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Population Breakup 

S. No.
Description Area / Rooms/Units Occupancy

1 EWS UNITS 2600 10400
2 Multipurpose Hall 875 1313
3 Shops at Ground Level 290.45 1687
a visitors 170
b Staff 10
3 Shops at Above ground 1205 3615
a visitors 362
b Staff 10
4 KIOSK 240 240

Total 17807
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Water Requirement for the Proposed Project  

S. No.
Description Area / 

Rooms/
Units 

Occupancy Total water requirement Waste Water Generate
Domestic Water Flushing Water Domesti

c
Flushing Total

LPCD LPD LPCD LPD LPD LPD LPD
1 EWS UNITS 2600 10400 90 936000 45 468000 748800 374400 1123200
2 Multipurpose 

Hall
875 1313 5 6565 10 13130 5252 10504 15756

3 Shops at Ground 
Level

290.45 1687 5 8435 10 16870 6748 13496 20244

a visitors 170 5 850 10 1700 680 1360 2040
b Staff 10 25 250 20 200 200 160 360
3 Shops at Above 

ground
1205 3615 5 18075 10 36150 14460 28920 43380

a visitors 362 5 1810 10 3620 1448 2896 4344
b Staff 10 25 250 20 200 200 160 360
4 KIOSK 240 240 5 1200 10 2400 960 1920 2880

Total 17807 973435 542270 778748 433816 1212564
Say (KLD) 973 KLD 542 KLD 1213 

KLD
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Fresh water requirement  on daily 
basis 973 KLD

Domestic Water 
973 KLD

Flow to Sewer 
1213 KLD

Flushing Water  
542 KLD

Horticulture -107 KLD

STP Capacity-
1400 KLD

Treated Water Recovered -970 KLD

Zero Discharge to Municipal Drain (in dry season)/
107 KLD Treated water will be discharge in Monsoon Season

80 % 

80 % 

Road Washing- 229 KLD

Used in plantation of 
surrounding areas - 92 KLD 

Water Balance Chart   
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WATER STORAGE DETAILS
•FOR RESIDENTIAL BUILDING & MAC
TERRACE PUMPS:- One Terrace pump of capacity 450 LPM shall be provided
at top of each block of the proposed building for firefighting purpose. The
pump is to be operated automatically or manually either from the usual
supply of Electricity or from the stand by power supply (Generator) in case of
failure of usual electrical supply.
TERRACE TANK: - Terrace tank of 5,000 ltrs. capacity shall be provided at
the top of the each block for firefighting purpose. It should be ensured that
water in the tank is not utilized for any other purpose other than firefighting.
The terrace tank should be connected to rising mains.
•NEIGHBORHOOD SHOPING COMPLEX
TERRACE PUMPS:- One Terrace pump of capacity 900 LPM shall be provided
at top of the building for firefighting purpose. The pump is to be operated
automatically or manually either from the usual supply of Electricity or from
the stand by power supply (Generator) in case of failure of usual electrical
supply.
TERRACE TANK: - Terrace tank of 25,000 ltrs. Capacity shall be provided at
the top of the building for firefighting purpose. It should be ensured that
water in the tank is not utilized for any other purpose other than firefighting.
The terrace tank should be connected to rising mains.

Sl. No. Parameter Test Method Result Units
1 Colour IS: 3025 (P-4) < 5.0 Hazen

2 Odour IS: 3025 (P-5) Unobjectiona
ble

-

3 Taste IS: 3025 (P-7) Agreeable -
4 Turbidity IS: 3025 (P-10) < 2.0 NTU
5 pH IS: 3025 (P-11) 7.1 -
6 Total  Hardness   (as CaCO3) IS: 3025 (P-21) 236 mg/l
7 Calcium (as Ca) IS: 3025 (P-40) 65.8 mg/l
8 Iron (as Fe) IS: 3025 (P-53) < 0.1 mg/l
9 Chloride (as Cl) IS: 3025 (P-32) 37.1 mg/l
10 Residual Free Chlorine IS: 3025 (P-26) < 0.2 mg/l
11 Fluoride (as F) IS: 3025 (P-60) < 1.0 mg/l
12 Total Dissolved Solids IS: 3025 (P-16) 342 mg/l
13 Magnesium (as Mg) IS: 3025 (P-46) 26.9 mg/l
14 Copper (as Cu) IS: 3025 (P-42) < 0.05 mg/l
15 Manganese (as Mn) IS: 3025 (P-59) < 0.1 mg/l
16 Sulphate (as SO4) IS: 3025 (P-24) 63.4 mg/l
17 Nitrate (as NO3) IS: 3025 (P-34) 4.2 mg/l
18 Phenolic Compounds (as 

C6H5OH)
IS: 3025 (P-43) < 0.001 mg/l

19 Mercury (as Hg) IS: 3025 (P-48) < 0.001 mg/l
20 Selenium (as Se) IS: 3025 (P-56) < 0.01 mg/l
21 Arsenic (as As) IS: 3025 (P-37) < 0.01 mg/l
22 Cyanide (as CN) APHA 4500 

CN-C
< 0.05 mg/l

23 Lead (as Pb) IS: 3025 (P-47) < 0.05 mg/l
24 Zinc (as Zn) IS: 3025 (P-49) < 0.5 mg/l
25 Chromium (as Cr+6) IS: 3025 (P-52) < 0.05 mg/l
26 Alkalinity (as CaCO3) IS: 3025 (P-23) 317 mg/l
27 Aluminium (as Al) IS: 3025 (P-55) < 0.03 mg/l
28 Boron (as B) IS: 3025 (P-57) < 0.25 mg/l
29 Cadmium (as Cd) IS: 3025 (P-41) < 0.01 mg/l
30 Anionic Detergents (as 

MBAS)
APHA 5540-C < 0.05 mg/l

31 Total Coliform IS: 1622 < 2 MPN/100 
mL

32 E.Coli IS: 1622 Absent MPN/100 
mL

WATER QUALITY REPORT

Water storage details and quality report 
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SEWAGE TREATMENT PLANT

Type of STP considered - MBBR Type
Capacity of STP - 1400 KLD
Recovery from STP -970 KLD

Physico chemical characteristics of Inlet And Outlet

Sl. No. Parameter Unit Inlet Value Outlet Value
1. pH - 7.0 to 8.0 6.5 to 8.5
2. BOD5 mg/L 300 < 10
3. COD mg/L 800 < 50
4. TSS mg/L 350 < 50
5. O & G mg/L 50 < 5
6. E COLI MPN 106 – 107 / 1000 ml 103 /1000 ml
7. Colour Unobjectionable Un objectionable

BAR SCREEN CHAMBER CUM OIL
& GREASE CHAMBER

EQUALISATION TANK

MOVING BED BIO
REACTORS (MBBR)

TUBE SETTLER TANK

CHLORINE CONTACT CUM
FILTER FEED TANK

TREATED EFFUENT 
PUMPS

TREATED WATER
STORAGE TANK

ULTRA FILTRATION
SYSTEM

FINAL WATER STORAGE
TANK

DUAL MEDIA FILTER

ACTIVATED CARBON
FILTER

SLUDGE HOLDING TANK

SLUDGE DISPOSAL 
PUMP 

SCHEMATIC PROCESS BLOCK DIAGRAM

Sewerage Treatment Plan    
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Surface Drainage Plan    
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Rain water Harvesting Plan    

Maximum hourly rainfall = 120 mm/hr
Calculations for stormwater load for recharging in Max. Rainfall
Total Run-off: Roof Top
Intensity of rainfall = 120 mm/hr
Drainage area in sqm = 19126.76 m2
Coefficient of run-off = 0.90
Therefore, runoff = 0.90 x 0.12 x 19126.76 = 2066 m3/hr
Total Run-off: Paved Surface
Intensity of rainfall = 120 mm/hr
Drainage area in sqm = 19077.62 m2
Coefficient of run-off = 0.70
Therefore, runoff = 0.70 x 0.12 x 19077.62 = 1607 m3/hr
Total Run-off: Unpaved Surface (Green belt area )
Intensity of rainfall = 120 mm/hr
Drainage area in sqm = 10155.6 m2
Coefficient of run-off = 0.15
Therefore, runoff = 0.15 x 0.12 x 10155.6 = 183m3/hr
Total Runoff Load = (2066 + 1607 + 183 ) m3/hr
= 3855m3/hr
Typical Rain Water Recharge Pit Details:
 Considering coefficient for Evaporation/ Spillage and first flush etc.
= 0.700
 Total StormWater Flow = 3855 X 0.700 m3 /Hour
= 2699 m3 /Hour

VOLUMEOF STORMWATER
Total StormWater Flow = 2699 m3/hr
Considering 15 minutes (0.25 Hr) Retention Period.
Volume Required = 2699 x 0.25
= 675 m3
Volume = 700 m3
Considering 1 No. Rain Water Harvesting Pit of size 4.0 m dia and 2.5 m

effective depth.
Volume of One No. Rain Water Harvesting Pit
Diameter of Pit (d) = 4.0 m
Radius (r) = 2.0 m
Water Depth (h) = 2.5 m
Volume of 1 No. Rain Water Harvesting Pit
= 2.0 x πr2h
= 2.0 x 3.14 x (2.0)2 x 2.5
= 63 m3
No. of Rain Water Harvesting Pit
Total No. of rain water harvesting pit required
= Total Volume/Volume of One Rain Water Harvesting Pit
= 700/63 m3
= 11 Nos. but provided 13 no. of recharge pit
Actual Rain Water Available on Normal Rainfall: Rainfall during

monsoon = 1442 mm/yr (in 54 days)
Average daily rainfall during monsoon = 26.7 mm/day say 27 mm/day
Actual RainWater Available on Normal Rainfall = 355145m3
FreshWater Requirement = 973 m3/day
FreshWater Requirement per year = 973 x 365 = 355145 m3/Annum
RainWater Available during Monsoon Season = 104088 m3/year
Actual RainWater Harvesting = 104088 / 355145 = 30%
Expected Recharge annually to Phreatic aquifer = Around 104088 m3
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Layout plan showing external rain water harvesting

11

10

12
13
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1. INTRODUCTION 

 

1.1 Background 

M/s. Paramitra Smart Infra Pvt. Ltd. has proposed for Environmental Clearance 

regarding Expansion with Modification of “Development of Affordable Housing Project” in 

partnership with Bhubaneswar Development Authority via PPP mode over 11.95 Acres of 

Plot No. 321(p), Khata No. 619, Mz- Chandrasekharpur, Bhubaneswar, District- Khordha, 

Odisha.  

1.2 Scope 

 To conduct a traffic survey of the area within 5 km of project site to capture base 
traffic. 

 To review the traffic circulation plan considering various types of vehicles users. 

 Analyze the forecast traffic in conjunction with base traffic. 

 Conduct an impact analysis of project traffic as well as study impact and mitigation 
measures. 

 Review traffic circulation to ensure proper and efficient traffic movement. 

 Conduct swept path analysis at critical locations of project entry/exit to ensure safe 
and efficient turning maneuvers. 

 Address the provision of the road signs and marking. 

 To provide traffic management plan to improve the current situation of existing roads 

and for future aspects. 

1.3 Purpose of Study 

 Due to the proposed project, roads may get affected due to heavy traffic volume. 

 To know the existing & future scenario of traffic volume or demand. 

 To provide mitigation measures to remove any bottlenecks based on the traffic demand. 

 



 

Traffic Study Report for Development of Affordable Housing Project by M/s. 
Paramitra Smart Infra Pvt. Ltd. in partnership (PPP Mode) with 
Bhubaneswar Development Authority at Chandrasekharpur, Bhubaneswar, 
District- Khordha, Odisha 

 

Page | 2  
 

1.4 Design Parameters 

The basic design parameters considered for the study has been illustrated below: 

 The visitors will expect a safe and efficient circulation with good levels of service, i.e. 

minimum waiting time at security check, proper traffic control at entry / exits, 

minimum congestion delays and pleasing aesthetics. 

 A design vehicle is a vehicle whose dimensions and operational characteristics are 

used to establish layout geometry.2-wheeler, 3-wheeler and 4-wheeler were chosen 

as the design vehicles. 

 The speed of the vehicle is restricted within the premises as below: 

o On the straight sections – 15 kmph 

o On turns and bends – 10 kmph 

o On ramps – 10 kmph 

 The maximum number of traffic in a road can carry is referred to as its capacity or 

design Service Volume. 

Level of Service (LOS) can be defined as a letter designation that describes a range of 

operating characteristics on a given facility. Six Levels of Service are defined for capacity 

analysis. They are given letter designations from A to F, with LOS ‘A’ representing best level 

of operational standards and LOS ‘F’ the worst. 
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2. SITE APPRECIATION & EXISTING  

TRANSPORT NETWORK & BASE TRAFFIC 

2.1 Project Site Locations 

The project site is located over Plot No.- 321(p) and Khata No.- 619 of Mz- 

Chandrasekharpur, Bhubaneswar. The project site is bounded by co-ordinate as follows: 

Latitude- 20°19'15.23"N & Longitude- 85°48'12.66"E. The project is well connected with 

Nandankanan Road, which is about 1.5 km from project site. The nearest railway station is 

Bhubaneswar Railway Station, which is 7.4 km in SE-direction. Biju Patnaik International 

Airport, Bhubaneswar is the nearest airport, about 8.3 km in S-direction. 

 

Figure 1: Project Site & Traffic Study Locations 
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2.2 Traffic Survey 

Traffic surveys are necessary to gather base data information about existing traffic and 

travel pattern on surrounding roads. Road network within 5 km radius from the project 

location is considered for traffic study is shown in above figure. Traffic surveys were 

carried out on 12-05-2022 and 14-05-2022. The traffic surveys included classified traffic 

volume counts. Traffic survey was conducted near Project Site at Utkal Hospital Rd, at Care 

Hospital Square and at Xavier Square. 

2.3 Condition of Existing Road Network 

During the field visit, the Survey team has done a reconnaissance survey on the existing 

road network in the study area and observed the traffic movement considering the 

operational issues in each of the components of the various road corridors which included 

facilities available for public vehicles, private vehicles and vulnerable road users. The 

following observations were derived from the broad assessment made during the 

reconnaissance survey are as follows: 

 On-street parking of cars along the traffic study route especially in evening. 

 Utkal Hospital road near Project site is 4-lane two-way road.  

 Heavy Traffic volumes at Care Hospital Rd caused traffic jams during peak hours. 

 Traffic signals are to be maintained properly along the traffic study route. 

 Proper channelized traffic flow at Xavier Square. 
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3. METHODOLOGY 

 

3.1 Reconnaissance Survey 

The reconnaissance survey was done to understand the study requirements of the 

selection intersections and road corridors, site constraints, available carriageway and Right 

of Way (ROW) Width, and physical inspection of encroachment, if any. 

The study team also held discussions with the project team at the site to understand the 

following issues: 

 Secondary data requirements including building location. 

 Right of Way (ROW) details at various intersections and approaching arms for 
acquisition improvements. 

 Mixed traffic conditions 

 Encroachment resulting in a reduction of the capacity of roads 

 Lack of enforcement measures 

 Lack of engineering measures 

 Inefficient and inadequate mass transport system 

The traffic study was conducted manually at all three locations. The capacities of the 

existing road network have been presented and the Level of Service for the same has been 

discussed for the base year and horizon year. 

3.1.1 Traffic Survey 

Traffic surveys were conducted at the identified location assessing the number of vehicles 

in 24 hrs time. The capacity and Level of Service was thus analyzed as per IS Code. Traffic 

surveys at intersections were carried out on normal working days for 24 hours period 

06:00 Hrs to the next day 06:00 Hrs at 

 Near Project Site at Utkal Hospital Road 
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 At Care Hospital Square 

 At Xavier Sqaure 

Table 1: Type of Vehicles on Study Roads 

S.No. Vehicle Type PCU Factors 
1. Two wheelers motor cycle or scooter 0.5 
2. Cars, Pickup van, Jeep, auto Rickshaw 1.0 
3. Light Commercial Vehicles 1.5 
4. Truck Or Bus 3.0 
5. Truck trailer, agricultural tractors 4.5 
 Slow Moving Vehicles  

6. Cycle 0.5 
7. Cycle Rickshaw 2.0 
8. Hand Cart 3.0 
9. Horse-drawn vehicle 4.0 

10. Bullock Cart 8.0 
Ref: IRC: 64-1990 

*For smaller bullock cart a value of 6 will be appropriate 

3.1.2 Traffic Study 

Traffic studies are carried out to analyze the traffic characteristics. These studies help in 

deciding the geometric design features traffic control for safe and efficient traffic 

movement. 

The various traffic survey studies generally carried out are: 

 Traffic volume study 

 Origin and destination study 

 Traffic flow characteristics 

 Traffic capacity study 

 Parking Study 
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3.1.3 Traffic Volume Study 

It is the number of vehicles crossing a section of road per unit time at any selected period. 

It is used as a quantitative measure of flow: the common units are vehicles/day or 

vehicles/hour. 

 It is generally accepted as a correct procedure of the relative importance for roads and 

in deciding the priority for improvement and expansion. 

 This is used in planning, traffic operation, and control of existing facilities and also for 

planning the new facilities. 

 It is used in the analysis of traffic flow patterns and growth trends of vehicles. 

 Useful in structural design of pavements and roads. 

3.1.4 Methods of Counting 

 Manual Counting Method 

 Automatic Counting Method 

For our study purpose, we have opted manual method. 

Manual Method 

The most common method of collecting traffic volume data is the manual method of traffic 

volume count, which involves a group of people recording a number of vehicles passing, on 

a pre-determined location, using tally marks in inventories. Raw data from those 

inventories are then organized for compilation and analysis. This method of data collection 

can be expensive in terms of manpower, but it is nonetheless necessary in most cases 

where vehicles are to be classified with a number of movements recorded separately, such 

as at intersections also in the case where automatic methods cannot be used due to lack of 

infrastructure, necessary authorization etc. 
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Advantages: 

 Detailed distress information can be collected. 

 Simple to conduct 

 No capital expenditure required 

Disadvantages: 

 Resource intensive 

 High Safety Risk 

3.2 Traffic Data Analysis 

Based on the manual method of traffic volume count, a survey on the identified corridors 

has been quantified for the base year (2022). Based on the above traffic surveys, the 

existing traffic volumes and traffic speeds on the identified corridors were quantified. 

Traffic growth was estimated by considering past trends of motor vehicles registered in 

Odisha. The base year data analysis and projected year traffic are presented in Chapter 5. 
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4. TRAFFIC DATA COLLECTION AND ANALYSIS OF EXISTING  

ROAD NETWORKS BASED ON DATA COLLECTED 

 

4.1 Analysis of Monitored Traffic Density 

Data were collected at three locations i.e. near Project Site at Utkal Hospital Road, at Care 

Hospital Square and at Xavier Square. Traffic Volume data collection was carried out 

manually in all the three locations. The data were collected for 24 hours starting from 

06:00 Hrs. Based on the data collected, the number of vehicles/day was converted to 

equivalent PSUs, the factor for which has been discussed in chapter 3. 

The following table provides a summary of Passenger Car Units (PCUs) monitored at the 

identified monitoring locations: 

Table 2: Monitored Cumulative Data of Traffic per day, dated 12.05.2022 

S.No. Locations 
PCU Count 

2-
wheeler 

3-
wheeler 

LMV 
2-Axle 
Truck 

3-Axle 
Truck 

Multi-Axle 
Truck 

PCUs/day 

1. 
Near Project 
Site at Utkal 

Hospital Road 
3978 3324 5549 2987 2103 491 18432 

2. 
At Care 

Hospital 
Square 

11213 5375 12487 7341 4870 810 42096 

3. 
At Xavier 

Square 
18974 7867 15798 6895 3875 1287 54696 
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Table 3: Monitored Cumulative Data of Traffic per day, 14.05.2022 

S.No. Locations 
PCU Count 

2-
wheeler 

3-
wheeler 

LMV 
2-Axle 
Truck 

3-Axle 
Truck 

Multi-Axle 
Truck 

PCUs/day 

1. 
Near Project 
Site at Utkal 

Hospital Road 
3841 3271 5512 2990 2087 395 18096 

2. 
At Care 

Hospital 
Square 

10769 5871 12957 7891 4978 854 43320 

3. 
At Xavier 

Square 
17253 6987 14874 6208 3751 1087 50160 

 

The monitored PCUs per day at the three locations i.e. near Project Site at Utkal Hospital 

Road, at Care Hospital Square and at Xavier Square were 18,432 PCU/day, 42096 PCU/day, 

and 54696 PCU/day respectively on 12.05.2022 & 18,096 PCU/day, 43320 PCU/day, and 

50160 PCU/day on survey conducted on 14.05.2022 respectively. 

Source: Google Earth 
 

Figure 2: Near Project Site at Utkal Hospital Road (20°19'12.43"N; 85°48'25.70"E) 
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Source: Google Earth 

 
Figure 3: At Care Hospital Square (20°19'16.63"N; 85°49'13.32"E) 

 
Source: Google Earth 

 
Figure 4: At Xavier Square (20°18'28.33"N, 85°49'12.64"E) 
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Table 4: Peak Hourly Traffic and Peak Time 

Survey Details 
Date Near Project 

Site at Utkal 
Hospital Road 

Peak 
Hourly 
Traffic 

Peak 
Traffic 
Hours 

At Care 
Hospital 
Square 

Peak 
Hourly 
Traffic 

Peak 
Traffic 
Hours 

 At Xavier 
Square 

Peak 
Hourly 
Traffic 

Peak 
Traffic 
Hours 

12.05.2022 18432 791 5-6 PM 42096 1960 9-10 AM 54696 2391 6-7 PM 

14.05.2022 18096 776 5-6 PM 43320 2004 10-11 AM 50160 2327 6-7 PM 

Source: Field Study 
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4.2 Level of Service (LOS) 

The adequacy of roads is analyzed in comparison to the Indian Road Congress (IRC) 

guidelines. The existing traffic scenario and the Level of Service (LOS) have been assessed 

in the table below. 

Table 5: Recommended design service volumes (PCU/hr) 

S.No. Type of Carriageway 
Total Design Service Volume 

Arterial Road Sub-Arterial 
Road 

Collector Road 

1. 2-Lane (One-Way) 2400 1900 1400 
2. 2-Lane (Two-Way) 1500 1200 900 
3. 3-Lane (One-Way) 3600 2900 2200 

4. 4-Lane Undivided  
(Two-Way) 

3000 2400 1800 

5. 
4-Lane Divided  

(Two-Way) 
3600 2900 - 

6. 
6-Lane Undivided 

(Two-Way) 4800 3800 - 

7. 6-Lane Divided 
(Two-Way) 

5400 4300 - 

8. 
8-Lane Divided 

(Two-Way) 7200 - - 

Ref: IRC: 106-1990 

 

Table 6: Existing Traffic Scenario and Level of Service as per the survey conducted on 

12.05.2022 

S.No. Study Location Details Volume 
(PCU/hr) 

*Capacity 
(PCU/hr) 

Existing 
V/C ratio 

**Level 
of 

Service 
(LOS) 

1. 
Near Project Site at 
Utkal Hospital Road 

Average 
Hour Load 

768 

4300 

0.17 A 

Peak 
Hourly 
Load 

791 0.18 A 

2. At Care Hospital Average 1754 5400 0.32 B 



 

Traffic Study Report for Development of Affordable Housing Project by M/s. 
Paramitra Smart Infra Pvt. Ltd. in partnership (PPP Mode) with 
Bhubaneswar Development Authority at Chandrasekharpur, Bhubaneswar, 
District- Khordha, Odisha 

 

Page | 14  
 

Square Hour Load 
Peak 

Hourly 
Load 

1960 0.36 B 

3. At Xavier Square 

Average 
Hour Load 

2279 

5400 

0.42 C 

Peak 
Hourly 
Load 

2391 0.44 C 

*Source: IRC: 106-1990 
*Level of Service (LOS) as per IRC 

 

Table 7: Existing Traffic Scenario and Level of Service as per the survey conducted on 

14.05.2022 

S.No. Study Location Details 
Volume 

(PCU/hr) 
*Capacity 
(PCU/hr) 

Existing 
V/C ratio 

**Level 
of 

Service 
(LOS) 

1. 
Near Project Site at 
Utkal Hospital Road 

Average 
Hour Load 

754 

4300 

0.17 A 

Peak 
Hourly 
Load 

776 0.18 A 

2. 
At Care Hospital 

Square 

Average 
Hour Load 

1805 

5400 

0.33 B 

Peak 
Hourly 
Load 

2004 0.37 B 

3. At Xavier Square 

Average 
Hour Load 2090 

5400 

0.38 B 

Peak 
Hourly 
Load 

2327 0.43 C 

*Source: IRC: 106-1990 
*Level of Service (LOS) as per IRC 
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Table 8: LOS of Monitored Location at Present Scenario 

Date TS1 

LOS at 
Average 

Hour 
Load 

LOS at 
Peak 

Hourly 
Load 

TS2 

LOS at 
Average 

Hour 
Load 

LOS at 
Peak 

Hourly 
Load 

TS3 

LOS at 
Average 

Hour 
Load 

LOS at 
Peak 

Hourly 
Load 

12.05.2022 Near Project 
Site at Utkal 

Hospital Road 

A A At Care 
Hospital 
Square 

B B 
At Xavier Square 

C C 

14.05.2022 A A B B B C 

 

 The LOS of Utkal Hospital road near Project Site is “A” i.e. excellent as the road condition is very good and the present traffic 

volume is well within the limit. 

 The LOS of road at Care Hospital Square is “B” i.e. very good most of the time.  

 The LOS of road at Xavier Square is “C” i.e. good during peak hours. 
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Table 9: LOS Factors 

S.No. V/C LOS Performance 
1. 0.0 – 0.2 A Excellent 
2. 0.2 – 0.4 B Very Good 
3. 0.4 – 0.6 C Good 
4. 0.6 – 0.8 D Fair/Average 
5. 0.8 – 1.0 E Poor 
6. 1.0 & Above F Very Poor 

 

4.3 Level of Service after expansion of Project 

After the initiation of the project, it is envisaged that traffic volume from the project area 

will increase. Due to the proposed residential cum commercial project in the final scenario, 

the vehicles will increase the impact load on the road network. The current traffic volumes 

on the road network are discussed in Table above 2, 3 and 4. The increase in vehicles from 

the project area will be mainly 2-wheeler, 3-wheeler and LMV. 

Considering the worst condition, in which after the implementation of the Project, can add 

upto 125 PCU/hr at peak hours.  

Near Project Site at Utkal Hospital Road : 

C = Two way six-lane divided road carrying capacity – 4300 PCU/hr 
V = 791 + 125 = 916 
V/C = 916/4300 = 0.21 (LOS-B) 
 
At Care Hospital Square: 

C = Two way six-lane divided road carrying capacity – 5400 PCU/hr 
V = 2004 + 125 = 2129 
V/C = 2129/5400 = 0.39 (LOS-B) 
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At Xavier Square: 

C = Two way six-lane divided road carrying capacity – 5400 PCU/hr 
V = 2391 + 125 = 2516 
V/C = 2516/5400 = 0.46 (LOS-C) 
 
Taking worst-case scenario after implementation of the Project, it can be seen that during 

peak hours the LOS of Utkal Hospital Road near Project Site & at Care Hospital Square is “B” 

i.e. very good. But, LOS of road at Xavier Suqare changes remains same as “C” i.e. good. 
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5. TRAFFIC DATA PROJECTIONS 

 

5.1 Projected Horizon Year Traffic 

The predicted total traffic volume at the three study locations has been estimated for the 

horizon years 2027 and 2032. Projected total traffic and peak hourly traffic are given in and 

presented in table below. 

The horizon year peak hour flow is useful for: 

 Intersection improvement 

 Corridor improvement 

Table 10: Present Traffic and Predicted Traffic (PCU) 

Name of 
Intersection 

Base Year 2027 2032 
Total 

Traffic Max. 
(PCU) 

Peak Hour 
Traffic 
(PCU) 

Total 
Traffic Max. 

(PCU) 

Peak Hour 
Traffic 
(PCU) 

Total 
Traffic Max. 

(PCU) 

Peak Hour 
Traffic 
(PCU) 

Near Project Site at 
Utkal Hospital Road 

18432 791 19353 830 20320 871 

At Care Hospital 
Square 43320 2004 45486 2104 47760 2209 

At Xavier Square 54696 2391 57430 2510 60301 2635 

 

Based on the number of the registered vehicle each year in Odisha, it is predicted that the 

PCUs increase in all three locations for 2027 and 2032 will be around 5% of the existing 

traffic. The level of service for the base year and horizon year has been shown in table 

below i.e. for peak hour traffic. 
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Table 11: Peak Hour Traffic for Horizon Year 

S.N
o. 

Name of 
the 

Intersecti
on 

Base Year For Year 2027 For Year 2032 
Peak 
Hour 

Traffic 
(PCU) 

Capac
ity 

LOS 
(PCU/Cap

acity) 

Peak 
Hour 

Traffic 
(PCU) 

Capac
ity 

LOS 
(PCU/Ca
pacity) 

Peak 
Hour 

Traffic 
(PCU) 

Capac
ity 

LOS 
(PCU/Ca
pacity) 

1. 

Near 
Project Site 

at Utkal 
Hospital 

Road 

791 4300 0.18 830 4300 0.19 871 4300 0.20 

2. 
At Care 

Hospital 
Square 

2004 5400 0.37 2104 5400 0.38 2209 5400 0.40 

3. 
At Xavier 

Square 2391 5400 0.44 2510 5400 0.46 2635 5400 0.48 

 

It is observed that LOS during peak hour of Location-1 is “A” for base year as well as for 

horizon year. LOS of Location-2 i.e. at Care Hospital Square during peak hours for base year 

and horizon year is also same i.e. “B”. Similarly, LOS of Location-3 i.e. at Xavier Square 

during peak hours for base year and horizon year is also same i.e. “C”. 
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6. TRAFFIC MANAGEMENT PLAN 

 

6.1 Introduction 

Volume by capacity ratio has been considered for evaluating the performance of road 

network. The ratio of volume to capacity was established using the field data for the base 

year and horizon year by considering the projected data. These are discussed in the 

following sections. 

6.2 V/C ratio for base year 2022 

Volume – Capacity ratio has been determined for various road links falling in the influence 

region of the study area. The Volume - Capacity (V/C) ratio is one of the simplest methods 

for arriving at the Level of Service (LOS) offered by the road. The capacities have been 

obtained according to the type of road. In this study capacity values for assessing the V/C 

has been considered from IRC: 106-1990. 

Table 12: Level of Service description 

S.No. 
Level of 
Service 

Description 

1. A Free-flow operation 

2. B 
Reasonably free-flow, ability of manoeuvre is only slightly, effects 
of minor incidents still easily absorbed. 

3. C 
Speeds at or near free-flow, freedom to manoeuvre is noticeably 
restricted, Queues may form. 

4. D 
Speeds decline slightly with increasing flows, Density increases 
more quickly, Freedom to manoeuvre is more noticeably limited, 
Minor incidents create queuing. 

5. E 
Operation near or at capacity, No usable gaps in the traffic stream, 
Operations extremely volatile, Any disruption causes queuing. 

6. F 
Breakdown in flow, Queues form behind breakdown points, 
Demand is greater than capacity. 
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 To maintain a smooth movement of vehicle on the corridors it is recommended that a 

proper signalized intersection is required. 

 Proper road marking is recommended for proper safety measures. Traffic markings 

provide a psychological barrier and imply the delineation of traffic path and its lateral 

clearance from traffic hazards for the safe movement of vehicles. 

 Traffic signals are recommended to provide near intersection point. 

 Street lights are recommended to be provided along the road. 

 Inclined parking facilities are recommended to provide near existing school. 

 Warning road signs are recommended to provide near existing school. 

 Smooth movement of vehicles will be possible by well maintenance of the roads in 

proper condition. 

6.3 Traffic Management Plan 

Based on the traffic study conducted at the three locations, it was found that the LOS is ‘A’ 

during peak hours near Project Site at Utkal Hospital Road; LOS is “B” during peak hours at 

Care Hospital Square and LOS is “C” during peak hours at Xavier Square. This indicates 

free-flow operation of traffic at near Project Site at Utkal Hospital Road. And reasonably 

free-flow of traffic i.e. ability of maneuver is only slightly restricted at Care Hospital Square. 

But, at Xavier Square the freedom to maneuver is noticeably restricted. 

However, the following issues persist in and around the study area: 

 Roads are encroached by vehicles along the side of the road. 

 No signals and marking at intersections 

 Improper functioning of street lights along the road 

 Encroachments by small shops / stalls along the road 

6.3.1 Traffic Management Policy and Measures 

The existing LOS caused during peak hours is excellent (A) near Project Site at Utkal 

Hospital Road. While LOS caused during peak hours is very good (B) at Care Hospital 

Square and (C) at Xavier Square. It implies the main road network in and around the 
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Project Site is capable enough to handle the traffic load. Only during certain peak instances, 

the traffic load is on the higher side. And in considering the future growth it has been 

envisaged that the LOS will still remain the same. However, an appropriate systematic 

traffic management plan will be essential for safety and smooth traffic flows on roads, 

making a maximum usage of road facilities to enlarge the current road capacities. 

Following are the measures that can be taken to improve the traffic conditions: 

 Improvement of traffic signals 

 Improvement of parking system 

 Traffic safety campaign and education 

 Improvement of traffic operation 

 Strengthening traffic enforcement 

 Well maintenance of roads 

Table 13: Traffic Management Plan Suggested 

S.No. 
Existing 

Conditions 
Issues Counter Measures 

1. 

Traffic 
congestion at 
non-signalized 
intersection or 
roundabout 

 Traffic signals 
 Improvement of 

intersections 

 Installations of traffic signal 
control system 
a) Installation of traffic signal 

 Improvement of intersection 
a) Geometric and channelization 
b)Reconstructions of 
roundabouts 
c) Proper lighting of all 
junctions 

2. 

Traffic 
congestion by 
on-street 
parking 

 Less parking space 
 Parking Policy 

 Provision of more designated 
parking space 

 No parking zone 
 Enforcement of parking 

restrictions along the roadside 
 Establishment of Parking Policy 

and Regulation 

3. 
Traffic 
Accidents 

 Ignorance of traffic rules 
 Disfunctioning of traffic 

signals 

 Improvement of Traffic Safety 
Education  

 Traffic safety education to   
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 Illegal Parking 
 Encroachment of road 

driver  
 Traffic safety education to 

peoples 
 Improvement of Traffic Safety 

Facilities 
  Traffic safety facilities 
 Conduct of Traffic Campaign 

4. 
Adequacy of 
roads 

 The estimated peak traffic 
in terms of PCUs is 
compared with the 
stipulated standards by 
IRC for traffic capacity of 
the existing road 
network. The existing 
road network is found 
adequate as the present  
traffic scenario  on  an  
average day hour. 

 Monitoring   of   traffic system. 
 Maintenance of existing 

approach roads period wise. 
 Phase-wise replacement of old 

trucks to new ones. 

 

6.3.2 Installation of Road Signs and Marking 

Road sign and road marking is vital for proper channelization at the intersection. The road 

marking provides guidance and information for drivers to drive safely and smoothly. 

 Regulatroy Signs 

A regulatory sign is used to indicate or reinforce traffic laws, regulations or requirements 

which apply either at all times or at specified times or places upon a street or highway, the 

disregard of which may constitute a violation, or a sign in general that regulates public 

behavior in places open to the public which is shown in figure below. 
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Figure 5: Regulatory Signs 
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 Warning Signs 

A warning sign is a type of sign which indicates a potential hazard, obstacle, or condition 

requiring special attention. Some are traffic signs that indicate hazards on roads that may 

not be readily apparent to a driver i.e. shown in the figure below. 

 

Figure 6: Warning Signs 
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 Informatory Signs 

To provide information about direction, destination, distance, etc to the driver, It is usually 

help the driver in saving time and reaching to their destination easily which is shown in 

figure below. 

 

Figure 7: Informatory Signs 
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7. SIGNIFICANT FINDINGS AND RECOMMENDATIONS 

 

7.1 Significant Findings 

A total of 3 locations were taken up for study and traffic surveys such were conducted to 

understand the prevailing traffic problems and assess the capacity of roads with respect to 

the vehicular traffic plying through the intersections in the study road network. 

Traffic growth was estimated by considering past trends of motor vehicle registration in 

Odisha State, for horizon years. Intersection improvements plans were proposed taking 

into account the traffic survey results, prevailing site conditions. The main influencing 

parameters such as traffic volume and composition, turning movement’s volume, design 

speeds, Right of Way (ROW) were considered while developing the conceptual Intersection 

improvement drawings. 

7.2 Observations from Traffic Volume Studies 

Patia Station Square is the most critical junction among the three studied locations. Traffic 

volume and flow along the monitored locations are quiet systematic and within the limits 

of handling capacity of the road. 

7.3 Recommendations 

The following recommendations are proposed based on the results of the various field 

inventories and traffic studies and results obtained from these studies. 

 Up-gradation of internal connectivity roads from existing carriageway to three lane 

roads with paved shouder. 

 It is recommended that provision of adequate parking facilities for visitors of 

residential as well as commercial sections. 

 Development of road conditions, installation of more efficient street lights, maintenance 

of signals & markings are highly recommended. 
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 Road signs and road markings are main guiding factors for the road users which is 

essentially required to be adequate and placed at appropriate places on the road. Hence 

it is immediate requirement to

 Maintenance of existing approach road 

of the traffic load after implement
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signs and road markings are main guiding factors for the road users which is 

essentially required to be adequate and placed at appropriate places on the road. Hence 

it is immediate requirement to install the signboards and markings at all

isting approach road to keep the traffic flow smooth in consideration 

of the traffic load after implementation of the project. 
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signs and road markings are main guiding factors for the road users which is 

essentially required to be adequate and placed at appropriate places on the road. Hence 

install the signboards and markings at all intersections. 

to keep the traffic flow smooth in consideration 
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