity envisaged. 

In an unlikely 
event of non-
availability of 
water supply, 
water will be 
brought using 
tankers. 
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 Awareness 
Campaign to reduce 
the water 
consumption 

3. Surface Water 
Quality 

Surface water 
contamination 

Construction Phase 
 Surface runoff 
from site during 
construction activity. 

 
 Silt traps and other 
measures such as 
additional on site 
diversion ditches will 
be constructed to 
control surface run-
off during site 
development 

 
No off-site impact envisaged 
as no surface water 
receiving body is present in 
the core zone. 

 

   Operation Phase 
 Discharge of 
domestic wastewater 
to STP. 

 
 Domestic water will 
be treated in STP 

 
No off-site impact envisaged 

 

4. Air Quality Dust Emissions Construction Phase 
 All heavy 
construction 
activities 

 
 Suitable control 
measures will be 
adopted for 
mitigating the PM2.5 
& PM10 level in the 
air as per air pollution 
control plan. 

 
Not significant because dust 
generation will be temporary 
and will settle fast due to 
dust suppression techniques. 

During 
construction 
phase the 
contractors are 
advised to 
facilitate masks 
for the labors. 
Water 
sprinklers will 
be used for dust 
suppression 
during 
construction 
phase. 
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  Emissions of 
PM2.5 & PM10, 
SO2, NOx and 
CO 

Construction Phase 
 Operation of 
construction 
equipment and 
vehicles during site 
development. 
 Running D.G. 
set (back up) 

 
 Rapid on-site 
construction and 
improved 
maintenance of 
equipment 

 
Not significant. 

Regular 
monitoring of 
emissions and 
control 
measures will 
be taken to 
reduce the 
emission levels. 

   Operation Phase 
 Power generation 
by DG Set during 
power failure 
 
 Emission from 
vehicular traffic in 
use 
 
 

 
 Use of low sulphur 
diesel if available 
 Providing Footpath 
and pedestrian ways 
within the site. 
 Green belt will be 
developed with 
specific species to 
help to reduce PM2.5 
& PM10 level 
 Use of equipment 
fitted with silencers 
 Proper maintenance  
of equipment  

 
Not significant. 
DG set would be used as 
power back-up (approx 6 
hours) 
 
No significant increase in 
ambient air quality level is 
expected from the project’s 

activities. 
There are no sensitive 
receptors located within the 
vicinity of site. 

 
 Use of 
Personal 
Protective 
Equipment 
(PPE) like 
earmuffs and 
earplugs during 
construction 
activities. 
 Stack height 
of DG set above 
the tallest 
building as per 
CPCB standards 

5. Noise 
Environment 
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   Operation Phase 
 
 Noise from 
vehicular movement 
 
 Noise from DG 
set operation 

 Green Belt 
Development 
 Development of 
silence zones to 
check the traffic 
movement 
 Provision of noise 
shields near the 
heavy construction 
operations and 
acoustic enclosures 
for DG set. 
 Construction 
activity will be 
limited to day time 
hours only 
 DG set rooms will 
be equipped with 
acoustic enclosures 

No significant impact due 
to suitable width of avenue 
plantation. 

 

6. Land 
Environment 

Soil 
contamination 

Construction Phase 
 
 Disposal of 
construction debris 

  Construction 
debris will be 
collected and 
suitably used on site 
as per the solid 
waste management 
plan for construction 
phase 

No significant impact. 
Impact will be local, as 
waste generated will be 
reused for  filling of low 
lying areas etc. 

 

   Operation Phase 
 
 Generation of  
municipal solid 
waste  

 It is proposed that 
the solid waste 
generated will be 
managed as per 
Solid. 

Since solid waste is 
handled by the authorized 
agency, waste dumping is 
not going to be allowed. 
Not significant. 
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 Used oil 
generated from  
D.G. set 

 Collection, 
segregation, 
transportation and 
disposal will be 
done as per 
Municipal Solid 
Wastes 
(Management and 
Handling) Rules, 
2016 by the 
authorized agency  
 Used oil generated 
will be sold to 
authorized recyclers 

 
Negligible impact. 

7. Biological 
Environment 
(Flora and 
Fauna) 

Displacement 
of Flora and 
Fauna on site 

Construction Phase 
 Site 
Development 
during construction 

 
 
 Important species 
of trees, if any, will 
be identified and 
marked and will be 
merged with 
landscape plan 

The site has shrubs as  
vegetation 

 

   Operation Phase 
 Increase in  
green covered area 

 
 Suitable green 
belts will be 
developed as per 
landscaping plan in 
and around the site 
using local flora 

 
Beneficial impact. 

 

8. Socio-
Economic 
Environment 

Population 
displacement 
and loss of 

Construction Phase 
 Construction 
activities leading to 

 
 Residential zone as 
per the 

No negative impact.  
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income relocation Bhubaneswar 
development 
authority 

   Operation Phase 
 Site operation 

 Project will 
provide employment 
opportunities to the 
local people in 
terms of labor 
during construction 
and service 
personnel (guards, 
securities, gardeners 
etc) during 
operations 
 Providing 
quality-Integrated 
infrastructure. 

 
Beneficial impact 

 

9. Traffic Pattern Increase of 
vehicular 
traffic 

Construction Phase 
 
 Heavy Vehicular 
movement during 
construction 

 Heavy Vehicular 
movement will be 
restricted to daytime 
only and adequate 
parking facility will 
be provided 

No negative impact  

   Operation Phase 
 
 Traffic due to 
public once the 
project is 
operational 

 Vehicular 
movement will be 
regulated inside the 
project with 
adequate roads and 
parking lots in the 
colony. 

No major significant 
impact as green belt will be 
developed which will help 
in minimizing the impact 
on environment.  
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10.2 ENVIRONMENT MANAGEMENT PLAN 

An Environmental Management Plan (EMP) will be required to mitigate the predicted adverse 

environmental impacts during construction and operation phase of the project and these are 

discussed in later subsections. 

 

10.2.1 EMP for Air Environment 
 

Construction Phase 

To mitigate the impacts of PM10 & PM2.5 during the construction phase of the project, the 

following measures are recommended for implementation: 

 A dust control plan 

 Procedural changes to construction activities 

 

Dust Control Plan 

The most cost-effective dust suppressant is water because water is easily available on 

construction site. Water can be applied using water trucks, handled sprayers and automatic 

sprinkler systems. Furthermore, incoming loads could be covered to avoid loss of material in 

transport, especially if material is transported off-site. 

 

Procedural Changes to Construction Activities 

Idle time reduction: Construction equipment is commonly left idle while the operators are on 

break or waiting for the completion of another task. Emission from idle equipment tends to be 

high, since catalytic converters cools down, thus reducing the efficiency of hydrocarbon and 

carbon monoxide oxidation. Existing idle control technologies comprises of power saving mode, 

which automatically off the engine at preset time and reduces emissions, without intervention 

from the operators. 

Improved Maintenance: Significant emission reductions can be achieved through regular 

equipment maintenance. Contractors will be asked to provide maintenance records for their fleet 

as part of the contract bid, and at regular intervals throughout the life of the contract. Incentive 

provisions will be established to encourage contractors to comply with regular maintenance 

requirements. 



Multi Storied Residential Project  
at Mouza-Raghunathpur Jali,   EMP                                                                                                                                               
Bhubaneswar, District-Khordha, Odisha   
 

KRJ Projects LLP &Others                                                                                                                    
10 
 

 

Reduction of On-Site Construction Time: Rapid on-site construction would reduce the 

duration of traffic interference and therefore, will reduce emissions from traffic delay. 

 

Operation Phase 

To mitigate the impacts of pollutants from DG set and vehicular traffic during the operational 

phase of the Colony, following measures are recommended for implementation: 

 DG set emission control measures 

 Vehicular emission controls and alternatives  

 Greenbelt development 

 

Diesel Generator Set Emission Control Measures 

Adequate stack height will be maintained to disperse the air pollutants generated from the 

operation of DG set to dilute the pollutants concentration within the immediate vicinity. Hence 

no additional emission control measures have been suggested. 

 

Vehicle Emission Controls and Alternatives 

During construction, vehicles will be properly maintained to reduce emission. As it is a 

residential project, vehicles will be generally having “PUC” certificate. 

 

Footpaths and Pedestrian ways 

Adequate footpaths and pedestrian ways would be provided at the site to encourage non-polluting 

methods of transportation. 

 

Greenbelt Development 

Increased vegetation in the form of greenbelt is one of the preferred methods to mitigate air and 

noise pollution. Plants serve as a sink for pollutants, act as a barrier to break the wind speed as 

well as allow the dust and other particulates to settle on the leaves. It also helps to reduce the 

noise level at large extent. The following table indicates various species of the greenbelt that can 

be used to act as a barrier. 
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Table 13: Trees to be planted in the premises of the project 

S. No. Name of Species Local Name Number of Plants 

1.  Alstonia scholaris Blackboard  46 

2.  Lagerstroemia flosreginae Queen of Flower 47 

      

 

10.2.2 EMP FOR NOISE ENVIRONMENT 

Construction Phase 

To mitigate the impacts of noise from construction equipment during the construction phase on 

the site, the following measures are recommended for implementation. 

 

Time of Operation:  Noisy construction equipment would not be allowed to use at night time. 

Job Rotation and Hearing Protection: Workers employed in high noise areas will be employed on 

shift basis. Hearing protection such as earplugs/muffs will be provided to those working very 

close to the noise generating machinery. 

 

Operation Phase 

To mitigate the impacts of noise from diesel generator set during operational phase, the following 

measures are recommended: 

 Adoption of Noise emission control technologies 

 Greenbelt development 

 

Noise Emission Control Technologies 

The DG set room will be provided with acoustic enclosure to have minimum 25 dB(A) insertion 

loss or for meeting the ambient noise standard whichever is on higher side as per E (P) Act, GSR 

371 (E) and its amendments. It would be ensured that the manufacturer provides acoustic 

enclosure as an integral part along with the diesel generators set. Further, enclosure of the 

services area with 4 m high wall will reduce noise levels and ensure that noise is at a permissible 

limit of the site and surrounding receptors. 
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Greenbelt Development 

The following species can be used, as in a greenbelt, to serve as noise breakers: 

 Alstonia scholaris  

 Lagerstroemia flosreginae  

 

10.2.3 EMP FOR WATER ENVIRONMENT 

Construction Phase 

To prevent degradation and to maintain the quality of the water source, adequate control 

measures have been proposed. To check the surface run-off as well as uncontrolled flow of water 

into any water body check dams with silt basins are proposed. The following management 

measures are suggested to protect the water source being polluted during the construction phase: 

 Avoid excavation during monsoon season. 

 Care would be taken to avoid soil erosion. 

 Common toilets will be constructed on site during construction phase and the waste water 

would be channelized to the septic tanks in order to prevent waste water to enter into the 

water bodies. 

 Any area with loose debris within the site shall be planted. 

 To prevent surface and ground water contamination by oil and grease, leak-proof 

containers would be used for storage and transportation of oil and grease. The floors of oil 

and grease handling area would be kept effectively impervious. Any wash off from the oil 

and grease handling area or workshop shall be drained through imperious drains. 

 Collection and settling of storm water, prohibition of equipment wash downs and 

prevention of soil loss and toxic release from the construction site are necessary measure 

to be taken to minimize water pollution. 

 All stacking and loading area will be provided with proper garland drains, equipped with 

baffles, to prevent run off from the site, to enter into any water body. 

 

Operation Phase 

In the operation phase of the project, water conservation and development measures will be 
taken, including all possible potential for rain water harvesting.  Following measures will be 
adopted: 
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 Water source development. 

 Minimizing water consumption. 

 Promoting reuse of water after treatment and development of closed loop systems for 

different water streams. 

 

Water Source Development 

Water source development shall be practiced by installation of scientifically designed Rain Water 

Harvesting system. Rainwater harvesting promotes self-sufficiency and fosters an appreciation 

for water as a resource.  

Minimizing Water Consumption 

Consumption of fresh water will be minimized by combination of water saving devices and other 

domestic water conservation measures. Further, to ensure ongoing water conservation, an 

awareness program will be introduced for the persons. The following section discusses the 

specific measures, which shall be implemented. 

 

Domestic and Commercial Usage 

 Use of water efficient plumbing fixtures (ultra low flow toilets and urinals, low flow sinks 

and water efficient dishwashers). Water efficient plumbing fixtures uses less water with 

no marked reduction in quality and service. 

 Leak detection and repair techniques. 

 Sweep with a broom and pan where possible, rather than hose down for external areas. 

 Meter water usage: Implies measurement and verification methods. 

 Monitoring of water uses is a precursor for management. 

 

Horticulture 

 Drip irrigation system shall be used for the lawns and other green area. Drip irrigation can 

save 15-40% of the water, compared with other watering techniques. 

 Plants with similar water requirements shall be grouped on common zones to match 

precipitation heads and emitters. 

 Use of low-angle sprinklers for lawn areas. 
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 Select controllers with adjustable watering schedules and moisture sensors to account for 

seasonal variations and calibrate them during commissioning. 

 Place 3 to 5 inches of mulch on planting beds to minimize evaporation. 

 

Promoting Reuse of Water after Treatment and Development of Closed Loop Systems 

To promote reuse of waste water and development of closed loop system for waste water 

segregation. Two wastewater schemes are suggested, namely:  

1) Storm Water Harvest 

2) Waste water recycling. 

 

Storm water harvest as discussed in earlier, will be utilized for Storage of ground water sources; 

and waste water will be reused on site after treatment. 

Treated waste water will be used for landscaping, flushing, DG set cooling. Following section 

discuss the scheme of waste water treatment. 

 

Waste Water Treatment Scheme 

Proponent will treat the waste water of the project in well-designed sewage treatment plant of 

capacity 110 KLD based on FAB technology. 

 

Storm Water Management 

Most of the storm water produced on site will be harvested for ground water recharge. Thus 

proper management of this resource is a must to ensure that it is free from contamination. 

 

Contamination of Storm Water is possible from the following sources: 

 Diesel and oil spills in the diesel power generator and fuel storage area 

 Waste spills in the solid / hazardous waste storage area 

 Oil spills and leaks in vehicle parking lots 

 Silts from soil erosion in gardens 

 Spillage of sludge from sludge drying area of sewage treatment plant 
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A detailed storm water management plan will be developed which will consider the possible 

impacts from above sources. The plan will incorporate best management practices which will 

include following: 

 Regular inspection and cleaning of storm drains. 

 Clarifiers or oil/separators will be installed in all the parking areas. Oil / grease separators 

installed around parking areas and garages will be sized according to peak flow 

guidelines. Both clarifiers and oil/water separators will be periodically pumped in order to 

keep discharges within limits. 

 Covered waste storage areas. Avoid application of pesticides and herbicides before wet 

seasons. 

 Secondary containment and dykes in fuel/oil storage facilities. 

 Conducting routine inspection to ensure cleanliness. 

 Provision of slit traps in storm water drains. 

 Good housekeeping in the above areas 

 

10.2.4 EMP FOR LAND ENVIRONMENT 

 

Construction Phase 

The waste generated from construction activity includes construction debris, biomass from land 

clearing activities, waste from the temporary make shift tents for the labors and hazardous waste. 

Following section discuss the management of each type of waste. Besides waste generation, 

management of the topsoil is an important area for which management measures are required. 

 

Construction Debris 

Construction debris is bulky and heavy and re-utilization and recycling is an important strategy 

for management of such waste. As concrete and masonry constitute the majority of waste 

generated, recycling of this waste by conversion to aggregate can offer benefits of reduced 

landfill space and reduced extraction of raw material for new construction activity. This is 

particularly applicable to the project site as the construction is to be completed in a phased 

manner. 
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Mixed debris with high gypsum, plaster, shall not be used as fill, as they are highly susceptible to 

contamination, and will be send to designated solid waste landfill site. 

Metal scrap from structural steel, piping, concrete reinforcement and sheet metal work shall be 

removed from the site by construction contractors. A significant portion of wood scrap will be 

reused on site. Recyclable wastes such as plastics, glass fiber insulation, roofing etc shall be sold 

to recyclers. 

 

Hazardous waste 

Construction sites are sources of many toxic substances such as paints, solvents wood 

preservatives, pesticides, adhesives and sealants. Hazardous waste generated during construction 

phase shall be stored in sealed containers and disposed off as per The Hazardous Wastes 

(Management, Handling & Transboundary Movement) Rules, 2016. 

Some management practices to be developed are: 

 Herbicides and pesticide will not be over applied (small-scale applications) and not 

applied prior to rain 

 Paintbrushes and equipment for water and oil based paints shall be cleaned within 

 a contained area and will not be allowed to contaminate site soils, water courses or 

 drainage systems 

 Provision of adequate hazardous waste storage facilities. Hazardous waste  collection 

containers will be located as per safety norms and designated hazardous  waste storage areas 

will be away from storm drains or watercourses 

 Segregation of potentially hazardous waste from non-hazardous construction site  debris 

  Well labeled all hazardous waste containers with the waste being stored and the  date of 

generation 

 Instruct employees and subcontractors in identification of hazardous and solid  waste 

 
Even with careful management, some of these substances are released into air, soil and water and 

many are hazardous to workers. With these reasons, the best choice is to avoid their use as much 

as possible by using low-toxicity substitutes and low VOC (Volatile Organic Compound) 

materials. 
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Waste from Temporary Makes Shift Tents for Labors 

Wastes generated from temporary make shift labor tents will mainly comprise of household 

domestic waste, which will be managed by the contractor of the site. The wastewater generated 

will be channelized to the septic tank. 

 

Top Soil Management  

To minimize disruption of soil and for conservation of top soil, the contractor shall keep the top 

soil cover separately and stockpile it. After the construction activity is over, top soil will be 

utilized for landscaping activity. Other measures, which would be followed to prevent soil 

erosion and contamination include: 

 Maximize use of organic fertilizer for landscaping and green belt development 

 To prevent soil contamination by oil/grease, leaf proof containers would be used  for 

storage and transportation of oil/grease and wash off from the oil/grease handling area shall be 

drained through impervious drains and treated appropriately before disposal 

 Removal of as little vegetation as possible during the development and re- vegetation of 

bare areas after the project. 

 Working in a small area at a point of time (phase wise construction) 

 Construction of erosion prevention troughs/berms. 

 

Operational Phase 

The philosophy of solid waste management at the complex will be to encouraging the four R’s of 

waste i.e. Reduction, Reuse, Recycling and Recovery (materials & energy). Regular public 

awareness meetings will be conducted to involve the people in the proper segregation and storage 

techniques. The Environmental Management Plan for the solid waste focuses on three major 

components during the life cycle of the waste management system i.e., collection and 

transportation, treatment or disposal and closure and post-closure care of treatment/disposal 

facility. 
 

Collection and Transportation 

 During the collection stage, the solid waste of the project will be segregated into 

biodegradable waste and non-biodegradable. Biodegradable waste and non biodegradable 
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waste will be collected in separate bins. Biodegradable waste will be treated in the project 

premises by organic waste converter. The recyclable wastes will be sent off to 

recyclables. Proper guidelines for segregation, collection and storage will be prepared as 

per Municipal Solid Wastes (Management and Handling) Rules, 2016.  

 To minimize littering and odor, waste will be stored in well-designed containers/ bins that 

will be located at strategic locations to minimize disturbance in traffic flow. 

 Care would be taken such that the collection vehicles are well maintained and generate 

minimum noise and emissions. During transportation of the waste, it will be covered to 

avoid littering. 

 

Figure 2: Waste Management Flow Diagram  
 

Disposal 

With regards to the disposal/treatment of waste, the management will take the services of the 

authorized agency for waste management and disposal of the same on the project site during its 

operational phase. 

 

10.2.5 EMP FOR ECOLOGICAL ENVIRONMENT 
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Construction activity changes the natural environment. But project also creates a built 

environment for its inhabitants. The project requires the implementation of following choices 

exclusively or in combination. 

 

Construction Stage 

 Restriction of construction activities to defined project areas, which are  ecologically 

sensitive 

 Restrictions on location of temporary labor tents and offices for project staff near  the 

project area to avoid human induced secondary additional impacts on the flora and fauna species 

 Cutting, uprooting, coppicing of trees or small trees if present in and around the  project 

site for cooking, burning or heating purposes by the labors will be  prohibited and suitable 

alternatives for this purpose will be made 

 Along with the construction work, the peripheral green belt would be developed  with 

suggested native plant species, as they will grow to a full-fledged covered at the time of 

completion. 

 

Operation Stage 

Improvement of the current ecology of the project site will entail the following measures: 

 Plantation and Landscaping 

 Green Belt Development 

 Park and Avenue Plantation 

The section below summarizes the techniques to be applied to achieve the above objectives: 

Plantation and landscaping 

Selection of the plant species would be done on the basis of their adaptability to the existing 

geographical conditions and the vegetation composition of the forest type of the region earlier 

found or currently observed. 

 

Green Belt Development Plan 

The plantation matrix adopted for the green belt development includes pit of 0.3 m × 0.3 m size 

with a spacing of  2 m x 2 m. In addition, earth filling and manure may also be required for the 
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proper nutritional balance and nourishment of the sapling. It is also recommended that the 

plantation has to be taken up randomly and the landscaping aspects could be taken into 

consideration. 

 

Multi-layered plantation comprising of medium height trees (7 m to 10 m) and shrubs (5 m 

height) are proposed for the green belt. In addition creepers will be planted along the boundary 

wall to enhance its insulation capacity.  

 

Selection of Plant Species for Green Belt Development 

The selection of plant species for the development depends on various factors such as climate, 

elevation and soil. The plants would exhibit the following desirable characteristics in order to be 

selected for plantation 

1. The species should be fast growing and providing optimum penetrability 

2. The species should be wind-firm and deep rooted 

3. The species should form a dense canopy 

4. As far as possible, the species should be indigenous and locally available 

5. Species tolerance to air pollutants like SO2 and NOx should be preferred 

6. The species should be permeable to help create air turbulence and mixing within the belt 

7. There should be no large gaps for the air to spill through 

8. Trees with high foliage density, leaves with larger leaf area and hairy on both the surfaces 

9. Ability to withstand conditions like inundation and drought 

10. Soil improving plants (Nitrogen fixing rapidly decomposable leaf litter) 

11. Attractive appearance with good flowering and fruit bearing 

12. Bird and insect attracting tree species 

13. Sustainable green cover with minimal maintenance. 

 

Parks and Avenue Plantation 

 Parks and gardens maintained for recreational and ornamental purposes will not only 

improve the quality of existing ecology at the project site but also will improve the 

aesthetic value.  
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 Avenue Plantation 

 Trees with colonial canopy with attractive flowering 

 Trees with branching at 7 feet and above 

 Trees with medium spreading branches to avoid obstruction to the traffic 

 Fruit trees to be avoided because children may obstruct traffic and general movement of 

public 

 

10.2.6 EMP for Socio-Economic Environment 

The social management plan has been designed to take proactive steps and adopt best practices, 

which are sensitive to the socio-cultural setting of the region. The Social Management Plan for 

project focuses on the following components: 

 

 Income Generation Opportunity during Construction and Operation Phase 

The project would provide employment opportunity during construction and operation phase. 

There would also be a wide economic impact in terms of generating opportunities for secondary 

occupation within and around the complex. The main principles considered for employment and 

income generation opportunities are out lined below: 

 Employment strategy will provide for preferential employment of local people. 

 Conditions of employment would address issues like minimum wages and medical care 

for the workers. Contractors would be required to abide to employment priority towards 

locals and abide by the labor laws regarding standards on employee terms and conditions. 

 

 Improved Working Environment for Employees 

The project would provide safe and improved working conditions for the workers employed at 

the facility during construction and operation phase. With the proposed ambience and facilities 

provided, the complex will provide a new experience in living and recreations. Following 

measures would be taken to improve the working environment of the area: 

 Less use of chemicals and biological agents with hazard potential. 

 Developing a proper interface between the work and the human resource through a 

system of skill 
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 Improvement Provision of facilities for nature care and recreation e.g. indoor games 

facilities. 

 Measures to reduce the incidence of work related injuries, fatalities and diseases. 

 Maintenance and beautifications of the complex and the surrounding roads 

10.2.7 EMP FOR ENERGY CONSERVATION 

Energy conservation program will be implemented through measures taken both on energy 

demand and supply.  

 

 

 

Energy conservation will be one of the main focus during the complex planning and operation 

stages. The conservation efforts would consist of the following: 

 

 Architectural design 

 Maximum utilization of solar light will be done. 

 Maximize the use of natural lighting through design. 

 The orientation of the buildings will be done in such a way that maximum daylight is 

available. 

 The green areas will be spaced, so that a significant reduction in the temperature can take 

place. 

 

 Energy Saving Practices 

 Energy efficient lamps will be provided within the complex. 

Supply Energy Conservation Demand 

 Utilize energy-efficient diesel 
genetators 

 Exploring the possibilities of 
introducing renewable energy 

 Reduce consumption 
 Use energy efficient appliances 
 Create Guest Awareness 
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 Constant monitoring of energy consumption and defining targets for energy conservation. 

Adjusting the settings and illumination levels to ensure minimum energy used for desired 

comfort levels. 

 

 Behavioral Change on Consumption 

 Promoting public awareness on energy conservation 

 Training staff on methods of energy conservation and to be vigilant to such opportunities. 

 

10.3 ENVIRONMENTAL MANAGEMENT SYSTEM AND MONITORING PLAN 

For the effective and consistent functioning of the complex, an Environmental Management 

system (EMS) would be established at the site. The EMS would include the following: 

 An Environmental management cell. 

 Environmental Monitoring. 

 Personnel Training. 

 Regular Environmental audits and Correction measures. 

 Documentation – standards operation procedures Environmental Management Plan 

and other records. 

 

10.3.1 ENVIRONMENTAL MANAGEMENT CELL 

Apart from having an Environmental Management Plan, it is also proposed to have a permanent 

organizational set up charged with the task of ensuring its effective implementation of mitigation 

measures and to conduct environmental monitoring. The major duties and responsibilities of 

Environmental Management Cell shall be as given below: 

 To implement the environmental management plan. 

 To assure regulatory compliance with all relevant rules and regulations. 

 To ensure regular operation and maintenance of pollution control devices. 

 To minimize environmental impact of operations as by strict adherence to the EMP. 

 To initiate environmental monitoring as per approved schedule. 

 Review and interpretation of monitored results and corrective measures in case 

 monitored results are above the specified limit. 
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 Maintain documentation of good environmental practices and applicable environmental 

laws for a ready reference. 

 Maintain environmental related records. 

 Coordination with regulatory agencies, external consultants, monitoring  laboratories. 

 Maintenance of log of public complaints and the action taken. 

 

Hierarchical Structure of Environmental Management Cell 

Normal activities of the EMP cell would be supervised by a dedicated person who will report to 

the site manager/coordinator of the project. The hierarchical structure of suggested 

Environmental Management Cell is given in following Figure 3. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Environment Management Cell Structure 

 

10.3.2 ENVIRONMENTAL MONITORING 

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

Environmental Management Plan (EMP) by periodic monitoring. The important environmental 

parameters within the impact area are selected so that any adverse affects are detected and time 

Corporate 
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Plant Operator 
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action can be taken. The project proponent will monitor ambient air Quality, Ground Water 

Quality and Quantity, and Soil Quality in accordance with an approved monitoring schedule. 

  

Table 12: Suggested Monitoring Program for project 

S.No. Type Locations Parameters Period and 
Frequency 

1. Ambient Air Quality Project Site Criteria 

Pollutants: SO2, 

NO2, PM, CO 

Twice in a Year 
as per EIA 
Notification 
2006 

2. Groundwater 

(Potability testing) 

Project site Drinking water 

parameters as per 

IS 10500. 

Twice in a Year 
as per EIA 
Notification 
2006 

3. Ambient Noise Project site dB (A) levels Twice in a Year 
as per EIA 
Notification 
2006. 

4. Fresh water quality Municipal 

Supply 

As per IS 10500 

potable water 

standards 

Twice in a Year 
as per EIA 
Notification 
2006 

5. Soil quality Project site  Organic matter, 
C.H., N, 
Alkalinity, 
Acidity, heavy 
metals and trace 
metal, Alkalinity, 
Acidity. 

Twice in a Year 

as per EIA 

Notification 

2006 

6. Waste Characterization Residential Physical and 

Chemical 

composition 

Daily 

7. Treated water Outlet of STP BOD, MPN, 

coliform count, 

etc. 

Daily 
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10.3.3 Awareness and Training 

Training and human resource development is an important link to achieve sustainable operation 

of the facility and environment management. For successful functioning of the project, relevant 

EMP would be communicated to: 

 

Persons and Contractors 

People must be made aware of the importance of waste segregation and disposal, water and 

energy conservation. The awareness can be provided by periodic Integrated Society meetings. 

They would be informed of their duties. 

 

10.3.4 Environmental Audits and Corrective Action Plans 

To assess whether the implemented EMP is adequate, periodic environmental audits will be 

conducted by the project proponent’s Environmental division. These audits will be followed by 

Correction Action Plan (CAP) to correct various issues identified during the audits. 



Bunty Batra
Typewritten Text

Bunty Batra
Typewritten Text

Bunty Batra
Typewritten Text

Bunty Batra
Typewritten Text

Bunty Batra
Typewritten Text

Bunty Batra
Typewritten Text

Bunty Batra
Typewritten Text
Annexure XXV



Multi Storied Residential Project  
atMouza-Raghunathpur Jali,     
Bhubaneswar, District-Khordha, Odisha    

KRJ PROJECT LLP 

SOLID WASTE GENERATION 

Solid waste would be generated both during the construction as well as operation phase. The 

solid waste expected to be generated during the construction phase will comprise of excavated 

materials, used bags,bricks, concrete, MS rods, tiles, wood etc. The following steps are 

proposed to be followed for the management solid waste: 

 Construction yards are proposed for storage of construction materials. 

 The excavated material such as topsoil and stones will be stacked for reuse during later 

stages of construction 

 Excavated top soil will be stored in temporary constructed soil bank and will be reused 

for landscaping of the group housing project. 

 Remaining soil will be utilized for refilling / road work / rising of site level at 

locations/ selling to outside agency for construction of roads etc. 

During the operation phase, waste will comprise of domestic and horticultural waste. The 

solid waste generated from the project shall be approx.437.5kg per day (@ 0.5 kg per capita 

per day for residents, @ 0.15 kg per capita per day for the visitor, 0.25 kg per capita per day 

for the staff and landscape waste @ 0.2 kg/acre/day) and STP sludge. Following arrangements 

will be made at the site in accordance to Municipal Solid Wastes (Management and Handling) 

Rules, 2016. 
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Figure 1: Solid Waste Management Scheme (Construction Phase) 
 

Table 1:  Calculation of Solid Waste Generation 

S. No. Category Kg/capita/day Waste generated 
(kg/day) 

1. Residents  (740) @ 0.5 kg/day 370 

2. Staff (60) @ 0.25 kg/day 15 

3. Visitors (288) @ 0.15 kg/day 43.2 

4. 
Landscape waste 

(0.404 acre) 
@ 0.2 kg/acre/day 0.08 

5. STP sludge 
Waste water generated 
*0.35* B.O.D 
difference/1000 

9.3 

 TOTAL SOLID WASTE GENERATED 437.5kg/day 

 

Collection and Segregation of waste: 

 A door to door collection system will be provided for collection of domestic waste 

in colored bins from household units. 

 The local vendors will be hired to provide separate colored bins for dry recyclable 

and Bio-Degradable waste. 
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 For waste collection, adequate number of colored bins (Green, Blue & dark grey 

bins separate for Bio-degradable and Non Bio-degradable) are proposed to be 

provided at the strategic locations of the area. 

 Litter bin will also be provided in open areas like parks etc. 

 

Treatment of waste:  

Bio-Degradable waste 

 Bio-degradable waste will be subjected to composting by the use of organic waste 

converter and the compost will be used as manure. 

 STP sludge is proposed to be used for horticultural purposes as manure. 

 Horticultural Waste is proposed to be composted and will be used for gardening 

purposes. 

Recyclable waste 

Grass Recycling – The cropped grass will be spread on the green area. It will act as manure 

after decomposition. 

Recyclable wastes like paper, plastic, metals etc. will be sold off to recyclers. 

 

Disposal: 

Recyclable and non-recyclable wastes will be disposed through local approved agency. 

Solid waste management Scheme is depicted in the following figure. 
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Figure 2:Solid Waste Management Scheme (Operation Phase) 

 

Organic Waste Converter 
 

A waste converter is a machine used for the treatment and recycling of solid and liquid refuse 

material. A converter is a self-contained system capable of performing the following 

functions: pasteurization of organic waste; sterilization of pathogenic or biohazard waste; 

grinding and pulverization of refuse into unrecognizable output; trash compaction; 

dehydration.  

Benefits of organic waste converter: 

1. Large quantity of solid waste is converted to manure in a very short period 

2. Manures can be sold as compost to farmers, or used for gardening 

3. Machine requires less space and the efficiency is high 

4. Manpower and maintenance is very less 

5. This is one of the latest techniques of managing solid waste 

 

Operation cost of OWC: 

 Organic Waste Converter - 300 (Dim. 3m × 4m) is proposed to be used for composting waste 

120kg/batch or 3000 kg/day & it requires electricity of about 13.5 HP. 

No. of batches /day  = 3000/120  = 25 

No. of batches to convert 262.5 kg/day =  262.5/120 = 2.2 (say 3) 
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Monthly per capita Operation Cost of OWC: 

The operating cost of OWC-300  = 90,000 INR/month 

 Cost/day  = 90,000/30    

    = 3000/- (i.e. 25 batch/day = 3000/-) 

1 batch/day cost    = 3000/25 

    = 120 INR 

Cost for 3 batch/day    = 3 × 120/- 

    = 360/- 

Monthly operating cost    = 30 × 360 

    = 10,800/- 

Total residential population of the project = 740 

Operating cost of OWC-300    = 10,800 INR/month 

Monthly per capita cost 

   = Monthly operating cost/Total Residential population of the project (i.e. 740) 

= 10,800/740 

= INR 14.59/month/person  (Say 15 INR/month/person) 

 

 

Figure 3: Organic Waste Convertor 
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