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SALIENT FEATURES  

 PROPOSED CORRIDORS 

S. 
No. 

Corridor No PRT Corridors Route Length 
(km) 

No. of Station 

1 Corridor 1 Sitapur-Bharat Mata Temple 14.55 14 

2 Corridor 2 City Hospital to Daksh Temple 3.10 4 

3 Corridor 3 Valmiki Chowk to Laltaro Bridge 0.69 1 

4 Corridor 4 Ganeshpuram to DAV School 2.40 2 

  Total  20.74 21  

 

 TRACK GUIDEWAY 

Minimum 4.2 m width for accommodating two PODs running in both directions. 

 TRAFFIC SUMMARY 

Parameters 2021 2031 2041 2051 
Section Length (in km) 20.74 20.74 20.74 20.74 

Daily Ridership including Induced Traffic on Normal Day 81,641 1,27,917 1,69,828 2,18,317 
Average Trip Length including Induced Traffic on Normal Day 
(in km) 

3.89 3.89 4.45 4.49 

Daily Ridership on Mela (Poornima) Day 1,89,057 2,66,470 3,52,839 4,56,749 

Average Trip Length for Mela (Poornima) Day (in km) 3.23 3.50 3.99 4.03 

Weighted Average Daily Ridership with Induced Traffic 1,03,712 1,56,387 2,07,433 2,67,310 
Weighted Average Trip Length with Induced Traffic (in 
km) 3.75 3.81 4.36 4.40 

Note - Weighted Average Daily Ridership of PRT system in Haridwar has been calculated by considering 

75 Mela Days and 290 Normal Days in a Year. 

 SYSTEM DESIGN (PRT) 

POD Dimensions 
Length 3500 mm to 4000 mm 
Width 1400mm to 2000 mm 
Height 1800 mm to 2400 mm 
Designed- Passenger Loading 

POD carrying capacity  6 passengers 

Weight (kg) 
Tare weight (minimum)  As Low as possible 
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 COMPLETION COST INCLUDING ALL TAXES & LAND COST 

Completion by October 2025  

(i) SPV Model: Rs. 1,612 Crores (IDC Rs. 19 Crore) 

(ii) PPP(DFBOT):  Rs. 1775 Crores (IDC Rs. 182 Crore) 

 

 FINANCIAL INDICES 

a) Financial Internal Rate of Return (FIRR):  16.16 % and 16.85% with and without PD 
Income from 10 ha. Land. 

b)  Economic Internal Rate of Return (EIRR): 11.71% 
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 Demographics  

As per census of 2001 India census, Haridwar district had population of 18, 90,422 (2011) and 
14, 47,187 in 2001. Haridwar city has 3, 20,892 population in 2011. As per Census 2001, 
average household size is about 5.4 persons. The male population constitutes 54% and and 
females 46% of the total population. Haridwar has an average literacy rate of 70%, higher than 
the national average of 59.5%. Haridwar hosts about 8 million religious tourists every year. The 
giant public sector unit BHEL a large unit of Hindustan Lever and three engineering units have 
their impact on the tertiary sector of the economy of the town. In private sector also, some large 
industrial units are functioning in the fringes of Haridwar, which have impact on the economy of 
the town; and many more units which are in the offing, will also indirectly strengthen the 
economy of this town. As the economy grows, the rate of in-migration of workers will grow 
concomitantly, which will reflect on the growth of population. Besides the tourist population, a 
large number of daily religious visitors and visitors who come on different business in this head 
quarter town (Haridwar town is the Head Quarter of District Haridwar) constitute the floating 
population. 

Table 0-1: Demographic Data of Haridwar 
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Rawali 
Mahdood (CT) 

17,467 3,130 3,464 5.04 9,438 54.03 8,029 45.97 851 68.73 140.70 

Bahadarabad 
(CT) 

10,096 3,913 1,903 5.31 5,366 53.15 4,730 46.85 881 70.39 33.63 

Jagjeetpur (CT) 15,043 3,270 3,090 4.87 7,917 52.63 7,126 47.37 900 74.32 110.50 
Hardwar 
(NPP+OG) 

231338 9,819 47,251 4.9 1,23,455 53.37 1,07,883 46.63 874 73.69 30.32 

Bharat Heavy 
Electricals 
Limited Ranipur 
(ITS) 

46,948 1,743 10,381 4.52 24,893 53.02 22,055 46.98 886 80.16 8.53 
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 Figure 0-1: Map of Haridwar 

 

Total population (as per census 2011) falling under, Haridwar City and their respective areas 
have been tabulated in Table 0.2 given hereunder: 

Table 0-2 : Population of Haridwar 

Description 
Population 

(as per census 
2011) 

Total 
workers 

Non-workers/ 
Dependents 

Town 2,28,832 75,263 1,53,569 

Outgrowth 92,060 29,993 62,067 

Village 1,55,009 49,481 1,05,528 
Total 4,75,901 1,54,737 3,21,164 

Source: Internet 

Present Scenario of Transport in Haridwar City 

Presently, the proposed region does not have adequate public transport system in Haridwar 
City.  Only mode of transport in the city is either through State transport buses or through un-
organized private operated buses/mini buses, auto and tempos.  Also, people use their private 
vehicles to commute their journeys in Haridwar city through private taxi / mini bus.  Due to the 
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(SIIDCUL), and the close by township of Bharat Heavy Electricals Limited (BHEL) as well as its 
affiliated ancillaries. Being one of the seven holiest cities in India, Haridwar often bustles with 
devotees. Its propitious location near the holy River Ganga has made it to gain more popularity. 

 Planning Variables 

The travel demand in an area depends on land use distribution and its intensity. The variables 
that describe the travel demand traditionally have been the population, employment and vehicle 
ownership. The growth of population, employment and vehicles in study area and their 
projection into the future. 

 Primary data Collection 

Various primary traffic surveys for the study area are executed in order to assess the baseline 
traffic condition and to achieve desired results for future proposals. The primary surveys are 
conducted at the selected locations with respect to the proposed PRT corridor in the study area.  

(i) Traffic Volume Count including Occupancy Survey 

Traffic Volume Count (TVC) surveys (including occupancy surveys) provide information 
regarding traffic characteristics and the average Occupancy on the study corridor. Manual 
Classified Traffic Volume Count Surveys was undertaken at 6 identified locations across the 
study corridor, while video-graphic TVC Survey was also carried out across 2 locations. TVC 
survey details are listed in the following table. 

Table 0-4: Traffic Volume Count (TVC) Survey Locations 

Survey Location ID Location Duration Date 

Manual TVC 

MB1 Sanjay Colony 24 hours for 3 days 15/12/2019 
MB3 Rishikul 24 hours for 3 days 12/12/2019 
MB5 Har-ki-Pauri 24 hours for 3 days 12/12/2019 
MB6 Vaidik Mohan Ashram 24 hours for 3 days 12/12/2019 
MB7 Gandhi Park 24 hours for 3 days 15/12/2019 
MB8 Laksar Road 24 hours for 3 days 15/12/2019 

Video graphic 
TVC 

MB2 Aurobindo Ashram 24 hours for 3 days 15/12/2019 

MB4 Railway Station 24 hours for 3 days 15/12/2019 
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Figure 0-4: Survey Locations 

 

Traffic Volume counts conducted at various locations along the project corridor provided an 
insight to the amount of traffic moving on various stretches of the corridor. Table below shows 
the average traffic volume observed at all individual locations. 

Table 0-5: Traffic Volume Count (TVC) at Midblock Location (24 Hours) 

Location 
ID Mid-Block Direction Vehicles PCUs Total 

Vehicles 
Total 
PCUs 

MB1 Sanjay Colony 
Towards Rishikesh 13,050 8,962 

26,483 18,277 
Towards Sitapur 13,434 9,315 

MB2 Aurobindo 
Ashram 

Towards Rishikesh 14,613 9,733 
29,168 19,588 

Towards Sitapur 14,555 9,855 

MB3 Rishikul 
Towards Rishikesh 14,891 11,453 

30,206 23,186 
Towards Sitapur 15,314 11,734 

MB4 Railway 
Station 

Towards Rishikesh 15,698 13,430 
28,570 23,768 

Towards Sitapur 12,872 10,339 

MB5 Har-ki-Pauri 
Towards Rishikesh 5,394 3,764 

10,750 7,487 
Towards Sitapur 5,357 3,723 

MB6 Vaidik Mohan 
Ashram 

Towards Rishikesh 7,151 5,064 
13,779 9,781 

Towards Sitapur 6,628 4,717 

MB7 Gandhi Park 
Towards Rishikul 14,611 10,135 

28,871 20,054 
Towards BHEL 14,260 9,919 

MB8 Laksar Road 

Towards Haridwar Main 
Road 

16,167 11,442 
31,286 22,019 

Towards Laksar 15,119 10,577 
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The above Table represents average daily passenger traffic volume observed at individual 
locations for 24 hours. It can be noted that highest vehicular flow on Haridwar Old Road as 
30,206 (23,186 PCUs) is observed at Midblock location MB3 i.e. Rishikul. However, vehicular 
traffic volume on Laksar Road is highest among all traffic volume count locations. Average daily 
vehicular traffic at Laksar Road is observed as 31,286 (22,019 PCUs). Due to narrow ROW and 
congestion of pedestrian pilgrimages, vehicular traffic volume on Haridwar Old Road after 
Valmiki Chowk towards Har-Ki-Pauri reduces to 10,750 vehicles (7,487 PCUs) per day. 

(ii) Modal Split 

Mode share of person trips was considered from OD survey conducted by the consultant. 
According to the observed modal split, it was found that only 6% daily trips are by bus and 
majority of trips consists of IPT (32%), two wheeler (39%) and car/ four wheeler (21%). 

Table 0-6: Mode Share (%) of Motorized Trips 

Mode Percentage Share 

Two Wheeler 38.5% 

Car 21.3% 

Tempo/Shared Auto 20.3% 

E-Rickshaw 11.6% 

Bus 5.9% 

Cycle Rickshaw 2.4% 

Total 100% 
 

(iii) Pedestrian Count 

Haridwar is visited by millions of tourists every year. It is the place where fairs are being 
organized with full enthusiasm round the year, such as Somwati Amavasya, Kartik Poornima, 
Shravan Poornima, Ganga Dussehra and other important bathing dates of Hindu calendar. To 
understand the impact of Poornima and Mela days, pedestrian count was conducted between 
Valmiki Chowk and Har-Ki-Pauri on Kartik Purnima day (11th November evening to 12th 
November evening) in 2019. Kartik Purnima was on 12th November in 2019. Har-Ki-Pauri is the 
most sacred ghat in Haridwar, where every pilgrim comes to take their holly bath, to sing their 
praises, to float earthen diyas, to see the Ganga Aarti and to enjoy the mela. It has been 
observed that the total pedestrian movement including both directions at that particular location 
was around 1.5 lakh in 24 hours. Occasional day (Poornima/ mela day) traffic for Haridwar 
Railway Station to Har-Ki-Pauri section is observed as 4.3 times of normal day average. Peak 
movement of 14,158 pedestrians is observed between 11:00 am to 12:00pm. The peak hour 
factor is 9.3%. The pedestrian movement is high during the daytime between 10 am to 4 pm. 
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Figure 0-5: Hourly Variation of Pedestrians near Har-Ki-Pauri on Kartik Poornima 

Day, 2019 

 Option Evaluation and selection of Corridors 

Initially the proposed PRT corridor in Haridwar city was conceptualised from Sitapur to Har-Ki-
Pauri. However, estimated ridership for this independent Sitapur to Har-Ki-Pauri section found 
very low. Therefore, this corridor is proposed to extend till Motichur area from Har-Ki-Pauri and 
another corridor from Shivalik Nagar (BHEL Township) to DAV School on Laksar Road has also 
been proposed. Shivalik Nagar (BHEL Township) to DAV School corridor intersects the Sitapur 
to Motichur corridor at Chandra Arya Chowk near City Hospital. One more option is also 
conceptualised connecting Bharat Mata Temple and Daksh Temple to capture the additional 
potential pilgrims or tourists. With these different combinations of proposed PRT networks, a set 
of 7 possible alternative options have been conceptualised. These 7 options have been 
deliberated in detail in Chapter 2. Final stage evaluation based on passenger-km per unit of 
network-km for each option. After making detailed analysis and deliberations & discussions with 
the concerned authorities of Uttarakhand Metro Rail, Urban Infrastructure and Building 
Construction Corporation Ltd, it was decided that 20.74 km PRT network connecting all major 
temples and religious places were recommended for preparation of DPR as detailed below. 

Table 0-7 Traffic Demand Forecast 

Horizon 
Year Corridor 

Route 
Length 

(km) 

Normal Day Mela Day 

Ridership PHPDT 

Average 
Trip 

Length 
in km 

Ridership PHPDT 

Average 
Trip 

Length 
in km 

2021 Sitapur - Bharat 
Mata Temple 

14.55 54,608 1,819 5.03 1,25,059 4,393 4.1 

2021 
City Hospital - 
Daksh Temple 

3.10 16,295 858 1.65 33,766 1,812 1.66 

2021 Valmiki Chowk - 
Laltaro Bridge 

0.69 3,723 191 0.65 13,412 690 0.65 

2021 
Ganeshpuram - 
DAV School 

2.40 7,015 366 1.9 16,821 905 1.98 
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Horizon 
Year Corridor 

Route 
Length 

(km) 

Normal Day Mela Day 

Ridership PHPDT 

Average 
Trip 

Length 
in km 

Ridership PHPDT 

Average 
Trip 

Length 
in km 

 Total  81,641 2,739 3.89 1,89,058 5,888 3.23 

2031 
Sitapur - Bharat 
Mata Temple 

14.55 84,449 1,412 5.08 1,71,530 2,828 4.57 

2031 
City Hospital - 
Daksh Temple 

3.10 26,671 283 1.64 52,457 836 1.65 

2031 
Valmiki Chowk - 
Laltaro Bridge 

0.69 5,612 603 0.65 16,656 1427 0.65 

2031 
Ganeshpuram - 
DAV School 

2.40 11,185 3,681 1.92 25,827 7,894 1.98 

 Total  1,27,917 1,892 3.89 2,66,470 3,741 3.50 

2041 
Sitapur - Bharat 
Mata Temple 

14.55 1,12,558 364 5.74 2,28,185 1,090 5.14 

2041 
City Hospital - 
Daksh Temple 

3.10 35,642 776 2.06 69,355 1,857 2.08 

2041 
Valmiki Chowk - 
Laltaro Bridge 

0.69 7,256 4,849 0.65 21,752 10,462 0.65 

2041 
Ganeshpuram - 
DAV School 2.40 14,372 2,446 2.24 33,547 4,862 2.32 

 Total  1,69,828 471 4.45 3,52,839 1,423 3.99 

2051 
Sitapur - Bharat 
Mata Temple 

14.55 1,45,939 953 5.78 2,97,100 2,360 5.18 

2051 
City Hospital - 
Daksh Temple 

3.10 45,574 1,819 2.02 89,220 4,393 2.06 

2051 
Valmiki Chowk - 
Laltaro Bridge 0.69 9,393 858 0.65 28,337 1,812 0.65 

2051 
Ganeshpuram - 
DAV School 

2.40 17,412 191 2.28 42,092 690 2.36 

 Total  2,18,318 366 4.495 4,56,749 905 4.03 

 

Table 0-8: Traffic Summary for PRT System in Haridwar City 

Parameters 2021 2031 2041 2051 
Section Length (in km) 20.74 20.74 20.74 20.74 

Daily Ridership including Induced Traffic on Normal Day 81,641 1,27,917 1,69,828 2,18,317 
Average Trip Length including Induced Traffic on Normal Day 
(in km) 

3.89 3.89 4.45 4.49 

Daily Ridership on Mela (Poornima) Day 1,89,057 2,66,470 3,52,839 4,56,749 

Average Trip Length for Mela (Poornima) Day (in km) 3.23 3.50 3.99 4.03 

Weighted Average Daily Ridership with Induced Traffic 1,03,712 1,56,387 2,07,433 2,67,310 
Weighted Average Trip Length with Induced Traffic (in 
km) 3.75 3.81 4.36 4.40 

Note - Weighted Average Daily Ridership of PRT system in Haridwar has been calculated by considering 

75 Mela Days and 290 Normal Days in a Year. 
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area with high footfall and are planned for to connect important tourist attractions at Haridwar.  
Stations are planned within the walkable distances for the passengers from their 
origin/destinations. Maintenance yard and a control room for the operation and maintenance of 
the full system are planned at Maintenance Depot near Rishikul. 

List of Stations for the Haridwar PRT Systems are given below: 

Table 0-12: Stations along the corridors 

S. No. Station Name Chainage 

Inter 
station 

Distance 
(m) 

Track Level   
from Ground 

(m)* 

Platform 
Type Alignment 

Corridor 1: Sitapur to Bharat Mata Temple (14 Stations including Two interchange) 

1 Sitapur -29.90 75.1 10.309 Type-1 Elevated 

2 Jwalapur 398.6 428.5 10.052 Type-2 Elevated 

3 Arya Nagar 1704.1 1305.5 9.979 Type-2 Elevated 

4 Ram Nagar 2762.6 1058.5 10.178 Type-2 Elevated 

5 City Hospital 3760.2 997.6 10.927 Type-1, 
Interchange 

Elevated 

6 Rishikul 4709.5 949.3 10.278 Type-1 Elevated 

7 Haridwar Trackway 
Station 

6119.5 1410.0 10.030 Type-2 Elevated 

8 Valmiki Chowk 6781.2 661.7 10.626 Type-1A, 
Interchange 

Elevated 

9 Mansadevi Ropeway 
Gate 

7638.2 857.0 12.601 Type-4 Elevated 

10 Har-Ki-Pauri 8130.0 491.8 12.645 Type-4  Elevated 

11 Kharkhari 9519.6 1389.6 
10.054 

Type-2 Elevated 

12 Motichur 10925.2 1405.6 10.374 Type-1 Elevated 

13 Shantikunj 13278.4 2353.2 12.052 Type-3  Elevated 

14 Bharat Mata Temple 14382.4 1104.0 13.559 Type-1B Elevated 

 

Corridor 2:City Hospital to Ganeshpuram (Terminal) (4 Stations including two Interchange) 

15 Kankhal Chowk 598.4 598.4 28.751 Type-3 Elevated 

16 Kankhal 1127.8 529.4 12.225 Type-3 Elevated 

17 Ganeshpuram 1976.8 849.0 10.952 Type-1A, 
Interchange 

Elevated 

18 Daksh Temple 3018.2 1041.4 8.047 Type-3 Elevated 

Corridor 3: Valmiki Chowk to Laltaro Bridge (1 Stations including one interchange) 
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Table 0-20 : Operation Stage Monitoring Schedule 

Item Parameter Frequency and Duration Locations 

Air PM10, PM2.5 24hours twice a year for 1.5 years 10 locations 

Noise 
Noise Level 

(Leq) 
24hours Twice a year for 1.5 years 10 locations 

 

The results of Air quality, water quality, noise and vibrations will be submitted to management 
quarterly during construction phase and as per schedule during operation phase. 

The proposed PRT Corridor is proved to have significant positive effects for the development of 
Haridwar. Benefits to the economy, traffic congestion reduction, quick and safety transport, 
employment opportunities, fuel consumption reduction, and air quality improvement are the 
obvious positive effects from these PRT corridors. Appropriate mitigation measures have been 
developed for consideration. The ESIA concludes that project impacts from both construction 
and operation will be minimal, and can be mitigated through the use of prevailing current 
practices and appropriate technologies. With the implementation of the EMP and the monitoring 
plan, the Project is not expected to have significant environmental impacts. 

 SECURITY MEASURES 

Personal Rapid Transport (PRT) system is emerging as the most favoured mode of urban 
transportation system.  The inherent characteristics of PRT system make it an ideal target for 
terrorists and miscreants.  PRT systems are typically open and dynamic systems which carry 
thousands of commuters.  Moreover, the high cost of infrastructure, its economic impotence, 
being the life line of city high news value, fear & panic and man casual ties poses greater threat 
to its security. Security is a relatively new challenge in the context of public transport. It 
addresses problems caused intentionally. Security differs from safety which addresses 
problems caused accidentally. Security problems or threats are caused by people whose 
actions aim to undermine or disturb the public transport system and/or to harm passengers or 
staff. These threats range from daily operational security problems such as disorder, vandalism 
and assault to the terrorist threat.  

 Necessity of Security 

It is well known that public transportation is increasingly important for urban areas to prosper in 
the face of challenges such as reducing congestion and pollution. Therefore, security places an 
important role in helping public transport system to become the mode of choice. Therefore, 
excellence in security is a prerequisite for the system for increasing its market share. 
Uttarakhand Government/ Administration must ensure that security model must keep pace 
rapid expansion of the Transport System and changing security scenario. 
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of access for users. Even if street infrastructure that comprises of last mile connectivity falls 
outside mass transit system and control, they remain critical components of an effective public 
transportation. The easier it is to access the MRT System, the more likely people are to use it. It 
has been seen that access beyond a distance of 400-500m is not comfortable enough to attract 
people onto the public transport system. The unavailability of this type of service is one of the 
main constraints to the use of public transport in urban areas. PRT provide last mile service to 
close proximity of MRT Station, Railway Station and other Transport hub. 

Last Mile Connectivity refers to the provision of travel service from home or workplace to the 
nearest public transportation mode. A trip is considered as the entire journey between origin 
and destination. Commuters may utilize and combine different modes of transport for the entire 
trip. MRT feeder services i.e., PRT may cater to a majority of this kind of trip, but commuters 
always need to complete the access and egress part on their own. 

 Physical Integration 

Integration of NMT, para transit, feeder services and other public transport modes with MRT 
stations is possible by planning and designing seamless interchange stations which facilitates 
physical integration of different access or egress modes. 

In order to develop an integrated public transport system, where one mode acts as a 
complementary mode to another mode rather than its competitor, a trunk and feeder system of 
transportation network is planned to be developed. Inter-change points are required to be 
seamless and barrier- free movement of passengers. Thus, for the cities of Haridwar, an effort 
has been made to thus identify locations and determine various typologies of interchanges that 
need to be developed for a seamless, barrier- free transportation experience. 

In order to develop an integrated public transport system, where one mode acts as a 
complementary mode to another mode rather than its competitor, a trunk and feeder system of 
transportation network is planned to be developed. Inter-change points are required to be 
seamless and barrier- free movement of passengers. Thus, for the cities of Haridwar, an effort 
has been made to thus identify locations and determine various typologies of interchanges that 
need to be developed for a seamless, barrier- free transportation experience. 

 Interchange Stations 

Inter-change stations permit riders from particular mode of transport to move and board same 
or different mode in order to reach their desired destination. Interchanges can be of several 
types, depending on available modes of transport. Transfer may happen between the same 
modes or among different available public transport. Interchanges bring public transport 
together. For example, PRT station can have interchanges with PRT on particular corridor 
connecting PRT station of different corridor or, PRT stations may have interchange with MRTS/ 
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BRTS, city services and even rail. Interchange helps to integrate various means of transport 
system under a common node. 

Interchanges increases flexibility of movement and gives commuter option to avail multiple 
public transports at a common station. 

 TRANSIT ORIENTED DEVELOPMENT 

TOD integrates the land use and transport planning and aim to develop planned sustainable 
urban group centres.  It propagates the mixed land use in the influence area of transit corridors.  
Normally the inter station distance between the stops of public transit system varies from 0.5 
km to 1.5 km.  It may be 0.5 km in case of Tramways and go up to 1.5 km in case of 
underground heavy metro system.  TOD can be planned in the influence zone which is defined 
as the circle of 500-800 m radius or a square of 800 meter from the Transit stop being as 
centroids.  With this influence area it necessitates the public to walk for a maximum distance of 
800 meter.  TOD policy increases the accessibility of these transit stations by creating 
pedestrian and non-motorized transport friendly infrastructure. 

TOD aims to develop planned sustainable urban growth centres, having walk able and liveable 
communes with high density mixed land-use. Citizens have access to open green and public 
spaces and at the same time transit facilities are efficiently utilized. 

TOD focuses on creation of high density mixed land use development in the influence zone of 
transit stations, i.e. within the walking distance of (500-800 m) transit station or along the 
corridor in case the station spacing is about 1km as shown below: 

 
Figure 0-9: TOD along Transit Stations 
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TOD advocates pedestrian trips to access various facilities such as shopping, entertainment 
and work. TOD increases the accessibility of the transit stations by creating pedestrian and 
Non-Motorised Transport (NMT) friendly infrastructure that benefits large number of people, 
thereby increasing the ridership of the transit facility and improving the economic and financial 
viability of the system. Since the transit corridor has mixed land-use, where the transit stations 
are either origin (housing) or destination (work), the corridor experiencing peak hour traffic in 
both directions would optimize the use of the transit system. 

 COST ESTIMATE 

Table 0-21 Cost Estimate of PRT System 

(June 2021 Price level) 

S. No. Item Unit Rate Qty. 
Amount          

(Rs. in Cr.) 
        Without taxes 

1.0 Land         

1.1 Land Cost  Ha. 20.00 2.469 49.38 

1.2 R and R Cost Rkm 1.00 20.74 20.74 

1.3 Utility Shifting Rkm 1.00 20.74 20.74 

  Subtotal (1)       90.86 
2.0 Civil & Structure Cost         

  Subtotal (2) km 19.42 20.740 402.81 
3.0 MEP cost         

  Subtotal (3) km 5.65 20.740 117.27 

4.0 Charging Station Cost         

  Charging Station  No. 0.16 32.00 4.98 

  Subtotal (4)       4.98 
5.0 Depot         

  Subtotal (5) Each LS   1 55.00 

6.0 Control System          

  Subtotal (6)  Each LS   1 270.97 

7.0 
Total POD cost (Inclusive of Automatic 
Parking Cost) 

        

  Subtotal (7) no. 0.42 514.000 213.31 

8.0 Total of all items except Land        1064.34 

9.0 GC@5%       53.22 

10.0 Contingencies@3%       31.93 

11.0 
Total cost of all items including General Charges, and 
Contingency without land  

= 1149.49 

12.0 
Total cost of all items including General Charges, and 
Contingency and including Land  

= 1240.36 

13.0 Taxes = 179.10 

14.0 GROSS TOTAL = 1419.45 
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Table 0-22 Detail of Taxes and Duties  

POST GST Regime 
  

CGST Customs Duty=9.495%   
SGST Customs Duty= 9.495 %  
Total Customs Duty= 24.4900 %  
General IGST=  12 %  
General CGST = 6 %  
General SGST= 6 %  

 

Basic 
Customs 

Duty 
@5.5% 

(Cr.)

IGST 
(CGST 
portion) 
@9.4635
% (Cr.)

IGST 
(SGST 
portion) 
@9.4635
% (Cr.)

Total 
Customs 

Duty 
(Cr.)

Local 
Compon
ent (%)

GST 
RATE

CGST 
(Cr.)

SGST 
(Cr.)

Total GST 
(CGST & 
SGST) 
(Cr.)

1 CIVIL & Structure cost
Total 402.81 20% 4.43 7.65 7.65 19.73 80% 12% 19.33 19.33 38.67 58.40

2 MEP Cost
Total 117.27 20% 1.29 2.23 2.23 5.74 80% 12% 5.63 5.63 11.26 17.00

3 Charging Station 
Total 4.98 50% 0.14 0.24 0.24 0.61 50% 12% 0.15 0.15 0.30 0.91

4 Control System 270.97 80% 11.92 20.58 20.58 53.09 20% 12% 3.25 3.25 6.50 59.59

5 Depot 55.00 20% 0.61 1.04 1.04 2.69 80% 12% 0.79 0.79 1.58 4.28

6 POD Cost 213.31 50% 5.87 10.13 10.13 26.12 50% 12% 6.40 6.40 12.80 38.92

Total 1064.34 24.25 41.87 41.87 107.99 35.56 35.56 71.11 179.10

Total taxes & Duties SAY 179.10
16.83%
101.68
77.42

179.10Total State Taxes & Duties

Description

Total State GST 
Total Central GST & Basic Customs duty

Rate of Taxes & Duties on Total cost without taxes & duties

S. No.

Total 
cost 

without 
Taxes & 
duties 
(Cr.)

Foreign 
Compon
ent (%)

GST 
Total 

Taxes & 
Duties 
(Cr.)

CUSTOMS DUTY
Taxes and duties
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 FINANCING PLAN 

 Costs 

The Haridwar PRT system from Bharat Mata Temple to Sitapur, Prem Nagar to Daksh Temple 
& Ganeshpuram to DAV School covering approximately 20.74 km length are proposed to be 
constructed from April 2021 to March 2024. All the corridors are proposed to be built as 
Personal Rapid Transit (PRT) System. The financial viability, with estimated cost at September-
2020 price level, along with route length of the PRT system (along with construction start date 
and completion date) is placed in the Table below. 

Table 0-23 : Cost Details (at September 2020 Price Level) 

Estimated cost without 
Land and taxes (Rs/Crore) 

Estimated cost with 
land cost (Rs/Crore) 

Estimated cost with all taxes 
& land cost (Rs/Crore) 

1149 1240 1419 

 Investment Cost 

It is assumed that the construction work of the line will commence from April 2021 and is 
expected to be completed by 31.03.2024 with Revenue Opening Date (ROD) as 01.04.2024. 
The total completion costs duly escalated and shown in the table 0.23 have been taken as the 
initial investment. 

Table 0-24 : Year-wise Investment (Rs./ Crore) 

Financial Year Cost at June 2021 Price Level 
Including Taxes & Land Cost 

Completion Cost Including 
Taxes & Land Cost 

2021-22 163.15 169.79 
2022-23 561.73 616.20 
2023-24 561.73 645.49 
2024-25 132.86 161.49 

Total 1419.47 1592.97 

 Fare Structure 

The fare structure for the FY 2025-26 is shown in the Table below: 

Table 0-25: Fare Structure 

Distance (Kms) 2024 (Rs.) 

0-2 20 

2-4 40 

4-6 60 

6-8 75 

8-10 80 

10-14 85 

>14 90 
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The fare structure as proposed by UKMRC vide their letter no. 633/U.M.-46/2020-21 dated 
21.01.2021 has been escalated @5% p.a. in succeeding years. 
 

 Financial Internal Rate of Return (FIRR)  
The Financial Internal Rate of Return (FIRR) with & without additional PD income for 30 years 
life cycle business model including construction period works is tabulated in Table below: 

Table 0-26A: FIRR (with additional PD income) 
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1 2022 - 2023 170 - - - 170 - -  -170 
2 2023  2024 616 - - - 616 - -  -616 
3 2024 - 2025 645 - - - 645 - -  -645 
4 2025 - 2026 161 - - 56 217 142 -82 60 -158 
5 2026 - 2027 - - - 121 121 311 -68 243 121 
6 2027 - 2028 - - - 131 131 339 -51 288 157 
7 2028 - 2029 - - - 142 142 369 -33 337 195 
8 2029 - 2030 - - - 153 153 402 -13 389 236 
9 2030 - 2031 - - - 165 165 440 -16 424 259 
10 2031 - 2032 - - - 183 299 486 -9 477 294 
11 2032 - 2033 - 122 - 198 320 538 -2 536 217 
12 2033 - 2034 - - - 214 214 581 4 585 372 
13 2034 - 2035 - - - 231 231 627 11 638 407 
14 2035 - 2036 - - 12 250 262 678 52 730 469 
15 2036 - 2037 - - - 270 270 733 55 788 518 
16 2037 - 2038 - - - 292 292 790 57 848 556 
17 2038 - 2039 - - - 316 316 855 59 914 598 
18 2039 - 2040 - - - 342 342 924 63 987 645 
19 2040 - 2041 - - 147 370 517 998 67 1,065 548 
20 2041 - 2042 - - 154 407 788 1,077 70 1,147 587 
21 2042 - 2043 - 238 - 440 678 1,153 75 1,228 550 
22 2043 - 2044 - - - 476 476 1,243 79 1,322 846 
23 2044 - 2045 - - - 516 516 1,338 83 1,421 905 
24 2045 - 2046 - - 19 559 578 1,442 87 1,529 952 
25 2046 - 2047 - - - 605 605 1,554 91 1,645 1040 
26 2047 - 2048 - - - 655 655 1,675 95 1,770 1115 
27 2048 - 2049 - -  710 710 1,805 100 1,905 1194 
28 2049 - 2050 - - - 770 770 1,944 105 2,049 1279 
29 2050 - 2051 - - - 834 834 2,093 111 2,204 1370 
30 2051 - 2052 - - - 916 916 2,255 116 2,370 1454 
 Total 1592 360 332 10322 12949 26792 1109 27900 15294 
          16.16% 
 

Table 0-27B: FIRR (without PD income) 
 

 
Sl. Financial  Year 

Compl
etion 
Cost 

Additi
onal 
Cost 

Replac
ement 
Cost 

Running 
Exp 

Total 
Cost 

Fare 
Box 

Revenu
e 

Non 
Fare 
Box 

Total 
Revenu
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Net Cash 
Flow 

1 2022 - 2023 170 - - - 170 - -  -170 
2 2023  2024 616 - - - 616 - -  -616 
3 2024 - 2025 645 - - - 645 - -  -645 
4 2025 - 2026 161 - - 56 217 142 1 143 -75 
5 2026 - 2027 - - - 121 121 311 1 312 190 
6 2027 - 2028 - - - 131 131 339 1 340 209 
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Sources of Funds Amount 
(Rs/Crore) 

Percentage of 
Contribution 

State Taxes to be borne by GoUK 87  

Sub-Total (B) 293  

Total Cost (A+B) 1593  

IDC (to be borne by the GoUK) 19  

Total Cost including IDC 1612  

 DFBOT Model 

In this model, the private firm will be responsible for financing, designing, building, operating 
and maintaining of the entire project. The financing model shall depend upon selection of a 
dedicated agency to implement the project. The proposed corridor is a unique one and first of 
its kind in the country.  The alignment will be fully elevated. Apart from equity contribution from 
the promoters, it is assumed that the funding for the project shall be achieved through market 
borrowings. The rate of interest on market borrowings is assumed at 10% p.a. and the 
repayment of the loan will start immediately after the commercial operations and repaid in 10 
(ten) years. Accordingly, the funding pattern proposed is placed in table as under: 
 

Table 0-29 : Funding pattern under DFBOT (without additional PD) 
Sources of Funds Amount (Rs/Crore) % of contribution 

Equity by Concessionaire 451 30% 

Market Borrowings by Concessionaire 1051 70% 

Sub-Total (A) 1502 100% 

Land Cost to be borne by GoUk 91  

Sub-Total (B) 1593  
IDC on Loan (to be borne by the 
Concessionaire) 182  

Total Cost including IDC 1775  

 
The total fund to be contributed by GoUK is shown in Table below under SPV and DBFOT 
model with and without additional PD income. 
 

Table 0-30: Fund contribution by GoUK 
(in Rs. Crore) 

Particulars SPV Model DFBOT Model 

GoUk 832 91* 

Others 780 1684 
Total 1612 1775 

 
*Additional Land for PD to be arranged & provided by GoUK in case of PD option. 

 
Since the total contribution of GoUK is lesser under DFBOT Model, therefore, the Project is 
recommended for implementation under DFBOT model. 
 

 Recommendations 
 
The FIRR is 16.16% and 16.85% with and without PD. Therefore, the project is 
recommended for implementation under DBFOT model without additional PD. 
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negative during initial years becomes positive as years pass. Internal rate of return and benefit 
cost ratio are derived from the stream. 
 

 Economic Performance Indicators 
 
After generating the cost and benefit stream table, values of economic indicators are derived 
and are given in Table 17.11. Project period is 2022 to 2052. On the basis of economic cost, 
EIRR is 11.71%, B/C Ratio is 1.71 and NPV is Rs. 265 Cr. As per the ADB Guidelines, a single 
option project is considered viable when either the ENPV is positive or the EIRR is greater than 
the minimum required discount rate. For the present study, ENPV is positive (Rs. 265 Cr.) and 
EIRR is 11.71% vis-à-vis to the minimum required discount rate of 10%, which shows that the 
project is economically viable. 
 

Table 0-31: Economic Indicator Values (2051-52)  
Economic Indicators Economic Price 

Cumulative Cost (Cr. Rs.) 10,876 
Cumulative Benefit (Cr. Rs.) 18,651 
Benefit Cost (B/C) Ratio 1.71 
NPV (Cr. Rs.) 265 

EIRR 11.71% 
 

 IMPLEMENTATION PLAN 
 
The total length of PRT Network in Haridwar City is approximately 20.74 km. Haridwar   needs 
more transport services for adequate coverage of the city to provide connectivity to major 
areas. 
 
Estimated cost of the project at June 2021 price level is Rs. 1419 Crore inclusive of all taxes & 
duties and land cost. Completion Cost with all the taxes & duties and land cost is Rs. 1593 
Crore (excluding IDC) under SPV model. FIRR with and without PD income for 30 years life 
cycle business model including construction period works out to be 16.16% and 16.85% 
respectively. 
 

 Possible Models for Financing PRT System 
 
The financing option shall depend upon selection of the dedicated agency created to implement 
the project. The prominent models are:  

(i) Special Purpose Vehicle under the State Government Control. 
(ii) Design, Built, Finance, Operate & Transfer (DBFOT) 

 

1. Special Purpose Vehicle (SPV) Model  
 
The Government of Uttarakhand (GoUK) has already formed a SPV in the name of Uttarakhand 
Metro Rail, Urban Infrastructure & Buildings Construction Corporation Limited for planning and 
implementation of metro rail or other similar mass rapid transport system in the State of 
Uttarakhand. This project may also be implemented by M/s UKMRC. The funding pattern under 
this model (SPV) is placed in the Table below:  
 

Table 0-31:   Funding pattern under SPV model  
Sources of Funds Amount (Rs/Crore) % of contribution 

Equity by GoUk 520 40.00% 
ODA loan from Multilateral / Bilateral Agency  780 60.00% 
Sub-Total (A) 1300 100.00% 
Land Cost to be borne by GoUk 91  
Central Taxes to be borne by GoUk 115  
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Sources of Funds Amount (Rs/Crore) % of contribution 
State Taxes to be borne by GoUk 87  
Sub-Total (B) 293  
Total Cost (A+B) 1593  
IDC on Loan (to be borne by the GoUk) 19  
Total Cost including IDC 1612  

 
2. DFBOT Model 

 
In this model, the private firm will be responsible for financing, designing, building, operating and 
maintaining of the entire project. The financing model shall depend upon selection of a 
dedicated agency to implement the project. The proposed corridor is a unique one and first of its 
kind in the country.  The alignment will be fully elevated. Apart from equity contribution from the 
promoters, it is assumed that the funding for the project shall be achieved through market 
borrowings. The rate of interest on market borrowings is assumed at 10% p.a. and the 
repayment of the loan will start immediately after the commercial operations and repaid in 10 
(ten) years. Accordingly, the funding pattern proposed is placed in table 18.4 as under:  
 

Table 0-32:   Funding pattern under DFBOT 
Sources of Funds Amount (Rs/Crore) % of contribution 

Equity by Concessionaire 451 30% 
Market Borrowings by Concessionaire 1051 70% 
Sub-Total (A) 1502 100% 
Land Cost to be borne by GoUk 91  
Sub-Total (B) 1593  
IDC on Loan (to be borne by the Concessionaire) 182  
Total Cost including IDC 1775  

 

 
The total fund to be contributed by GoUk is shown in Table 16.13 below under SPV and 
DBFOT model. 

Table 0-33:   Fund Contribution 
Rs.in crore 

Particulars SPV Model DFBOT Model 
GoUk 832     91* 
Others 780 1684 
Total 1612 1775 

 

*Additional Land for PD to be arranged & provided by GoUK in case of PD option. 
 
Since the total contribution of GoUK is lesser under DFBOT Model, therefore, the Project is 
recommended for implementation under DFBOT model. 
 

 Recommended Financial Model 
 
For DBFOT Model, With the above funding pattern and other assumptions, the FIRR & Equity 
IRR are as follows: 
 

Particulars FIRR Equity IRR 
With PD 16.16%     19.80% 

Without PD 16.85%      21.57% 
 
The project is recommended for implementation under DBFOT model without additional 
PD. 
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 Institutional Arrangements  
 
The Government of Uttarakhand (GoUK) has already formed a SPV in the name of Uttarakhand 
Metro Rail, Urban Infrastructure & Buildings Construction Corporation Limited for planning and 
implementation of metro rail or other similar mass rapid transport system in the State of 
Uttarakhand. The State Govt. of Uttarakhand may approve the implementation of the project 
through Uttarakhand Metro Rail, Urban Infrastructure & Buildings Construction Corporation 
Limited on Government Funding or through Concessionaire on PPP Mode. 
 

 Implementation Strategy 
 
When the project is taken up on PPP (DBFOT) mode, Uttarakhand Metro Rail, Urban 
Infrastructure & Buildings Construction Corporation Limited (UKMRC) may call international 
bids for the project and a transaction advisory firm may be appointed for evaluation of bids and 
selection of the concessionaire. M/s UKMRC will be responsible for overall monitoring of the 
project. M/S UKMRC will assist the concessionaire to obtain permissions from various 
department of the State Government. M/s UKMRC will also assist concessionaire in the 
acquisition of land required for the project. 
 

 High Power Committee 
 
During the implementation of the project several problems with regard to acquisition of land, 
diversion of utilities, shifting of structures falling on the project alignment, rehabilitation of 
project affected persons, etc. are likely to arise. For expeditious resolution of these problems, 
an institutional mechanism needs to be set up at the State Government level. Towards this end, 
it is recommended that a High-Power Committee under the chairmanship of Chief Secretary, 
Uttarakhand should be set up. Other members of this Committee should be Secretaries of the 
concerned Departments of the State Government and Heads of civic bodies who will be 
connected in one way or the other with the implementation of the project. This Committee 
should meet once a month and sort out all problems brought before it by Concessionaire. 
 

 Legal Cover    
 
There is no legislation available for Construction, Operation and Maintenance of PRT System in 
Uttarakhand. It is learnt that Government of Punjab has enacted legislation in this regard. 
Government of Uttarakhand may also enact legislation on similar line for Construction, 
Operation and Maintenance of PRT System in Haridwar (Uttarakhand) in cognisance of 
international practices. 
 

 CONCLUSION AND RECOMMENDATION 
 
Uttarakhand State is second fastest growing State in India.  It is called Devbhoomi (land of 
Gods) due to the present of too many Hindu Temples and pilgrimage centres throughout the 
State.  Large number of tourists from within country and outside visited Uttarakhand State, 
mainly the three cities namely Dehradun, Haridwar, Rishikesh and Mussoorie and other 
important pilgrimage stations namely Kedarnath, Badrinath etc.  Haridwar being gateway city 
Uttarakhand and Yoga Capital of the world thousands of domestic and international tourists visit 
the city annually. There is no organized, safe, reliable, secure, comfortable and efficient mode 
of Public Transit available in the city. People are largely depending upon cycle rickshaws, e-
rickshaws, auto rickshaws and Vikrams for commuting. Which neither cost effective nor 
comfortable. Considering the economic growth of the city implementation of PRT System on 
selected four corridors is strongly recommended.  
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Figure 1-1: Map Showing Study Area (Haridwar) 

 PRESENT SCENARIO OF TRANSPORT IN HARIDWAR CITY  1.3

Presently, the proposed region does not have adequate public transport system in Haridwar 
City.  Only mode of transport in the city is either through State transport buses or through un-
organized private operated buses/ mini buses, auto and tempos.  Also, people use their private 
vehicles to commute their journeys in Haridwar city through private taxi / mini bus.  Due to the 
growth of this region being very rapid and increasing number of tourists there is an urgent need 
of a proper mass rapid transit system for this area.  The dedicated personal rapid transit system 
will not only make the journey comfortable and time saving, but it will also be eco-friendly and 
energy efficient.  The existing road network is already over loaded and the time taken to travel 
through this road network is not only on higher side but also prone to accidents and creates 
more pollution. Provision of efficient and comfortable public transport is likely to give further 
boost to tourism of State. Being an eco-sensitive zone, it is much more essential that a proper 
dedicated eco-friendly transit system is developed in this region immediately. 

 REVIEW OF EARLIER STUDIES  1.4

 City Development Plan: Haridwar May 2007 1.4.1

City Development Plan of Haridwar was prepared by GHK, International UK. The objective of 
the City Development Plan (CDP) was to provide a perspective and a pathway of future 
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Master Plan 2025 projected the population of this city as 4.73 lakh in 2025.  As per the Census 
of 2011, the population of Haridwar city was reported as 3.10 Lakhs (UA).  Master Plan 2025 
finalized in 2009 also projected the population of Haridwar city as 3 lakhs in 2011 and 4.03 lakh 
in 2021.  The population of Master Plan area was projected as 4.65 lakh, 6.26 lakh and 7.35 
lakh in the years 2011, 2021 and 2025 respectively. 

Master Plan also gave the information on the Tourism of Haridwar. There is always a flow of 
pilgrims and tourists to Haridwar during the entire year.  The important occasions are Makar 
Sakranti, Basant Panchmi, Magh Purnima, Mahashivratri, Chaitra Amavasya, Navsamvatsar, 
Ramnawmi, Baisakhi, Akshay Tritiya, Ganga Dussehra, Somvati Amavasya and Kartik 
Purnima.  In addition to these occasions, every year there are large fares at the interval of every 
six years namely, Ardh Kumbh and Maha Kumbh.  These special occasions bring the big crowd 
to Haridwar not only from country, but also from other parts of the world.   Master Plan 2025 of 
Haridwar reported the number of publics taking Holy Dip in Ganga on the main Baisakhi Snan 
Parv as 26 lakhs in 1992 (Ardh Kumbh), 100 lakhs in 1998 (Maha kumbh) and 35.15 lakh in 
2004 (Ardh Kumbh).  Important places reported for pilgrims in Haridwar area are Brahm Kund, 
Saptarishi Kshetra, Daksh Mandir, Bikleswar Mahadev, Chandi Devi Mandir and Mansa Devi 
Mandir. Tourists having visited and projected to visit Haridwar as per Master plan are given in 
the table below: 

Table 1-2   Actual Tourists and Their Projections for Haridwar 

Year Indian Foreign Total Annual Percentage 
Increase 

1997 40,70,182 3,569 40,73,751 - 
1998 58,11,200 6,187 58,17,387 (+)42.88 * 
1999 44,21,974 4,922 44,26,896 (+)4.33 
2000 53,16,980 7,659 53,24,639 (+)20.28 
2001 55,02,273 6,276 55,08,549 (+)3.45 
2002 55,18,270 6,029 55,24,299 (+)0.28 
2003 55,24,432 7,532 55,31,964 (+)0.14 
2004 62,83,726 11,012 62,94,738 (+)13.79 * 
2011 70,52,000 13,000 70,65,000 (+)1.52 
2021 79,82,000 18,000 80,00,000 (+)1.20 
2025 84,80,000 20,000 85,00,000 (+)1.25 

* Higher number of tourist influx due to Kaha Kumbh and Ardh Kumbh 

Source: Haridwar Mahayojna 2025. Table no.- 6.3 (Annexure A 1.5) 

From the above table it is seen that 85 lakh tourists are expected to visit Haridwar in 2025. 

Master Plan 2025 of Haridwar brings out that there is lot of scope to develop guest houses and 
hotels for accommodating tourists on different occasions namely, Aardh Kumbh, Kumbh and 
other important Hindu festivals.   















    CHAPTER-1: Introduction 

 

 

    DPR for Personal Rapid Transit System in Haridwar City (Uttarakhand)                                   June, 2021                                       66 

 STRUCTURE OF DETAILED PROJECT REPORT (DPR)    1.7

This report includes the chapters as under:  

Executive Summary 

Chapter-1: Introduction 

Chapter-2: Traffic Study and Demand Forecast 

Chapter-3: Mode Selection (Alternative Analysis) 

Chapter-4: Geometric Design Parameters and Civil Engineering  

Chapter-5: Station Planning 

Chapter-6: Operation Plan, Depot and Maintenance Facilities 

Chapter-7: Power Supply Arrangements 

Chapter-8: Signalling and Telecommunication  

Chapter-9: Disabled Friendly Features 

Chapter-10: Environment & Social Impact Assessment 

Chapter-11: Security Measures PRT System 

Chapter-12: Disaster Management Measures 

Chapter-13: Multi Modal Traffic Integration at PRT Station 

Chapter-14: TOD and Value Capture Financing 

Chapter-15: Cost Estimates  

Chapter-16: Financing Options, Fare Structure and Financial Viability 

Chapter-17: Economic Appraisal 

Chapter-18: Implementation Plan 

Chapter-19: Conclusions and Recommendations 
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forming the major travel corridors. This city is also connected by rail with other parts of the 
country.  

 Road Network 2.5.1

Haridwar city comprises of 246 km of roads of which 214.10 km are maintained by HNPP and 
31.90 km (including 13 km of National Highway) are maintained by PWD. The traffic carrying 
capacities of city roads are low due to limited widths, intense land use and encroachments. 

 
Figure 2-2: Road Network Map of Haridwar 

The city has a network of extremely narrow roads within the core city area. There is a lack of 
general road hierarchy and inadequate traffic management. There is a total of 214 km of roads 
maintained by HNPP and about 45 km roads maintained by PWD. 

Linear growth has resulted in ribbon development along the main corridor of town, the Delhi-Niti 
Pass highway, known as DN Road/ Upper Road within the municipal boundary. DN road has 
high density commercial development creating traffic congestion during religious fairs and 
festivals. Increasing number of tourists every year has further accentuated the need for 
additional flyovers, dedicated pedestrian ways, widening of existing roads, development of 
parking places etc. 

 Public Transport 2.5.2

There is an absence of organized public transport system for Haridwar. However, IPT as auto, 
vikram and e-rickshaw constitute of most of the public transport trips. The main local transports 
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of Haridwar include private taxis, local buses, auto rickshaws, e-rickshaws and cycles. Locals 
and tourists make use of these local transports for traveling within the city. Tempos or vikrams 
are operated on a fixed route and fixed fare basis (by RTO) for short distance intra-city trips 
within the city, while auto rickshaws are operated on free route pattern without any fixed rate. 

 Vehicular Growth 2.5.3

According to the data by RTO, total registered vehicles in Haridwar city in 2017 was around 1.6 
lakhs. The vehicle registration is witnessed an increase of 18% from 2016 to 2017. Total newly 
registered vehicles in 2016 was 21,856 which is increased to 25,841 in 2017; out of which 
majority is two wheelers followed by cars and other vehicles. 

 PRT SYSTEM AND SELECTED CORRIDORS  2.6

Personal rapid transit (PRT), also referred to as pod cars, is a public transport mode featuring 
small automated vehicles operating on a network of specially built guideways.  PRT provides a 
taxi-like service for individual or small group of travellers. It provides as demand responsive 
feeder and shuttle service connecting major facilities such as shopping, tourist attractions, and 
centres. The system uses automated electric driven pod cars with capacity of 4 to 6 peoples on 
a network of narrow segregated guide ways in order to ensure unhindered direct trips between 
origin and destination. With high vehicle speeds and very small headways, PRT provides fast, 
individual, on-demand and point-to-point PT with very short waiting times. 

This system is proposed in the Haridwar city. The system will provide on-demand operations, 
direct origin to destination stop service, and congestion free transport due to operating on 
segregated guideways. The selected corridors for traffic study are given in the following table. 

Table 2-2   Selected PRT Corridors in Haridwar for Traffic Study 

Corridor Corridor Name 

Corridor I Har-Ki-Pauri to Sitapur along Haridwar Main Road 

Corridor II 
Haridwar Main Road (Prem Nagar) to Kankhal area (near DAV school) along Laksar 
Road 

Corridor III Har-Ki-Pauri to Shantikunj area connecting Haridwar-Rishikesh Main Road 

Corridor IV Haridwar Main Road (Prem Nagar) to Shivalik Nagar along Madhya Marg 

Corridor V Valimiki Chowk to Parking area near Laltaro Bridge 

Corridor VI Extensions connecting Bhart Mata Temple from Shantikunj area and Daksh Temple 
from Kankhal/ Ganeshpuram 
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Figure 2-3: Selected PRT Corridors in Haridwar City for Traffic Study 

 PRIMARY SURVEY 2.7

DMRC engaged M/s ICRA for carrying out the Traffic study & Demand forecast. Various 
primary traffic surveys for the study area are executed in order to assess the baseline traffic 
condition and to achieve desired results for future proposals. The primary surveys are 
conducted at the selected locations with respect to the proposed PRT corridor in the study area. 
The required surveys undertaken are described in the chapter. 

Table 2-3   List of Primary Surveys 

Survey Duration/ Samples 

Traffic Volume Count including Occupancy Survey 24 hours for 3 days 

Traffic Volume Count -Videography 24 hours for 3 days 

Road side OD Survey including Willingness to Pay Survey 16 hours for 1 day 

Speed and Delay by Moving Car Observer Method Morning and Evening Peak 
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 Traffic Volume Count including Occupancy Survey 2.7.1

Traffic Volume Count (TVC) surveys (including occupancy surveys) provide information 
regarding traffic characteristics and the average Occupancy on the study corridor. Manual 
Classified Traffic Volume Count Surveys was undertaken at 6 identified locations across the 
study corridor, while videographic TVC Survey was also carried out across 2 locations. TVC 
survey details are listed in the following table. 

Table 2-4   Traffic Volume Count (TVC) Survey Locations 

Survey Location ID Location Duration Date 

Manual TVC 

MB1 Sanjay Colony 24 hours for 3 days 15/12/2019 

MB3 Rishikul 24 hours for 3 days 12/12/2019 

MB5 Har-ki-Pauri 24 hours for 3 days 12/12/2019 

MB6 Vaidik Mohan Ashram 24 hours for 3 days 12/12/2019 

MB7 Gandhi Park 24 hours for 3 days 15/12/2019 

MB8 Laksar Road 24 hours for 3 days 15/12/2019 

Videographic 
TVC 

MB2 Aurobindo Ashram 24 hours for 3 days 15/12/2019 

MB4 Railway Station 24 hours for 3 days 15/12/2019 

 

 
Figure 2-4: Traffic Survey Location Map 

Directional classified traffic volume counts are analysed to obtain: 
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1.Average Daily Traffic (ADT) - ADT provides an insight to the amount of traffic moving on 

various stretches of the corridors and is further appropriately used for assessment. 

2.Peak Hour Flows - From observing the peak hour values, the observed peak hour time, its 
associated traffic and also the peak hour factor the location are obtained.   

3.Directional Distribution by hour of the day - Directional distribution presents the directional 

split in traffic at each survey location. 

4.Traffic Composition - Classified Traffic Volume Counts also provides valuable insight into 

the vehicular composition of the traffic in the study area. 

In addition, Occupancy survey was carried out along with the TVC Survey wherein the mode 
wise occupancy values were also recorded. These in conjunction with one another are further 
used for the traffic assessment. 

Traffic Volume counts conducted at various locations along the project corridor provided an 
insight to the amount of traffic moving on various stretches of the corridor. Table below shows 
the average traffic volume observed at all individual locations. 

Table 2-5   Traffic Volume Count (TVC) at Midblock Location (24 Hours)  

Location 
ID Mid-Block Direction Vehicles PCUs Total 

Vehicles 
Total 
PCUs 

MB1 
Sanjay 
Colony 

Towards Rishikesh 13,050 8,962 
26,483 18,277 

Towards Sitapur 13,434 9,315 

MB2 
Aurobindo 
Ashram 

Towards Rishikesh 14,613 9,733 
29,168 19,588 

Towards Sitapur 14,555 9,855 

MB3 Rishikul 
Towards Rishikesh 14,891 11,453 

30,206 23,186 
Towards Sitapur 15,314 11,734 

MB4 
Railway 
Station 

Towards Rishikesh 15,698 13,430 
28,570 23,768 

Towards Sitapur 12,872 10,339 

MB5 Har-ki-Pauri 
Towards Rishikesh 5,394 3,764 

10,750 7,487 
Towards Sitapur 5,357 3,723 

MB6 
Vaidik 
Mohan 
Ashram 

Towards Rishikesh 7,151 5,064 
13,779 9,781 

Towards Sitapur 6,628 4,717 

MB7 Gandhi Park 
Towards Rishikul 14,611 10,135 

28,871 20,054 
Towards BHEL 14,260 9,919 

MB 8 Laksar Road 
Towards Haridwar Main 
Road 

16,167 11,442 
31,286 22,019 

Towards Laksar 15,119 10,577 
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The Passenger Car Unit (PCU) values adopted for the study are provided in the following table. 

Table 2-7   PCU Values Adopted for the Study 

Vehicle 
Type 

Two 
Wheeler 

Auto 
Rickshaw Tempo Car / 

Taxi 
E-

Rickshaw 
Mini 
Bus 

Public 
Bus 

Chartered 
Bus 

PCU 0.5 1.00 1.00 1.00 1.00  1.5 3.00 3.00 

 

 Vehicle Occupancy 2.7.2

The occupancy survey for vehicles was undertaken as part of the traffic studies. The purpose of 
this study is to determine the existing sectional ridership on the particular route during the study 
period. This would act as a major input towards model development and validation. The 
occupancy survey was also carried out along with TVC Survey. The location wise occupancy 
details are provided in the following table, wherein mode wise observed average occupancy 
values are listed. 

Table 2-8   Mode-wise Occupancy Survey Summary 

Location 
ID Mid-Block 
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MB1 Sanjay Colony 1.59 3.77 4.36 4.06 46.18  - 12.99 1.50 

MB3 Rishikul 1.51 4.39 4.68 4.06 44.35 41.00 13.19 1.58 

MB5 Har-ki-Pauri 1.55 5.46 5.00 4.35 -   - 13.24 1.39 

MB6 Vaidik Mohan Ashram 1.58 3.61 4.67 4.12 44.83 44.50 13.54 1.33 

MB7 Gandhi Park 1.53 3.49 4.86 4.87 43.44 39.64 13.36 2.00 

MB8 Laksar Road 1.58 3.55 4.60 3.99 38.76 47.78 13.24 1.00 
 

The observed average occupancy values for all passenger modes were collated to obtain an 
accurate estimation of passenger movement. Occupancy values were used in conjunction with 
the traffic volumes to estimate the prevalent passenger movement at individual survey 
locations. The following table presents the location wise summary of the above-mentioned 
survey locations. 

Table 2-9   Location-wise Traffic Summary (24 Hours) 

Location 
ID Location 

ADT Total 
Passengers 

Excluding 
Bus 

Passengers 

E-Rickshaw, Auto 
Rickshaw and NMT 

Passengers Vehicle PCU 

MB1 Sanjay Colony 26,483 18,277 67,987 66,542 28,182 
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Location 
ID Location 

ADT Total 
Passengers 

Excluding 
Bus 

Passengers 

E-Rickshaw, Auto 
Rickshaw and NMT 

Passengers Vehicle PCU 

MB2 Aurobindo Ashram 29,168 19,588 68,381 68,298 22,478 
MB3 Rishikul 30,206 23,186 102,642 86,378 42,289 
MB4 Railway Station 28,570 23,768 87,408 80,616 49,846 
MB5 Har-ki-Pauri 10,750 7,487 19,132 18,815 5,673 
MB6 Vaidik Mohan Ashram 13,779 9,781 37,472 36,462 16,122 
MB7 Gandhi Park 28,871 20,054 68,979 66,520 3,311 
MB8 Laksar Road 31,286 22,019 82,423 79,148 20,124 

 

 Vehicular Composition 2.7.3

Classified Traffic Volume Counts also provides valuable insight into the vehicular composition 
of the traffic in the study area. The overall composition is expressed in the following chart. 

 
Figure 2-5: Vehicular Composition of Study Area 

Average vehicular composition recorded during the traffic volume study shows that majority of 
the traffic comprises of two-wheelers (61%) and IPT (20%). IPT vehicles include Temp/Shared 
Auto/E-rickshaw. Car recorded the share of 15% and buses recorded a negligible share of less 
than 1%. The following table presents the vehicle composition of the surveyed locations. 

Table 2-10   Vehicle Composition at Surveyed Locations 
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16,576 3,187 4,093 2,532 23 0 31 42 26,483 

% 63 12 15 10 0.08 0.0 0.12 0.16 100 
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19,694 3,852 3,106 2,028 1 14 3 472 29,168 

% 68 13 11 7 0.00 0.05 0.01 2 100 

MB
3 

Rishikul 
Vehicle
s 

15,681 4,641 7,496 1,705 275 45 169 194 30,206 

% 52 15 25 6 1 0.1 1 1 100 

MB
4 

Railway 
Station 

Vehicle
s 

13,464 1,748 6,577 3,536 138 67 50 2,991 28,570 

% 47 6 23 12 0.5 0.2 0.2 10 100 

MB
5 

Har-ki-
Pauri 

Vehicle
s 

8,217 79 65 699 0 0 24 1,667 10,750 

% 76 1 1 7 0.0 0.0 0.2 16 100 

MB
6 

Vaidik 
Mohan 
Ashram 

Vehicle
s 

8,178 1,904 2,400 1,181 10 12 42 53 13,779 

% 59 14 17 9 0.1 0.1 0.3 0 100 

MB
7 

Gandhi 
Park 

Vehicle
s 

17,890 10,183 450 226 37 9 65 10 28,871 

% 62 35 2 1 0.13 0.03 0.23 0.04 100 

MB
8 

Laksar 
Road 

Vehicle
s 

19,196 7,126 2,192 2,503 58 73 78 61 31,286 

% 61 23 7 8 0.2 0.2 0 0.2 100 

Average (%) 61.0 14.9 12.6 7.3 0.2 0.1 0.2 3.6 100 
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Figure 2-6: Observed Traffic Volumes (Number of Passenger Vehicles) on the 
Proposed Corridors 

 Peak Hour Flows 2.7.4

Peak Hour and peak hour characteristics (Peak Hour PCU, Peak Period Factor) obtained 
during the 16 hours TVC survey are listed in the following table. 

Table 2-11   Peak Hour, Peak Hour PCU and Peak Hour Factor Summary 

Location 
ID Location Peak Hour Peak Hour 

PCU 

Peak Hour 
Factor w.r.t. 16 

Hour PCU 
MB1 Sanjay Colony 17:30-18:30 1,639 8.97% 
MB2 Aurobindo Ashram 17:00-18:00 1,580 8.06% 
MB3 Rishikul 11:00-12:00 1,885 8.13% 
MB4 Railway Station 18:00-19:00 1,716 7.22% 
MB5 Har-ki-Pauri 11:15-12:15 684 9.14% 
MB6 Vaidik Mohan Ashram 10:30-11:30 772 7.90% 
MB7 Gandhi Park 16:30-17:30 1,797 8.96% 
MB8 Laksar Road 17:45-18:45 2,000 9.08% 

 

The average peak hour share across the survey locations is 8.4%.  

 Pedestrian Count 2.7.5

Haridwar is visited by millions of tourists every year. It is the place where fairs are being 
organized with full enthusiasm round the year, such as Somwati Amavasya, Kartik Poornima, 
Shravan Poornima, Ganga Dussehra and other important bathing dates of Hindu calendar. To 
understand the impact of Poornima and Mela days, pedestrian count was conducted between 
Valmiki Chowk and Har-Ki-Pauri on Kartik Purnima day (11th November evening to 12th 
November evening) in 2019. Kartik Purnima was on 12th November in 2019. Har-Ki-Pauri is the 
most sacred ghat in Haridwar, where every pilgrim comes to take their holly bath, to sing their 
praises, to float earthen diyas, to see the Ganga Aarti and to enjoy the mela. It has been 
observed that the total pedestrian movement including both directions at that particular location 
was around 1.5 lakh in 24 hours. Occasional day (Poornima/ mela day) traffic for Haridwar 
Railway Station to Har-Ki-Pauri section is observed as 4.3 times of normal day average. Peak 
movement of 14,158 pedestrians is observed between 11:00 am to 12:00pm. The peak hour 
factor is 9.3%. The pedestrian movement is high during the daytime between 10 am to 4 pm. 

 The hourly variation of pedestrian traffic is illustrated in Figure below. 
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Cost 11% 

Both Time and Cost 28% 

Responses from the passengers willing to pay for their unit km of travel by proposed PRT have 
been plotted as scatter diagram to understand the fare sensitivity of the proposed PRT system. 
A best fitted exponential curve of equation y = 250.99 exp(-0.313x) explains the fare sensitivity 
of the passengers in terms of percentage share of passengers interested to pay different 
amount for per km of travel by proposed PRT system. 

 
Figure 2-10: Fare Sensitivity Diagram for Proposed PRT System 

 Speed Delay Survey 2.7.7

Speed and Delay Survey was carried out to assess the network characteristics of the study 
corridor. Moving car observer method was adopted wherein the observed speed and delay was 
recorded while travelling through the network in a car. Both the morning and evening peak 
speed data has been collected and overall average speed has been estimated. The findings of 
the same are provided in the following table. 

Table 2-14   Observed Average Speed on Haridwar Old Road 

Link (Both Direction) 
Distance Journey 

Time Delay Running 
Time 

Journey 
Speed 

Running 
Speed 

(km) (hr:min:sec) (hr:min:sec) (hr:min:sec) (kmph) (kmph) 
Roorkee-Haridwar Road, 
Sitapur - Arya Nagar 
Chowk 

2.50 00:07:40 00:00:34 00:07:06 19.63 21.21 

Arya Nagar Chowk - 
Chandra Charya Chowk 

1.60 00:05:08 00:00:46 00:04:21 18.77 22.10 

Chandra Charya Chowk - 
Valmiki Chowk 

3.00 00:10:20 00:01:02 00:09:18 17.45 19.42 

Valmiki Chowk - Har-Ki-
Pauri 

1.30 00:04:58 00:01:11 00:03:46 15.74 20.72 

Har-Ki-Pauri - Motichur 3.20 00:08:41 00:01:01 00:07:40 22.12 25.07 
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Roorkee-Haridwar Road, 
Sitapur - Motichur 

11.60 00:36:46 00:04:35 00:32:11 18.93 21.62 

  

Table 2-15   Observed Average Speed on Madhya Marg and Laksar Road 

Link (Both Direction) 
Distance Journey 

Time Delay Running Time Journey 
Speed 

Running 
Speed 

(km) (hr:min:sec) (hr:min:sec) (hr:min:sec) (kmph) (kmph) 
SIIDCUL Bypass Road 
Junction - Chandra 
Charya Chowk 

7.30 00:16:00 00:02:00 00:14:00 27.40 31.33 

Chandra Charya 
Chowk - Kankhal 
Chowk 

0.55 00:01:32 00:00:02 00:01:30 22.04 22.45 

Kankhal Chowk - DAV 
School, Laksar Road 

4.00 00:10:43 00:02:13 00:08:30 22.42 28.33 

SIIDCUL Bypass Road 
Junction - DAV School, 
Laksar Road 

11.85 00:28:15 00:04:15 00:24:00 25.17 29.63 

 

The average network speed during peak hour on Haridwar Old Road (Upper Road) was 
observed to be 18.93 kmph whereas on Madhya Marg and Laksar Road was observed better 
speed as 25.17 kmph. The average link wise speeds obtained from the multiple runs are also 
provided in the above table. This assessment would be further used as an input for assessing 
the network characteristics. 

 RIDERSHIP ESTIMATION 2.8

The base year of the study is considered as 2019. Demand forecasting on the network was 
undertaken till 2031. In order to estimate the demand on the PRT corridor, all relevant data has 
been collated for the base year 2019 and secondary sources available. The horizon years are 
considered as 2021 and 2031.The figure below discusses the analytical framework towards the 
model built up. This assignment technique involved: 
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 Model Input Parameter 2.8.1

For estimation of projected population of Haridwar, recent past trend of both the residing 
population for Haridwar town as well as tourist population of the city have been analysed. Past 
population growth figures of Haridwar town as per available census data shows an average 
CAGR of around 2.3% from 1981 to 2011. Following this average CAGR of past 3 decades in 
Haridwar town, growth rate for projected population in 2021 is considered as 2.5%. Further, 
considering stabilisation of population as reflecting in recent past decades all over the country, 
projected population growth rates for 2031, 2041 and 2051 in Haridwar town are assumed as 
2.0%, 1.6% and 1.3% respectively. 

Table 2-16   Past Population Growth of Haridwar Town 

Census Year Population CAGR 
(%) 1981 1,16,000 - 

1991 1,47,000 2.4% 

2001 1,75,340 1.8% 

2011 2,28,832 2.7% 

                                                              Source: District Census Handbook of Haridwar 

Table 2-17   Past 10 Years Trend of Tourist Population in Haridwar 

Year Yearly Tourist Numbers Daily Tourist Numbers CAGR 

2010 1,88,66,680 51,690   

2011 1,34,81,372 36,935 -28.5% 

2012 1,52,58,750 41,805 13.2% 

2013 1,27,86,261 35,031 -16.2% 

2014 1,54,77,542 42,404 21.0% 

2015 1,93,50,640 53,015 25.0% 

2016 2,05,08,097 56,187 6.0% 

2017 2,10,09,098 57,559 2.4% 

2018 2,15,77,583 59,117 2.7% 

2019 2,18,25,499 59,796 1.1% 

Source: https://uttarakhandtourism.gov.in/sites/default/files/document/type/Tourist-Statistics-from-
2000-to-2002-of-Major-Tourist-Destinations.pdf 

Last 10 years tourist population of Haridwar from Uttarakhand Tourism data has been reviewed 
and analysed to understand the past trend of tourist population in Haridwar. Average of year-
on-year growth for last 10 years tourist population of Haridwar is considered their growth rate 
(CAGR) for recent future till 2021. This estimated growth rate (CAGR) till 2021 is 3.0. Further, 
last 10 years trend in above table shows the tourist numbers are getting stabilised in recent 3 
years and the average year-on-year growth rate for last years is as low as 2.1%. Therefore, 
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(Prem Nagar) to Kankhal area (near DAV school) along Laksar road. 

In case of Option-IV, ridership estimation was carried out for additional two corridors (in 
addition to Option-I); Haridwar Main Road (Prem Nagar) to Kankhal area (near DAV 
school) along Laksar road and Har-Ki-Pauri to Motichur connecting Haridwar-Rishikesh 
Main Road. 

5. Option-V: Motichur to Sitapur via Har-Ki-Pauri on Haridwar-Rishikesh Main Road 
including connection with proposed metro via Laltaro Bridge, Haridwar Main Road (Prem 
Nagar) to Kankhal area (near DAV school) along Laksar road and Haridwar Main Road 
(Prem Nagar) to Shivalik Nagar (BHEL Township) along Madhya Marg. 

In case of Option-V, ridership estimation was carried out for additional three corridors (in 
addition to Option-I); Haridwar Main Road (Prem Nagar) to Kankhal area (near DAV 
school) along Laksar road, Haridwar Main Road (Prem Nagar) to Shivalik Nagar (BHEL 
Township) along Madhya Marg and Har-Ki-Pauri to Motichur connecting Haridwar-
Rishikesh Main Road. 

6. Option-VI: Bharat Mata Temple to Sitapur via Har-Ki-Pauri on Haridwar-Rishikesh Main 
Road including connection with proposed metro via Laltaro Bridge and Haridwar Main 
Road (Prem Nagar) to Daksh Temple via Kankhal area. 

In case of Option-VI, ridership estimation was carried out for additional two corridors (in 
addition to Option-I); Haridwar Main Road (Prem Nagar) to Daksh Temple via Kankhal 
area and Har-Ki-Pauri to Bharat Mata Temple via Motichur and Shantikunj area. 

7. Option-VII: Bharat Mata Temple to Sitapur via Har-Ki-Pauri on Haridwar-Rishikesh Main 
Road including connection with proposed metro via Laltaro Bridge, Haridwar Main Road 
(Prem Nagar) to Kankhal area (near DAV school) along Laksar Road and Kankhal area 
(Ganeshpuram) to Daksh Temple. 

In case of Option-VII, ridership estimation was carried out for additional three corridors 
(in addition to Option-I); Haridwar Main Road (Prem Nagar) to Kankhal area (near DAV 
school) along Laksar road, Har-Ki-Pauri to Bharat Mata Temple via Motichur and 
Shantikunj area and Kankhal area (Ganeshpuram) to Daksh Temple. 
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 ESTIMATED RIDERSHIP ON PROPOSED PRT SYSTEM FOR 2021 2.9
AND 2031 

 Ridership Details for Various Options 2.9.1

Tables below presents the proposed daily and peak hour ridership estimates in option-I for the 
horizon years 2021 and 2031. Both the normal day and Poornima (Mela) Day estimates have 
been presented separately. 

Table 2-20   Proposed Haridwar PRT Ridership Summary for Option-I 

Horizon 
Year Corridor 

Route 
Length 

(km) 

Daily 
Ridership 

(Passengers) 

PHPDT 
(Passengers) 

Daily 
Passenger-

km (km) 

Average 
Trip Length 

(km) 
Summary for Normal Day 

2021 Sitapur - Har-Ki-Pauri 8.24 20,174 629 74,376 3.69 

2021 
Valmiki Chowk - 
Laltaro Bridge 

0.69 2,646 135 1,720 0.65 

2031 Sitapur - Har-Ki-Pauri 8.24 32,675 970 1,29,127 3.95 

2031 
Valmiki Chowk - 
Laltaro Bridge 

0.69 4,145 210 2,694 0.65 

Summary for Poornima (Mela) Day 
2021 Sitapur - Har-Ki-Pauri 8.24 73,535 2,502 2,42,206 3.29 

2021 
Valmiki Chowk - 
Laltaro Bridge 

0.69 11,189 573 7,273 0.65 

2031 Sitapur - Har-Ki-Pauri 8.24 94,485 3,103 3,80,021 4.02 

2031 Valmiki Chowk - 
Laltaro Bridge 

0.69 13,520 688 8,788 0.65 

 

Table 2-21   Proposed Haridwar PRT Ridership Summary for Option-II 

Horizon 
Year Corridor 

Route 
Length 

(km) 

Daily 
Ridership 

(Passengers) 

PHPDT 
(Passengers) 

Daily 
Passenger-

km (km) 

Average 
Trip Length 

(km) 
Summary for Normal Day 

2021 Sitapur - Motichur 11.03 34,544 1,165 1,58,005 4.57 

2021 
Valmiki Chowk - 
Laltaro Bridge 

0.69 3,044 156 1,979 0.65 

2031 Sitapur - Motichur 11.03 52,634 1,727 2,46,782 4.69 

2031 Valmiki Chowk - 
Laltaro Bridge 

0.69 4,620 233 3,003 0.65 

Summary for Poornima (Mela) Day 
2021 Sitapur - Motichur 11.03 87,905 3,038 3,26,159 3.71 

2021 
Valmiki Chowk - 
Laltaro Bridge 

0.69 11,587 594 7,531 0.65 

2031 Sitapur - Motichur 11.03 1,14,444 3,830 4,98,170 4.35 

2031 
Valmiki Chowk - 
Laltaro Bridge 

0.69 13,995 711 9,097 0.65 
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Table 2-22   Proposed Haridwar PRT Ridership Summary for Option-III 

Horizon 
Year Corridor 

Route 
Length 

(km) 

Daily 
Ridership 

(Passengers) 

PHPDT 
(Passengers) 

Daily 
Passenger-

km (km) 

Average 
Trip Length 

(km) 
Summary for Normal Day 

2021 Sitapur - Motichur 11.03 49,748 1,521 2,12,589 4.27 

2021 
BHEL Sector-5 - City 
Hospital 

6.50 17,240 856 78,964 4.58 

2021 
Valmiki Chowk - Laltaro 
Bridge 

0.69 3,935 206 2,558 0.65 

2031 Sitapur - Motichur 11.03 68,110 2,016 2,97,984 4.38 

2031 BHEL Sector-5 - City 
Hospital 

6.50 17,364 847 70,841 4.08 

2031 
Valmiki Chowk - Laltaro 
Bridge 

0.69 5,361 269 3,485 0.65 

Summary for Poornima (Mela) Day 
2021 Sitapur - Motichur 11.03 1,03,109 3,394 3,80,743 3.69 

2021 
BHEL Sector-5 - City 
Hospital 

6.50 17,240 856 1,03,234 5.99 

2021 
Valmiki Chowk - Laltaro 
Bridge 

0.69 12,478 644 8,111 0.65 

2031 Sitapur - Motichur 11.03 1,29,920 4,115 5,49,373 4.23 

2031 
BHEL Sector-5 - City 
Hospital 

6.50 17,364 847 93,677 5.39 

2031 
Valmiki Chowk - Laltaro 
Bridge 0.69 14,736 745 9,578 0.65 

 

Table 2-23   Proposed Haridwar PRT Ridership Summary for Option-IV 

Horizon 
Year Corridor 

Route 
Length 

(km) 

Daily 
Ridership 

(Passengers) 

PHPDT 
(Passengers) 

Daily 
Passenger-

km (km) 

Average 
Trip Length 

(km) 
Summary for Normal Day 

2021 Sitapur - Motichur 11.03 46,540 1,522 2,04,915 4.40 

2021 
City Hospital - DAV 
School 

4.36 13,307 675 35,401 2.66 

2021 
Valmiki Chowk - Laltaro 
Bridge 0.69 3,524 181 2,291 0.65 

2031 Sitapur - Motichur 11.03 72,100 2,260 3,18,770 4.42 

2031 
City Hospital - DAV 
School 

4.36 21,548 1,116 56,479 2.62 

2031 
Valmiki Chowk - Laltaro 
Bridge 

0.69 5,319 268 3,457 0.65 

Summary for Poornima (Mela) Day 
2021 Sitapur - Motichur 11.03 1,16,991 4,097 4,41,140 3.77 

2021 
City Hospital - DAV 
School 

4.36 31,021 1,629 87,852 2.83 

2021 
Valmiki Chowk - Laltaro 
Bridge 

0.69 13,213 681 8,588 0.65 

2031 Sitapur - Motichur 11.03 1,59,181 5,410 6,71,228 4.22 

2031 
City Hospital - DAV 
School 

4.36 47,558 2,532 1,33,774 2.81 

2031 
Valmiki Chowk - Laltaro 
Bridge 

0.69 16,363 821 10,636 0.65 
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Table 2-24   Proposed Haridwar PRT Ridership Summary for Option-V 

Horizon 
Year Corridor 

Route 
Length 

(km) 

Daily 
Ridership 

(Passengers) 

PHPDT 
(Passengers) 

Daily 
Passenger-

km (km) 

Average 
Trip Length 

(km) 
Summary for Normal Day 

2021 Sitapur - Motichur 11.03 61,744 1,879 2,59,498 4.20 

2021 
BHEL Sector-5 - DAV 
School 

12.00 33,287 993 1,38,921 4.17 

2021 
Valmiki Chowk - Laltaro 
Bridge 

0.69 4,415 232 2,870 0.65 

2031 Sitapur - Motichur 11.03 87,576 2,550 3,69,973 4.22 

2031 BHEL Sector-5 - DAV 
School 

12.00 42,368 1,297 1,55,345 3.67 

2031 
Valmiki Chowk - Laltaro 
Bridge 

0.69 6,060 308 3,939 0.65 

Summary for Poornima (Mela) Day 
2021 Sitapur - Motichur 11.03 1,32,195 4,453 4,95,723 3.75 

2021 
BHEL Sector-5 - DAV 
School 

12.00 51,001 1,766 1,93,016 3.78 

2021 
Valmiki Chowk - Laltaro 
Bridge 

0.69 14,104 731 9,168 0.65 

2031 Sitapur - Motichur 11.03 1,74,657 5,845 7,22,430 4.14 

2031 
BHEL Sector-5 - DAV 
School 

12.00 68,378 2,713 2,35,090 3.44 

2031 
Valmiki Chowk - Laltaro 
Bridge 0.69 17,104 861 11,118 0.65 

 

Table 2-25   Proposed Haridwar PRT Ridership Summary for Option-VI 

Horizon 
Year Corridor 

Route 
Length 

(km) 

Daily 
Ridership 

(Passengers) 

PHPDT 
(Passengers) 

Daily 
Passenger-

km (km) 

Average 
Trip Length 

(km) 
Summary for Normal Day 

2021 
Sitapur - Bharat Mata 
Temple 

14.55 48,570 1,604 2,47,961 5.11 

2021 
City Hospital - Daksh 
Temple 3.11 9,668 523 14,013 1.45 

2021 
Valmiki Chowk - Laltaro 
Bridge 

0.69 3,550 182 2,307 0.65 

2031 
Sitapur - Bharat Mata 
Temple 

14.55 74,768 2,409 3,88,000 5.19 

2031 
City Hospital - Daksh 
Temple 

3.11 15,910 856 23,008 1.45 

2031 
Valmiki Chowk - Laltaro 
Bridge 

0.69 5,334 268 3,467 0.65 

Summary for Poornima (Mela) Day 

2021 
Sitapur - Bharat Mata 
Temple 14.55 1,09,672 3,760 4,47,325 4.08 

2021 
City Hospital - Daksh 
Temple 

3.11 17,576 955 24,473 1.39 

2021 
Valmiki Chowk - Laltaro 
Bridge 

0.69 12,825 661 8,336 0.65 

2031 
Sitapur - Bharat Mata 
Temple 14.55 1,47,705 4,917 6,84,644 4.64 
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Horizon 
Year Corridor 

Route 
Length 

(km) 

Daily 
Ridership 

(Passengers) 

PHPDT 
(Passengers) 

Daily 
Passenger-

km (km) 

Average 
Trip Length 

(km) 

2031 
City Hospital - Daksh 
Temple 

3.11 27,278 1,467 37,467 1.37 

2031 
Valmiki Chowk - Laltaro 
Bridge 

0.69 15,713 787 10,213 0.65 

 

Table 2-26   Proposed Haridwar PRT Ridership Summary for Option-VII 

Horizon 
Year Corridor 

Route 
Length 

(km) 

Daily 
Ridership 

(Passengers) 

PHPDT 
(Passengers) 

Daily 
Passenger-

km (km) 

Average 
Trip Length 

(km) 
Summary for Normal Day 

2021 
Sitapur - Bharat Mata 
Temple 

14.55 54,608 1,819 2,74,572 5.03 

2021 
City Hospital - Daksh 
Temple 

3.11 16,295 858 26,877 1.65 

2021 
Valmiki Chowk - Laltaro 
Bridge 

0.69 3,723 191 2,420 0.65 

2021 
Ganeshpuram - DAV 
School 

2.38 7,015 366 13,336 1.90 

2031 
Sitapur - Bharat Mata 
Temple 

14.55 84,449 2,739 4,29,241 5.08 

2031 
City Hospital - Daksh 
Temple 

3.11 26,671 1,412 43,809 1.64 

2031 
Valmiki Chowk - Laltaro 
Bridge 

0.69 5,612 283 3,648 0.65 

2031 
Ganeshpuram - DAV 
School 

2.38 11,185 603 21,422 1.92 

Summary for Poornima (Mela) Day 

2021 
Sitapur - Bharat Mata 
Temple 

14.55 1,25,059 4,393 5,12,459 4.10 

2021 City Hospital - Daksh 
Temple 

3.11 33,766 1,812 56,012 1.66 

2021 
Valmiki Chowk - Laltaro 
Bridge 

0.69 13,412 690 8,718 0.65 

2021 
Ganeshpuram - DAV 
School 

2.38 16,821 905 33,227 1.98 

2031 
Sitapur - Bharat Mata 
Temple 

14.55 1,71,530 5,888 7,84,212 4.57 

2031 
City Hospital - Daksh 
Temple 

3.11 52,457 2,828 86,334 1.65 

2031 
Valmiki Chowk - Laltaro 
Bridge 0.69 16,656 836 10,826 0.65 

2031 
Ganeshpuram - DAV 
School 

2.38 25,827 1,427 51,140 1.98 

 

 OPTION EVALUATION 2.10

Initially the proposed PRT corridor in Haridwar city was conceptualised from Sitapur to Har-Ki-
Pauri. However, estimated ridership for this independent Sitapur to Har-Ki-Pauri section found 
very low. Therefore, this corridor is proposed to extend till Motichur area from Har-Ki-Pauri and 
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another corridor from Shivalik Nagar (BHEL Township) to DAV School on Laksar Road has also 
been proposed. Shivalik Nagar (BHEL Township) to DAV School corridor intersects the Sitapur 
to Motichur corridor at Chandra Arya Chowk near City Hospital. One more option is also 
conceptualised connecting Bharat Mata Temple and Daksh Temple to capture the additional 
potential pilgrims or tourists. With these different combinations of proposed PRT networks, a set 
of 7 possible alternative options have been conceptualised. These 7 options have been defined 
in previous sections of this chapter along with their ridership details for horizon year 2021 and 
2031. However, for easy evaluation of the best possible network option, a comprehensive 
ridership summary of all the options is presented on next page. 
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IV. These two temples are Bharat Mata Temple and Daksh Temple. Therefore, based on the 
combined benefit of passenger-km per network-km and connectivity of all important 
places including the maximum possible numbers of religious places, option-VII is 
selected as the most viable option for implementation. 

This option evaluation process has been discussed in detail with the concerned authorities of 
Uttarakhand Metro Rail, Urban Infrastructure and Building Construction Corporation Ltd. Later 
on, Uttarakhand Metro Rail, Urban Infrastructure and Building Construction Corporation Ltd. 
vide their letter no. 849/U.M.-46/2019-20 dated 12-02-2020 also recommended that option-VII 
connecting all major temples and religious places for preparation of DPR of PRT System in 
Haridwar City. 
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7 
Haridwar 
Railway Station 

6,921 3,069 14,336 
 

8 Valmiki Chowk 2,286 1,087 15,279 

8 
Valmiki Chowk 1,010 2,384 18,188 

 
7 

Haridwar 
Railway Station 

2,929 6,756 16,478 

9 
Mansadevi 
Ropeway Gate 

869 2,812 16,814 
 

6 Rishikul 1,310 2,731 12,651 

10 Har-Ki-Pauri 1,096 4,730 14,871 
 

5 City Hospital 1,536 6,227 11,230 
11 Kharkhari 267 912 11,237 

 
4 Ram Nagar 142 1,134 6,539 

12 Motichur 400 6,941 10,592 
 

3 Arya Nagar 141 1,967 5,547 
13 Shantikunj 50 3,491 4,051 

 
2 Jwalapur 100 2,496 3,721 

14 
Bharat Mata 
Temple 

0 610 610 
 

1 Sitapur 0 1,325 1,325 

  Total 28,045 28,045    Total 26,563 26,563  
City Hospital-Daksh Temple Corridor Daily Ridership for Normal Day - Horizon Year 2021 

City Hospital to Daksh Temple Direction 
 

Daksh Temple to City Hospital Direction 
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1 City Hospital 6,939 0 0 
 

5 Daksh Temple 393 0 0 
2 Kankhal Chowk 226 1,047 6,939 

 
4 Ganeshpuram 4,902 48 393 

3 Kankhal 104 1,809 6,118 
 

3 Kankhal 2,516 93 5,247 
4 Ganeshpuram 54 4,077 4,413 

 
2 Kankhal Chowk 1,161 255 7,670 

5 Daksh Temple 0 390 390 
 

1 City Hospital 0 8,576 8,576 
  Total 7,323 7,323    Total 8,972 8,972  

Valmiki Chowk-Laltaro Bridge Corridor Daily Ridership for Normal Day - Horizon Year 2021 
Valmiki Chowk to Laltaro Bridge Direction 

 
Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 1,909 0 0 
 

2 Laltaro Bridge 1,814 0 0 
2 Laltaro Bridge 0 1,909 1,909 

 
1 Valmiki Chowk 0 1,814 1,814 

  Total 1,909 1,909       Total 1,814 1,814   
Ganeshpuram-DAV School Corridor Daily Ridership for Normal Day - Horizon Year 2021 

Ganeshpuram to DAV School Direction  DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 3,183 0 0 
 

3 DAV School 2,673 0 0 
2 Jagjeetpur 88 1,057 3,183 

 
2 Jagjeetpur 1,071 87 2,673 

3 DAV School 0 2,214 2,214 
 

1 Ganeshpuram 0 3,657 3,657 
  Total 3,271 3,271    Total 3,744 3,744 

 
Sitapur-Bharat Mata Temple Corridor Daily Ridership for Normal Day - Horizon Year 2031 

Sitapur to Bharat Mata Temple Direction 
 

Bharat Mata Temple to Sitapur Direction 
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1 
Sitapur 2,099 0 0 

 
14 

Bharat Mata 
Temple 

896 0 0 

2 Jwalapur 4,802 193 2,099 
 

13 Shantikunj 4,174 85 896 
3 Arya Nagar 4,038 414 6,708 

 
12 Motichur 9,187 414 4,985 

4 Ram Nagar 2,297 404 10,332 
 

11 Kharkhari 1,884 320 13,758 
5 City Hospital 12,534 2,554 12,225 

 
10 Har-Ki-Pauri 6,171 1,647 15,322 
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6 
Rishikul 4,326 3,095 22,205 

 
9 Mansadevi 

Ropeway Gate 
3,866 1,282 19,846 

7 
Haridwar 
Railway Station 

8,414 4,465 23,436 
 

8 Valmiki Chowk 3,819 1,326 22,430 

8 
Valmiki Chowk 1,238 3,823 27,385 

 
7 

Haridwar 
Railway Station 

4,305 8,261 24,923 

9 
Mansadevi 
Ropeway Gate 

1,126 4,120 24,800 
 

6 Rishikul 3,030 4,050 20,967 

10 Har-Ki-Pauri 1,461 7,076 21,806 
 

5 City Hospital 2,921 10,339 19,947 
11 Kharkhari 355 1,787 16,191 

 
4 Ram Nagar 373 2,381 12,529 

12 Motichur 439 9,182 14,759 
 

3 Arya Nagar 394 4,666 10,521 
13 Shantikunj 78 5,172 6,016 

 
2 Jwalapur 222 4,106 6,249 

14 
Bharat Mata 
Temple 

0 923 922 
 

1 Sitapur 0 2,366 2,365 

  Total 43,207 43,208    Total 41,242 41,243 
 

City Hospital-Daksh Temple Corridor Daily Ridership for Normal Day - Horizon Year 2031 
City Hospital to Daksh Temple Direction   Daksh Temple to City Hospital Direction 
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1 City Hospital 11,256 0 0   5 Daksh Temple 883 0 0 
2 Kankhal Chowk 317 2,036 11,256   4 Ganeshpuram 7,776 122 883 
3 Kankhal 183 2,771 9,537   3 Kankhal 3,871 173 8,537 
4 Ganeshpuram 119 6,256 6,949   2 Kankhal Chowk 2,265 382 12,235 
5 Daksh Temple 0 813 812   1 City Hospital 0 14,119 14,118 
  Total 11,875 11,875      Total 14,795 14,795 

 
Valmiki Chowk-Laltaro Bridge Corridor Daily Ridership for Normal Day - Horizon Year 2031 

Valmiki Chowk to Laltaro Bridge Direction   Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 2,831 0 0   2 Laltaro Bridge 2,781 0 0 
2 Laltaro Bridge 0 2,831 2,831   1 Valmiki Chowk 0 2,781 2,781 
  Total 2,831 2,831      Total 2,781 2,781 

 
Ganeshpuram-DAV School Corridor Daily Ridership for Normal Day - Horizon Year 2031 

Ganeshpuram to DAV School Direction 
 

DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 4,978 0 0   3 DAV School 4,408 0 0 
2 Jagjeetpur 86 1,578 4,978   2 Jagjeetpur 1,713 91 4,408 
3 DAV School 0 3,486 3,486   1 Ganeshpuram 0 6,030 6,030 
  Total 5,064 5,064      Total 6,121 6,121 

 
Sitapur-Bharat Mata Temple Corridor Daily Ridership for Normal Day - Horizon Year 2041 

Sitapur to Bharat Mata Temple Direction 
 

Bharat Mata Temple to Sitapur Direction 

S
ta

ti
o

n
 

N
o

. 

S
ta

ti
o

n
 

N
am

e 

B
o

ar
d

in
g

 

A
lig

h
ti

n
g

 

S
ec

ti
o

n
al

 
L

o
ad

 

 S
ta

ti
o

n
 

N
o

. 

S
ta

ti
o

n
 

N
am

e 

B
o

ar
d

in
g

 

A
lig

h
ti

n
g

 

S
ec

ti
o

n
al

 
L

o
ad

 

1 Sitapur 
2,816 0 0 

  14 
Bharat Mata 
Temple 

930 0 0 

2 Jwalapur 6,421 257 2,816   13 Shantikunj 5,564 90 930 
3 Arya Nagar 5,626 562 8,980   12 Motichur 12,299 485 6,404 
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4 Ram Nagar 3,099 543 14,044   11 Kharkhari 2,521 389 18,218 
5 City Hospital 16,684 3,455 16,600   10 Har-Ki-Pauri 5,747 901 20,350 

6 Rishikul 
5,849 4,321 29,829 

  9 
Mansadevi 
Ropeway Gate 

7,935 3,046 25,196 

7 
Haridwar 
Railway Station 

11,064 5,615 31,357 
  8 Valmiki Chowk 

5,092 1,597 30,085 

8 Valmiki Chowk 
1,477 5,029 36,806 

  7 
Haridwar 
Railway Station 

5,474 10,944 33,580 

9 
Mansadevi 
Ropeway Gate 

2,362 9,603 33,254 
  6 Rishikul 

4,252 5,485 28,110 

10 Har-Ki-Pauri 1,046 5,506 26,013   5 City Hospital 3,940 13,749 26,877 
11 Kharkhari 424 2,385 21,553   4 Ram Nagar 497 3,232 17,068 
12 Motichur 520 12,224 19,592   3 Arya Nagar 539 6,534 14,333 
13 Shantikunj 84 7,007 7,888   2 Jwalapur 298 5,413 8,338 

14 
Bharat Mata 
Temple 

0 963 965 
  1 Sitapur 

0 3,221 3,223 

  Total 57,472 57,470      Total 55,088 55,086 
 

City Hospital-Daksh Temple Corridor Daily Ridership for Normal Day - Horizon Year 2041 
City Hospital to Daksh Temple Direction 

 
Daksh Temple to City Hospital Direction 
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1 City Hospital 15,048 0 0   5 Daksh Temple 1,175 0 0 
2 Kankhal Chowk 443 2,777 15,048   4 Ganeshpuram 10,079 123 1,175 
3 Kankhal 236 3,891 12,714   3 Kankhal 5,454 212 11,131 
4 Ganeshpuram 128 8,086 9,059   2 Kankhal Chowk 3,079 537 16,373 
5 Daksh Temple 0 1,101 1,101   1 City Hospital 0 18,915 18,915 
  Total 15,855 15,855      Total 19,787 19,787 

 
Valmiki Chowk-Laltaro Bridge Corridor Daily Ridership for Normal Day - Horizon Year 2041 

Valmiki Chowk to Laltaro Bridge Direction 
 

Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 3,644 0 0   2 Laltaro Bridge 3,612 0 0 
2 Laltaro Bridge 0 3,644 3,644   1 Valmiki Chowk 0 3,612 3,612 
  Total 3,644 3,644      Total 3,612 3,612 

 
Ganeshpuram-DAV School Corridor Daily Ridership for Normal Day - Horizon Year 2041 

Ganeshpuram to DAV School Direction 
 

DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 6,375 0 0   3 DAV School 5,792 0 0 
2 Jagjeetpur 117 1,916 6,375   2 Jagjeetpur 2,087 120 5,792 
3 DAV School 0 4,577 4,576   1 Ganeshpuram 0 7,760 7,759 
  Total 6,492 6,492      Total 7,879 7,879 

 
Sitapur-Bharat Mata Temple Corridor Daily Ridership for Normal Day - Horizon Year 2051 

Sitapur to Bharat Mata Temple Direction 
 

Bharat Mata Temple to Sitapur Direction 
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1 Sitapur 3,443 0 0   14 
Bharat Mata 
Temple 956 0 0 
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2 Jwalapur 8,396 308 3,443   13 Shantikunj 7,459 93 956 
3 Arya Nagar 7,542 726 11,531   12 Motichur 15,882 583 8,322 
4 Ram Nagar 3,887 651 18,347   11 Kharkhari 3,197 450 23,621 
5 City Hospital 21,762 4,099 21,583   10 Har-Ki-Pauri 7,683 1,124 26,368 

6 Rishikul 
7,890 5,819 39,246 

  9 
Mansadevi 
Ropeway Gate 

10,585 4,145 32,927 

7 
Haridwar 
Railway Station 

14,106 6,938 41,317 
  8 Valmiki Chowk 

6,684 2,007 39,367 

8 Valmiki Chowk 
1,838 6,553 48,485 

  7 
Haridwar 
Railway Station 

6,799 13,962 44,044 

9 
Mansadevi 
Ropeway Gate 

3,170 12,914 43,770 
  6 Rishikul 

5,730 7,385 36,881 

10 Har-Ki-Pauri 1,318 7,353 34,026   5 City Hospital 4,745 17,726 35,226 
11 Kharkhari 501 2,998 27,991   4 Ram Nagar 583 4,088 22,245 
12 Motichur 630 15,745 25,494   3 Arya Nagar 701 8,808 18,740 
13 Shantikunj 86 9,478 10,379   2 Jwalapur 367 6,948 10,633 

14 
Bharat Mata 
Temple 

0 987 987 
  1 Sitapur 

0 4,052 4,052 

  Total 74,569 74,569      Total 71,371 71,371 
 

City Hospital-Daksh Temple Corridor Daily Ridership for Normal Day - Horizon Year 2051 
City Hospital to Daksh Temple Direction 

 
Daksh Temple to City Hospital Direction 
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1 City Hospital 19,139 0 0   5 Daksh Temple 1,348 0 0 
2 Kankhal Chowk 546 3,698 19,139   4 Ganeshpuram 12,580 119 1,348 
3 Kankhal 265 5,253 15,987   3 Kankhal 7,445 236 13,809 
4 Ganeshpuram 129 9,878 10,999   2 Kankhal Chowk 4,121 677 21,018 
5 Daksh Temple 0 1,250 1,250   1 City Hospital 0 24,462 24,462 
  Total 20,079 20,079      Total 25,494 25,494 

 
Valmiki Chowk-Laltaro Bridge Corridor Daily Ridership for Normal Day - Horizon Year 2051 

Valmiki Chowk to Laltaro Bridge Direction 
 

Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 4,707 0 0   2 Laltaro Bridge 4,686 0 0 
2 Laltaro Bridge 0 4,707 4,707   1 Valmiki Chowk 0 4,686 4,686 
  Total 4,707 4,707      Total 4,686 4,686 

 
Ganeshpuram-DAV School Corridor Daily Ridership for Normal Day - Horizon Year 2051 

Ganeshpuram to DAV School Direction 
 

DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 7,653 0 0 
 

3 DAV School 7,353 0 0 
2 Jagjeetpur 114 2,089 7,653 

 
2 Jagjeetpur 2,292 118 7,353 

3 DAV School 0 5,678 5,678 
 

1 Ganeshpuram 0 9,527 9,527 
 Total 7,767 7,767    Total 9,645 9,645  
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Sitapur-Bharat Mata Temple Corridor Daily Ridership for Poornima Day - Horizon Year 2031 
Sitapur to Bharat Mata Temple Direction   Bharat Mata Temple to Sitapur Direction 
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1 Sitapur 4,246 0 0   14 
Bharat Mata 
Temple 896 0 0 

2 Jwalapur 9,186 254 4,246   13 Shantikunj 4,174 85 896 
3 Arya Nagar 9,627 580 13,178   12 Motichur 9,187 414 4,985 
4 Ram Nagar 4,390 577 22,225   11 Kharkhari 2,269 320 13,758 
5 City Hospital 28,585 2,749 26,038   10 Har-Ki-Pauri 19,711 1,647 15,707 

6 Rishikul 10,408 3,850 51,874   9 Mansadevi 
Ropeway Gate 12,489 1,822 33,771 

7 Haridwar Railway 
Station 

14,948 14,497 58,432 
  

8 Valmiki Chowk 12,491 2,790 44,438 

8 Valmiki Chowk 2,594 12,407 58,883   7 Haridwar Railway 
Station 14,026 14,639 54,139 

9 Mansadevi 
Ropeway Gate 1,622 13,289 49,070   6 Rishikul 3,858 9,575 53,526 

10 Har-Ki-Pauri 1,461 22,414 37,403   5 City Hospital 3,105 23,528 47,809 
11 Kharkhari 355 2,043 16,450   4 Ram Nagar 541 4,652 27,386 
12 Motichur 439 9,182 14,762   3 Arya Nagar 562 11,880 23,275 
13 Shantikunj 78 5,172 6,019   2 Jwalapur 285 7,682 11,957 

14 Bharat Mata 
Temple 0 923 925   1 Sitapur 0 4,558 4,560 

  Total 87,939 87,937      Total 83,594 83,592 
 

           City Hospital-Daksh Temple Corridor Daily Ridership for Poornima Day - Horizon Year 2031 
City Hospital to Daksh Temple Direction   Daksh Temple to City Hospital Direction 
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1 City Hospital 22,368 0 0   5 Daksh Temple 883 0 0 
2 Kankhal Chowk 476 3,829 22,368   4 Ganeshpuram 18,177 122 883 
3 Kankhal 267 4,408 19,015   3 Kankhal 6,030 251 18,938 
4 Ganeshpuram 119 14,179 14,874   2 Kankhal Chowk 4,138 576 24,717 
5 Daksh Temple 0 813 814   1 City Hospital 0 28,278 28,279 
  Total 23,230 23,230      Total 29,228 29,228 

 

 

 
 

         Valmiki Chowk-Laltaro Bridge Corridor Daily Ridership for Poornima Day - Horizon Year 2031 
Valmiki Chowk to Laltaro Bridge Direction   Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 8,359 0 0   2 Laltaro Bridge 8,297 0 0 
2 Laltaro Bridge 0 8,359 8,359   1 Valmiki Chowk 0 8,297 8,297 
  Total 8,359 8,359      Total 8,297 8,297 

 

           Ganeshpuram-DAV School Corridor Daily Ridership for Poornima Day - Horizon Year 2031 
Ganeshpuram to DAV School Direction   DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 11,286 0 0   3 DAV School 11,166 0 0 
2 Jagjeetpur 132 2,972 11,286   2 Jagjeetpur 3,242 140 11,166 
3 DAV School 0 8,447 8,446   1 Ganeshpuram 0 14,269 14,268 
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  Total 11,418 11,419      Total 14,408 14,409 
 

           Sitapur-Bharat Mata Temple Corridor Daily Ridership for Poornima Day - Horizon Year 2041 
Sitapur to Bharat Mata Temple Direction   Bharat Mata Temple to Sitapur Direction 
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1 Sitapur 5,628 0 0   14 Bharat Mata 
Temple 930 0 0 

2 Jwalapur 12,378 336 5,628   13 Shantikunj 5,564 90 930 
3 Arya Nagar 13,392 787 17,670   12 Motichur 12,299 485 6,404 
4 Ram Nagar 5,799 775 30,275   11 Kharkhari 3,062 389 18,218 
5 City Hospital 37,567 3,712 35,299   10 Har-Ki-Pauri 18,261 901 20,891 

6 Rishikul 13,962 5,369 69,154   9 Mansadevi 
Ropeway Gate 25,578 4,194 38,251 

7 Haridwar Railway 
Station 19,354 18,165 77,747   8 Valmiki Chowk 16,711 3,374 59,635 

8 Valmiki Chowk 3,100 16,364 78,936   7 Haridwar Railway 
Station 17,769 19,096 72,972 

9 Mansadevi 
Ropeway Gate 3,294 30,915 65,672   6 Rishikul 5,411 12,832 71,645 

10 Har-Ki-Pauri 1,046 17,187 38,051   5 City Hospital 4,180 30,951 64,224 
11 Kharkhari 424 2,745 21,910   4 Ram Nagar 720 6,229 37,453 
12 Motichur 520 12,224 19,589   3 Arya Nagar 769 16,727 31,944 
13 Shantikunj 84 7,007 7,885   2 Jwalapur 380 10,204 15,986 

14 
Bharat Mata 
Temple 0 963 962   1 Sitapur 0 6,164 6,162 

  Total 1,16,548 1,16,549      Total 1,11,634 1,11,636 
 

 
City Hospital-Daksh Temple Corridor Daily Ridership for Poornima Day - Horizon Year 2041 

City Hospital to Daksh Temple Direction   Daksh Temple to City Hospital Direction 
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1 City Hospital 29,573 0 0   5 Daksh Temple 1,175 0 0 
2 Kankhal Chowk 662 5,107 29,573   4 Ganeshpuram 23,704 123 1,175 
3 Kankhal 345 6,063 25,128   3 Kankhal 8,307 310 24,756 
4 Ganeshpuram 128 18,437 19,410   2 Kankhal Chowk 5,461 805 32,753 
5 Daksh Temple 0 1,101 1,101   1 City Hospital 0 37,409 37,409 
  Total 30,708 30,708      Total 38,647 38,647 

 

           Valmiki Chowk-Laltaro Bridge Corridor Daily Ridership for Poornima Day - Horizon Year 2041 
Valmiki Chowk to Laltaro Bridge Direction   Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 10,856 0 0   2 Laltaro Bridge 10,896 0 0 
2 Laltaro Bridge 0 10,856 10,856   1 Valmiki Chowk 0 10,896 10,896 
  Total 10,856 10,856      Total 10,896 10,896 

 

           Ganeshpuram-DAV School Corridor Daily Ridership for Poornima Day - Horizon Year 2041 
Ganeshpuram to DAV School Direction   DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 14,614 0 0   3 DAV School 14,807 0 0 
2 Jagjeetpur 180 3,615 14,614   2 Jagjeetpur 3,947 183 14,807 



    CHAPTER-2: Traffic Study and Demand Forecast 

 

 

    DPR for Personal Rapid Transit System in Haridwar City (Uttarakhand)                                   June, 2021                                       110 

3 DAV School 0 11,178 11,179   1 Ganeshpuram 0 18,570 18,571 
  Total 14,794 14,793      Total 18,754 18,753 

 
Sitapur-Bharat Mata Temple Corridor Daily Ridership for Poornima Day - Horizon Year 2051 

Sitapur to Bharat Mata Temple Direction 
 

Bharat Mata Temple to Sitapur Direction 
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1 Sitapur 6,907 0 0   14 Bharat Mata 
Temple 956 0 0 

2 Jwalapur 16,485 400 6,907   13 Shantikunj 7,459 93 956 
3 Arya Nagar 18,109 1,013 22,992   12 Motichur 15,882 583 8,322 
4 Ram Nagar 7,173 923 40,088   11 Kharkhari 3,775 450 23,621 
5 City Hospital 48,714 4,387 46,338   10 Har-Ki-Pauri 24,409 1,124 26,946 

6 Rishikul 18,958 7,213 90,665   9 Mansadevi 
Ropeway Gate 34,151 5,677 50,231 

7 
Haridwar Railway 
Station 24,626 22,414 1,02,410   8 Valmiki Chowk 21,971 4,292 78,705 

8 Valmiki Chowk 3,905 21,350 1,04,622   7 Haridwar Railway 
Station 22,082 24,293 96,384 

9 Mansadevi 
Ropeway Gate 4,398 41,599 87,177   6 Rishikul 7,291 17,388 94,173 

10 Har-Ki-Pauri 1,318 22,920 49,976 
 

5 City Hospital 5,009 39,596 84,076 
11 Kharkhari 501 3,382 28,374  4 Ram Nagar 841 7,841 49,489 
12 Motichur 630 15,745 25,493  3 Arya Nagar 1,001 22,820 42,489 
13 Shantikunj 86 9,478 10,378  2 Jwalapur 465 13,343 20,670 

14 Bharat Mata 
Temple 0 987 986  1 Sitapur 0 7,790 7,792 

  Total 1,51,810 1,51,811    Total 1,45,292 1,45,290 
 

           City Hospital-Daksh Temple Corridor Daily Ridership for Poornima Day - Horizon Year 2051 
City Hospital to Daksh Temple Direction   Daksh Temple to City Hospital Direction 
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1 City Hospital 37,783 0 0  5 Daksh Temple 1,348 0 0 
2 Kankhal Chowk 817 6,729 37,783  4 Ganeshpuram 30,349 119 1,348 
3 Kankhal 387 8,051 31,871  3 Kankhal 11,194 346 31,578 
4 Ganeshpuram 129 23,086 24,207  2 Kankhal Chowk 7,214 1,018 42,426 
5 Daksh Temple 0 1,250 1,250 

 
1 City Hospital 0 48,621 48,622 

  Total 39,116 39,116    Total 50,105 50,105 
 

           Valmiki Chowk-Laltaro Bridge Corridor Daily Ridership for Poornima Day - Horizon Year 2051 
Valmiki Chowk to Laltaro Bridge Direction   Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 14,104 0 0  2 Laltaro Bridge 14,232 0 0 
2 Laltaro Bridge 0 14,104 14,104  1 Valmiki Chowk 0 14,232 14,232 
  Total 14,104 14,104    Total 14,232 14,232 

 
           Ganeshpuram-DAV School Corridor Daily Ridership for Poornima Day - Horizon Year 2051 

Ganeshpuram to DAV School Direction   DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 18,140 0 0  3 DAV School 19,430 0 0 
2 Jagjeetpur 174 3,945 18,140  2 Jagjeetpur 4,348 180 19,430 
3 DAV School 0 14,368 14,369  1 Ganeshpuram 0 23,598 23,598 
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Ganeshpuram to DAV School Direction   DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 318 0 0   3 DAV School 267 0 0 
2 Jagjeetpur 9 106 318   2 Jagjeetpur 107 9 267 
3 DAV School 0 221 221   1 Ganeshpuram 0 366 366 
  Total 327 327      Total 374 375 

 
Sitapur-Bharat Mata Temple Corridor Peak Hour Ridership for Normal Day - Horizon Year 2031 
Sitapur to Bharat Mata Temple Direction   Bharat Mata Temple to Sitapur Direction 
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1 Sitapur 210 0 0   14 
Bharat Mata 
Temple 90 0 0 

2 Jwalapur 480 19 210   13 Shantikunj 417 9 90 
3 Arya Nagar 404 41 671   12 Motichur 919 41 499 
4 Ram Nagar 230 40 1,033   11 Kharkhari 188 32 1,376 
5 City Hospital 1,253 255 1,223   10 Har-Ki-Pauri 617 165 1,532 

6 
Rishikul 

433 310 2,221 
  

9 
Mansadevi 
Ropeway Gate 

387 128 1,985 

7 
Haridwar Railway 
Station 

841 447 2,344 
  

8 
Valmiki Chowk 

382 133 2,243 

8 
Valmiki Chowk 

124 382 2,739 
  

7 
Haridwar 
Railway 
Station 

431 826 2,492 

9 
Mansadevi Ropeway 
Gate 113 412 2,480   6 Rishikul 303 405 2,097 

10 Har-Ki-Pauri 146 708 2,181   5 City Hospital 292 1,034 1,995 
11 Kharkhari 36 179 1,619   4 Ram Nagar 37 238 1,253 
12 Motichur 44 918 1,476   3 Arya Nagar 39 467 1,052 
13 Shantikunj 8 517 602   2 Jwalapur 22 411 625 
14 Bharat Mata Temple 0 92 92   1 Sitapur 0 237 237 
  Total 4,322 4,322      Total 4,124 4,124  

City Hospital-Daksh Temple Corridor Peak Hour Ridership for Normal Day - Horizon Year 2031 
City Hospital to Daksh Temple Direction   Daksh Temple to City Hospital Direction 
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1 City Hospital 1,126 0 0   5 Daksh Temple 88 0 0 
2 Kankhal Chowk 32 204 1,126   4 Ganeshpuram 778 12 88 
3 Kankhal 18 277 954   3 Kankhal 387 17 854 

4 
Ganeshpuram 

12 626 695 
  

2 
Kankhal 
Chowk 

227 38 1,224 

5 Daksh Temple 0 81 81   1 City Hospital 0 1,412 1,412 
  Total 1,188 1,188      Total 1,480 1,480  

Valmiki Chowk-Laltaro Bridge Corridor Peak Hour Ridership for Normal Day - Horizon Year 2031 
Valmiki Chowk to Laltaro Bridge Direction   Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 283 0 0   2 Laltaro Bridge 278 0 0 
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2 Laltaro Bridge 0 283 283   1 Valmiki Chowk 0 278 278 
  Total 283 283      Total 278 278  

Ganeshpuram-DAV School Corridor Peak Hour Ridership for Normal Day - Horizon Year 2031 
Ganeshpuram to DAV School Direction   DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 498 0 0   3 DAV School 441 0 0 
2 Jagjeetpur 9 158 498   2 Jagjeetpur 171 9 441 
3 DAV School 0 349 349   1 Ganeshpuram 0 603 603 
  Total 507 507      Total 612 612 

 
           Sitapur-Bharat Mata Temple Corridor Peak Hour Ridership for Normal Day - Horizon Year 2041 

Sitapur to Bharat Mata Temple Direction   Bharat Mata Temple to Sitapur Direction 
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1 
Sitapur 

282 0 0 
  

14 
Bharat Mata 
Temple 

93 0 0 

2 Jwalapur 642 26 282   13 Shantikunj 556 9 93 
3 Arya Nagar 563 56 898   12 Motichur 1,230 49 640 
4 Ram Nagar 310 54 1,404   11 Kharkhari 252 39 1,822 
5 City Hospital 1,668 346 1,660   10 Har-Ki-Pauri 575 90 2,035 

6 
Rishikul 

585 432 2,983 
  

9 
Mansadevi 
Ropeway Gate 

794 305 2,520 

7 
Haridwar Railway 
Station 

1,106 562 3,136 
  

8 
Valmiki Chowk 

509 160 3,009 

8 
Valmiki Chowk 

148 503 3,681 
  

7 
Haridwar 
Railway 
Station 

547 1,094 3,358 

9 
Mansadevi Ropeway 
Gate 

236 960 3,325 
  

6 
Rishikul 

425 549 2,811 

10 Har-Ki-Pauri 105 551 2,601   5 City Hospital 394 1,375 2,688 
11 Kharkhari 42 239 2,155   4 Ram Nagar 50 323 1,707 
12 Motichur 52 1,222 1,959   3 Arya Nagar 54 653 1,433 
13 Shantikunj 8 701 789   2 Jwalapur 30 541 834 
14 Bharat Mata Temple 0 96 97   1 Sitapur 0 322 322 
  Total 5,747 5,747      Total 5,509 5,509 

 

           City Hospital-Daksh Temple Corridor Peak Hour Ridership for Normal Day - Horizon Year 2041 
City Hospital to Daksh Temple Direction   Daksh Temple to City Hospital Direction 
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1 City Hospital 1,505 0 0   5 Daksh Temple 118 0 0 
2 Kankhal Chowk 44 278 1,505   4 Ganeshpuram 1,008 12 118 
3 Kankhal 24 389 1,271   3 Kankhal 545 21 1,113 

4 
Ganeshpuram 

13 809 906 
  

2 
Kankhal 
Chowk 

308 54 1,637 

5 Daksh Temple 0 110 110   1 City Hospital 0 1,892 1,892 
  Total 1,586 1,586      Total 1,979 1,979 

 

           Valmiki Chowk-Laltaro Bridge Corridor Peak Hour Ridership for Normal Day - Horizon Year 2041 
Valmiki Chowk to Laltaro Bridge Direction   Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 364 0 0   2 Laltaro Bridge 361 0 0 
2 Laltaro Bridge 0 364 364   1 Valmiki Chowk 0 361 361 
  Total 364 364      Total 361 361 

 
           Ganeshpuram-DAV School Corridor Peak Hour Ridership for Normal Day - Horizon Year 2041 

Ganeshpuram to DAV School Direction   DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 638 0 0   3 DAV School 579 0 0 
2 Jagjeetpur 12 192 638   2 Jagjeetpur 209 12 579 
3 DAV School 0 458 458   1 Ganeshpuram 0 776 776 
  Total 650 650      Total 788 788 

 

           Sitapur-Bharat Mata Temple Corridor Peak Hour Ridership for Normal Day - Horizon Year 2051 
Sitapur to Bharat Mata Temple Direction   Bharat Mata Temple to Sitapur Direction 
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1 
Sitapur 

344 0 0 
  

14 
Bharat Mata 
Temple 

96 0 0 

2 Jwalapur 840 31 344   13 Shantikunj 746 9 96 
3 Arya Nagar 754 73 1,153   12 Motichur 1,588 58 832 
4 Ram Nagar 389 65 1,835   11 Kharkhari 320 45 2,362 
5 City Hospital 2,176 410 2,158   10 Har-Ki-Pauri 768 112 2,637 

6 
Rishikul 

789 582 3,925 
  

9 
Mansadevi 
Ropeway Gate 

1,059 415 3,293 

7 
Haridwar Railway 
Station 

1,411 694 4,132 
  

8 
Valmiki Chowk 

668 201 3,937 

8 
Valmiki Chowk 

184 655 4,849 
  

7 
Haridwar 
Railway 
Station 

680 1,396 4,404 

9 
Mansadevi Ropeway 
Gate 

317 1,291 4,377 
  

6 
Rishikul 

573 739 3,688 

10 Har-Ki-Pauri 132 735 3,403   5 City Hospital 475 1,773 3,523 
11 Kharkhari 50 300 2,799   4 Ram Nagar 58 409 2,225 
12 Motichur 63 1,575 2,549   3 Arya Nagar 70 881 1,874 
13 Shantikunj 9 948 1,038   2 Jwalapur 37 695 1,063 
14 Bharat Mata Temple 0 99 99   1 Sitapur 0 405 405 
  Total 7,458 7,458      Total 7,138 7,138 

 

           City Hospital-Daksh Temple Corridor Peak Hour Ridership for Normal Day - Horizon Year 2051 
City Hospital to Daksh Temple Direction   Daksh Temple to City Hospital Direction 
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1 City Hospital 1,914 0 0   5 Daksh Temple 135 0 0 
2 Kankhal Chowk 55 370 1,914   4 Ganeshpuram 1,258 12 135 
3 Kankhal 27 525 1,599   3 Kankhal 745 24 1,381 
4 Ganeshpuram 13 988 1,100   2 Kankhal 412 68 2,102 
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City Hospital to Daksh Temple Direction  Daksh Temple to City Hospital Direction 
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1 City Hospital 1,449 0 0   5 Daksh Temple 39 0 0 
2 Kankhal Chowk 35 217 1,449   4 Ganeshpuram 1,200 5 39 
3 Kankhal 16 289 1,267   3 Kankhal 399 14 1,235 

4 Ganeshpuram 5 961 994   2 
Kankhal 
Chowk 232 40 1,620 

5 Daksh Temple 0 39 39   1 City Hospital 0 1,812 1,812 
  Total 1,505 1,505      Total 1,870 1,870 

 
Valmiki Chowk-Laltaro Bridge Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2021 

Valmiki Chowk to Laltaro Bridge Direction   Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 690 0 0   2 Laltaro Bridge 651 0 0 
2 Laltaro Bridge 0 690 690   1 Valmiki Chowk 0 651 651 
  Total 690 690      Total 651 651 

 
Ganeshpuram-DAV School Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2021 
Ganeshpuram to DAV School Direction   DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 749 0 0   3 DAV School 713 0 0 
2 Jagjeetpur 14 204 749   2 Jagjeetpur 206 14 713 
3 DAV School 0 560 560   1 Ganeshpuram 0 905 905 
  Total 763 764      Total 919 919 

 
           Sitapur-Bharat Mata Temple Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2031 

Sitapur to Bharat Mata Temple Direction   Bharat Mata Temple to Sitapur Direction 
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1 Sitapur 425 0 0   14 

Bharat Mata 
Temple 90 0 0 

2 Jwalapur 919 25 425   13 Shantikunj 417 9 90 
3 Arya Nagar 963 58 1,318   12 Motichur 919 41 499 
4 Ram Nagar 439 58 2,223   11 Kharkhari 227 32 1,376 
5 City Hospital 2,859 275 2,604   10 Har-Ki-Pauri 1,971 165 1,571 

6 
Rishikul 

1,041 385 5,187 
  

9 
Mansadevi 
Ropeway Gate 

1,249 182 3,377 

7 
Haridwar Railway 
Station 

1,495 1,450 5,843 
  

8 
Valmiki Chowk 

1,249 279 4,444 

8 
Valmiki Chowk 

259 1,241 5,888 
  

7 
Haridwar 
Railway Station 

1,403 1,464 5,414 

9 
Mansadevi 
Ropeway Gate 

162 1,329 4,907 
  

6 
Rishikul 

386 958 5,353 

10 Har-Ki-Pauri 146 2,241 3,740   5 City Hospital 311 2,353 4,781 
11 Kharkhari 36 204 1,645   4 Ram Nagar 54 465 2,739 
12 Motichur 44 918 1,476   3 Arya Nagar 56 1,188 2,328 
13 Shantikunj 8 517 602   2 Jwalapur 29 768 1,196 
14 Bharat Mata 0 92 93   1 Sitapur 0 456 456 
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Temple 
  Total 8,796 8,796       Total 8,361 8,361   
                      

City Hospital-Daksh Temple Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2031 
City Hospital to Daksh Temple Direction   Daksh Temple to City Hospital Direction 
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1 City Hospital 2,237 0 0   5 Daksh Temple 88 0 0 
2 Kankhal Chowk 48 383 2,237   4 Ganeshpuram 1,818 12 88 
3 Kankhal 27 441 1,902   3 Kankhal 603 25 1,894 

4 Ganeshpuram 
12 1,418 1,487 

  2 
Kankhal 
Chowk 

414 58 2,472 

5 Daksh Temple 0 81 81   1 City Hospital 0 2,828 2,828 
  Total 2,324 2,324      Total 2,923 2,923  

Valmiki Chowk-Laltaro Bridge Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2031 
Valmiki Chowk to Laltaro Bridge Direction   Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 836 0 0   2 Laltaro Bridge 830 0 0 
2 Laltaro Bridge 0 836 836   1 Valmiki Chowk 0 830 830 
  Total 836 836      Total 830 830 

 

           Ganeshpuram-DAV School Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2031 
Ganeshpuram to DAV School Direction   DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 1,129 0 0   3 DAV School 1,117 0 0 
2 Jagjeetpur 13 297 1,129   2 Jagjeetpur 324 14 1,117 
3 DAV School 0 845 845   1 Ganeshpuram 0 1,427 1,427 
  Total 1,142 1,142      Total 1,441 1,441 

 
Sitapur-Bharat Mata Temple Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2041 
Sitapur to Bharat Mata Temple Direction   Bharat Mata Temple to Sitapur Direction 
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1 
Sitapur 

563 0 0 
  

14 
Bharat Mata 
Temple 

93 0 0 

2 Jwalapur 1,238 34 563   13 Shantikunj 556 9 93 
3 Arya Nagar 1,339 79 1,767   12 Motichur 1,230 49 640 
4 Ram Nagar 580 78 3,028   11 Kharkhari 306 39 1,822 
5 City Hospital 3,757 371 3,530   10 Har-Ki-Pauri 1,826 90 2,089 

6 
Rishikul 

1,396 537 6,915 
  

9 Mansadevi 
Ropeway Gate 

2,558 419 3,825 

7 
Haridwar Railway 
Station 

1,935 1,817 7,775 
  

8 
Valmiki Chowk 

1,671 337 5,964 

8 
Valmiki Chowk 

310 1,636 7,894 
  

7 
Haridwar 
Railway Station 

1,777 1,910 7,297 

9 
Mansadevi 
Ropeway Gate 

329 3,092 6,567 
  

6 
Rishikul 

541 1,283 7,165 
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10 Har-Ki-Pauri 105 1,719 3,805   5 City Hospital 418 3,095 6,422 
11 Kharkhari 42 275 2,191   4 Ram Nagar 72 623 3,745 
12 Motichur 52 1,222 1,959   3 Arya Nagar 77 1,673 3,194 
13 Shantikunj 8 701 789   2 Jwalapur 38 1,020 1,599 

14 
Bharat Mata 
Temple 0 96 96   1 Sitapur 0 616 616 

  Total 11,654 11,654       Total 11,163 11,163   

           City Hospital-Daksh Temple Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2041 
City Hospital to Daksh Temple Direction   Daksh Temple to City Hospital Direction 
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1 City Hospital 2,957 0 0   5 Daksh Temple 118 0 0 
2 Kankhal Chowk 66 511 2,957   4 Ganeshpuram 2,370 12 118 
3 Kankhal 35 606 2,513   3 Kankhal 831 31 2,476 

4 Ganeshpuram 
13 1,844 1,941 

  2 
Kankhal 
Chowk 

546 81 3,275 

5 Daksh Temple 0 110 110   1 City Hospital 0 3,741 3,741 
  Total 3,071 3,071      Total 3,865 3,865 

 
Valmiki Chowk-Laltaro Bridge Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2041 
Valmiki Chowk to Laltaro Bridge Direction   Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 1,086 0 0   2 Laltaro Bridge 1,090 0 0 
2 Laltaro Bridge 0 1,086 1,086   1 Valmiki Chowk 0 1,090 1,090 
  Total 1,086 1,086      Total 1,090 1,090 

 

           Ganeshpuram-DAV School Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2041 
Ganeshpuram to DAV School Direction   DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 1,461 0 0   3 DAV School 1,481 0 0 
2 Jagjeetpur 18 362 1,461   2 Jagjeetpur 395 18 1,481 
3 DAV School 0 1,118 1,118   1 Ganeshpuram 0 1,857 1,857 
  Total 1,479 1,480      Total 1,876 1,875 

 
Sitapur-Bharat Mata Temple Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2051 
Sitapur to Bharat Mata Temple Direction   Bharat Mata Temple to Sitapur Direction 

S
ta

ti
o

n
 

N
o

. 

S
ta

ti
o

n
 

N
am

e 

B
o

ar
d

in
g

 

A
lig

h
ti

n
g

 

S
ec

ti
o

n
al

 
L

o
ad

 

 S
ta

ti
o

n
 

N
o

. 

S
ta

ti
o

n
 

N
am

e 

B
o

ar
d

in
g

 

A
lig

h
ti

n
g

 

S
ec

ti
o

n
al

 
L

o
ad

 

1 
Sitapur 

691 0 0 
  

14 Bharat Mata 
Temple 

96 0 0 

2 Jwalapur 1,649 40 691   13 Shantikunj 746 9 96 
3 Arya Nagar 1,811 101 2,299   12 Motichur 1,588 58 832 
4 Ram Nagar 717 92 4,009   11 Kharkhari 378 45 2,362 
5 City Hospital 4,871 439 4,634   10 Har-Ki-Pauri 2,441 112 2,695 

6 
Rishikul 

1,896 721 9,067 
  

9 Mansadevi 
Ropeway Gate 

3,415 568 5,023 

7 Haridwar Railway 2,463 2,241 10,241   8 Valmiki Chowk 2,197 429 7,871 
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Station 

8 
Valmiki Chowk 

391 2,135 10,462 
  

7 
Haridwar 
Railway Station 

2,208 2,429 9,638 

9 
Mansadevi 
Ropeway Gate 

440 4,160 8,718 
  

6 
Rishikul 

729 1,739 9,417 

10 Har-Ki-Pauri 132 2,292 4,998   5 City Hospital 501 3,960 8,408 
11 Kharkhari 50 338 2,837   4 Ram Nagar 84 784 4,949 
12 Motichur 63 1,575 2,549   3 Arya Nagar 100 2,282 4,249 
13 Shantikunj 9 948 1,038   2 Jwalapur 47 1,334 2,067 

14 
Bharat Mata 
Temple 

0 99 99 
  1 Sitapur 

0 779 779 

  Total 15,183 15,183      Total 14,530 14,530 
 

City Hospital-Daksh Temple Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2051 
City Hospital to Daksh Temple Direction   Daksh Temple to City Hospital Direction 
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1 City Hospital 3,778 0 0   5 Daksh Temple 135 0 0 
2 Kankhal Chowk 82 673 3,778   4 Ganeshpuram 3,035 12 135 
3 Kankhal 39 805 3,187   3 Kankhal 1,119 35 3,158 

4 Ganeshpuram 13 2,309 2,421   2 
Kankhal 
Chowk 721 102 4,243 

5 Daksh Temple 0 125 125   1 City Hospital 0 4,862 4,862 
  Total 3,912 3,912      Total 5,010 5,010 

 
Valmiki Chowk-Laltaro Bridge Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2051 
Valmiki Chowk to Laltaro Bridge Direction   Laltaro Bridge to Valmiki Chowk Direction 
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1 Valmiki Chowk 1,410 0 0   2 Laltaro Bridge 1,423 0 0 
2 Laltaro Bridge 0 1,410 1,410   1 Valmiki Chowk 0 1,423 1,423 
  Total 1,410 1,410      Total 1,423 1,423 

 

           Ganeshpuram-DAV School Corridor Peak Hour Ridership for Poornima Day - Horizon Year 2051 
Ganeshpuram to DAV School Direction   DAV School to Ganeshpuram Direction 
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1 Ganeshpuram 1,814 0 0   3 DAV School 1,943 0 0 
2 Jagjeetpur 17 395 1,814   2 Jagjeetpur 435 18 1,943 
3 DAV School 0 1,437 1,437   1 Ganeshpuram 0 2,360 2,360 
  Total 1,831 1,832      Total 2,378 2,378 

 
 

 IMPACT OF SHIFTING OF CAR PARKING 2.12

Haridwar is a religious city. Therefore, environmental quality of the city has an important role. 
To maintain a better environmental quality and to reduce the pollution level, an additional option 
of shifting all the car parking from the city core to the two ends of the city has been considered. 
Only through traffic crossing the city will be allowed for cars. This will improve the air quality as 
well as city scape. However, this needs a lot of policy decision and enforcement. With this 
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particular area. The stations of a PRT system are usually closely spaced to provide high level of 
accessibility. It is commonly marketed as a comfortable mode which provides the last mile 
connectivity to the user with negligible waiting time. 

 PRT SYSTEM WORLD WIDE 3.3

The concept of PRT was introduced in 1953 by Don Fichter who conducted a research on 
alternative transportation methods. An operational PRT system was first introduced in 1975 in 
West Virginia University in Morgantown, USA. It connects three campuses of West Virginia 
University. It is also known as Automated Group Rapid Transit system. There is some 
disagreement whether Morgantown system is a true PRT system or not. This is because it has 
a capacity to hold 21 person (8 seated & rest standing), which is large in comparison to most 
PRT concepts. It is also known as Morgantown People mover (MPM). The total length of this 
system is 13.2 km. 

PRT got real momentum only after 2011 when PRT operations began at Heathrow Airport 
Terminal 5. Since then, the world has realized the potentials of PRT system and it is now being 
considered for public transport planning studies in various cities around the world. As of 2014, 
only two modern PRT systems were operational worldwide. Since 2010 a 13-vehicle 2getthere 
system at Masdar City, UAE, and since 2011 a 21-vehicle Ultra PRT system at London 
Heathrow Airport has been operational. The route length of the first phase of Masdar PRT and 
Heathrow PRT is 1.5 km and 3.8 km long respectively. 

 MRT System in India 3.3.1

India is experiencing a rapid growth in both population and rate of urbanisation. Travel demand 
is increasing by 5% annually on average, leading to sharp increase in personal vehicles and 
overwhelming the limited transport infrastructure.  A need was therefore felt to develop mass 
rapid transit systems in metro cities of India to reduce the burden on normal railways as well as 
road transport service providers. Major cities were facing a situation of rising population and 
increasing vehicles which had led to problems like congestion and pollution. To overcome these 
problems, Indian Cities took the initiative towards development of urban mass transit system by 
starting metro rail. Metro rail systems are operational in Delhi, Kolkata, Bangalore Jaipur, 
Chennai, Mumbai, Kochi, Lucknow, Hyderabad, Noida-Greater Noida, Nagpurand Metro 
projects are now being executed in many other cities of India. Some of the images of metro rails 
are given below. 
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GEOMETRIC DESIGN & CIVIL ENGINEERING  

 GENERAL  

This chapter deals with planning, design, civil elevated structure, station design, Geotechnical 
investigation, construction methods, land requirements, Utility services and Traffic diversion 
during construction etc. 

 PLANNING AND  DESIGN 

  Planning  

Mobility and accessibility in particular, is an important element for people in the selection of their 
housing or place of work. Hence PRT system will be an integral part of the urban planning. The 
PRT network needs to be planned to provide the required capacity, while also minimizing its 
footprint to ensure space can be used for other activities. To be able to ensure the throughput 
�R�I�� �3�5�7�� �V�\�V�W�H�P���� �D�Y�R�L�G�L�Q�J�� �W�K�H�� �F�R�Q�J�H�V�W�L�R�Q�� �R�Q�� �µ�Q�R�U�P�D�O�¶�� �U�R�D�G�V�� �D�Q�G avoiding using the space at 
grade, leaving it for other activities such as walking, for other modes of traffic, parks etc. should 
be considered. PRT system requires a dedicated, grade-separated infrastructure (guideway). 
For PRT the popular choice is an elevated infrastructure, a result of the costs of underground 
installation and working within existing spatial planning in build-up areas. The elevated 
infrastructure ensures that many locations are easily reached. The design of the infrastructure 
is a vital element to ensure the width and visual intrusion are minimized. One clear aspect 
needing to be addressed is the accessibility of the stations. Where cars (and bikes) provide 
door-to-door transit (if parking is available at both origin and destination), the best effort for PRT 
requires a network with a high station density. Walking distances should be kept relatively small 
to improve the accessibility and the network will become more attractive to use for people in the 
catchment area of a station. This could impact the costs of the network, as stations are not 
located at grade. 

  Design  

The transit system is one of many elements within a city, with each element influencing and 
being influenced by all of the other elements. The PRT network needs to take into account that:  

�x Stations need to be featured near main attractors of traffic, 

�x Stations need to be spaced such that the walking distance is minimized, 

�x The exact location for a station is based on the space available at each location, 

�x The routes may be restricted by the current spatial planning, 
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�x PRT tracks should preferably be one way, 

�x The junctions of the PRT network should preferably allow only merge/diverge maneuvers, 

�x On- and off ramps are required near stations and at turns  

The complexity in the design is matching the architectural needs of the city with the attraction of 
traffic to the characteristics of the PRT system. In parallel with the design of the route network, 
the locations of the PRT stations have to be determined, based on the requirement to ensure 
the maximum accessibility.  

The construction of the guide way and the stations is a vital phase. Any problems for the public 
and the existing services taking place in the implementation environment should be minimized. 
This means flexibility is required: the ability to fit within the demanding space constraints and 
the ability for reconfiguration after installation.  

Flexibility is an important issue in many developments. Cities are constantly changing and are 
subject to extensive and extended growth �± especially in developing countries. Thus, the 
flexibility to easily reconfigure a transport system to meet new needs is vital. The basic design 
approach and small scale of PRT systems provide considerable flexibility. The disturbance to 
operations caused by major rebuilding programs is a fact of life for most applications, but 
nevertheless remains a major issue and is a significant negative factor for larger scale systems. 
By comparison disruption caused by PRT is minimal. This is due to the far smaller scale of the 
infrastructure which can be largely prefabricated as modules off-site. Although some small-
scale ground works are inevitable the infrastructure as a whole can be installed in months. PRT 
offers the opportunity to alter column spacing with the same superstructure to overcome local 
ground features such as services, footways and roadways, and can operate on smaller radius 
curves so that fitting into existing built environments is more readily achieved.  

The modular construction  also allows elements to be removed and replaced within a short 
time (such as overnight) as part of route modification or extension. Stations are perhaps the 
more complex elements relative to the guide way. A station needs to accommodate the 
throughput expected, but can also be limited in its footprint and/or shape by the spatial planning 
�L�Q���W�K�H���D�U�H�D���R�I���U�H�D�O�L�]�D�W�L�R�Q�����$���µ�V�W�D�Q�G�D�U�G���G�H�V�L�J�Q�¶���I�R�U���D���3�5�7���V�W�D�W�L�R�Q�����R�Q�H-size-fits-all) is very unlikely 
and the stations most of the time will be designed to the surroundings. Although the need for 
multiple station designs can impact the design and construction costs, this is (partly) offset by 
being able to integrate the system in the most favorable location. Within stations there are 
different types of configurations, also dependent on the technology of the PRT system that also 
influences shape and size. Berths to allow arrival and departure of PRT PODs independently 
from each berth. 

An important aspect to take into account is station access. With the guideway typically 
constructed on an elevated level, there is a requirement for either the track to come down or the 
stations to be constructed elevated as well. Because of the space constraints the spatial 
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planning in existing cities pose, bringing the track to grade level is typically not an option �± the 
length of the guideway to reach ground level becomes restrictive of achieving this. Hence 
stations are constructed elevated, which means stairs, escalators and elevators need to be 
integrated �± increasing the costs of the system. There are however opportunities to integrate 
the stations directly into buildings & pedestrian bridges. With the small cross section of the 
vehicles combined with low weight, the structural load can be easily accommodated on first or 
second floors in most buildings. Which means the existing stairs, escalators and elevators can 
also be used. For commercial buildings, this can generate similar store- front value to these 
upper floors as is often attributed today to the ground floor. 

  Structural Design Basis  

The plans and longitudinal sections of the entire track alignment have been shown in the 
General Arrangement Drawings (GAD). Depending upon the availability of road width, median 
or side green, track alignment will run. Accordingly, the guideway supporting columns to be 
designed for tracks in the form of central column or of portal frame design.  

�x Easy Constructability: All the Components will have to be fabricated off-site and 
transported to site just for erection on the top of in-situ pre-constructed foundations, so 
that disturbance to the normal traffic is minimum. 

Structural System: An overview of the typical structural system and the structural concept plan 
is given in Fig 4.1. 
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Figu re 4-1: Typical Structural Details  
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Figure 4-2: Typical Structural Details  
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Figure 4-3: Typical Structural Details  

 

 



    CHAPTER-4: Geometric Design Parameters & Civil Engineering 
 

 

 

  DPR for Personal Rapid Transit System in Haridwar City (Uttarakhand)                                June, 2021                                       136 

  STATION DESIGN 

PRT Stations  are critical elements in PRT systems and ensuring that station capacity matches 
demand with limited passenger waiting time is an essential part of the system design process 
and each station should be designed for its specific location and passenger throughput 
characteristics. 

�$�Q���H�V�V�H�Q�W�L�D�O���I�H�D�W�X�U�H���R�I���3�5�7���V�W�D�W�L�R�Q�V���L�V���W�K�D�W���W�K�H�V�H���D�U�H���O�R�F�D�W�H�G���³�R�I�I���O�L�Q�H�´�����Y�H�K�L�F�O�H�V���G�H�V�W�L�Q�H�G���I�R�U���W�K�H��
station, leave the online track and utilize track dedicated to the station function. This design of 
station must deal with track and structures used for: 

�x deceleration from the Online track line speed,  

�x vehicle queuing,  

�x vehicle berth(s) aligned to provide access to the passenger boarding area, 

�x the passenger waiting/ boarding area, 

�x ticketing area 

�x staircases, escalators, elevators 

�x public amenities such as toilet & shops  

�x vehicle manoeuvring space to re-join station track,  

�x Acceleration to re-join the online track at line speed. 

  Station Track Configuration  

The components of station track should include: 

�x turnout from Online track,  

�x deceleration track leading up to queue point and low speed vehicle maneuvering area,  

�x acceleration track, and  

�x merge track to re-join the online track 

PRT systems use offline stations so that all vehicles can have very short headway. An Offline 
Station is a station which allows a vehicle to stop while other vehicles pass without stopping at 
PRT Stations 

PRT stations are typically created off-line because of the number of vehicles and the short 
headways. For both off-line and on-line stations there are several standard designs that can be 
readily implemented.  

All stations should be designed individually to ensure optimal integration within the local spatial 
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planning (space available) for that particular station. 

The size (length and width), platform and track layout for each station will always be based on 
the capacity required, the traffic intensity expected and the desired image of the location. When 
capacity requires, a station can feature multiple (independent) berths �± allowing for multiple 
vehicles being boarded at the same time, ensuring a higher throughput, eliminating single-point-
of-failure vulnerability and thus increasing system availability. 

Each station might have multiple berths, with perhaps one-third of the vehicles in a system 
being stored at stations waiting for passengers. Elevators and escalators have been provided 
for accessibility to the concourse level. 

The nearest PRT station will be approximately 600-800 m away, so that the commuters can 
easily walk or bike there. To reach the platform level, passengers have to take stairs or elevator 
from the footpath level. They can buy the ticket or can use the smart card / Mobile apps.  
Further they need to feed the information for their destination and based on it the system 
programs the vehicle with your trip information.  

Moving to the boarding turnstile, a vehicle is either waiting (empty pods would be lined up at 
stations until needed) or will arrive shortly, as the pod requirement button is pressed and the 
destination is fed in the system. As the passenger board the vehicle, the door closes, and the 
push button is pressed to signal that the passenger is ready to go. PRT offers a non-stop trip, 
which is faster and takes lesser time in reaching the desired destination. After finishing the first 
journey, the pod immediately becomes available for the next rider. 

�6�W�D�W�L�R�Q�V�� �P�D�\�� �E�H�� �O�R�F�D�W�H�G�� �D�E�R�Y�H���� �D�W���� �R�U�� �E�H�O�R�Z�� �J�U�R�X�Q�G���� �R�U���� �G�X�H�� �W�R�� �W�K�H�� �V�\�V�W�H�P�¶�V�� �Y�L�U�W�X�D�O�O�\�� �V�L�O�H�Q�W��
nature, inside the buildings. Stations can be enclosed or open-air, will always provide at least a 
minimal covering above the berth area and are designed to be suitable for 24-hour operation. 

  Station Elements   

The PRT Station design comprises the following elements:  

�x Berth  - (vehicle docking point, interfaces, buffer + charging equipment). Berths are the 
docking point where the vehicles wait for the passengers and from where passenger can 
board the vehicle. 

�x Passenger Interface  (at each berth): Destination selection console,  

�x Plinth  (where required, raised floor for passenger level access to vehicles)  

�x Envelope  (passenger weather protection + vehicle movement area segregation screen)  

�x Canopy  passenger area roof + vehicle solar shading) 
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  Station Details  

The proposed Haridwar PRT system will comprise of 21 stations. The main purpose is to 
provide seamless connectivity across the city, commercial zones, Railway Station, Bus Stand, 
tourist places like Harki Pauri Mansa Devi Temple, Bharat Mata Temple, Daksh Temple   etc. 
Total route lengths of 20.74km. PRT stations are located at major transit area with high footfall   
and are planned for to connect important tourist attractions at Haridwar.  Stations are planned 
within the walkable distances for the passengers from their origin/destinations. Maintenance 
yard and a control room for the operation and maintenance of the full system are planned near 
Rishikul. 

 TRACK ALIGNMENT AND GUIDEWAY 

PRT system uses a dedicated guide way, which can be constructed elevated, underground, 
embedded in buildings. The dedicated guide way ensures the congestion of normal city streets 
is avoided and supports system safety. PRT system uses a simple, completely flat guide way �± 
comparable to normal roads. Optionally the track only consists of two asphalt rails (instead of 
paving the entire track width).  

Standard elevated Guideway to be fabricated in steel would be 6 m to 9 m high with ramping up 
and ramping down depending on locations as and wherever required as non-standard ones. 
Online tracks bypass the stations without any turning by just moving to 10 mtr. Over the stations 
and station entry / exits happens at 6m. level. 

Guideway will be of various designs, such as, single guideway, double guideway on single 
stack, single guideway with double stack, double guideway with double stack, triple guideway, 
triple guideway with double stack, etc. depending on site context. Broadly, both track at same 
level or tack above other track (F type) will commonly use along the entire route. F-type track 
will majorly be implemented on the single road (without a median) and will be placed on the 
side pathway. Apart from this all the track will be laid on the road median. The exact locations of 
placement of columns with various combinations would be worked out only after detailed 
engineering is finalized. However, in general the columns would be designed for standardized 
span length of 18 m to 20 m and non-standard spans would be used in the curved stretch and 
to clear any site-specific conflict.  

Guideway supports will be of different types, namely, single column, double columns as portal 
frame, columns with cantilever support, etc. depending upon the road widths available, 
underground existing storm water and sewerage lines alignment and building projections etc. 

To enable automated operations, passive reference points (magnets) are embedded in the road 
surface every 4 meters. There is no requirement for any physical guidance (rail) or other 
guiding infrastructure elements (kerbs and/or walls), making the system less vulnerable (more 
reliable) and ensuring reduced capital and maintenance costs. 
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Where spatial planning allows the track can be constructed at grade, realizing significant cost 
advantages and avoiding visual intrusion. Although the PRT system is equipped with obstacle 
detection systems to prevent collisions, people should be discouraged from entering the track 
as this will disturb operations.  

PRT system allows for customization of (each section of) the guide way to achieve a natural fit 
with the environment. Typically, a PRT system will be build-up of multiple (intersecting) single 
lane loops. Depending on the area of operation, a section of a loop could be constructed 
elevated or at grade. Even though systems are engineered to maximize safety and reliability 
performance, the eventuality of evacuation should be taken into account. 

The details of Horizontal and vertical curves if the PRT alignment are given at Annexure  - 4.1  

 DESCRIPTION OF ROUTE ALIGNMENT OF PRT CORRIDORS 

  Corridor �±1:  Sitapur to Bharat Mata Temple  

This Corridor is planned as fully elevated corridor starts from Sitapur runs along Jwalapur Road, 
Haridwar Main Road, Upper Road, Haridwar-Motichur Road, Haridwar �± Rishikesh Road (NH 
334) and  Sapt Rishi Road and terminates at Bharat Mata Temple.  The total length of the 
Corridor is 14.553 km with 14 stations.  

The Corridor starts from Sitapur at Chainage (-) 29.900 where Sitapur station is planned off the 
road by the side of Roorkee - Haridwar Road (NH-334). The alignment takes right turn and 
crosses Ganga canal and align along the Jwalapur main road by taking right turn again and 
reaches Jwalapur where a second PRT station is planned at Chainage 398.6m. The alignment 
continues on Jwalapur main road for about 1 km and takes left turn and aligns along Haridwar 
main road runs by the side of railway line for about 200 m and take right turn and crosses the 
railway tracks at Chainage 1340 m and reaches Arya Nagar where a PRT station is planned at 
Chainage 1704.1m. The alignment continues to run along the median of Haridwar main road for 
about 5 km length and five PRT stations are planned in this stretch viz. Ram Nagar (Ch. 
2762.6m), City Hospital (Ch. 3760.2m), Rishikul (Ch.4709.5m), Haridwar Railway Station 
(Ch.6119.5m) and Valmiki Chowk(Ch. 6781.2m). After Valmiki station, the alignment runs along 
upper road towards Har ki Pauri for about 1 km stretch and a station viz. Mansa Devi Ropeway 
gate is planned at Ch.7638.2m. Further, the alignment take a  left turn and align along 
Haridwar-Motichur Road for about 3 km stretch where three PRT stations namely Har ki Pauri 
(Ch.8130.0m), Kharkhari (Ch. 9519.6m) and Motichur (Ch.10925.2m) are planned on this 
stretch. Thereafter the alignment reaches Haridwar �± Rishikesh Road (NH 334) at Chainage 
11200m and runs along the road for about 1.6 km (upto Ch.12 875 m) and take right turn and 
align along Sapt Rishi Road and run on this road for about 1.5 km. On this stretch two PRT 
stations are planned namely Shantikunj (Ch. 13278.4m) and Bharat mata Temple (Ch. 
14382.4m). The Corridor terminates at Ch 14448.1m (dead end.) 
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  Corridor �±2:  City Hospital to Daksh Temple  

This Corridor is planned as fully elevated corridor starts at City Hospital and have interchange 
connectivity with Sitapur �± Bharat Mata Temple PRT Corridor at this location  runs along Bye 
pass  road crosses Ganga canal and Roorkee - Haridwar Road (NH-334) and further runs along  
Bhairav Mandir Road, take left turn and runs along Jwalapur Road, take right  turn and runs 
along Laksar Road, take further left turn and run along Gurubaksh Vihar Road and  thereafter 
take right turn, runs along Daksh Mandir Road, and terminates near Daksh temple. The total 
length of the Corridor is 3.109 km with 4 stations.   

The Corridor starts from City Hospital at Chainage 0.0 which is interchange Station. The 
alignment runs along Bye pass road crosses Ganga canal and Roorkee - Haridwar Road (NH-
334) and further runs along Bhairav Mandir Road where a PRT station Viz Kankhal Chowk is 
planned at Chainage 598.4m. The alignment continues on this road upto Chainage 1030m and 
takes left turn to align along Jwalapur Road. A PRT station namely Kankhal is planned at 
Chainage 1127.8m. Thereafter alignment continues on Jwalapur Road upto Chainage 1215m 
and takes right turn towards Laksar Road. The alignment runs along this road for about 725 m 
i.e.  upto Chainage 1940 m and thereafter further runs along Gurubaksh Vihar Road for about 
930 m i.e.  upto Chainage 2870m and take right turn and align along Daksh Mandir Road and 
terminates near Daksh Temple where a PRT  terminal station namely Daksh temple is planned 
at Chainage3018.2m.The Corridor terminates at Ch. 3109.9m (dead end.) 

  Corridor �±3:  Valmiki Chowk to Laltaro Brid ge 

This Corridor is planned as fully elevated corridor starts at Valmiki Chowk and have interchange 
connectivity with Sitapur �± Bharat Mata Temple PRT Corridor at this location The alignment 
starts at Valmiki Chowk runs towards Laltaro Bridge crosses Ganga canal and take left turn 
runs alongside of Roorkee - Haridwar Road (NH-334) and a off �±road PRT station viz bridge is 
planned near parking area. This station is planned to be integrated with proposed Haridwar �± 
Rishikesh Metrolite Corridor at this location. The total length of the Corridor /spur is 0.693 km 
with 1 PRT station. 

  Corridor �±4:  Ganeshpuram to DAV School  

This Corridor is planned as fully elevated corridor starts at Ganeshpuram and has interchange 
connectivity with City Hospital �±Daksh Temple PRT Corridor at this location. The alignment 
starts at Ganeshpuram runs along Laksar Road for about 2.3 km upto DAV school. On this 
�V�W�U�H�W�F�K�������3�5�7���V�W�D�W�L�R�Q�V���D�U�H���S�O�D�Q�Q�H�G���Q�D�P�H�O�\���-�D�J�M�H�H�W�S�X�U���D�Q�G���µ�'�$�9���6�F�K�R�R�O���µ�D�W���&�K�D�L�Q�D�J�H�V�������������P��
and 2275m respectively. The corridor terminates at Chainage 2379.3m. The total length of the 
Corridor /spur is 2.40 km with 2 PRT station.   

Index plan showing the route alignment and station locations of above PRT corridors is 
given in Annexure 4.3. 
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Figure 4-4 :  Typical Guideway System �± Sections  

 

  Some of the Typical Station views are given be low  

 
Figure 4-5 : PRT Station Elevation 1  
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Figure 4-6: PRT Station Elevation 2  

 

 
 

Figure 4-7:  PRT Station Side Elevation  
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Figure 4-8 : Station Perspective  

 

 
Figure 4-9: Station Perspective  
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Figure 4-10: Station Perspective  

 

 
Figure 4-11: Station Perspective  

 



    CHAPTER-4: Geometric Design Parameters & Civil Engineering 
 

 

 

  DPR for Personal Rapid Transit System in Haridwar City (Uttarakhand)                                June, 2021                                       145 

 ROAD WIDTH REQUIRED DURING CONSTRUCTION 

As most of the construction is to be carried out on the middle of the road, a width of about 5 to 7 
m will be required for construction activities, during piling and open foundation work and the 
same will be barricaded.  It is proposed that necessary traffic management plan during 
construction by diversion/rerouting of traffic, if necessary.  In certain cases, one-way traffic may 
be resorted to. 

The implementing agency has to take up the following preliminary works on priority to ensure 
no delay in implementing the project: 

1. Preliminary action for diversion of utility and preparation of estimates thereof. 

2. Reservation of land along the corridor, identification and survey for acquisition. 

 GEO-TECHNICAL INVESTIGATIONS 

  Methodology of Investigation  

The investigation has been planned to obtain the subsurface stratification in the proposed 
project area and collect soil samples for laboratory testing to determine the engineering 
properties such as shear strength, along with basic engineering classification of the subsurface 
stratum to arrive at the foundation design parameters. 

For Geotechnical investigation work, boring / drilling rig has been installed at the specified 
borehole locations. Stability of rig was ensured by making the ground level. Boring has been 
advanced by shell and auger method in soil and sampling carried out at regular interval in the 
bore hole. 

The rig deployed was suitable for and had arrangement for boring, conducting Standard 
Penetration Test (SPT), collection of Undisturbed Soil Sample (UDS) and Disturbed Soil 
Samples (DS). 

  Standard Pene tration Tests (SPT)  

Standard Penetration Tests (SPT) are planned to be conducted at different depths in these bore 
holes. SPT split spoon sampler of standard dimensions has been driven into the soil from the 
borehole bottom using 63.5 kg hammer falling from 75 cm height. The SPT weight was 
mechanically lifted to the specified height and allowed to fall freely on the anvil with the use of 
cathead winch with one to one and half turn of the drum. The efficiency of the SPT blows is 
expected to be 65 to 75% in this system, and can be directly used in most of analyses involving 
�³�1�´���Y�D�O�X�H�V�� 

Blow counts for the penetration of every 15 cm were recorded and the N is reported as the blow 
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counts for 30 cm penetration of the sampler leaving the first 15 cm penetration as seating 
driver. 

When the number of blows exceeded 50 to penetrate the first or second 15 cm length of the 
sampler, the SPT N is regarded as more than 100 as described in IS 2131 �± 1981. The test is 
terminated in such case and a record of penetration of the sampler under 50 blows is made. 
SPT refusal is recorded when there is no penetration of the sampler at any stage and also 
when a rebound of the sounding system is recorded. These tests were conducted at close 
intervals of 1.5m at shallow depths so that a continuous SPT N profile is available. 

Geology  

Geologically the area may be divided into three zones viz. Swales, Bhabar and Gangetic 
Alluvial Plains from North to South. 

Siwalik Range: This forms the outermost part of Himalaya and comprises Tertiary Group of 
rocks. In Bhagwanpur block only Upper and Middle Siwaliks are exposed. The Upper Siwaliks 
is constituted of boulders, pebbles, sand and clay. The boulders and pebbles are mostly of 
�T�X�D�U�W�]�L�W�H�¶�V���� �0�L�G�G�O�H�� �6�L�Z�D�O�L�N�V�� �F�R�P�S�U�L�V�H�V�� �P�D�L�Q�O�\�� �J�U�H�\�� �P�L�F�D�F�H�R�X�V�� �V�D�Q�G�V�W�R�Qe and siltstone. Older 
Alluvium (Piedmont Plains or Bhabar): The Piedmont Plains are formed along the foothills of 
�6�L�Z�D�O�L�N�V�����,�W���L�V���I�R�U�P�H�G���E�\���I�O�R�R�G�L�Q�J���K�L�O�O���W�R�U�U�H�Q�W�V���D�Q�G���Q�D�O�O�D�K�V�����O�R�F�D�O�O�\���W�H�U�P�H�G���D�V���µ�5�D�R�¶�������$�O�O�X�Y�L�D�O���I�D�Q�V��
in the piedmont zones are wider and longer when formed along mature streams. The Older 
Alluvium consists of polycyclic sequence of brown to grey silt, clay with boulders and pebbles. 

Soil Type  

The northern part, paleochannels and active flood plain rivers have soils of sandy loam 
whereas remaining part of the block is covered by silty loam soils. Important soil is ultimo, which 
is the brown hill soil, occurring all through the northern part of the block. These are the soils 
with a horizon of clay accumulation and low base supply. Entisols are the soils (also called the 
Bhabar soil) occurring all along the foothills of Siwaliks and extends upto Tarai. These soils are 
without pedogenic horizons. Though these soils consist of boulders, pebble sand, silt and clay. 
Moll soils, also called the Tara soil, occur in the southern part of the block. They consist mainly 
offline- grained and, silt and clay. 

  Seismicity  

The seismic hazard map of India was updated in 2002 by the Bureau of Indian Standards (BIS) 
as per IS:1893 (Part-1)-2002. The area under study and its surroundings are seismically active 
falls in Seismic Zone-IV. The Seismic map & recent earthquake map is as follows. 
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Figure 4-12: Seismic Zone of India (IS: 1893  (Part -I) -2002) 
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Figure 4-13: Seismic Map of Uttarakhand  

  Foundations  

Type of Foundation : Details are given in Geotechnical Investigation Report. 

  Brief Detail of Geo -Technical Investigations  

Twelve numbers of boreholes of diameter 150 mm were made within the proposed route 
alignment of the PRT project from (i) Sitapur to Bharat Mata Temple (ii) Perm Nagar to Daksh 
Temple & (iii) Ganeshpuram to DAV School. The boreholes were progressed using power 
driven rotary drilling machines. Where caving of the borehole occurred, casing was used to 
keep the borehole stable. The depth of borehole has been given in Geo-tech Report. The bore 
holes were started in 150 mm diameter in top soil stratum and then 75mm (NX size) in the rock 
mass or the refusal strata fully disintegrated rock mass. After getting the refusal in Standard 
penetration test and where the borehole could not be progressed even after using the chisels 
for displacing or breaking the gravels, bore holes were further progressed by using the diamond 
�E�L�W�V�����7�K�H���O�R�F�D�W�L�R�Q�V���R�I���E�R�U�H�K�R�O�H�V���K�D�Y�H���E�H�H�Q���U�H�S�R�U�W�H�G���L�Q���³�7�(�6�7���/�2�&�$�7�,�2�1���3�/�$�1�´�� 

Standard Penetration Tests were conducted at every interval of1.50m or any change of strata 
as per the procedure in IS 2131-1981 in all the boreholes. For conducting the test, the bottom of 
the borehole was properly cleaned and split spoon sampler was properly seated in position in 
the borehole. The split spoon sampler resting on the bottom of borehole was allowed to sink 
under its own weight; then the sampler was allowed to penetrate 15 cm with the blows of the 
hammer 63.50 kg weight falling free through 75cm, thereafter the split spoon sampler was 
further driven by another 15 cm. For the 3rd and final drive, the sampler was further allowed to 
penetrate 15 cm. The number of blows required to affect each 15 cm of penetration was 
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recorded. The first 15 cm of drive is considered to be seating drive. 

 
Figure 4-14: Structure of SPT Sampler  

The total blows of penetration for the second and third 15 cm of penetration is termed the 
�S�H�Q�H�W�U�D�W�L�R�Q�� �U�H�V�L�V�W�D�Q�F�H�� �1���� �7�K�H�� �1�¶�� �Y�D�O�X�H�V�� �D�U�H�� �L�Q�G�L�F�D�W�L�Y�H�� �R�I�� �W�K�H�� �F�R�P�S�D�F�W�Q�H�V�V���� �U�H�O�D�W�L�Y�H�� �G�H�Q�V�L�W�\�� �R�I��
cohesion less soils and consistency of cohesive soils. 

In case the blows count of SPT in soil (including the number of blows of seating) exceeds 100, 
the corresponding penetration was recorded and this particular test at that depth stopped. If the 
total penetration is more than the seating penetration of 15 cm, then breakup of blows count for 
15 cm seating penetration and for remaining portion of penetration is also given. 

�6�3�7���µ�1�¶���Y�D�O�X�H�V���D�U�H���F�R�U�U�H�O�D�W�H�G���Z�L�W�K���U�H�O�D�W�L�Y�H���R�I���Q�R�Q-cohesive stratum as per BS: 5930 (1999) - for 
sandy strata and with consistency of cohesive stratum. 

Table 4-1: Correlation for clay/Plastic silt  
Correlation for Clay/  

Plastic Silt  
Correlation for Sand/  

Non-Plastic Silt  

Consistency of clays  Penetration Value  
Relative Density of 

sand  
Penetration Value  

Very Soft 0 to 2 Blows Very loose 0 to 4 Blows 
Soft 3 to 4 Blows Loose 5 to 10 Blows 
Medium Stiff 5 to 8 Blows Medium 11 to 30 Blows 
Stiff 9 to 16 Blows Dense 31 to 50 Blows 
Very Stiff 17 to 32 Blows Very Dense Above 50 
Hard Above 32   

In this method, the sampler acts as a probe and the driving energy is supplied by the fall of the 
�G�U�R�S���Z�H�L�J�K�W�����7�K�H���Y�D�O�X�H�V���R�I���µ�1�¶���G�H�S�H�Q�G���R�Q���W�K�H���F�R�P�S�D�F�W�Q�H�V�V���R�U���U�H�O�D�W�L�Y�H���G�H�Q�V�L�W�\���R�I���W�K�H���P�D�W�H�U�L�H�O�����,�Q��
�K�D�U�G�� �I�R�U�P�D�W�L�R�Q�V���� �W�K�H�� �W�H�V�W�L�Q�J�� �L�V�� �G�L�V�F�R�Q�W�L�Q�X�H�G�� �L�I�� �µ�1�¶�� �Y�D�O�X�H�� �L�V�� �I�R�X�Q�G�� �W�R�� �E�H�� �P�R�U�H�� �W�K�D�Q�� ���������� �,�W�� �L�V��
termed as refusal. 

�µ�1�¶�� �Y�D�O�X�H�� �G�H�S�H�Q�G�V�� �X�S�R�Q�� �G�H�J�U�H�H�� �R�I�� �V�D�W�X�U�D�W�L�R�Q�� �D�Q�G�� �R�Y�H�U�� �E�X�U�G�H�Q�� �S�U�H�V�V�X�U�H�� �R�I�� �W�K�H�� �I�R�U�P�D�W�L�R�Q���� �6�L�O�W�\��
fine sand and fine sand below the water table develop pore water pressure depending on the 
in-situ void ratio, which in turn affects the effective stress. This change in effective stress 
�L�Q�I�O�X�H�Q�F�H�V���W�K�H���µ�1�¶���Y�D�O�X�H���F�R�Q�V�L�G�H�U�D�E�O�\�� 
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�7�H�U�]�D�J�K�L���D�Q�G���S�H�F�N���K�D�Y�H���U�H�F�R�P�P�H�Q�G�H�G���D���F�R�U�U�H�F�W�L�R�Q���I�R�U���µ�1�¶���Y�D�O�X�H�V���L�Q���F�D�V�H���R�I���V�D�W�X�U�D�W�H�G���6�L�O�W�\���D�Q�G��
�I�L�Q�H���V�D�Q�G���Z�K�H�Q���W�K�H���µ�1�¶���R�E�V�H�U�Y�H�G���L�Q���W�K�H���I�L�H�O�G���L�V���K�L�J�K�H�U���W�K�D�Q�������� 

�0�R�G�L�I�L�H�G���Y�D�O�X�H���µ�1�¶� ����5+ (N-15)/2. 

Soil sample obtained from standard spoon sampler for all above standard penetration tests 
were collected in the polythene bags of suitable size. These samples were property seal, 
labelled, record and carefully transported to the laboratory for testing.  

Disturbed soil samples were tried to be collected at every 1.5-meter interval and at significant 
change of stratum. Soils from cutting edge of SPT samplers and retained in split spoon 
sampler, used for Standard Penetration Tests was taken as disturbed samples. These samples 
were placed in polythene bags without delay and sealed adequately, where the disturbed soil 
samples could not be collected from SPT. 

Undisturbed soil samples were tried to be collected in accordance with IS: 2132-1986. 
Undisturbed soil samples (UDS) were obtained at every 2.50 m and 5.00 meter in most of the 
boreholes, however the exact depth of UDS collection is given in Bore Log chart. Undisturbed 
samples were collected using 100 mm dia and 450 mm long MS tubes provided with sampler 
head with ball check arrangement. Collection of Undisturbed samples in very hard cohesive 
soils/ dense granular soils/gravels/ cobbles/ pebbles/ boulders, refusal strata are practically not 
possible and such collected samples will not truly represent the undisturbed conditions. 
Immediately after taking and undisturbed sample in a tube, the adopter head was removed 
along with the disturbed material. The visible ends of the samples shall each be trimmed off any 
wet disturbed soil. The ends will then be coated alternately with four layers of just molten wax. 
More molten wax will then be added to give a total thickness of not less than 25mm. 

Field permeability test have been conducted at specified location as per IS 5529 Part-1.  

The depth of ground water table was carefully noted in the completed borehole. The ground 
water table in the borehole was allowed to stabilize and measured after 8, 16, 24 and 48 hours. 
It was ensured that last two reading were identical. The records of water table have been given 
in Geo-tech report. 

Rock core recovered during the NX size (75mm dia.) rock drilling have been measured, 
numbered and packed in wooden core boxes. The Core Recovery (CR) and Rock Quality 
Designation (RQD) information have been reported in bore log charts.  

Laboratory Tests  

The following laboratory tests were conducted to determine the engineering characteristics of 
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sub-soils: 

Natural moisture contents  were determined by oven drying method as per IS 2720 (part II)-
2010.  

Dry and Bulk density  of soil strata were obtained using Shelby tubes in accordance with IS 
2720 (part XXIX)-1975.  

Mechanical sieve analysis  test was performed in accordance with IS 2720 (Part IV) 2010, for 
the purpose of identification by grain size analysis, on coarse part of the soil samples. 

Particle size analysis  test by hydrometer method were performed in accordance with IS 2720 
(Part IV) - 1965 on the part of soil samples obtained after the sieve analysis.  

�$�W�W�H�U�E�H�U�J�¶�V���O�L�P�L�W�V tests were performed in accordance with IS 2720 (part V)-2010. 

Specific gravity  tests were performed in accordance with IS 2720 (part III-sec. 1) -2011. 

Tri -axial Compression Test  under Unconsolidated Un-drained (UU) as per IS: 2720 (Part-XI)-
2011 were performed on the undisturbed soil samples obtained during the field investigation. 
Some of the tests have been conducted on the remoulded soil samples, where undisturbed soil 
samples could not be collected during the investigation.  

Direct shear tests  were performed as per IS 2720 (part XIII)-2016, on the undisturbed soil 
samples obtained during the field investigation only when the specimen soil sample could not 
be extracted.  Some of the tests have been conducted on the remoulded soil samples, where 
undisturbed soil samples could not be collected during the investigation. 

Density test  for rock sample were performed in accordance with IS 13030-2016. 

Hardness test  of rock were performed in accordance with IS: 12608-1989. 

Water absorption  and Porosity test on rock samples were performed in accordance with IS: 
1124-1974. 

Chemical analysis  on soil and water  samples were performed in accordance with relevant 
standard. 
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  Field Investigations  

Field work for Geotechnical investigation for the proposed PRT corridors at Haridwar have been 
carried out during the period from 8thSeptember 2020 to13thOctober 2020.  Preparation of 
Geo-technical report is completed. Based on these recommendations for foundation design are 
given in Geotechnical Investigation report. 

Coordinates and Ground water  

The water table at this site was encountered during the boring operation. Depth of water table 
was recorded as per IS 6935-1973.  Recorded depths of water table in different boreholes are 
as under: 

Table 4-2: Coordinates and Ground w ater table  

Borehole 
No. 

Locations  
Coordinates  Depth of 

borehole 
(m) 

Water 
Table 
(m) N E 

BH-1 
Har Ki Paudi (Near Sulabh 
Complex) 

3274932.14 219194.13 30.00 13.50 

BH-2 Bhim Goda, Khad Khadi 3275155.11 219257.21 30.00 9.50 

BH-3 
Dudha Dhari Chowk Bhupat 
Wala 

3276294.40 219603.16 30.00 7.00 

BH-4 Sapt Rishi Chungi Marg 
(Shanti Kunj, Haridwar) 

3276294.40 219603.16 12.00 4.00 

BH-5 Bharat Mata Mandir 3276891.10 220380.10 27.00 10.00 

BH-7 
Chandra Charya Chowk 
(Near Over Head Tank) 

3273105.87 217141.48 27.00 8.50 

BH-8 
Y.M.P.B. Hospital Laksar 
Road 

3272793.50 217174.56 27.00 12.00 

BH-9 
Bharat Vihar Laksar Road 
(NTPC Colony Road) 

3272502.20 217208.27 24.00 10.00 

BH-10 
Shivedale School (Jagjeet 
Pur, Laksar Road) 

3271757.42 217045.19 27.00 12.00 

BH-11 
D.A.V. School (Jag Jeet Pur, 
Laksar Road) Near Police 
Chowki 

3271498.94 216630.16 30.00 7.50 

BH-12 Sita Pur(Near Pink Bridge) 3272624.40 215275.88 30.00 7.50 

BH-13 Durga Chowk Jwala Pur 3272707.38 215530.48 27.00 7.50 

  Details of Soil & Rock Strata  

The classification of soil strata has been done with the help of soil characteristics obtained in 
laboratory tests as per IS 1498-1978. The description of rock masses has been made as per IS: 
13665 (part-1)-1998. 
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  Classification Criteria of Rock Masses  

Rock classification in terms of weathering and state of fractures and strength is carried out in 
the following manner. Tabulations given in below explain it briefly. 

Table 4-3: Classification Criteria of Rock Masses  

Terms  Description  Grade  
Geologist 
Interpretation  

Fresh 
No visible sign of rock material weathering; 
perhaps slight coloration on major discontinuity 
surfaces  

I CR > 90 % 

Slightly 
Weathered 

Discoloration indicates weathering of rock 
material and discontinuity surfaces. All the rock 
material may be discoloured by weathering.  

II 
CR between 
70 % to 90 % 

Moderately 
Weathered 

Less than half of the rock material is 
decomposed or disintegrated to a soil. Fresh or 
discoloured rock is present either as a 
continuous framework or as core-stones.  
 

III 
CR between 
51 % to 70 % 

Highly 
Weathered 

More than half of the rock material is 
decomposed or disintegrated to a soil. Fresh or 
discoloured rock is present either as a 
discontinuous framework or as core-stones.  

IV CR between 
11 % to 50 % 

Completely 
weathered 

All rock material is decomposed and / or 
disintegrated to soil. The original mass structure 
is still largely intact.  

V 
CR between 
zero to 10 % 

Residual Soil 

All rock material is converted to soil. The mass 
structure and material fabric are destroyed. 
There is a large change in volume, but the soil 
has not been significantly transported.  

VI 
CR = Zero % 
But N > 50 

CR indicates Core Recovery 

As per IS 4464, It should be understood that all grades of weathering may not be seen in a 
given rock mass and that in some cases a particular grade may be present to a very small 
extent. Distribution of the various weathering grades of rock material in the rock mass may be 
related to the porosity of the rock material and the presence of open discontinuities of all types 
in the rock mass. 

Relation between RQD and In-situ Rock quality is further measured by frequency of natural 
joints in rock mass. Rock Quality Designation (RQD) is used to define state of fractures or 
massiveness of rock. Following table defines the quality of rock mass. 

Table 4-4: Classification of RQD  
RQD classification  RQD % 

Excellent 91 to 100 
Good 76 to 90 
Fair 51-75 
Poor 25-50 

Very Poor 0-25 
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Table 4-5: Classification of Rock by Compressive Strength  

Rock type  Unconfined compressive strength in MPa  

Extremely strong >200 
Very Strong 100 to 200 
 Strong 50 to 100 
Moderately Strong 12.5 to 50 
Moderately Weak 5 to 12.5 
Weak 1.25 to 5 
Very weak <1.25 

  Calculations and Results  

A suitable foundation for any structure should have an adequate factor of safety against 
exceeding the bearing capacity of the supporting soils.  Also, the vertical movements due to 
compression of the soils should be within tolerable limits for the structure. We consider that 
foundation designed in accordance with the recommendations given herein will satisfy these 
criteria. 

RCC bored cast-in-situ piles may be used to support the structural loads of proposed viaduct / 
stations in the elevated section. The details are provided in geotechnical investigation Reports. 

Table 4-6: Recommended Foundation Type  

Alignment  Section  Boreholes  
Recommend ed Foundation 

Type  

Corridor 1- Sitapur to Bharat mata Temple 
Corridor 2 �± City hospital to Daksh Temple 
Corridor 3 �± Valmiki Chowk to Laltaro Bridge 
Corridor 4 �± Ganeshpuram to DAV School 

Elevated 
BH-1 to 
BH-12 

Pile Foundations may be 
provided for the proposed 
PRT track & Stations. 
(Details are provided in 
Geotechnical Investigation 
report) 

 Safe Pile Capacity  

Pile foundation shall be provided for the proposed structure. The depth and   corresponding 
safe bearing capacity shall be given in table below: 

Table 4-7: Safe Pile Capacities  
Borehole  Pile 

Diameter(
mm) 

Length 
of Pile 

(m) 

Safe Vertical 
Load Carrying 

capacity in 
(Tonne)  

Recommended 
Vertical Safe 

Load Carrying 
capacity in 

(Tonne)  

Safe 
Horizontal 

Load 
Carrying 

capacity in 
(Tonne)  

Recommended 
Vertical Safe 

Load Carrying 
capacity in 

(Tonne)  

BH-1 1200 15.0 160 160 44 40 
BH-2 1200 15.0 160 160 44 40 

BH-3 1200 
12.0 150 150 44 40 
15.0 200 200 44 40 

BH-4 1200 
12.0 150 150 44 40 
15.0 210 200 44 40 

BH-5 1200 
12.0 153 150 44 40 
15.0 210 200 44 40 

BH-7 1200 12.0 153 150 44 40 
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Borehole  Pile 
Diameter(

mm) 

Length 
of Pile 

(m) 

Safe Vertical 
Load Carrying 

capacity in 
(Tonne)  

Recommended 
Vertical Safe 

Load Carrying 
capacity in 

(Tonne)  

Safe 
Horizontal 

Load 
Carrying 

capacity in 
(Tonne)  

Recommended 
Vertical Safe 

Load Carrying 
capacity in 

(Tonne)  

15.0 210 200 44 40 

BH-8 1200 
12.0 153 150 44 40 
15.0 210 200 44 40 

BH-9 1200 
12.0 153 150 44 40 
15.0 210 200 44 40 

BH-10 1200 
12.0 153 150 44 40 
15.0 210 200 44 40 

BH-11 1200 
12.0 153 150 44 40 
15.0 210 200 44 40 

BH-12 1200 
12.0 153 150 44 40 
15.0 210 200 44 40 

BH-13 1200 
12.0 153 150 44 40 
15.0 210 200 44 40 

 

 
Figure 4-15: �%�R�U�H�K�R�O�H�¶�V Location Plan for PRT Corridors  
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 LAND  

In order to minimise land acquisitions and to provide good accessibility form either directions, 
the PRT alignment is located mostly along the centre of the roads, which lie on the corridor. 
But, at some locations the geometrics of the roads especially at road turnings may not match 
with geometric parameters required for PRT systems. In such cases, either the alignment will 
be off the road or some properties abutting the road would get affected. Further, some land is 
required for various purposes as detailed below: 

  Land Requirement for following Major Components  

�x PRT Structure (including Route Alignment), Station Building, Platforms, Entry/Exit 
Structures, Traffic Integration Facilities, Depots, etc. 

�x Temporary Construction Depots and work sites. 

�x Maintenance Depot and operation control center (OCC) 

  Land required for elevated stretches  

For elevated section, single steel column supporting the steel girders will be located on the 
middle of road so that the existing roads remain in use as usual.  Accordingly, necessary 
permission for using such right-of-way will have to be obtained from the concerned authorities. 
Land is required mainly for locating the entry/exit structures Maintenance Depot.  Traffic 
integration facilities are provided wherever the same are required. 

The normal viaduct structure of PRT is about 4.2 m (edge to edge) wide. However, for reasons 
of safety a clean marginal distance / setback of about 3m is necessary from either edge of the 
viaduct (or 5.0 m on both sides of the centre line) wherein no structures are to be located. Also, 
it ensures road access and working space all along the viaduct for working of emergency 
equipment and fire brigade. In stretches, where the elevated alignment has to be located away 
from road, acquisition is proposed only for pier locations. 

  Land for Traffic Integration  

Certain land is required for traffic integration at PRT stations integrating with other transport 
systems or having major crowd due to tourists/visitors like Har-Ki-Pauri etc. Hence land for 
traffic integration has been proposed based on the availability. 

  Land Requirement for Stations & Running Section  

As indicated earlier, the ROW of the roads along which the alignment is planned is sufficiently 
wide and hence no land is required for acquisition as long as the alignment is in the centre of 
the road. However, at curved portions, the alignment could not be kept in the centre of the road 
and land acquisition at such locations is inevitable.    
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To the extent possible the Entry and Exit points of stations were planned on the footpaths. 

The details of land permanently required for depot, running sections, stations, ramp, parking, 
property development etc. are indicated in the Tables below. 

Table 4-8: Details of land required for stations  

S. No. Stations  Code 
Land Area  
(sq. m) 

Ownership  Remarks  

Sitapur to Bharat Mata Temple  

1 Sitapur S-1 1351.9 Govt. Open 

2 Jwalapur 
J-1 6.7 Pvt. Adil Steel 

J-2 6.7 Pvt. 
Bharat 
Enterprises 

5 City Hospital 
CH-1 50.6 Govt. LIC Office 

CH-2 70.2 Govt. Open 

7 Haridwar Railway Station HRS-1 6.8 Govt. parking 

9 Mansadevi Ropeway Gate MRG-1 137.3 Pvt. Building 

10 Har-Ki-Pauri 
HP-1 12.5 Govt. open 

HP-2 35.7 Govt. open 

11 Kharkhari K-1 6.7 Pvt. 
Vijay Tetram 
Niwash 

12 Motichur M-1 182.1 Pvt. Open Land 

    Total   1867.2     

City Hospital to Daksh Temple  

1 Kankhal Chowk KC-1 2.0 Pvt. Nirmal Ashram  

2 Ganeshpuram G-1 324.8 Pvt. Open Plot 

    Total    326.8     

Ganeshpuram to DAV School  

S. No. Stations  Code Land Area  
(sq. m) 

Ownership  Remarks  

1 
  

DAV School 
DS-1 4.8 Pvt. 

Agriculture 
Land 

DS-2 148.4 Pvt. Open Plot 

    Total    398.0     

Valmiki Chowk to Laltaro Bridge  

S. 
 No. 

Stations  Code 
Land Area  

(sq. m) Ownership  Remarks  

1 Laltaro Bridge LB-1 2288.10 Govt. Open  

     Total   2288.1     
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Table 4-9: Details of Land Required for Depot Area  

S No Stations  
Land Area  

(sq. m) 
Ownership  Remarks  

1 DEPOT-1 17730.0 Govt. Open 

 Total =  17370.0   

 
Table 4-10: Details of land required for Running Section  

S. No. Plot  Area (s q.m) Ownership  Remarks  

1 RS-1 440.9 Govt. Land b/w Road 

2 RS-2 896 Govt. Land b/w Road 

3 RS-3 141.1 Govt.   

4 RS-4 93.7 Govt. pump house 

5 RS-5 46.3 Pvt. shop + trust 

6 RS-6 97.2 Pvt. hotel Ganga 

7 RS-7 33.8 Pvt. Building 

8 RS-8 12.9 Pvt. Dharamsala 

9 RS-9 34.6 Pvt. house 

10 RS-10 12.9 Pvt. house 

11 RS-11 213.7 Pvt. house 

12 RS-12 26.4 Govt.   

13 RS-13 34.4 Govt. sub-station 

14 RS-14 358.2 Pvt. Bharat Marble (open)  
Total  2442.1 

  

  Temporary office accommodation  

During construction period, huge quantities of construction materials like reinforcing bars, 
cement, steel sections, shutters, pre-cast segments etc. are to be stored and sufficient land is 
required for storage of these materials. The areas may be identified based on availability as 
vacant on date nearer to the corridors. At the time of construction, depending up on the need 
the location and size can be reassessed and temporary land acquisitions can be made 
accordingly.  

Since the area of land being acquired permanently at most of the stations is bare minimum, the 
land required for construction depots purpose has been considered throughout the corridor @ 
2000sqm at every 5 km.  These sites will be obtained on lease temporarily for the construction 
period. After completion of construction, these will be handed over back to the land-owning 
agency. 
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  Land for property Development  

Government land pocket of about 10 ha. area near DAV School at Haridwar is identified for 
Property Development.  Financial analysis has also been done considering additional income 
from PD. 

  Segment Casting Yard  

Large numbers of steel columns, girders etc. are required for construction of elevated structures 
for which a large open area is required for setting up of casting yards. As far as possible, this 
area should be close to the site, easily accessible and away from habitation. Casting yard will 
need minimum 2 ha. of land. 

  Summary of Land Requirements  

Abstract of land requirements for different components of this corridor is given in the Table 
below. However, the land requirement is summarized below: 

Table 4-11: Summary of Permanent Land Requirement  * 
S.No. PRT Corridor  Stations  

(sq. m) 
Depot  
(sq. m) 

Running 
Section  
(sq. m) 

Property 
Development  
(in ha.)  

1. Sitapur to Bharat Mata Temple 1867.2 

17370.0 2442.1 

10 
(Govt land near 
DAV school to be 
provided by 
Uttarakhand Govt. 
free of Cost) 

2. City Hospital to Daksh Temple 326.8 

3. Valmiki Chowk to Laltaro Bridge. 2288.1 

4. Ganeshpuram to DAV School 398.0 

 Total  4880.1 17370.0 2442.1 10.0 
Grand total  24692.2 10.0 

 
S.No. Description  Govt. Land  

(sq. m)  
Private land  
(sq. m)  

Total  
(sq. m)  

1 Stations 3815.8 1064.3 4880.1 
2 Running Section 1632.5 809.6 2442.1 
3 Depot 17370.0 0.0 17370.0 

  Gross Total Land  24692.2 

*Apart from land required as mentioned in above table, in case Entry/Exit structure of stations 
constructed outside Master plan ROW, then 1-1.5 Hectare additional land will be required.  

 UTILITY DIVERSIONS 

  Introduction  

Besides the details of various aspects e.g., transport demand analysis, route alignment, station 
locations, system design, steel structure, geo-technical investigations etc. as brought out in 
previous paras, there are a number of other engineering issues, which are required to be 
considered in sufficient details before really deciding on taking up any infrastructure project of 
such magnitude. Accordingly, following engineering items have been studied and described in 



    CHAPTER-4: Geometric Design Parameters & Civil Engineering 
 

 

 

  DPR for Personal Rapid Transit System in Haridwar City (Uttarakhand)                                June, 2021                                       160 

this Para. Existing underground and at surface utilities and planning for their diversion during 
construction, if necessary. 

  Utility and Services  

The proposed PRT alignments under Uttarakhand PRT System network are passing along 
major arterial roads of the city road network, which are serving Institutional, Commercial and 
residential areas.  Large number of sub-surfaces, surface and overhead utility services, viz. 
Sewers, water mains, storm water drains, telephone cables, electrical transmission lines, 
electric poles, traffic signals etc. are existing along the proposed alignment. These utility 
services are essential and have to be maintained in working order during different stages of 
construction by temporary / permanent diversions or by supporting in position.  As such, these 
may affect construction and project implementation time schedule /costs, for which necessary 
planning / action needs to be initiated in advance. 

Affected Utilities as indicated hereunder are notional, actual investigation is required before 
commencement of the fieldwork. 

Organizations/ Departments responsible for concerned utility services are provided in 
subsequent table. 

Table 4-12: Organization responsible for utilities and services  
S. No. Organ ization/Dep artment  Utility Services  

1 Uttarakhand Jal Sansthan Water mains, their service lines, including hydrants, 
water treatment plants, pumping station Sewerage 
and drainage lines. etc. 

2 Nagar Nigam Roads, Surface water drains, Nallah etc. 
3 Uttarakhand Power  

Corporation LTD.(UPCL) 
Power cables and their appurtenances, pole mounted 
transformers, power cables etc. 

4 Power Transmission 
Corporation of Uttarakhand 
Ltd. (PTCUL) 

H.T. Lines, their pylons, sub-station, etc. 

5 BSNL Telecommunication cables, junction boxes, telephone 
posts, O.H. Lines etc. 

6 Uttarakhand Traffic Police Traffic signal posts, junction boxes and cable connection 
etc. 

7 Reliance Mobile India Ltd., Telecommunication cables, junction boxes etc., 

8 Idea, Airtel& Tata Tele services 
India Ltd. 

Telecommunication cables, junction boxes etc., 

9 N.A. Gas Pipeline. 

Prior to the actual execution of work at site, detailed investigation of all utilities at foundation 
location will be undertaken well in advance by making trench pit to avoid damage to any utility. 
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  Diversion of Underground Utilities  

While planning for diversion of underground utility services viz. sewer lines, water pipelines, 
cables, etc., during construction of PRT alignment, following guidelines have been adopted: 

�x Utility services have to be kept operational during the entire construction period and after 
completion of project. All proposals should therefore, ensure their uninterrupted functioning.  

�x Sewer lines and water supply lines are mainly affected in underground cut and cover 
construction.  These services are proposed to be maintained by temporarily replacing them 
with CI/Steel pipelines and supporting them during construction, these will be encased in 
reinforced cement concrete after completion of construction and retained as permanent 
lines 

�x Where permanent diversion of the affected utility is not found feasible, temporary diversion 
with CI/Steel pipes without manholes is proposed during construction.  After completion of 
construction, these will be replaced with conventional pipes and manholes. 

�x The elevated steel structure does not pose much of a difficulty in negotiating the 
underground utility services, especially those running across the alignment. The utilities 
infringing at pier location can be easily diverted away from the pile cap location. 

�x In case a major utility is running along/across the alignment which cannot be diverted or the 
diversion of which is difficult, time consuming and uneconomical, the spanning arrangement 
of the viaduct and layout of piles in the foundation may be suitably adjusted to ensure that 
no foundation needs be constructed at the location, where utility is crossing the proposed 
alignment. The utility service can also be encased within the foundation piles. 

  Elevated Stretch  

Entire length in each corridor is elevated. Elevated length of corridor has been planned in the 
centre of the road except at few locations as detailed in the Alignment description. 

  Sewer Lines, Storm Water Drains and Water Lines  

The sewer/drainage lines generally exist in the service lanes i.e. away from main carriageway. 
However, in certain stretches, these have come near the central verge or under main 
carriageway, as a result of subsequent road widening.  

The major sewer/drainage lines and water mains running across the alignment and likely to be 
affected due to location of column foundations are proposed to be taken care of by relocating 
on column supports of viaduct by change in span or by suitably adjusting the layout of pile 
foundations. Where, this is not feasible, lines will be suitably diverted. Provision has been made 
in the project cost estimate towards diversion of utility service lines. 
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  Above -Ground Utilities  

Above ground utilities namely street light poles, traffic signal posts, telecommunication posts, 
junction boxes, etc. are also required to be shifted and relocated suitably during construction of 
elevated viaduct. Since these will be interfering with the proposed alignment. Approximate 
numbers of affected lamp/ telecom/elect posts & boxes are given in Annexure �±4.2. 

 ISSUES RELATED TO INTERFACE WITH EXTERNAL AGENCIES 

In order to complete the work timely and successfully, for all the corridors under Uttarakhand 
PRT Project network, interface with external agencies on different issues shall have to be 
conducted as per details given in the Table below: 

Table 4-13: Interface with External Agencies  
S. No. Name of Agency                                            Issue  

1 Nagar Nigam Clearance of ROW for PRT wherever encroached/occupied. 

2  Railways Crossing of Railway lines at Jwalapur Haridwar 

3 Uttarakhand Traffic 
Police 

Alignment of various corridors under Uttarakhand PRT Project 
network shall pass on/along the roads. 

In addition to above, some more external agencies may have to be coordinated during the 
course of actual construction. 

 TRAFFIC DIVERSION 

  Need  

Traffic Diversion Plans are required in order to look for options and remedial measures so as to 
mitigate any traffic congestion situations arising out due to acquisition of road space during PRT 
construction of various corridors. Any reduction of road space during PRT construction results 
in constrained traffic flow. In order to retain satisfactory levels of traffic flow up to the 
construction time; traffic management and engineering measures need to be taken. They can 
be road widening exercises, traffic segregation, one-way movements, traffic diversions on 
influence area roads, acquisition of service lanes, etc.  

Various construction technologies are in place to ensure that traffic impedance is done at the 
minimum. They are:  

�x For elevated section wherever it is passing along the road, the requirement would be mainly 
along the central verge. 

�x As regards to the alignment cutting across a major traffic corridor, all efforts will be made to 
prevent traffic hold-ups or diversions of any kind. 

  Traffic Diversion Plans  

Only temporary diversion plans will be required during construction of the PRT corridors. At the 
onset, all encroachments from road ROW will have to be removed. These encroachments vary 
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�I�U�R�P�� �µ�R�Q-�V�W�U�H�H�W�¶�� �S�D�U�N�L�Q�J�� �W�R�� �L�Q�I�R�U�P�D�O�� �D�F�W�L�Y�L�W�Les. Total blockage of traffic along the section will be 
done wherever reasonably good alternate road is available.  

Keeping in view of future traffic growth and reduction of carriageway due to PRT construction, 
implementation of traffic management/diversion plans shall become inevitable for ensuring 
smooth traffic movement. 

Annexure  - 4.1 
Table 4-14: Details of Horizontal Curve  

Curve  
No. 

Hand 
of  
Arc  

Radius  
(m) 

Arc  
Length  
(m) 

Transition  
Length (m)  

Included  
Angle  

Tangent 
(m) 

Straight 
Length (m)  

Sitapur - Bharat Mata Temple  

        L1 L2 D M S    154.668 

1 Right 25 26.061 15 15 59 43 38.325 14.355 119.299 

2 Right 50 51.726 30 30 59 16 24.061 28.446 483.089 

3  Left 250 47.321 30 30 10 50 42.575 23.731 24.87 

4  Left 210 163.895 35 25 44 42 59.920 86.377 0 

5 Right 190 106.687 25 25.453 32 10 19.729 54.791 0 

6 Right 66 25.752 25.453 25 22 21 20.594 13.042 46.849 

7  Left 210 140.748 40 40 38 24 04.442 73.132 233.753 

8  Left 3010 210.063 25 25 03 59 54.859 105.074 178.214 

9 Right 710 29.11 40 40 02 20 56.951 14.557 91.773 

10  Left 4010 38.134 25 25 00 32 41.505 19.067 111.232 

11  Left 1210 27.809 25 25 01 19 00.427 13.905 155.443 

12 Right 1310 25.493 25 25 01 06 53.971 12.747 399.369 

13 Right 5010 25.077 10 10 00 17 12.418 12.538 324.591 

14  Left 1310 25.221 20 20 01 06 11.219 12.611 24.261 

15 Right 2510 54.478 20 20 01 14 36.891 27.24 176.757 

16  Left 1510 120.994 25 25 04 35 27.714 60.529 439.866 

17  Left 2210 26.013 10 10 00 40 27.892 13.007 22.954 

18 Right 2710 26 10 10 00 32 58.900 13 574.378 

19 Right 1010 74.44 25 25 04 13 22.350 37.237 76.698 

20  Left 2110 26.8 25 25 00 43 39.875 13.4 338.25 

21 Right 3010 27.406 25 25 00 31 18.017 13.703 362.89 

22  Left 1110 29.098 25 25 01 30 07.058 14.55 164.89 

23 Right 510 27.948 25 25 03 08 23.211 13.977 0 

24  Left 380 26.472 30 30 03 59 29.270 13.242 76.731 

25 Right 1110 26.762 25 25 01 22 53.011 13.382 178.973 

26 Right 130 30.883 25 25 13 36 40.499 15.515 0 

27  Left 90 28.259 40 40 17 59 24.294 14.247 0 

28 Right 310 66.382 35 35 12 16 08.788 33.319 93.66 

29  Left 1110 25.835 10 10 01 20 00.843 12.918 63.707 
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Curve  
No. 

Hand 
of  
Arc  

Radius  
(m) 

Arc  
Length  
(m) 

Transition  
Length (m)  

Included  
Angle  

Tangent 
(m) 

Straight 
Length (m)  

30  Left 260 91.454 30 30 20 09 12.906 46.204 14.521 

31 Right 28 36.998 10 10 75 42 29.930 21.761 0 

32  Left 22 26.94 10 10 70 09 40.339 15.451 125.666 

33  Left 150 25.796 10 10 09 51 12.019 12.93 0 

34 Right 90 47.369 15 15 30 09 22.673 24.247 0 

35  Left 45 32.509 20 20 41 23 28.237 17 0 

36 Right 240 139.451 30 30 33 17 29.163 71.756 51.314 

37  Left 120 24.144 10 10 11 31 40.295 12.113 56.375 

38 Right 190 26.499 10 10 07 59 27.360 13.271 0.765 

39  Left 260 64.944 10 10 14 18 41.979 32.642 41.783 

40 Right 260 26.909 15 15 05 55 47.365 13.466 48.468 

41  Left 510 30.339 15 15 03 24 30.244 15.174 205.37 

42  Left 510 26.376 10 10 02 57 47.559 13.191 46.17 

43 Right 610 93.891 15 15 08 49 08.378 47.039 48.067 

44 Right 450 187.445 15 15 23 51 58.473 95.102 59.846 

45 Right 660 26.334 15 15 02 17 09.932 13.169 77.15 

46  Left 3510 27.353 10 10 00 26 47.409 13.677 222.17 

47  Left 610 125.154 15 15 11 45 19.584 62.798 44.149 

48  Left 1010 27.339 15 15 01 33 03.325 13.671 254.259 

49  Left 1610 25.189 10 10 00 53 47.083 12.595 45.194 

50 Right 1610 25.189 10 10 00 53 47.073 12.595 239.758 

51  Left 360 33.727 15 15 05 22 03.921 16.876 336.025 

52 Right 510 26.369 15 15 02 57 44.758 13.188 327.547 

53 Right 1010 47.302 25 25 02 41 00.086 23.655 155.929 

54 Right 510 46.488 15 15 05 13 21.681 23.26 256.811 

55  Left 910 343.495 15 15 21 37 38.054 173.816 49.832 

56 Right 20 34.972 10 10 100 11 18.153 23.915 120.037 

57  Left 3010 26.434 15 15 00 30 11.408 13.217 69.364 

58 Right 67 25.547 10 10 21 50 47.803 12.93 225.365 

59  Left 5010 31.831 10 10 00 21 50.519 15.916 269.111 

60  Left 60 26.056 10 10 24 52 53.314 13.237 96.522 

61 Right 2010 27.848 25 25 00 47 37.699 13.924 81.738 

62 Right 22 25.173 10 10 65 33 36.715 14.167 0 

63  Left 510 65.4 20 20 07 20 50.388 32.745 202.334 

City Hospital to Daksh Temple at Haridwar   

        L1 L2 D M S   159.694 
1  Left 4010 27.058 10 10 00 23 11.823 13.529 78.636 
2 Right 190 25.69 15 15 07 44 48.819 12.864 161.296 
3 Right 50 26.675 15 15 30 34 03.671 13.663 256.348 
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Curve  
No. 

Hand 
of  
Arc  

Radius  
(m) 

Arc  
Length  
(m) 

Transition  
Length (m)  

Included  
Angle  

Tangent 
(m) 

Straight 
Length (m)  

4 Right 16010 25.767 10 10 00 05 31.965 12.883 171.753 
5  Left 20 26.867 10 10 76 58 07.715 15.9 130.235 
6 Right 22 24.385 10 10 63 30 30.059 13.616 86.287 
7  Left 370 76.576 10 10 11 51 28.918 38.425 72.479 
8  Left 150 157.639 15 15 60 12 49.303 86.976 38.129 
9 Right 185 103.384 15 15 32 01 07.123 53.08 27.81 

10  Left 190 26.056 10 10 07 51 26.470 13.048 68.165 
11  Left 210 31.529 10 10 08 36 07.995 15.794 163.065 
12  Left 35 29.098 10 10 47 38 00.576 15.449 0 
13 Right 78 37.099 10 10 27 15 06.434 18.908 30.271 
14  Left 80 52.924 10 21 37 54 13.255 27.471 0 
15  Left 45 12.285 21 10 15 38 29.465 6.181 151.098 
16 Right 25 28.059 5 5 64 18 20.119 15.715 0 
17  Left 30 26.741 5 5 51 04 16.820 14.332 28.788 
18  Left 250 48.425 15 15 11 05 53.730 24.289 63.34 
19 Right 110 32.039 10 10 16 41 17.598 16.134 131.513 

20  Left 52 23.374 10 10 25 45 15.882 11.888 18.3 

Valmiki Chowk to Laltaro Bridge  
        L1 L2 D M S   31.452 

1 Right 170 60.157 10 10  20 16 29.767 30.396 58.786 

2  Left 140 52.465 10 10  21 28 17.471 26.544 253.514 

3  Left 23 25.352 10 10 63 09 21.750 14.138 154.273 

Ganeshpuram to DAV School  

        L1 L2 D M S   25.235 

1  Left 46 25.619 10 10 31 54 36.922 13.151 34.994 

2 Right 165 25.377 10 10 08 48 42.917 12.713 52.669 

3 Right 1010 50.79 10 10 02 52 52.420 25.4 154.866 

4 Right 240 60.615 10 10 14 28 14.700 30.47 47.27 

5  Left 1005 167.854 25 25 09 34 10.029 84.122 143.853 

6  Left 35 40.166 10 10 65 45 10.475 22.622 78.343 

7 Right 35 30.967 10 10 50 41 39.013 16.58 27.239 

8  Left 310 28.169 10 10 05 12 23.030 14.094 122.512 

9 Right 350 26.613 15 15 04 21 23.631 13.313 0 

10  Left 60 39.164 15 15 37 23 56.145 20.308 97.082 

11 Right 160 55.252 10 10 19 47 08.822 27.904 106.589 

12 Right 260 55.51 10 10 12 13 57.179 27.861 28.581 

13 Right 810 28.198 10 10 01 59 40.604 14.101 99.81 

14 Right 140 56.176 10 10 22 59 24.502 28.471 92.783 

15  Left 210 76.958 10 10 20 59 49.298 38.916 150.016 
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Table 4-15: Details of Vertical  Curve  

S. 
No. 

Chainage  Length  Rail Level  Gradient  Remarks  

 From  To  From  To   

Sitapur - Bharat Mata Temple  

1 -105.0 77.7 182.7 296.9 296.9 0.000% Level 

2 77.7 180.0 102.3 296.9 292.7 -4.155% Fall 

3 180.0 360.0 180.0 292.7 295.5 1.583% Rise 

4 360.0 440.0 80.0 295.5 295.5 0.000% Level 

5 440.0 640.0 200.0 295.5 291.8 -1.857% Fall 

6 640.0 1060.0 420.0 291.8 292.7 0.218% Rise 

7 1060.0 1346.0 286.0 292.7 302.1 3.287% Rise 

8 1346.0 1580.0 234.0 302.1 297.0 -2.179% Fall 

9 1580.0 1750.0 170.0 297.0 297.0 0.000% Level 

10 1750.0 2080.0 330.0 297.0 295.1 -0.584% Fall 

11 2080.0 2460.0 380.0 295.1 295.3 0.060% Rise 

12 2460.0 2700.0 240.0 295.3 298.0 1.125% Rise 

13 2700.0 2820.0 120.0 298.0 298.0 0.000% Level 

14 2820.0 3200.0 380.0 298.0 291.9 -1.605% Fall 

15 3200.0 3710.0 510.0 291.9 295.1 0.627% Rise 

16 3710.0 3834.1 124.1 295.1 295.1 0.000% Level 

17 3834.1 4100.0 265.9 295.1 291.6 -1.309% Fall 

18 4100.0 4360.0 260.0 291.6 294.5 1.092% Rise 

19 4360.0 4650.0 290.0 294.5 300.9 2.221% Rise 

20 4650.0 4750.0 100.0 300.9 300.9 0.000% Level 

21 4750.0 4940.0 190.0 300.9 297.0 -2.059% Fall 

22 4940.0 5260.0 320.0 297.0 297.6 0.199% Rise 

23 5260.0 5530.0 270.0 297.6 299.8 0.812% Rise 

24 5530.0 5800.0 270.0 299.8 298.7 -0.415% Fall 

25 5800.0 6050.0 250.0 298.7 301.4 1.082% Rise 

26 6050.0 6180.0 130.0 301.4 301.4 0.000% Level 

27 6180.0 6360.0 180.0 301.4 297.1 -2.365% Fall 

28 6360.0 6558.4 198.4 297.1 296.6 -0.276% Fall 

29 6558.4 6730.0 171.6 296.6 301.0 2.568% Rise 

30 6730.0 6884.1 154.1 301.0 301.0 0.000% Level 

31 6884.1 7140.0 255.9 301.0 297.2 -1.485% Fall 

32 7140.0 7530.0 390.0 297.2 303.6 1.641% Rise 

33 7530.0 7740.0 210.0 303.6 303.6 0.000% Level 

34 7740.0 7840.0 100.0 303.6 302.1 -1.482% Fall 

35 7840.0 8080.0 240.0 302.1 310.4 3.451% Rise 

36 8080.0 8207.0 127.0 310.4 310.4 0.000% Level 
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37 8207.0 8520.0 313.0 310.4 304.7 -1.821% Fall 

38 8520.0 8705.0 185.0 304.7 301.0 -2.000% Fall 

39 8705.0 8990.0 285.0 301.0 297.0 -1.404% Fall 

40 8990.0 9200.0 210.0 297.0 297.5 0.238% Rise 

41 9200.0 9450.0 250.0 297.5 303.3 2.320% Rise 

42 9450.0 9580.0 130.0 303.3 303.3 0.000% Level 

43 9580.0 9790.0 210.0 303.3 301.5 -0.857% Fall 

44 9790.0 10080.0 290.0 301.5 300.5 -0.358% Fall 

45 10080.0 10400.0 320.0 300.5 301.9 0.438% Rise 

46 10400.0 10580.0 180.0 301.9 303.3 0.798% Rise 

47 10580.0 10844.8 264.8 303.3 307.7 1.662% Rise 

48 10844.8 10970.0 125.2 307.7 307.7 0.000% Level 

49 10970.0 11400.0 430.0 307.7 308.6 0.216% Rise 

50 11400.0 11730.0 330.0 308.6 309.5 0.264% Rise 

51 11730.0 12040.0 310.0 309.5 309.3 -0.065% Fall 

52 12040.0 12320.0 280.0 309.3 309.9 0.214% Rise 

53 12320.0 12930.0 610.0 309.9 321.1 1.830% Rise 

54 12930.0 13224.2 294.2 321.1 321.5 0.149% Rise 

55 13224.2 13325.0 100.8 321.5 321.5 0.000% Level 

56 13325.0 13498.3 173.3 321.5 315.0 -3.751% Fall 

57 13498.3 13816.4 318.1 315.0 305.9 -2.870% Fall 

58 13816.4 14190.0 373.6 305.9 314.3 2.256% Rise 

59 14190.0 14448.4 258.4 314.3 314.3 0.000% Level 

City Hospital to Daksh Temple at Haridwar    

1 0.0 100.0 100.0 295.1 295.1 0.000% Level 

2 100.0 260.0 160.0 295.1 291.9 -1.988% Fall 

3 260.0 480.0 220.0 291.9 309.6 8.055% Rise 

4 480.0 650.0 170.0 309.6 309.6 0.000% Level 

5 650.0 880.0 230.0 309.6 291.0 -8.104% Fall 

6 880.0 1056.4 176.4 291.0 293.2 1.248% Rise 

7 1056.4 1180.0 123.6 293.2 293.2 0.000% Level 

8 1180.0 1380.0 200.0 293.2 285.7 -3.750% Fall 

9 1380.0 1600.0 220.0 285.7 285.8 0.045% Rise 

10 1600.0 1920.0 320.0 285.8 288.3 0.781% Rise 

11 1920.0 2037.0 117.0 288.3 288.3 0.000% Level 

12 2037.0 2200.0 163.0 288.3 284.4 -2.393% Fall 

13 2200.0 2540.0 340.0 284.4 287.6 0.941% Rise 

14 2540.0 2700.0 160.0 287.6 287.0 -0.375% Fall 

15 2700.0 2940.0 240.0 287.0 292.1 2.125% Rise 

16 2940.0 3109.9 169.9 292.1 292.1 0.000% Level 
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Valmiki Chowk to Laltaro Bridge  

1 0.0 80.0 80.0 301.0 301.0 0.000% Level 

2 80.0 340.0 260.0 301.0 295.9 -1.962% Fall 

3 340.0 518.5 178.5 295.9 296.3 0.224% Rise 

4 518.5 696.0 177.5 296.3 296.3 0.000% Level 

Ganeshpuram to DAV School  

1 0.0 180.0 180.0 288.3 288.3 0.000% Level 

2 180.0 533.8 353.8 288.3 283.8 -1.272% Fall 

3 533.8 810.0 276.2 283.8 291.1 2.643% Rise 

4 810.0 900.0 90.0 291.1 291.1 0.000% Level 

5 900.0 1260.0 360.0 291.1 284.4 -1.875% Fall 

6 1260.0 1500.0 240.0 284.4 284.2 -0.079% Fall 

7 1500.0 1801.0 301.0 284.2 283.3 -0.299% Fall 

8 1801.0 2000.0 199.0 283.3 282.2 -0.525% Fall 

9 2000.0 2180.0 180.0 282.2 286.4 2.324% Rise 

10 2180.0 2379.3 199.3 286.4 286.4 0.000% Level 

 

 

  



    CHAPTER-4: Geometric Design Parameters & Civil Engineering 
 

 

 

  DPR for Personal Rapid Transit System in Haridwar City (Uttarakhand)                                June, 2021                                       169 

Annexure  - 4.2 
Table 4-16: Haridwar PRT Corridors Utilities  

S. No. Description  Sitapur to 
Bharat Mata 

Temple  

City Hospital 
to Daksh 
Temple  

Ganeshpuram 
to DAV 
School  

Valmiki Chowk 
to Laltaro 

Bridge  
 

 Nos.  Nos.  Nos.  Nos.  

1 Electric Pole 296 148 47 18 
2 Lamp Post 176 50 40 5 
3 Signal pole 5 1 0 0 
4 Telephone pole 52 2 0 0 
5 MH 285 46 14 6 
6 JB 11 30 1 1 
7 DH 92 24 1 2 
8 BW 2 0 0 0 
9 SB 27 3 2 0 
10 CH 32 4 1 2 
11 OFC 10 0 1 2 
12 Electric Mask 3 0 0 0 
13 TR 106 105 0  
14 CBL 7 4 4 4 
15 WP 1 4 1 6 
16 Chimney 2 3 0 0 
17 Hand Pump 6 1 0 0 
18 IGL 2 7 1 0 
19 TF 6 0 0 0 
20 LB 1 0 0 0 
21 GP 1 0 0 0 
22 KM 0 1 1 1 
23 CCTV 0 1 2 2 

 Total=  1017 329 116 49 
 

S. No. Description  Chainage  

 1 

HT Electrical Lines 

75 
 2 1028.5 
 3 1142.7- 1250.1 
 4 1437.4-1622.3 
 5 2102-2126.1 
 6 2169 
 7 2200 
 8 4645.2 
 9 4689 
 10 HT Electrical Lines 4693.4 
 11 6365.8 
 12 6553.5 
 13 6586.5 
 14 6750.2 
 15 7078 
16 7282.3-8055 
17 HT Electrical Lines 41.6-137.9 
18 239.1 
19 392.6 
20 562.3-680 
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STATION PLANNING  

 STATIONS ON THE LINE 

The proposed for Personal Rapid Transit (PRT) System in Haridwar consists of the following 
corridors: 

S. 
No. 

PRT Corridors  Route Length  
( km)  

Station details  

1 Corridor 1 Sitapur to Bharat Mata Temple 14.55 14 Stations with two interchange 

2 Corridor 2 City Hospital to Daksh Temple 3.10 4 Stations with two interchange 

3 Corridor 3 Valmiki Chowk to Laltaro Bridge 0.69 1 Station with one interchange 

4 Corridor 4 Ganeshpuram to DAV School 2.40 2 Stations with one interchange 

There are three interchange stations in the proposal at Valmiki Chowk, City Hospital and 
Ganeshpuram. The Corridor 1 from Sitapur to Bharat Mata temple serves the city along the 
main road and the other 3 corridors serve as feeders to the main line. 

Majority of the stations as well as the trackway viaduct is constructed over the road and care 
has been take in the design and planning to have minimum adverse impact on the urban fabric 
of the city. 

A total of 21 stations including three interchange stations have been planned along the 
proposed Corridor. All stations are planned as elevated with only staircases and lifts being 
constructed on the footpath in addition to the support columns. This ensures that the traffic and 
pedestrian movement on the road is not affected and the system moulds itself to the working of 
the city spaces and traffic lifelines. 

Table 5-1: Proposed Personal Rapid Transit (PRT) corridors at Hari dwar.  

S. 
No. 

Station Name  Chainage  
Inter Station 
Distance (m)  

Track Level   from 
Ground (m)*  

Platform 
Type  

Alignment  

Corridor 1: Sitapur to Bharat Mata Temple (14 Stations including Two interchange)  
1 Sitapur -29.90 75.1 10.309 Type-1 Elevated 

2 Jwalapur 398.6 428.5 10.052 Type-2 Elevated 

3 Arya Nagar 1704.1 1305.5 9.979 Type-2 Elevated 

4 Ram Nagar 2762.6 1058.5 10.178 Type-2 Elevated 
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S. 
No. 

Station Name  Chainage  
Inter Station 
Distance (m)  

Track Level   from 
Ground (m)*  

Platform 
Type  

Alignment  

5 City Hospital 3760.2 997.6 10.927 Type-1A, 
Interchange 

Elevated 

6 Rishikul 4709.5 949.3 10.278 Type-1 Elevated 

7 Haridwar Railway 
Station 

6119.5 1410.0 10.030 Type-2 Elevated 

8 Valmiki Chowk 6781.2 661.7 10.626 Type-1A, 
Interchange 

Elevated 

9 Mansadevi Ropeway 
Gate 

7638.2 857.0 12.601 Type-4 Elevated 

10 Har-Ki-Pauri 8130.0 491.8 12.645 Type-4  Elevated 

11 Kharkhari 9519.6 1389.6 10.054 Type-2 Elevated 

12 Motichur 10925.2 1405.6 10.374 Type-1 Elevated 

13 Shantikunj 13278.4 2353.2 12.052 Type-3  Elevated 

14 Bharat Mata Temple 14382.4 1104.0 13.559 Type-1B Elevated 

 

Corridor 2:  City Hospital to Ganeshpuram (Terminal) ( 4 Stations including one Interchange)  

15 Kankhal Chowk 598.4 598.4 28.751 Type-3 Elevated 

16 Kankhal 1127.8 529.4 12.225 Type-3 Elevated 

17 Ganeshpuram 1976.8 849.0 10.952 Type-1A, 
Interchange 

Elevated 

18 Daksh Temple 3018.2 1041.4 8.047 Type-3 Elevated 

Corridor 3: Valmiki Chowk to Laltaro Bridge (2 Stations including one interchange)  

19 Lal Taro Bridge 620.6 620.6 10.472 Type-1 Elevated 

Corridor 4: Ganeshpuram to DAV School  (3 Stations including one interchange)  

20 Jagjeetpur 860.1 860.1 12.025 Type-3 Elevated 

21 DAV school 2275.0 1414.9 12.049 Type-2 Elevated 
*Level Difference i.e., road level from ground (m) as per through road level. 

*Entries to be located outside the Master Plan Right of Way 

  TYPES OF ELEVATED STATION  

There are generally four different types of elevated PRT stations as detailed below: 

1. Type 1: This station is designed as an island type station with a loop running around the 
platform. The trackway goes above the station and passes through. The loop, accessed by 
turnouts results in maximum flexibility with the POD units being able to traverse in any 
direction without provision of additional U turn loops on the viaduct. In addition, there is a 
space for parking and charging of an additional 9 PODs built into the station to ensure 
minimum wait time for the passengers. 
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�x The passengers reach the concourse/platform by means of staircase and lift from the 
footpath. 

�x The ticket vending machines are located below the staircases leading up to the 
concourse/platform thereby restricting the waiting/queuing to the footpath level.  

�x The station shall be designed on 3 piers with portals. The side piers shall be located on 
either side of the road and the central pier shall be on the median. The viaduct beyond the 
station shall continue on the median. This shall ensure adequate ROW as well as a minimal 
footprint on the road to ensure that the ground level traffic is not adversely impacted in any 
way by addition of the POD infrastructure. 

�x The through trackway above ensures that there is minimum impact on the normal operation 
speed and the passenger interface of boarding/alighting is done on the lower level. 

2. Type 1A : This is a variation of Type-1 station; the station has been planned with placing 
platform on one side of the turnaround loop to mitigate the effect of restricted ROW as well 
as to allow bidirectional movement in all three directions with boarding �± deboarding on one 
platform.  

This reduces confusion and the requirement of guiding the passengers. As the POD is an 
intelligent system, the destination and direction of travel is decided automatically by the 
system. The passenger just has to swipe the card/token and board the pod at the 
designated bay number. As in Type 1, the trackway continues on ramp above the station 
resulting in minimum impact on the operational speed with the platform below being 
accessed by the pods through turnouts. 

3. Type 1B : This is a variation of Type-1 station, without the provision of charging station and 
additional parking bay to reduce the size of the station. This is planned at Bharat Mata 
station due to its uniquely placed topography, restricted ROW and level difference under the 
station. Being a terminal station, the U turn of the loop facilitates easy reversal of the pods. 

4. Type 2: This is a side platform type station with platforms being located over the footpath on 
either side of the road. The trackway passes above the station by means of ramps. The 
boarding bays and platform are located below the through track adjacent to the trackway on 
the platform. The passengers obtain e-tickets from Ticket Vending Machines located below 
the staircases and adjacent to the lift and reach the first floor directly to board at the 
platform.  

The platform is at present proposed with 6 bays but the design is modular and additional 
bays can be added as per requirement. 

The structure is designed as a 3 pier structure with side piers on the footpath on either side 
of the road and the central pier on the median. The viaduct beyond the station shall 
continue on the median. For traversing in either direction separate U turn loops shall have to 
be provided along the viaduct alignment.  

5. Type 3: This is a staggered side platform type station. The platforms have been staggered 
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along either side of the alignment to mitigate the effect of restricted ROW and still allow 
boarding from both sides of the road. The trackway rises above the platforms and continues 
above. The platform and boarding �± alighting bays below are accessed by the PODs by 
means of turnouts. This arrangement has been proposed in locations where the available 
ROW is restricted.  

6. Type 4: Due to extreme constraint in the available ROW and availability of land, Mansa 
Devi Ropeway station and Har-ki-Pauri station has been planned as double level stations. 
The Ticket Vending machines are located in the ground level lobby. From there, the first 
platform (UP Direction) is accessed by means of the stairs and lift. For the second platform 
(DN Direction) the platform is located above the first platform and is accessed through stairs 
leading up from the first platform. This is proposed to reduce unnecessary movement of the 
pod for taking U turns thereby saving energy as well as time. Beyond and before the station, 
the trackway shall continue as double decker till such location where adequate ROW is 
available to transition by means of ramp into the standard sire-by-side trackway/viaduct. 

 DETAILS OF PROPOSED STATIONS 

 Sitapur  Station  

Chainage  : -29.900 m 
Inter Station Distance  : 75.1m 
Track Level  : 10.309 m 
Station type  : Elevated, Type-1 Terminal 
Station Details  
 

: The station is located adjacent to Shri Ravidas Ghat. Main source of 
passengers to this station is the daily commuters from dense and mixed 
development around Shri Ravidas Ghat. 

 

 
Figure 5-1: Sitapur Station  










































































































































































































































































































































































































































































































































































