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1 The Airport in a National and Regional 

Context 

The Government of Goa has undertaken the development of a new 

Greenfield Airport for Goa (the Project), near the village of Mopa as 

outlined in Figure 1-1. The village of Mopa is in North Goa near the 

Maharashtra border, approximately 35 kilometres (km) north of Panaji, 

the Goa State Capital. Situated in the taluka of Pernem, the area is part 

of the Konkan Coast, which attracts visitors from all over India and 

other parts of the world.  

 

Large numbers of international and domestic tourists visit Goa each year 

for its beaches, places of worship and world heritage architecture. 

Tourism is generally focused on the coastal areas of Goa. Goa received 

over 5 million tourists in 2015, the majority of which were domestic. 

 

The Project is being developed by the State of Goa under a public-

private partnership (PPP) model in accordance with the Greenfield 

Airports Policy of the Ministry of Civil Aviation (MoCA). 

 

In August 2016, GMR Airports Limited (GAL), a subsidiary of GMR 

Infrastructure Limited, won the international competitive bid for 

development and operation of Greenfield Airport at Mopa (”The Airport”) 

in North Goa. The concession period for The Airport is 40 years with a 

possible extension of another 20 years through a bid process. The 
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Airport will be built under the DBFOT (Design, Build, Finance, Operate 

and Transfer) model and based on key parameters identified in the 

Concession Agreement (CA) signed between the Government of Goa and 

the Concessionaire, GMR Goa International Airport Limited (GGIAL). 

 

The Airport will be operated by the established special purpose entity 

GGIAL and will be known as Greenfield Airport at Mopa (”The Airport”) 

for purposes of this Masterplan Report. 

 

The Masterplan development process started during the concession bid 

period in early 2016. The Masterplan vision and brief was based on the 

goals of the Government of Goa and MoCA, the parameters outlined in 

the CA and the common understanding gained during pre-bid 

discussions between the Government of Goa and the Concessionaire. In 

addition, there was an earlier Masterplan that was included as part of 

the concession bid package for reference. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Section 

Figure 1-1 Location overview 
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2 Objectives and Planning  

The new Greenfield Airport at Mopa will be an International Airport 

serving both the tourism and business markets and keeping pace with 

the burgeoning air travel segment in India.  

 

This Masterplan prescribes a phased development of The Airport over a 

period of 40 years (the concession period) in a sequential manner based 

on forecast traffic growth. The Masterplan has been developed in such a 

way as to safeguard The Airport site for demand levels beyond the 

designated concession period.  

 

As outlined above, the development phases have been identified based 

on the forecast traffic growth, level-of-service (LoS) and other criteria 

outlined in the CA. In the opening Phase 1, a terminal facility of 4.4 

million passengers per annum (MPPA) will be fully fitted out as per the 

CA and expanded incrementally based on the envisaged traffic demand:  

 Phase 1  : ~4.4 MPPA 

 Phase 2  : ~5.8 MPPA  

 Phase 3  : ~9.4 MPPA 

 Phase 4  : ~13.1 MPPA 

 

As per the CA, Intermediate phases will be triggered when 80% of the 

traffic in the previous phase is reached.  

 

Facility requirements within the phases are demand driven, based on 

forecasts of aviation activity and the level of service to be provided as 

outlined in the CA. 

2.1 Policy documents   

The information presented in this Masterplan has been developed in 

accordance with:  

 CA between the Concessionaire and Government of Goa 

 International Civil Aviation Organization (ICAO) guidelines 

and regulations  
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 The International Air Transport Association (IATA) guidelines 

including The Airport Design Reference Model (ADRM), 10th 

Edition developed in 2014  

 Civil Aviation Requirements (CAR) as prescribed by the 

Directorate General of Civil Aviation (DGCA)  

 US National Fire Protection Association (NFPA) Standards for 

airports 

 The National Building Code (NBC) 

 Energy Building Conservation Code (2009) 

 Statutory Agency Requirements       

2.2 The Masterplanning Process  

As stated previously, this Masterplan prescribes phased development of 

The Airport over a period of 40 years. It has however, been created with 

the consideration for expansion beyond the 40-year concession period 

based on the following strategic themes: 

 

 

 

The Masterplan development is based on achieving five key focus areas 

that meet the strategic themes outlined above: 

 

Greenfield Airport 
at Mopa 

Business 
case 

Forecast 
demand / 
Airport 
capacity 

Passenger 
experience 

Surface 
access 

Environmental 
impacts and 
sustainability 

Concession 
Agreement / 
Regulatory 
framework 
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 Setting the vision: aligning the Government / Concessionaire’s 

goals and objectives with long-term vision for The Airport 

 Identifying demand levels: developing annual and peak-hour 

forecasts for The Airport 

 Demand / Capacity analysis and facility Requirements: for 

key airside, terminal, landside and support functions to meet 

specified LoS standards and operational requirements 

 Alternatives Development: developing and evaluating 

alternatives that meet the three goals outlined above based on 

an agreed framework 

 Implementation and delivery: ensuring that the preferred 

alternative can be delivered 

 

These Focus Areas and how they fit into the Masterplanning process are 

outlined in the next page. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Section  

Masterplan: Key Focus Areas 

Focus Area 1 

Focus Area 2 

Focus Area 3 

Focus Area 4  

Demand / 
capacity 
analysis;  
Facilities 
requirements 

Identifying 
demand levels 

Setting the 
vision 

Predicting the 
Future 

Thinking strategically 

Focus Area 5 

Ensuring that the 
preferred 
alternative can be 
delivered to time 
and budget 

Creating the 
future 

Choosing the 
appropriate 
alternative to 
meet long-term 
goals and 
strategic 
objectives 
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3 The Site  

3.1 General 

The land originally designated by the Government of Goa for 

development of the new Greenfield airport is spread over approximately 

2093 acres and is predominantly a table top plateau area surrounded by 

steep slopes that act as natural drains. The approximate ground level of 

the plateau areas range between 140 meters (m) and 170 metres (m) 

above mean sea level (MSL) while, the proposed approach road levels 

from NH 17 range from 6 m to 155 m above MSL.   
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3.2 Airport location and accessibility      

 

The Airport development site is accessed from National Highway 17 (NH-

17 or the Main Access Road, now renamed as NH 66) which runs north-

south through Goa and connects along the coastline to Panvel in 

Maharashtra to the north, and in Edapalli in Kerala to the south as 

shown on Figure 3-2. 

A four-lane approach road from NH-17(NH - 66) to The Airport Site has 

been proposed by the Government with a trumpet interchange at NH-17 

(NH - 66), a bridge over the Konkan Railway line and various viaducts 

and other structures.  

Figure 3-1 Airport Location 
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Figure 3-2 The road network of Goa 
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3.3 Topography              

The topography across The Airport site is spread over a mildly 

undulating plateau type of ground sloping gently upward from west to 

east across levels from approximately 125 m to 170 m above mean sea 

level (MSL). There are three natural drains across the plateau flowing 

westward. The natural surface consists of a layer of laterite of various 

thickness and strengths. The precise grading of the terrain will be 

determined following the topographic survey.  

3.4 Land use                 

The Masterplan is developed primarily in accordance with the Land Use 

Map outlined in CA. The CA is quite prescriptive and specifies the 

location and land use at The Airport in respect of the aeronautical 

assets, the passenger terminal building (PTB), non-aeronautical assets, 

alignment of the Primary Access Road and City Side development as per 

the provisions of this Agreement. 

The site is spread over approximately 2093 (as per the previous section) 

acres and is divided into 4 categories:  

 Airside comprising runways and taxiways  

 Passenger Terminal Building (PTB) and Apron areas comprising 

the PTB, aircraft stands, airfield roads and related support 

functions 

 Unrestricted Landside areas 

 Restricted Landside areas 

The total airside area is spread over approximately, 1,321 acres 

including an area of over 734 acres that will form The Airport Greenbelt.  

 

The land demarcated for restricted use of landside is in two parcels: 

 Parcel 1: ~69 acres towards the western side for Fuel Farm and 

Utilities Infrastructure such as DG Yard, Sewerage Treatment 
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Plant (STP), Water Treatment Plant (WTP) and Solid Waste 

Management Facility etc. 

 Parcel 2: ~80 acres south of the terminal for kerbside 

development, Car Park and Bus Bays. As the entire area may 

not be required for Kerbside and Car Park development, the 

same may be utilized for the Passenger Terminal building 

allowing for design flexibility 

 The parcels for restricted use have been adjusted to match the 

updated Masterplan.  

 

Land demarcated for Unrestricted Usage is 232 Acres as per Annex III, 

Schedule A of CA. 

 
End of Section   
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4 Forecasts and Projections  
             

4.1 Passenger traffic and forecasts reference 

Traffic report has been prepared and the relevant data has been used 

for preparing the Masterplan. Based on this traffic report a matrix has 

been developed for all years up to 2057 with traffic numbers, growth, 

peak hour passengers and ATMs.  

4.2 Methodology  

The traffic report forecasts a maximum capacity demand based on 

keeping Goa International Airport at Dabolim operational.  

Existing Dabolim Airport facilities  

The key factors influencing capacity of the existing airport at Dabolim 

are as below: 

 Apron capacity of 9 aircraft (7 Code C + 2 Code E)  

 A passenger terminal building of approximately 64,700m2  and a 

terminal peak-hour passenger (PHP) capacity of 2,750 

passengers  

(Source: http://www.aai.aero/allAirports/goa_technicalinfo.jsp)  

 Restricted usage periods  

 

Latent Demand 

The traffic study indicates that there is significant latent demand that 

will become apparent once the new airport is operational owing to the 

following primary reasons: 

 Since 2004 the growth at Dabolim of 15% CAGR is actually one 

of the lowest in the benchmark pool in India 

 The lack of flights at convenient times may be deterring visitors 

to Goa 

 The operating complexities may be preventing airlines opening 

new routes and thus exposing Goa to new markets 

 The above was further supported by interviews with airlines who 

suggested that absence of operating restrictions would increase 

capacity at Goa by 25-30% 

http://www.aai.aero/allAirports/goa_technicalinfo.jsp
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Forecast Process 

The forecast methodology employed by the traffic consultant is outlined 

in the graphic below. 

 

Both Bottom-up and Top-Down forecasts were done to calibrate findings 

and check results. Some of the key approach assumptions are given 

below: 

 Over the forecast period the average year-round utilisation will 

grow from 70% today to 80%   

 To calculate  the busy hour passengers the 30th busy hour metric 

was selected 

 ATMs have been forecast using ‘Pax per ATM’ assumptions 

established from analysis of data from the existing airport and 

derived from the passenger forecasts 

4.3 Passenger traffic and forecasts  

The forecasted annual passengers are shown in the table below. As per 

the CA, The Airport opening year is 2020. At the opening date, the 

Passenger Terminal Building (PTB) has a design capacity of 4.4 MPPA.   
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Annual traffic – Total and Domestic – International split 

Phases Reference year in 

Traffic Forecast* 

Annual 

traffic 

Domestic 

Traffic 

International 

Traffic 

Phase 1 2020 4.4 MPPA 3,953,000 447,000 

Phase 2 2021 5.8 MPPA 5,307,000 493,000 

Phase 3 2023 9.4 MPPA 8,742,000 658,000 

Phase 4 2024 13.1 MPPA 12,314,000 786,000 

Table 4.1 Split of passengers between domestic and international 

* Reference years are only indicative and construction of subsequent 

phases are subject to traffic triggers. 

Passengers arriving on domestic flights make up over 90% of the total. 

The split between O-D and transfer traffic is expected to be as below:  

Annual traffic – O-D / Transfer passengers 

Phases Annual traffic O-D Transfer 

Phase 1 4.4 MPPA 4,301,000 99,000 

Phase 2 5.8 MPPA 5,672,400 127,600 

Phase 3 9.4 MPPA 9,193,200 206,800 

Phase 4 13.1 MPPA 12,811,800 288,200 

Table 4.2 Split of passengers between O-D and transfer 

4.4 Air traffic movements (ATM) forecasts  

For domestic traffic the average number of passengers per ATM is 

expected to grow progressively from 107 passengers in 2020, to 160 in 

2057. The Domestic market will be predominantly operated by Code C 

Aircraft.  
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Likewise for the international traffic, the average number of passengers 

is expected to grow progressively from 120 passengers per ATM in 2020 

to 191 passengers per ATM in 2057. The operation in early years is 

expected to be with code Cs, whilst there will be a mix of Code C and E 

aircraft in the later phases.  

 

Annual ATMs 

Phases Annual 

traffic 

Total 

ATM 

Domestic 

ATM 

International 

ATM 

Phase 1 4.4 MPPA 34,400 31,600 2,800 

Phase 2 5.8 MPPA 46,000 42,400 3,600 

Phase 3 9.4 MPPA 73,500 68,900 4,600 

Phase 4 13.1 MPPA 101,500 96,200 5,300 

Table 4.3 Annual ATM’s 

4.5 Cargo traffic and movements  

The ultimate demand for cargo capacity is forecast to be 37,000 tonnes 

per year. In the opening year the demand will be low and a capacity of 

under 10,000 tonnes per year is envisaged. Belly cargo in passenger 

aircraft is forecast for phase 1 and cargo facilities will be enhanced as 

demand dictates during later phases.    

4.6 Air traffic peaks and design parameters 

For determining the design parameters for the Masterplan, passenger 

flow and dimensioning of check-in, security control, immigration, 

baggage handling and other departure and arrival facilities, the peak 

hour passengers and ATMs have been split into departures & arrivals as 

well as domestic & international passengers respectively as shown 

below: 
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Busy hour – Total 

Phases Annual 

traffic 

Combined 

Peak Hour 

Passengers 

Combi

ned 

Peak 

Hour 

ATM 

Domestic 

Peak Hour 

Passengers 

Domestic 

Peak Hour 

ATM 

International 

Peak Hour 

Passengers 

Int. 

Peak 

Hour 

ATM 

Phase 1 4.4 MPPA 1,600 13 1,437 11 172 2 

Phase 2 5.8 MPPA 1,914 17 1,751 17 187 2 

Phase 3 9.4 MPPA 2,820 24 2,623 24 250 2 

Phase 4 13.1 MPPA 3,930 32 3,694 32 299 2 

Table 4.4 Busy hour Total Passengers and ATMs 

Peak Hour passengers and ATMs for the arrivals are shown in the table 

below: 

Busy hour – Arriving 

Phases Annual 

Total 

traffic 

Combined 

Peak Hour 

Arriving 

Passengers 

Combi

ned 

Peak 

Hour 

Arrival 

ATM 

Domestic 

Peak Hour 

Arrival 

Passengers 

Domestic 

Peak 

Hour 

Arrival 

ATM 

Internation

al Peak 

Hour 

Arrival 

Passengers 

Int. 

Peak 

Hour 

Arrival 

ATM 

Phase 1 4.4 MPPA 928 7 834 7 100 1 

Phase 2 5.8 MPPA 1,110 10 1,016 10 109 1 

Phase 3 9.4 MPPA 1,636 14 1,521 12 145 1 

Phase 4 13.1 MPPA 2,279 19 2,143 16 173 1 

Table 4.5 Busy hour arriving passengers and ATMs  
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Peak Hour passengers and ATMs for the Departures are shown in the 

table below: 
 

Busy hour – Departures 

Phases Annual 

Total 

traffic 

Combined 

Peak Hour 

Dep 

Passengers 

Combine

d Peak 

Hour 

Dep ATM 

Domestic 

Peak 

Hour 

Dep 

Passeng

ers 

Domestic 

Peak 

Hour Dep 

ATM 

International 

Peak Hour 

Dep 

Passengers 

Int. 

Peak 

Hour 

Dep 

ATM 

Phase 1 
4.4 

MPPA 
928 7 834 7 100 1 

Phase 2 
5.8 

MPPA 
1,110 10 1,016 10 109 1 

Phase 3 
9.4 

MPPA 
1,636 14 1,521 12 145 1 

Phase 4 
13.1 

MPPA 
2,279 19 2,143 16 173 1 

Table 4.6 Busy Hour – departures passengers and ATMs 

4.7 Aircraft mix and projections   

The stands are planned primarily for two categories of aircraft: 

 Code C Aircraft 

 Code E Aircraft 

 

Code D Aircraft may be parked on Code E stands. During the early 

phases of development only Code C and smaller Code E aircraft will be 

operating. Based on the forecast for ATMs and peak hour passengers, 

code F stand will not be required in the early phases of development. 

The Masterplan holds flexibility to accommodate Code F aircraft should 

the need arise. 
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Aircraft Stand Mix 

Phases 
Annual 

traffic 

Code C 

Domestic 

Code C 

International 

MRO 

and 

Cargo 

Authority 
Overnight 

parking 

Total 

no of 

stands 

Phase 1 4.4 MPPA 9 1 0 2 6 18 

Phase 2 5.8 MPPA 11 2 0 2 3 18 

Phase 3 9.4 MPPA 16 3 0 2 6 27 

Phase 4 13.1 MPPA 21 3 4 2 7 38 

Table 4.7 Aircraft Stand Mix 

 

All calculations and planning are based on Code C equivalents. Code E 

stand is drawn as a MARS stand, allowing for either two Code C aircraft 

or one Code E aircraft. 

 

The number of stands with aerobridges required is as per the CA, 

Schedule B, 3.1 (ii) b, is 80% for B737 / A320 aircraft and above, the 

required aircraft contact stands for each of the phases is given below: 

 

 Aircraft contact stands 

Phases Annual traffic Contact stands 

Phase 1 4.4 MPPA 5 

Phase 2 5.8 MPPA 6 

Phase 3 9.4 MPPA 8 

Phase 4 13.1 MPPA 11 

Table 4.8: Aircraft contact stands 

End of Section   
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5 General Masterplan 

5.1 Principal features 

The Masterplan caters for an airport with an ultimate capacity of 40 

MPPA, which is beyond the concession period. The development will be 

triggered by demand and the planning provides flexibility to take 

account of:  

 data and intelligence gathered during the early development 

and operational phases 

 advances in technology and innovation  

 changing customer requirements  

 updates to regulatory policy  

 

The Airport is designed as an integrated international and domestic 

airport, primarily catering to origin and destination traffic. The Airport 

will be designed to adopt an airfield layout which would protect for 

future widening of runway and taxiways to accommodate code F aircraft. 

At the time of opening the Aerodrome Code will be 4E.  

 

The following demand driven development phases have been established 

based on the traffic forecast and the need to develop / invest in capacity 

in meaningful tranches: 
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 Phase 1  : ~ 4.4 MPPA 

 Phase 2  : ~ 5.8 MPPA   

 Phase 3  : ~ 9.4 MPPA   

 Phase 4  : ~ 13.1 MPPA 

 

As outlined earlier, each subsequent phase will be triggered when 80% 

of the traffic in the previous phase is reached.  

 

Facility requirements within each of the phases are demand driven, 

based on forecasts of aviation activity and the LoS to be provided as 

outlined in the CA. 

 

The phased development of the Masterplan for The Airport from Phase 1 

through to Phase 4 is described in Section 12 of this report.  

 

Note: It is important to also note that Phase development 2 to 4 will be 

periodically reviewed based on opening day traffic and growth rates.  It 

is entirely possible that these phases could be modified or combined as 

required based on traffic levels, customer needs and regulatory 

requirements. 

 

It is also vital to note that the traffic forecasts and development phases 

detailed in section 4 form the basis for the development and phasing of 

this Masterplan. The forecasts indicate a relatively steep growth in air 

traffic initially as the new airport attracts airlines who may transfer 

operations from other locations due to greater flexibility at the new 

Airport. Subsequently, a more moderate growth rate is envisaged 

requiring a second runway beyond the concession period. 

 

Landside areas will be used for business development and contribute to 

the overall economic feasibility of The Airport. 

 

The following salient points from the original Land Use Plan form the 

back-bone of the present Masterplan:   

 Runway orientation, length 
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 Land Use Map, keeping the original split between Airside, 

Passenger Terminal and Landside areas 

 Restricted area landside, for parking, buses, STP and WTP 

(adjusted to new layout) 

 Access road entry point to the site 

 Proactively safeguarded space for a second runway beyond 

phase 4 

 The Terminal Building is of a linear configuration, designed for 

incremental growth in the east – west direction with minimal 

disruption of operational capability  

 Based on the Masterplan, an equivalent commercial area has 

been reassigned 

5.2 Overall design and ultimate phase 

Runway system 

The runways are oriented due east - west (09-27). The primary runway 

(09L - 27R) is 3,750 meters long;  

 

A parallel taxiway is located 225m (taxiway centreline) from the runway 

centreline. The parallel taxiway has been planned to serve as an 

Emergency Runway for Code E aircraft during periods of maintenance, 

or operational requirements.  

 

An area for a second runway (09R - 27L), capable of IMC operations, 

has been safeguarded at a distance of 415m between centrelines from 

the main runway beyond the concession period. Based on current 

regulations, the 415m runway separation will enable the secondary 

runway to be used as a stand-by runway for periods when the main 

runway is closed for maintenance or operational reasons.   

Apron    

Multiple apron taxilanes have been provided to allow both aircraft push-

back and aircraft circulation to occur simultaneously for code C aircraft. 
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Passenger Terminal Building (PTB) 

The Passenger Terminal Building (PTB) is of a linear configuration 

consisting of a Central Processor and a connected Pier. Both the Central 

Processor and the Pier are designed for incremental growth towards the 

east and west.  The Central Processor has check-in and baggage claim 

facilities on the ground level. The security control and gate hold areas 

are located on first floor level. The linear Pier has contact stands on the 

north side which allows for a highly efficient airside operation, with 

multiple taxilanes running parallel to the Pier. The remote stands are 

located to the north and west of the Pier.  

Landside Forecourt 

The single level traffic forecourt is located immediately to the south of 

the Central Processor. In order to achieve ease of orientation, good 

traffic flows and high level of safety, the forecourt is separated into one 

section each for departure and arrival to the west and east respectively.   

Car parking 

The car parking areas and taxi reservoir are located to the south of the 

traffic forecourt.  

 

The Passenger Terminal, parking and taxi reservoirs are served by loop 

roads designed to facilitate way finding, minimise the internal traffic and 

to create an attractive approach to The Airport. 

 

There is a four lane access road between the NH–17 connection point to 

The Airport and the terminal area traffic loop. The access highway to 

The Airport will be provided by the Government under a separate 

contract.  

 

Access Road 

The access road provides turn-offs to The Airport utility functions in the 

west and to the area allocated for commercial development. 

Ancillary facilities 

Along the east-west border between airside and landside several 

buildings are placed, with access both from airside and landside:  
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 Cargo building 

 Air Traffic Control (ATC) tower and Technical Block  

Maintenance, Repair and Overhaul (MRO) facility 

A 26 acre area is reserved for the development of a MRO facility. This is 

located to the west of the main Crash, Fire Rescue (CFR) station; further 

west is an area for the Defence Compound.  

Authority Hangar 

A Hangar for the Authority is located at the east end of the main apron. 

5.3 Heights and earthworks 

The site involves a significant amount of cut and fill based on our initial 

observations. A preliminary earthworks optimization study has been 

completed on the basis that the runway orientation (09/27) is fixed. 

Additionally, the standards and recommended practices   of ICAO 

(Annex 14, Volume 1, Aerodromes) have been applied with regard to 

airfield profiles. Earthworks will be further optimized at the conclusion of 

a more detailed topographical survey.  

5.4 Weather conditions and site data 

The runway orientation is fixed as per the CA and the 09 -27 orientation 

is used in the development of the Masterplan.  

 

Currently, comprehensive meteorological data for Pernem is not 

available. Therefore, it has been nessesary to use data from Panaji/Goa. 

From the review of wind roses for the average wind conditions over the 

30 year observation period, it is predicted that winds will be 

predominantly westerly during the day, with some easterly wind activity 

during the night. This will be revalidated when data from the area closer 

to The Airport’s location can be obtained. 

Historic visibility and cloud base data will be obtained and reviewed as 

part of the design process. As such, navigational systems commensurate 

with the existing airport (Category I) have been assumed for the new 
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airport at Mopa. When comprehensive meteorological data is available, a 

runway usability statement can be established. 

 

 
End of Section 
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6 Airside 

6.1 Navigational requirements 

CNS/ATM services will be provided by the Airports Authority of India 

(AAI) under a separate agreement. The Masterplan caters for typical 

navigational aid requirements; however the exact facilities and locations 

are to be determined in agreement with AAI. 

6.1.1 Instrument Landing System (ILS) 

As a modern international airport, the new Greenfield International 

Airport at Mopa will be equipped with Instrument Landing Systems. The 

use of ILS would provide safe approach and landing during periods of 

low visibility as well as enhanced safety during more favourable visibility 

conditions. 

 

For a Category I runway the following restrictions apply: 

 Visibility must not be below 800 m 

 Runway Visual Range must not be below 550 m 

 Pilot decision height and consequently the ceiling must not be 

below 60 m 
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The ILS consists of localizer antennas (LLZ) providing the aircraft with 

information about the course and a Glide Path (GP) antenna providing 

the aircraft with information about the correct glide slope.  

 

The LLZ antennas are located 300 m from the end of each runway. GP 

antennas are located 120-150 m away from the runway centre line and 

300-400 m from the runway threshold.  Within the critical zones and the 

sensitive zones indicated on the site plan drawing, no movement of 

aircraft or vehicles are allowed during operations. These zones should be 

inside the perimeter fence and where they are currently penetrating the 

boundary, additional land will be secured by the authorities. 

 

The critical area and the sensitive area of LLZ and GP antennas will be 

graded. 

 

It should be noted that with the present airfield layout, additional land 

must be acquired (or restrictions on neighbouring activities secured) for: 

 the approach lighting to both ends of the Primary Runway 

 for the Airport Surveillance Radar (ASR) restricted zone  

 for the Doppler VHF Omni-directional Range (DVOR) restricted 

zone 

 The sensitive area of the LLZ and the GP antennas 

 

All navigational aid systems shall comply with ICAO, Annex 10, Volume 

1, and DGCA CARs. 

6.1.2 DVOR/DME 

A DVOR with co-located Distance Measurement Equipment (DME) will be 

established on the airfield intended for the purpose of en-route 

navigation and non-precision approach of The Airport. The coverage 

range is typically 185 NM from The Airport.  

 

The DVOR antenna will be located in accordance with ICAO, Annex 10, 

Vol. 1, i.e. the site should be on the highest ground in the vicinity. A 

suitable location is on the northern side of the airfield. The site should 

be level or slope away from the station at a downgrade not exceeding 4 
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% to a distance of at least 300 m from the station. The site contours 

should be circular with respect to the antenna array to a radius of at 

least 300 m. Furthermore, no structures should subtend a vertical angle 

of greater than 1.2 degrees or be situated within 150 m from the 

station.  

6.1.3 Non Directional Beacon (NDB) 

The aerodrome will be equipped with a NDB located on the northern side 

of the aerodrome subject to consultation with CNS/ATM service provider.  

6.1.4 Airport Surveillance Radar (ASR) 

The Airport Masterplan caters for the provision of radar facilities 

providing Terminal Area Control (TMA) and Area Control (ACC).  

 

The radar used for the area control (between 60 and 200 NM from the 

airport) is a Monopulse Secondary Surveillance Radar (MSSR) which in 

addition to the horizontal information provides altitude, speed and 

direction of the aircraft as this radar type interrogates the transponder 

in the aircraft.  

 

It should be noted that requirements for the navigational aid systems 

will be as per CNS ATM agreement and will be clarified with the Airports 

Authority of India. 

6.2 Runways and taxiways 

6.2.1 Design standards 

It is important to note that the preparation of the Masterplan occurred 

during a transition period where in ICAO Annex 14, Volume 1, 

Aerodromes had a new edition published (7th Edition, published on 10 

Nov 2016). The 7th edition reduces a number of taxilane and taxiway 

strip dimensions for aircraft larger than code C.  
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A decision was taken in preparing this Masterplan to comply with the 

more onerous ICAO Annex 14, Volume 1, Aerodromes 6th Edition - 

Taxiway Dimensions for code E and F aircraft. This was in order to 

ensure compliance with both editions in case changes to either timing of 

the edition occurred or the timing of adoption by DGCA. 

    

The new edition of ICAO Annex 14, Volume 1, Aerodromes, 7th Edition, 

has been incorporated by DGCA in DGCA CAR and the same will be 

applied in the detailed design stages. 

6.2.2 Runway system 

The orientation and length of the runway system is as per the CA, which 

is based on previous aeronautical studies.  

 

In the ICAO Aerodrome Reference Code (Annex 14), runway 

characteristics are categorized with a code number for the required field 

length, where runways with a reference field length of more than 1,800 

m have code number 4, and a code letter which is referenced to wing 

span and outer main gear wheel span of the largest aircraft intended to 

use The Airport.  

 

In line with the previous feasibility and Masterplan studies for The 

Airport, it has been chosen to use the Code F aircraft, the maximum 

category, for all planning purposes. This is required for very large 

aircraft, such as the A380 and B747-800. However, given the forecast 

traffic it is not anticipated that aircraft such as the A380 will serve an 

origin and destination (O-D) airport such as Mopa in the short-term; the 

Masterplan protects (with separation distances) for the possibility of 

code F aircraft (should the need arise), but taxiway and runway 

pavements are planned to be constructed for code E in initial phases 

which can be augmented for code F aircraft for the future phases.  

 

It is therefore proposed to construct the facilities in the initial stage with 

clearances corresponding to ICAO Code 4F, but develop the airfield 

pavements for ICAO Code 4E.    
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Based on forecast demand and planned activity levels, the phasing of 

The Airport indicates that a second runway will only be required to be 

constructed beyond the concession period. 

6.2.3 Runway Orientation 

The main runway coordinates and orientation are: 

 

Runway Orientation 09 L 27 R 

Direction 0950 2750 

Easting 376205.166 379940.896 

Northing 1741184.203 1740857.369 

Table 6.1 Runway data 

The coordinates for the runway ends are located at the northern edge of 

the runway (not the centreline), as given in the CA.  

6.2.4 Runway length 

The runway length at The Airport is limited by the site and topography. 

Thus, the greatest available runway length for the main runway is 

restricted to approximately 3,750m as prescribed in the CA.  

 

Aircraft performance for typical aircraft types has been reviewed and the 

runway length is determined to be suitable for domestic and European 

destinations, as predicted in the traffic study.  

6.2.5 Runway configuration 

The main runway has a length of 3,750m. The location of the runway 

was outlined in the CA in order to maximise runway length within the 

site boundaries and based on topography and preferred orientation.  

Space is safe guarded for the second runway should the need arise 

beyond the concession period. Furthermore the Masterplan caters for 

IMC operations on the second runway. CNS/ATM providers will need to 

make commensurate safe guarding of the air space.  
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Declared distances 

For Masterplan purposes the declared distances are likely to be as 

follows, subject to final design. 

 

Runway TORA 

(m) 

ASDA 

(m) 

TODA 

(m) 

LDA 

(m) 

09L 3,750 3,750 3,750 3,750 

27R 3,750 3,750 3,750 3,750 

Table 6.2 Declared distances subject to verification at obstacle survey 

Runway geometry 

As it is intended to operate Code E aircraft on the main runway, the 

minimum width of this runway must be 45 m and shoulders of 7.5 m will 

be established on both sides giving a total width of 60m. 

 

Transverse and longitudinal slopes and slope changes on runways as 

well as on the runway shoulders are planned in accordance with the 

recommendations in ICAO - Annex 14 for runways with reference code 

4F / 4E. Some of the more important recommendations are: 

 

Transverse slope 1.5% (max) 

Shoulders, transverse slope 2.5% (max) 

Longitudinal slope 1.25% (max); first and last quarter 0.8% (max) 

Longitudinal slope changes 1.5% (max) 

Transition between slopes R=30,000 m 

Table 6.3: Runway features 

Runway strips and safety areas 

Each runway is included in a strip. The strip extends 60 m beyond the 

physical end of the runway and laterally to 150 m on each side of the 

centreline. Grading, transverse and longitudinal slopes and slope 

changes are planned according to ICAO-Annex 14 for precision approach 

runways with code number 4. 
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Runway End Safety Area (RESA) is provided at each end of the runway 

strip. The area extends 240 m from the strip and has a width of 75 m on 

each side of the extended centreline of the runway. 

 

Blast Pads are planned at both ends of each runway to prevent erosion 

of the surfaces adjacent to the ends of runways due to jet blast or 

propeller wash. The areas are paved and have a width of 75 m and a 

length of at least 60 m. 

6.3 Obstacle clearances 

6.3.1 Obstacle Limitation Surfaces 

To satisfy the requirements for obstacle clearances, the obstacle 

limitation surfaces as defined in ICAO - Annex 14 have been used. 

 

For a precision approach runway, the OLS surfaces are listed below. 

Fixed objects will not be permitted above the inner approach, inner 

transitional and landing surfaces, also obstacles penetrating the other 

surfaces should as far as practical be removed, except when after an 

aeronautical study it is determined that the object would not affect the 

safety or the regularity of aircraft operations. 

 

For a take-off runway, obstacle limitation surfaces as indicated in table 

6.4 will be used. Obstacles penetrating these surfaces should also be 

avoided. 
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 Surface and dimensions Runway Classification  

Precision Approach 

Category I, Code number 4 

Strip    Width 

   Distance to runway end 

300 m 

60 m 

Conical    Slope 

   Height 

5% 

100 m 

Inner Horizontal    Height 

   Radius 

45 m 

4,000 m 

Inner Approach    Width 

   Distance to threshold 

   Length 

   Slope 

120 m 

60 m 

900 m 

2% 

Approach  

 

 

 

First section  

 

 

Second section  

 

 

Horizontal 

section 

   Length of inner edge 

   Distance to threshold 

   Divergence (each side) 

  

   Length 

   Slope 

  

   Length 

   Slope 

  

   Length 

   Total length 

300 m 

60 m 

15% 

 

3,000 m 

2% 

 

3,600 m (variable) 

2.5% 

 

8,400 m 

15,000 m 

Transitional   Slope 14.3% 

Inner 

Transitional 

   Slope 33.3% 

Balked Landing 

Surface 

   Length of inner edge 

   Distance to threshold 

   Divergence (each side) 

   Slope 

120 m 

1,800 m 

10% 

3.33% 

Table 6.4 Obstacle Limitation Surfaces – Approach runways 
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Surface and dimensions Code number 4 

Take-off climb(Departure surface) 

   Length of inner edge 

   Distance to runway end 

   Divergence (each side) 

   Final width 

   Length 

   Slope 

 

180 m 

60 m 

12.5% 

1,200 m/1,800 m 

15,000 m 

2% 

Table 6.5 Obstacle Limitation Surfaces – Take-off runways 

The elevations of the two main runway thresholds as shown in table 6.6 

are starting points in the calculation of heights for approach and take-off 

surfaces.  

 

Threshold Elevation 

09L 154m assumed (to be confirmed when a 

detailed topographical survey is completed) 

27R 174m assumed (to be confirmed when a 

detailed topographical survey is completed) 

Table 6.6 Threshold elevations 

The datum for all surfaces, as per GSR 751(E), was given by Ministry of 

Civil Aviation, Government of India.  

 

The layout of the composite inner horizontal surface has been planned 

and detailed in accordance with ICAO, Airport Services Manual, Part 6 - 

Control of Obstacles. 

  

An aerial survey was conducted and the map is included in Masterplan 

Report, Volume 2. 
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6.4 Taxiway System 

Generally, the taxiway system has been proposed with clearances that 

safeguard for code F aircraft (in the longer-term), and dimensions for 

code E aircraft, in accordance with Annex 14. 

6.4.1 Parallel taxiway system 

Each runway is provided with a parallel taxiway and associated taxiway 

system. The runway - taxiway separation for the main runway, i.e. the 

distance between centrelines of runway and nearest parallel taxiway, is 

~ 225 m. For the secondary runway, the distance between centrelines of 

the runway and parallel taxiways is 190 m. 

 

The separation distance will, at the main runway, allow for a holding 

position for aircraft of maximum length of 77.5 m. This will allow a by-

pass of an A380 aircraft (Code F) on the parallel taxiway. At present, the 

longest aircraft in commercial service is A340-600 (Code E) with the 

length of 75.4 m. 

 

Figure 6.1 Runway entrances and exits 

Entrances to the runway and exits from the runway should be 

established as taxiways located at strategic points along the runway. 
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Entrances are located at runway ends and at points giving the necessary 

take-off distance for most aircraft or aircraft groups. 

 

Rapid exit taxiways are designed to allow aircraft to exit the runway at 

higher speeds due to their angle of connection with the runway.  This 

results in the landing aircraft occupying the runway for a shorter period 

of time, thus enhancing runway capacity. 

 

The number and location of exits also depends on the type and mix of 

aircraft using the runway. The exits should be located such that landing 

aircraft can vacate the runway as soon as possible.  

6.4.2 Background 

There are four key factors to consider in locating the position of a rapid 

exit taxiway along the runway's length: aircraft type using the runway; 

the aircraft's speed and deceleration rate; the head wind component; 

and, the surface condition of the runway.  Balancing these factors across 

a mix of aircraft types to form a 'best fit' location can be complicated; as 

such a three-segment methodology is used. 

6.4.3 Design basis 

Based on ICAO Design Manual Part 2, 4th ed. 2005 

Aircraft type assumed Code B, C, D and E 

Mix of aircraft types* 7% Code B 

90% Code C 

1% Code D 

2% Code E 

Head wind component considered Zero, 5 kts, and 10 kts  

Runway surface condition Dry and Wet  

Aerodrome elevation 165m AMSL 
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Aerodrome reference temperature  36 degrees Celsius 

Runway slope To be updated when detailed runway 

geometry is completed following 

topographical survey.  

Table 6.7 Input data based on Aircraft fleet mix assumptions in "Preliminary project report 

for the new Goa Airport at Mopa in Goa" 

6.4.4 Methodology 

The three segment method divide aircraft in four different groups depending on 

their approach speed over the threshold. The four groups are as follows: 

Group A Below 91 knots 

Group B 91-120 knots 

Group C 121-140 knots 

Group D Above 141 knots 

Table 6.8 Aircraft groups 

The distance of each of the three segments is established as follows and 

would be subject to detail design: 

 Segment 1 (S1) – for the group C/D ( mostly code C and E 

aircraft) considered, this gives 450 m from runway threshold 

until the main-gear of the aircraft touches down. During this 

period, the aircraft approach speed reduces by 7.5 knots. For 

the group A/B considered, this gives 250 m from runway 

threshold. 

 Segment 2 (S2) – calculates the distance traveled (based on 

aircraft speed) between when the main gear touches down and, 

when the nose gear touches down. ICAO design guides give the 

time for this to occur as 10 seconds, however observational 

studies by aerodromes and pilots demonstrate this is too long 

and based on their advice this study adopts a period of 4 

seconds. 
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 Segment 3 (S3) – once main and nose gears have touched 

down the aircraft's approach speed has reduced by 10 knots, 

and a deceleration rate is applied to determine the distance 

required for the aircraft to reduce its speed to 33 knots (which 

is the design speed for exiting onto a rapid exit taxiway). 

Differing deceleration rates are applied depending on whether 

the runway is wet or dry.  

 

S1 + S2 + S3 = the optimal rapid exit taxiway position for a particular 

aircraft type.  

The study then needs to consider what the percentage mix of aircraft 

using the runway is so that the location of the rapid taxiway exit is in 

the optimal position for the greatest proportion of aircraft. Additionally, 

different head wind components are reviewed and in the case of this 

study for Mopa, head wind components of zero, 5 and 10 knots are 

considered. Finally, corrections to the International Standard 

Atmosphere (ISA) are made for the aerodromes reference elevation and 

temperature. 

6.4.5 Results 

Since 90% of the aircraft fleet mix are assumed to be code C aircraft 

(mostly A320-200, B737-800, A321-200) the optimal exit location for 

these group of aircraft are the most important. 

In the methodology described above, analysis produced a wet runway 

exit location of ~ 2,030m and a dry runway exit location of ~ 1,880m 

(both corrected for elevation and temperature) for the aircraft in group 

C. Landing during daytime will primarily take place on the westerly 

direction (i.e. RWY 27) since the most common wind direction is from 

west to east. However, there will also be landing in the easterly direction 

(i.e. RWY 09) when the wind direction changes over. Therefore, a RET in 

both directions is recommended in the initial phase. 

As per forecast aircraft fleet mix assumptions, approximately 7% of the 

aircraft are in group B (approach speeds 91-120 knots). Calculations for 



 

 

     

MASTERPLAN - GOA INTERNATIONAL AIRPORT AT MOPA  44  

this group show a runway exit location at approximately ~ 1,225m. 

RETs at this location are not corresponding well with the geometry for 

the rapid exit taxiways for the group C and therefore only a right angle 

exit for the group B aircraft is recommended at this location (i.e. at the 

middle of the runway). 

A check to see how sensitive the optimal exit location is to the inclusion 

of the larger code E aircraft showed a negligible change in optimal 

position if the code E aircraft is included during dry conditions. In wet 

conditions a rapid exit taxiway for group D aircraft will increase the 

length by 150m. This group is expected to only comprise 2% of the 

large aircraft and they should not affect the location of the RET. 

Given the meteorological environment at Mopa, a wet runway can be 

considered the design condition. As such the taxiway exit should be 

based on the wet runway exit position. 

6.4.6 Specific runway layout considerations 

Whilst the results provide a calculation based optimal position, 

consideration must also be given to the runway layout, environment and 

ground movement flows of the runway system. The exact RET and 

runway entry/ exit locations will be confirmed during detailed design. 

The below provides an indication for Masterplanning purpose.  

6.4.7 Recommendations 

The main runway is planned with the following entrances and exits: 

 1 entrance/exit at each runway end  

 4 entrances/exits - 900 angle 

 2 RET - 300 angle 

 

The take-off distances when using the entrances and the landing lengths 

using the exits will be calculated in Phase 1 development plan.  
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6.5 Cross taxiways 

To create sufficient connections and optimised taxiing between the 

different parallel taxiways, several cross taxiways have been planned. 

The locations of these are also planned with due consideration to airport 

functions such as the passenger, cargo and maintenance areas as well 

as support functions. 

 

The Masterplan drawing contained in volume two of this Masterplan, 

describes the aircraft code which each taxiway is capable of serving. 

6.6 Isolation Bay  

As required in Annex 14 a separate isolation parking position will be 

provided at the aerodrome. This is located on the northern side of the 

aerodrome. 

6.7 Taxiway Geometry 

As it is intended to operate code E aircraft, the minimum width of the 

taxiways will be 23 m. Further shoulders of 10.5 m will be established 

on both sides giving a total width of 44 m. Separation distances between 

taxiways and a distance to objects of at least 57.5m means that there is 

room for expansion for code F aircraft in the future. 

 

At locations where two parallel code C taxilanes are provided, the 

separation will be 42.5 m. 

 

Transverse & longitudinal slopes and slope changes on taxiways as well 

as on taxiway shoulders are planned in accordance with ICAO 

recommendations for taxiways serving Code F aircraft. Some of the 

more important recommendations are: 

 

Transverse slope 1.5% (max) 

Shoulders, transverse slope 2.5% (max) 
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Longitudinal slope 1.5% (max) 

Transition between slopes R=3,000 m (min) 

Width of strip, Code F  2x57.5 m 

Width of strip, Code C  2x26 m 

Wheel clearance, Code F 4.5 m (min) 

Table 6.9 Taxiway features 

 

At taxiway curves, intersections and junctions between runways and 

taxiways, as well as between taxiways, appropriate fillets are provided 

widening the taxiway to achieve the specified wheel clearance for taxiing 

code E aircraft. 

6.8 Emergency runway 

6.8.1 Taxiway used as Emergency Runway 

At the initial airport development stage, only the main runway and 

taxiway system will be constructed.  The parallel taxiway is also planned 

as an emergency runway capable of catering to Code E aircraft. The 

emergency runway will be used during periods when the main runway is 

closed due to maintenance or operational requirements, under Visual 

Meteorological Conditions (VMC).  

 

For the taxiways to function as an emergency runway, a strip of 75 m to 

each side of the centreline is provided in accordance with Annex 14 

recommendations for a non-instrument runway. 

 

A number of detailed design aspects such as turn pads, runway 

threshold locations, and standard operating procedures will be 

considered as part of a detailed design. 
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6.9 Pavement design 

The pavements of the runway and taxiways are designed in such a way 

as to support the loads imposed by aircraft without excessive distortion 

or failure. Furthermore, they shall provide a smooth, stable and firm 

surface with good friction characteristics to be usable in all seasons and 

weather conditions. 

 

The ability of the pavements to meet these requirements for a given mix 

of traffic depends mainly on: 

 the subgrade 

 the type of pavement 

 the thickness of different layers in the pavement 

 

The pavement design will be performed using FAA's design programme 

FAARFIELD based on the design mix outlined in Section 4 of this 

Masterplan Report. 

6.9.1 Design life 

The pavement design has been performed for the following design 

periods: 

 RWY and TWY      20 years 

 Apron        20 years 

 Remote stands      20 years   

6.9.2 Design traffic 

The FAARFIELD pavement design is performed based on the following 

aircraft mix and representative aircraft types. 

Area ICAO Code1  

RWY Code C and Code E 

TWY Code C and Code E 

Apron Code C and Code E 
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Remote stand  Code C 

Remote stand  Code E 

1) According 'Aerodrome Design Manual'  

Table 6.10 Traffic Mix – ICAO code 

6.9.3 Materials 

The structural pavement design will be prepared as shown in table 6.11. 

Area Pavement structure 

RWY Flexible 

TWY Flexible 

Taxilane Flexible 

Apron  Rigid 

Table 6.11 Structural design 

6.10 ATC location and height 

The tower is intended to handle both Air Traffic Control and Ramp 

Control.  

 

For the effective provision of airport control service, a clear 

unobstructed view of the entire movement area of The Airport and of air 

traffic in the vicinity of The Airport is necessary. The position and height 

of the tower should allow a clear visibility to runways, taxiways and the 

surrounding airspace, especially the approach and departure areas. 

 

To the maximum extent possible a direct view should be provided from 

the tower to all apron areas and aircraft stands. When aircraft stands 
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cannot be seen directly from the tower cabin, the control will be assisted 

by CCTV.  

6.10.1 Position of Control Tower 

Considering The Airport concept and the position of the main passenger 

terminal a position of the tower west of the terminal complex is found to 

be the most advantageous. This location ensures that the tower will not 

obstruct terminal or apron expansion.  

 

Overall The Airport site has significant earthworks. The finished ground 

level assumed in calculating the tower height is160m.  

6.10.2 Height of control tower 

With the position of the ATC tower west of the apron area, the height of 

the controller will be at approximately 205m elevation (MSL). Assuming 

a proposed ground level at the tower of 160m, then the controller will be 

45 m above the proposed ground, and the top of the tower will be about 

5-8 m higher. 

 

The elevation of the inner horizontal surface will be given by the highest 

runway end. If runway 09 is at an elevation of 174m, the inner 

horizontal will be at 219m elevation. This allows 14 metres between the 

air traffic controllers’ eye elevation and the OLS inner horizontal surface. 

As such the detailed design for the tower will be able to avoid 

penetrating the OLS inner horizontal surface.   

6.11 Marking, lighting and signage 

The runways and taxiways will be provided with marking, lighting and 

signage in accordance with the recommendations of ICAO Annex 14, 

Volume 1: "Aerodrome Design and Operations" and DGCA CAR. 
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6.11.1 Marking 

Runways, taxiways and aprons will be furnished with visual aids in the 

form of markings as recommended in ICAO-Annex 14 and in the 

Aerodrome Design Manual, Part 4 - Visual Aids. 

Runway markings are white and will comprise as a minimum: 

 Runway designation marking 

 Runway centreline marking 

 Threshold marking 

 Aiming point marking 

 Touch down zone marking 

 Runway side stripe marking 

 

All taxiway markings are yellow and will comprise as a minimum: 

 Taxiway centreline marking 

 Taxiway edge marking 

 Runway holding position marking 

 Intermediate holding position marking 

 

Apron markings comprise as a minimum of: 

 Lead-in and lead-out lines 

 Lead-in and lead-out arrows 

 Aircraft stand numbering 

 Apron/aircraft stand safety lines 

 Stop lines 

Apron markings are generally yellow. However, safety lines are normally 

orange or red. 

6.11.2 Airfield Ground Lighting (AGL) 

The AGL is planned to comply with the requirements for a Category I 

precision approach runway in accordance with ICAO Annex 14 and DGCA 

CAR, which allows operations at a decision height not less than 60 m, a 

visibility not less than 800 m, and a runway visual range of not less than 

550 m. 
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The AGL comprises of the following systems: 

 Approach lighting 

 Precision approach path indicator (PAPI) 

 Runway edge lights 

 Runway center line lights 

 Runway end lights 

 Runway threshold lights 

 Taxiway lighting 

 Stop bars or runway guard lights 

 Illuminated wind cones 

 Cabling and intensity control for the individual systems 

 

In addition to the lighting systems directly associated with the runways 

and taxiways the following systems will be included: 

 Apron lighting 

 Obstacle lighting 

Approach lighting 

A precision approach category I lighting system as specified in DGCA 

CAR shall be provided for runway 27 and simple approach lighting 

system shall be provided for runway 09 in the initial phase which may 

be extendable in later phases subject to availability of land   

PAPI 

PAPI gives the pilot visual information about deviations from the optimal 

glidepath (coinciding with the ILS glidepath), and comprises a side bar 

of 4 light units with red/white colour coding, mounted at the left side of 

the runway, approximately 300-350 m from the threshold. The PAPI bar 

extends about 45 m from the runway edge. PAPI will be provided for 

both approach directions. 

Runway edge lighting 

Elevated runway edge lights are placed at 60 m intervals in the runway 

shoulder to mark the width and direction of the runways. 
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Runway centre line lights 

Inset luminaires showing variable white lights towards landing aircraft 

are mounted in the pavement along the centreline of the runway.  

Runway end lights 

Runway end lights comprise a row of elevated light units showing red 

towards the runway, mounted across the end of each runway, marking 

the end of the runway. 

Runway threshold lights 

Runway threshold lights comprise a row of elevated light units showing 

green towards landing aircraft, mounted across the threshold of each 

runway, back to back with the end lights, but extending 10 m to each 

side beyond the runway edges, marking the position of the threshold. 

Taxiway lighting 

There are two systems of taxiway lighting: blue elevated edge lights and 

green inset centreline lights. 

 

Taxiways equipped with centreline lights will have supplementary blue 

edge lights only at bends and curves to mark the side limitation of the 

taxiway. 

Stop bars & runway guard lights 

Where taxiway centreline lights are provided, all runway entries will 

have stop bars consisting of red lights inset in a line across the taxiway 

at the stop positions.  

Illuminated wind cones 

An illuminated wind cone will be provided near each runway end.  

Apron lighting 

The apron areas will be illuminated in accordance with ICAO 

recommendations, by floodlighting luminaires mounted on 20-30 m high 

masts.  
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The colour of the light will be white with good colour rendering 

properties to ensure safety and efficiency of the ground handling 

operations.  

Obstacle lighting 

All fixed objects protruding above the obstacle limitation surfaces will be 

equipped with obstacle lighting. Inside The Airport site the towers and 

probably some antennas and shelters in the airfield, and the apron 

floodlighting masts will require low intensity, red obstacle lights. 

 

Objects outside The Airport area which may extend above the obstacle 

limitation surfaces, for example existing and planned high voltage 

overhead lines should be identified and if necessary equipped with 

obstacle marking and -lighting. 

Cabling and intensity control 

The aeronautical ground lighting systems will be powered by constant 

current series circuits, with cables directly buried in trenches outside the 

hard shoulders of the runways and taxiways.  

 

The circuits are powered by constant current regulators (CCR's) placed 

in the airside power substations. The light intensities of the individual 

lighting systems are regulated by the CCR's, which are remotely 

controlled from the tower. 

Signage 

The airside areas will be equipped with signs in accordance with Annex 

14 and Aerodrome Design Manual, Part 4. 

 

The types of signage include: 

 Mandatory instruction signs 

 Information signs 

 Aircraft stand identification signs 

 Road holding position signs 
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6.12 Airside roads 

 

The airside service road system is planned to connect the different apron 

and service areas with each other. The road system has been laid out 

with as few intersections with taxiways as possible. 

 

The major airside roads are the following widths: 

 Head of stand road at the passenger terminal, 15m  

 Remote stand roads, 10m 

 Perimeter road, 4.5m sealed shoulder 

 Fire Service Road, 10m 

 Trafficable Emergency Road to Crash Gates, 4.5m 

 Road to Isolation Bay, 4.5 m 

 Road to Authority Hangar, 4.5 m 

 Road to Defence area, 4.5 m 

 

End of Section 
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7 The Passenger Terminal Building (PTB) 

7.1 General 

The Passenger Terminal Building (PTB) has been planned with an 

opening capacity of 4.4 MPPA and an ultimate design capacity of 33 

MPPA at the end of concession period. Given the huge changes in 

aviation market demand the PTB has been envisaged as a flexible 

concept capable of modular development at each phase. 

7.1.1 Design strategy 

To guide the design and development of the Masterplan and the 

terminal, the team established a set of design goals and principles. 

These goals and principles are based on terms stipulated in the CA, 

airport industry standards such as IATA, ICAO, BCAS, building codes 

and operator experience.  

 

The design principles are summarized under the following key 

statements:  

 

 EFFICIENCY: The terminal should be compact to make 

passenger flows and airport functions as simple and effective as 

possible. 
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 FLEXIBILITY: The terminal should be able to accommodate 

changing air traffic patterns, changes in future technology and 

changing passenger expectations 

 SUSTAINABILITY: The terminal should maximize use of local 

materials, reduce energy consumption and contribute to the 

preservation of natural resources 

 LOCAL IDENTITY, CULTURE AND TECHNOLOGY: The terminal 

should reflect the vision for Goa 

 OPERATIONAL EASE: The terminal should be easy to operate 

without disrupting the operations during expansion 

 ECONOMY: The terminal should balance investment costs with 

passenger experience and provide maximum revenue 

generating potential 

7.1.2 Terminal layout 

Several different terminal concepts were studied to determine the 

preferred concept. Most concepts had central processor and piers for the 

contact gates. Detailed study and analysis was done on the merits of 

doubly loaded pier and singly loaded pier. The details of the same 

together with the pros and cons are attached as Annexure A. The 

conclusion of the analysis led to the singly loaded pier option as an 

optimal layout. 

 

The preferred alternative was based on the following criteria: 

 Enhanced passenger experience  

 Capacity to expand incrementally  

 Capable of flexible use  

 Highly efficient and upgradable baggage handling system (BHS)  

 IATA LoS standard Optimum Cost effective phasing and to meet 

operational requirement  
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7.2 General Terminal Area Concept 

The PTB consists of the following main elements: 

 The Airport Plaza and Forecourt 

 The Central Processor 

 The Pier  

 

The PTB is composed of two different zones - the Central Processor, and 

the Pier. Each zone has the ability to expand independently of the other. 

This modular approach is the key to maximizing flexibility. 

 

The gross floor area of the entire PTB in the initial phase will be 

approximately 60,000 m2 with fit outs for operational capacity of 4.4 

MPPA. Flexibility to expand modularly as required has been facilitated in 

the planning. 

 

The main structure and floor levels are established in the initial phase. 

By zoning the terminal functions, sufficient space will be provided to 

enable development of various elements independently. The length of 

the Pier, the width of the check-in concourse area and the arrivals 

baggage reclaim area can all grow independently of one another as the 

need arises.  

7.2.1 The Traffic Forecourt 

Departing and arriving passengers share the kerb. Departing passengers 

are dropped off on the western side of the traffic forecourt. Arrivals 

passengers depart the terminal from the eastern side of the traffic 

forecourt. Taxis and busses each have dedicated kerb sides.  

 

The separation is done at the same level, by making parallel loops. 

Drivers choose whether to go to arrivals or departures at the 

roundabout south of the terminal. Parking and taxi reservoir are located 

within the loops.  
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7.2.2 The Airport Plaza 

The Airport Plaza is located between the traffic forecourt and the PTB 

facade. It is a general circulation area for passengers, meeters and 

greeters and airport staff. It contains ticketing counters, retail units and 

food and beverage outlets. Departing passengers enter the PTB from the 

Plaza, and arriving passengers exit the PTB into the Plaza. The Plaza is 

sheltered from sun and rain by the terminal roof, which extends over 

the outdoor space.  

 

7.2.3 The Central Processor 

The Central Processor is a two level space with a roof that cantilevers 

over the large airport plaza. On the ground floor, the Central processor 

contains check-in, outbound/inbound baggage functions, service areas 

and airline offices. Passenger security screening, immigration, 

emigration, offices and commercial, food & beverage offerings are 

located on the first level.  

     

The departure facility of the Central Processor grows westward as the 

terminal expands. The Arrivals facility expands eastwards.  

7.2.4 The Pier 

The Pier is a two level space with a mezzanine over the first floor level in 

the later phases. Bus lounges, airport service areas, mechanical 

functions and service roads for baggage handling are located on the 

ground floor. The first floor contains boarding gate areas, circulation for 

arriving and departing passengers and area for additional food & 

beverage units. The roof over the Pier is an independent element, 

separate from the roof over the central processor.  

 

Departing and arriving passengers travel through passenger boarding 

bridges (PBBs) to the aircraft parked at the contact stands. The PBBs 

consist of a fixed bridge that crosses the service road, to a ramp house. 

The ramp house and the aircraft are connected by a movable apron 

drive bridge.  
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7.3 Passenger flows 

7.3.1 Departures 

All departing passengers arrive on the western side of the terminal kerb. 

Passengers dropped at the kerb move towards the terminal building 

through the covered Airport Plaza. Upon entering the PTB, passengers 

will proceed to one of the check-in peninsulas or to an automated check-

in kiosk. The check-in peninsulas consist of staffed counters and 

unmanned bag drop positions. Upon completion of the check-in process, 

passengers will proceed to the security screening area located on the 

first floor. International departing passengers will be directed to the 

eastern side of the security hall where they will go through an 

emigration inspection prior to security screening. After security, 

passengers will walk through the commercial areas before reaching the 

boarding gates. 

 

Departing and arriving passenger flows are shown below. 

 

  

Figure 7-1 Flow diagram: Section through Departures Concourse, Domestic and International  



 

 

     

MASTERPLAN - GOA INTERNATIONAL AIRPORT AT MOPA  60  

7.3.2 Arrivals 

All passengers arriving via contact stands will enter the terminal via 

PBBs. In the initial phase arriving passengers will drop down to the 

ground level via vertical cores and proceed to baggage reclaim. In later 

phases, passengers will travel up via a dedicated vertical core, to an 

arrivals mezzanine level. The mezzanine will be a glazed enclosure that 

will visually connect arriving passenger to the rest of the terminal.  

Domestic passengers move across on a bridge over the departures floor 

plate and drop down from the mezzanine directly into the domestic 

baggage reclaim hall. International passengers drop down to an 

immigration facility located on the first level. After processing, they 

continue to the international baggage reclaim hall to collect their bags 

before undergoing customs check and exiting the PTB. 

 

Domestic passengers arriving on a remote stand will be bussed to the 

arrivals bus lobby located centrally. A corridor from the arrivals bus 

lobby leads passengers to the domestic baggage reclaim Hall.  

 

International passengers arriving on a remote stand will be bussed to 

one of the two eastern gates. Via stairs, escalators and elevators they 

will go up to the mezzanine and connect to the immigration on the first 

level.  

 

  

Figure 7-2 Flow Diagram: Section through Arrivals Concourse, Domestic and International 
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7.3.3 Boarding gates 

 

All gates can accommodate domestic arrivals and departures. The most 

eastern gates are dedicated for international flights. Swing gates are 

provided for additional flexibility to operate as domestic or international 

and narrow or wide body aircraft.  

  

 

 

Figure 7-3 Departure Flow Diagram: Plan, Ground Floor 
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Figure 7-4 Departure Flow Diagram: Plan, First Floor 
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Figure 7-5 Arrival Flow Diagram: Plan, First Floor 
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Figure 7-6 Arrival Flow Diagram: Plan, Second Floor 
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Figure 7-7 Arrival Flow Diagram: Plan, Ground Floor 
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7.4 Primary passenger processes 

The following peak hour passenger and air traffic movements have been 

used for phasing based on the traffic study   

Busy hour – Total 

Phases Annual 

traffic 

Combined 

peak 

hour Pax 

Combined 

peak ATM 

Domestic 

peak hour 

Pax  

Domestic 

peak 

ATM 

Int. peak 

hour Pax 

Int. 

peak 

ATM 

Phase 1 4.4 MPPA 1600 13 1437 11 172 2 

Phase 2 5.8 MPPA 1,914 17 1751 17 187 2 

Phase 3 9.4 MPPA 2,820 24 2,623 24 250 2 

Phase 4 13.1 MPPA 3,930 32 3,694 32 299 2 

Table 7.1 Busy hour – total 

Busy hour – Arriving 

Phases Annual 

traffic 

Combined 

peak hour 

Pax 

Combined 

peak ATM 

Domestic 

peak hour 

Pax 

Domestic 

peak 

ATM 

Int. 

peak 

hour 

Pax 

Int. 

peak 

ATM 

Phase 1 4.4 MPPA 928 7 834 7 100 1 

Phase 2 5.8 MPPA 1,110 10 1016 10 109 1 

Phase 3 9.4 MPPA 1,636 14 1,521 14 145 1 

Phase 4 13.1 

MPPA 

2,279 19 2,143 19 173 1 

Table 7.2 Busy hour – arriving  
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Busy hour – Departures 

Phases Annual 

traffic 

Combined 

peak hour 

Pax 

Combined 

peak ATM 

Domestic 

peak hour  

pax. 

Domestic 

peak 

ATM 

Int. 

peak 

hour  

pax 

Int. 

peak 

ATM 

Phase 1 4.4 MPPA 928 7 834 7 100 1 

Phase 2 5.8 MPPA 1110 10 1016 10 109 1 

Phase 3 9.4 MPPA 1,636 14 1,521 14 145 1 

Phase 4 13.1 

MPPA 

2,279 19 2,143 19 173 1 

Table 7.3 Busy hour - departures 

Based on the above traffic data, the peak requirements of primary 

processing functions such as Check-in, security controls, immigration, 

emigration and baggage handling have been developed in accordance 

with the CA, international standards including IATA, ICAO, BCAS and 

operator experience. 

 

Phase 1 Phase 2 Phase 3 Phase 4 

Processing Facilities 4.4 MPPA 5.8 MPPA 9.4 MPPA 13.1 MPPA 

No. of Check-in desks / Bag Drop 

positions 
18 22 30 40 

No. of Self Service Kiosks 5 6 8 10 

Security 10 12 16 22 

No. of Emigration positions 2 2 4 4 

No. of Immigration positions 2 2 4 4 

No. of Reclaim Belts 3 3 4 5 

Terminal Area (sqm) ~ 60,000* ~ 60,000 ~ 70,000 ~100,000 

Table 7.4 Phase wise Processing Facilities  
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7.5 Materials    

Emphasis will be made on choosing materials that are appropriate for a 

modern airport. The materials must be easy to maintain and should be 

environmentally friendly both in their means of production and in their 

use within the terminal building. Materials that age well over time will be 

prioritized.  

 

The detailing of both the interior and the exterior will be simple and 

robust. Wherever possible, locally sourced, standard size materials and 

modules will be used.  

7.6 Apron and boarding bridges  

The PTB will cater for both contact stands and remote stands. 

 

The contact stands at the PTB are served by PBBs. The fixed link bridge 

starts at the northern face of the Pier and crosses over the service road, 

to the ramp house / rotunda. Between the ramp house and the aircraft 

is a movable apron drive type bridge that is adjustable in height and 

position to reach the passenger doors of various aircraft types. 

 

There are two different types of PBBs: 

 Bridges that serve one code C 

 Bridges for MARS stands (Serve either two code C or one code E 

aircraft) 

 

*The 60,000 sqm. Area in Phase 1 will be partially fitted to achieve 4.4 MPPA 

capacity. The building will be fully fitted out in future phases to achieve the 

desired capacities. 

The above areas and quantities shown are subject to change due to changes in 

traffic forecasts, future technology and experience from initial phase operations.  
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The code C bridge has a single corridor from the Pier to the ramp house/ 

rotunda. Each MARS stand will have two corridors in the bridge across 

the service road to allow simultaneous boarding/de-boarding to/from the 

two code C aircraft located on the same MARS stand. This separation will 

be maintained in the ramp house / rotunda. When a code E is docked at 

this stand, both apron drive bridges can be used for the code E to 

connect to the forward door and the second door by the wing.  

 

The bridges and ramp houses also act as fire escape routes from the 

terminal building. There is an exterior staircase on the ramp house to 

give passengers access to the apron in case of an emergency.  

 

The terminal is initially planned with five contact stands (code C 

equivalents) for the opening phase. This equates to three code C stands 

and one MARS stand (comprising two Code C stands or a single Code E 

stand). All stands can be used for domestic flights. The MARS stand and 

one code C can swing to International.  

 

In the 2057 scenario there are 21 contact stands (code C equivalents). 

These stands are planned as 15 code C and 3 MARS stands.  

7.7 Technical facilities – Passenger terminal  

7.7.1 Structure  

The passenger terminal design has been based on a modular planning 

grid driven by the operational requirements and acceptable level of 

service standards.    

7.7.2 Roof and Façade  

Roof 

The roof over the PTB is made up of two separate sections. The main 

section spans the central processing zone; a secondary section that is 

an independent element spans the Pier. The main section is always 
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visible to departing passengers and is meant to help passengers orient 

themselves.  

Façade 

The northern and southern façades of the public areas are to be glazed, 

to maximize views in and out of the building and allow daylight in. Use 

of glazing on the southern façade is made possible due to the large 

extended roof over The Airport plaza which shields the PTB from the 

southern sun. 

 

Glass is used strategically throughout the terminal building. A 

standardized glazing module will allow for ease of planning and 

installation. An efficient terminal building is one that is easily 

understandable and intuitive to navigate. This is partly achieved by 

creating transparency. Passengers should be able to look into the 

building, look out of the building and be able to see their immediate 

destination. Glass is used very consciously both in the facades and in 

interior partitions and screens for these reasons. 

 

Local materials common to Goa will be used to help establish a sense of 

place and visually anchor the terminal to its landscape. 

  

The east and west facades of the central processor and of the Pier will 

be clad in a cost-effective material that is simple to install and uninstall 

as the PTB expands.  

7.7.3    Security  

Security systems have been implemented within the passenger terminal 

for the following in line with BCAS regulations: 

 Passenger hand baggage 

 Hold baggage 

 Staff and goods delivery 
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7.7.4    Baggage handling system (BHS)  

From check-in peninsulas on ground level, bags will be transported by a 

conveyor to the Hold Baggage Screening (HBS) area. From the HBS 

area, the baggage continues to the Baggage Make Up (BMU) Zone on 

the airside portion of the PTB.  

 

Bags will be loaded manually to containers and trolleys and driven out to 

the aircraft. 

 

Oversized baggage will be handled at dedicated check-in desk. The 

oversized bags are transported manually from check-in via a corridor, 

and will be scanned on a standalone screening machine.  

 

Inbound baggage is driven from the aircraft to the Baggage breakdown 

area (BBA), where it is offloaded on conveyors connected to the reclaim 

belts. Inbound international baggage will be customs screened before 

delivery on to the reclaim devices.  

7.7.5 Central air-conditioning system 

The central air-conditioning system for the terminal building shall consist 

of adequate number of water cooled centrifugal chilling units. A 

centralised chiller plant is situated south of the terminal and connected 

to the terminal via a trench. The complete air conditioning plant will be 

connected to the building management system to monitor performance 

at a centralized location and also allow operators to set system 

parameters. The air handling units (AHU) are planned to be floor 

standing type with ducted arrangement for supply and return air. 

 

End of Section 
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8 Landside 

8.1 Approach roads and road network  

A 4 lane approach road including a trumpet interchange at NH-17 (NH -

66), a bridge over the Konkan Railway line and various viaducts and 

other structures from NH-17 (NH -66) to Mopa Airport site has been 

proposed by the Government. 

In the initial phases, all access roads will be at grade and as the traffic 

increases grade separation will be introduced. Grade separated junctions 

to various facilities will be provided in later phases to suit the traffic 

demand.  

8.1.1 Peak hour passengers 

The traffic forecast envisages 4.4MPPA in the opening phase growing to 

40 MPPA beyond the Ultimate Phase. The table below shows the number 

of passengers in the peak hour. 
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Peak Passenger Volume Phase 3 Beyond 

Ultimate Phase 

MPPA 9.4 MPPA 40 MPPA 

Year 2023 Beyond 2057 

Arrival 1,420 5,591 

Departure 1,420 5,591 

Table 8.1 Passenger volume in the peak hour 

8.1.2 Traffic modality 

Assumption on the modal split between the transport modes for private 

and public transport on the kerb side has been determined based on 

studies and is given below.  

Share of traffic (modal 

split) 

Arrival Departure 

Rental cars/VIPS/CIPS 5 % 5 % 

Taxis 65 % 65 % 

Cars, chauffer driven 10% 10 % 

Cars, self-driven 0 % 0 % 

Coaches 20 % 20 % 

Table 8.2 Mode split of transport used by passengers 

8.1.3 Vehicle occupancies 

The assumptions for the vehicle occupancy based on studies are shown 

below: 
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Vehicle Occupancy Pax per unit 

Rental cars/VIPS/CIPS 2.0 

Taxis 2.0 

Cars, chauffer driven 1.5 

Cars, self-driven 1.5 

Coaches 15 

Table 8.3 Vehicle occupancies 

8.1.4 Peak hour for landside traffic 

Combined peak hour for arriving and departing passengers has been 

used for the analysis. 

8.1.5 Dwell times, parking length and number of spaces 

The dwell times and kerb lengths per vehicle are as per the studies and 

given below: 

  

 Dwell time 

(min) 

Kerb length 

(m) 

Arrival forecourt 

Rental cars/VIPS/CIPS 5 6 

Taxis 2 5 

Cars, chauffer driven 2 6 

Cars, self-driven 2 6 

Coaches 10 12 
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Departure forecourt 

Rental cars/VIPS/CIPS 3 6 

Taxis 2 6 

Cars, chauffer driven 2 6 

Cars, self-driven 2 6 

Coaches 8 12 

Table 8.4 Dwell times and parking lengths 

8.1.6 Traffic routes 

It is assumed for design purposes that 100% of both the private and 

public traffic coming to the PTB will use the kerb side.  

8.1.7 Level of service 

The level of service meets the CA requirement of 95% of vehicles having 

to wait less than 5 minutes.  

8.2 Calculations 

The results of the calculations performed for Phase 3 and beyond Phase 

4 are tabulated below: 

Phase 3 No. of 

spaces 

Kerb length 

(m) 

Departure kerb  

Rental cars/VIPS/CIPS Not using kerb side 

Taxis 39 195 
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Cars, chauffer driven 5 30 

Cars, self-driven 0 0 

Coaches 5 60 

Arrival Kerb  

Rental cars/VIPS/CIPS Not using kerb side 

Taxis 19 114 

Cars, chauffer driven 5 30 

Cars, self-driven 0 0 

Coaches 5 60 

Table 8.5  Results for forecourts in Phase 3  

 

Ultimate Phase  No. of spaces Kerb length 

(m) 

Departures Kerb  

Rental 

cars/VIPS/CIPS 

Not using kerb side 

Taxis 152 760 

Cars, chauffer driven 16 96 

Cars, self-driven 0 0 
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Coaches 16 192 

Arrival Kerb  

Rental 

cars/VIPS/CIPS 

Not using kerb side 

Taxis 99 594 

Cars, chauffer driven 16 96 

Cars, self-driven 0 0 

Coaches 13 156 

Table 8.6 Results for forecourts Ultimate Phase  

8.3 Loop road and parking areas    

A traffic loop system has been included in front of the terminal building 

to connect them to the main access road and other facilities. There are 

two loop roads in the system:  

 One western loop for departures, with the departures forecourt 

 One eastern loop for arrivals, with the arrivals forecourt 

 

Parking for passengers is situated within the western loop. Within the 

eastern loop there is a taxi reservoir and taxi pick-up kerb. The car park 

area is divided into 2 zones for private cars and taxis; the private car 

zones 2a and 2b are located in front of the departure zone. Zone 2a will 

house coaches (over 100) and 800 private cars, while 2b will house 

additional 1,400 cars in the future. 

 

The area in front of the arrival zone will house taxi queuing for pick-up 

zone and longer term taxi hold areas for over 3,000 taxis. 

 

The car park will have facilities such as driver's restrooms, cafeteria and 

police booth. 
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8.4 Traffic forecourt   

The traffic forecourt is on the ground level, separated into two distinct 

entities for departures and arrivals.  

 

Between the forecourt and the façade of the PTB an Airport Plaza is 

located. An extended roof will shelter the space from sun and rain. The 

Plaza is an important social arena within The Airport, for people who 

accompany departing passengers or meeters and greeters who are 

waiting for the arrivals.  

8.5 Landscape design 

Landscape at the upcoming Airport at MOPA will be a visual delight for 

travellers through plantation of a combination of trees, shrubs and 

ground covers along with lawns. The entire landscape design intent will 

be contemporary and hardscape elements selected will be combined 

with soft scape elements so as to accentuate the landscape. Plant 

species proposed for landscape will be mostly of indigenous, tropical 

zone flowering species with low water requirement, easy upkeep and 

green foliage. Trees selected for plantation throughout The Airport will 

be so selected that they do not attract birds and bat species. 

 

Landscape will be developed along approach road to Airport through 

plantation of avenue trees on either sides and through palms and 

flowering shrubs in the median.  The Car Park will be landscaped 

through a combination of shade bearing trees and shrubs. The entire 

Landscape will be irrigated though an automated irrigation system 

network with drips and sprinklers for water efficiency. 

 

Interior Landscape inside the PTB will be done through a diverse palette 

of plant materials with diverse and complementing textures, achieving a 

harmony between built and natural environment to create maximum 

impact to Air travellers. 
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8.6 Real estate development  

The commercial areas on the landside will be the subject of a separate 

Masterplan after assessing the market demand. 

 

End of Section 
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9 Other Buildings and Facilities      

9.1 General 

9.1.1 Ancillary Buildings and Utilities Plot sizes 

The following table gives a summary of the indicative plot sizes for 

ancillary buildings and support facilities. 

Utilities / Other facilities 
Plot size 
(sq.m) 

Met Parks (2 Nos.) 20,000 

AGL Substations (2 Nos) 2,600 

ARFF Main  13,200 

ARFF Satellite  3,000 

ATC Complex 3,800 

Cargo (incl.building and area) 10,000 

Catering 6,000 

Fuel farm 36,500 

Sewerage treatment 12,000 

Solid waste area 15,000 

Utility building 4,000 

Utility building (future) 4,000 

Water treatment 12,000 

DVOR (building (20sqm) with graded area) 2,90,000 

Fire training ground 2,500 

Glide path antenna (2 nos) 40 

GSE maintenance area 5,000 

Localizer (2 nos) 40 
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9.1.2 ATC tower and offices 

The Air traffic control tower (ATC) is centrally located towards west of 

terminal  

 

The tower is provided with:  

 Ground floor: Entrance 

 Tower level 1: Technical 

 Tower level 2: Technical and Support (break room) 

 Tower level 3: The Control Room 

 

The cabin for the air traffic controllers is designed as a rounded 

structure to allow for (almost) 360-degree view of the aerodrome.  

Adjacent to the ATC tower is a two level technical block proposed as per 

the MoCA Compendium of Central Government Services and Regulations 

for Greenfield Airport, December 2011.     

9.1.3 Cargo terminal        

A suitably sized cargo terminal will be constructed based on the 

demand. The area to the west of the PTB has been safe guarded.   

9.1.4 MRO   

An area of 26 Acres as prescribed in the CA has been ear marked in the 

master plan for MRO hangar facilities. 

9.1.5 Authority Hangar 

As per the CA, two Code C aircraft parking positions have been allocated 

adjacent to the authority hangar towards the east of the PTB.  
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9.1.6 Catering facilities 

Catering facility has been indicated in the western utility precinct with 

close access to the airside access gate. 

9.1.7 Crash, Fire and Rescue (CFR) facilities  

The rescue fire facilities will be provided in accordance with the following 

regulations: 

 ICAO Annex 14, Volume 1, Aerodromes, 9.2 Rescue 

Firefighting 

 Airport Services Manual (DOC 9137), Part 1 

 In addition to ICAO regulations, DGCA CAR for response time 

of fire vehicles is two minutes (higher than the ICAO 

requirement of three minutes) 

In order to meet the more stringent Indian regulations, a satellite facility 

has been planned on the North Side of the Runway. 

 

A fire drill facility is located in the northern part of The Airport area. 

9.1.8 Fuel farm and distribution system  

Fuel hydrants will be constructed in the apron to facilitate aircraft 

fuelling.  These fuel hydrants will be supplied by pipeline from the fuel 

farm located on the southern side of The Airport near the boundary.  

 

The entire fuel farm and the hydrant system will be planned for the 

ultimate capacity, i.e. layouts and piping dimensions shall allow for later 

capacity upgrades. 

 

The fuel farm will be provided with a safety zone according to local 

regulations.  

 

The location of the fuel hydrants in the apron will be based on the phase 

wise layout of aircraft parking on the apron for the various types of 

aircraft while providing as much flexibility as possible. 
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Mobile dispensers will be used to pump fuel into the aircraft from the 

hydrants. 

Parking facilities for fuel dispensers will be provided near the apron. 

 

The plans for the fuel farm will take into account the following 

infrastructure and operations: 

 Offloading facilities for Jet A1 fuel 

 Storage facilities for fuel 

 Bunded areas for fuel tanks 

 Pump station to supply the fuel hydrant system and airside 

loading racks  

 Fuel Hydrant System 

 Airside loading and off-loading racks 

 Slop tanks for drain from filters and sump drain in storage 

tanks 

 Fuel sampling system 

 Firefighting strategy 

 Airside fuel operators facilities 

 

Based on an ultimate fuel storage capacity of 3-days reserve, an area of 

approximately two and a half acres has been reserved in the master 

plan. 

9.1.9 Utilities and Miscellaneous Facilities 

In addition to the main airside, terminal and landside facilities, The 

Airport requires a range of support facilities and utilities such as water, 

sewage, power, air-conditioning system etc. The master plan has 

catered to all these requirements and the facilities are positioned to 

cater to the long-term requirement of The Airport while making use of 

the ground profile. 

In summary, the following areas have been safeguarded across The 

Airport: 

 The incoming power station has been located in the south west 

corner of the site within the restricted land use. 



 

 

     

MASTERPLAN - GOA INTERNATIONAL AIRPORT AT MOPA  84  

 The utility building is located to the south of the terminal. The utility 

building houses the air-conditioning system along with the 

firefighting and water tanks for the terminal building. 

 The sewage treatment plant (STP) is located in the south west 

corner of the site making use of the natural gradient of the land. 

 

These facilities will be built initially to cater for Phase 1 development, 

but sufficient space has been provided for modular expansion to cater 

for the future requirements. 

9.1.10 Police and Security Facilities 

In order to take care of the security of The Airport and to enforce law 

and order, a number of security and police personnel will be required. 

While the buildings themselves will have areas safeguarded for these 

functions, a separate police building is proposed in the car park near the 

Drivers Facility with easy landside access in the later phases. 

A special incident room is planned to be located within the PTB to take 

control of emergency services as required.   

9.1.11 Customs and Excise Facilities 

Facilities for the customs personnel include work stations, equipment, 

offices, search and interrogation rooms and rest rooms. These have 

been provided within the PTB. 

9.1.12 Materials and Elements  

Service and support buildings will be constructed using the most durable 

and cost effective building materials and methods. Exterior cladding on 

buildings when needed will be functional. Flooring, ceiling and interior 

wall claddings will be durable, easy to maintain and in accordance with 

local standards for workplaces and service buildings. 

End of Section 
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10 Technical Infrastructure      

10.1 Airport Security 

10.1.1 Site Boundary Wall and Perimeter Fence 

As safety and security of airports is paramount, having a proper 

perimeter security arrangement is important, so that any intrusions are 

immediately detected. The master plan provides for a fencing all along 

the site boundary.   

In addition an airside perimeter fence is required to safeguard key 

operational areas. Such a fencing system will be BCAS compliant with a 

provision for monitoring the boundary.       

10.2 ICT infrastructure  

The Airport Community Network (ACN) comprises of the networking 

infrastructure including cabling systems, data network, wi-fi devices 

necessary to enable data communication between ICT systems and 

works as a backbone for extending connectivity across all airport 

facilities. The designed ACN provides secure, reliable connectivity for 

various systems and their respective users. 
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As per the master plan, all buildings will be established with data and 

voice communication with optical fibre cable (OFC) networks. Cable 

routing and connectivity will be provided throughout The Airport. Each 

building will be integrated with the core equipment within the Primary 

Communication Room (PCR). The Secondary Communication Room 

(SCR) is similar to Primary Communication Room (PCR) and is expected 

to serve as a back-up to the PCR to improve operational resilience. A 

representative example of a proposed ACN is outlined below. 

 

 

The proposed ACN will be integrated with other IT and Non IT Systems. 

The Integration parameters will be as per the standard practices and 

operational requirements. The overall deployment architecture of ICT 

systems will be designed to support future technology and upgrades. 

 

Dedicated route and connectivity will be provided for Service providers 

to establish internet, voice and last mile connectivity for The Airport 

premises. 

Figure 10-1 Representative ACN layout 
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10.3 IT Systems 

The IT system design conceptualized for the PTB reflects the idea of a 

fully automated and integrated modern Airport. The following 

fundamental IT Subsystems which are an integral part of The Airport will 

be considered in the planning of the IT system. 

 ACN 

 Active Network Infrastructure 

 Passive Network Infrastructure 

 Flight Information Display System(FIDS) 

 Common User Passenger Processing System(CUPPS) 

 Common User Self Service(CUSS) 

 Baggage Reconciliation System(BRS) 

 Airport Operational Database(AODB) 

 Telephony System(EPABX) 

 Public Addressing System(PAS) 

 Trunk Mobile Radio System(TMRS) 

 Master Antenna Television (MATV) 

 DATA Centre 

 Master Clock system 

 Closed Circuit Television Surveillance System(CCTV) 

 Access Control System(ACS) 

 Mobile Phone Antenna System(MPAS) 

 Electronic Point of Sale(EPOS) 

 Information/Feedback Kiosk(INK) 

 Control Centres 

 Integration Of IT Systems 

 

The above listed requirements will be delivered as an integrated solution 

within the PTB.  
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10.4 Power Supply and Distribution 

10.4.1 Electrical Power source 

The Mopa Greenfield airport including all supporting facilities will be 

provided with reliable electrical power. Power supply will be at 110 kV 

level which is fed from various sources (external to The Airport) at 

220/110 kV Goa Electricity board (EB) substation at Tivim / Colvale / 

Mapusa and southern grid. As stated in the Environmental Clearance 

document, 40 MW is the envisaged demand for Airport functions.    

 

Power supply from state electricity board to The Airport main intake 110 

kV substations will be transmitted through 110 kV overhead line; 

further, the voltage will be stepped down to 11 kV and all load centres 

will be fed with 11/0.433 KV substations.  

10.4.2 Power Distribution 

The total load for the phase - 1 development will be distributed through 

11 kV ring mains. 

 

Power supplied to critical functions like AGL, ARFF and ATCT and the PTB 

will be considered in one ring; and all non - essential loads would be 

kept separate. 

10.4.3 Emergency Power 

Centralized 11kV, diesel generator (DG) sets of suitable capacity will be 

considered to deliver emergency power. In case of failure of EB power 

supply, all essential loads will be fed by these DG sets within 10-15 

seconds to fulfil The Airport requirements.  

 

The EB will provide high voltage power connection points from two 

independent sources, to ensure business continuity and operational 

resilience. 
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10.4.4 Critical Power 

All critical facilities are to be supplied by uninterrupted power supply 

(UPS) to ensure business continuity and operational resilience. All UPS 

systems are to be supported by standby power systems. 

10.5 Water Supply, Distribution and Storage 

10.5.1 Source of water 

Water will be received from Tillari Irrigation canal of irrigation 

department, Dhargal Division. As per the analysis and as confirmed by 

the irrigation department, water demand is envisaged as 5 MLD. Main 

pumping along with underground piping and intermediate pumping 

stations will be provided to pump water to The Airport water storage 

tanks. Drinking water will be treated in order to comply with IS 10500 

and World Health Organisation (WHO) guidelines.  

10.5.2 Raw Water Treatment 

The supply water will be treated using inline alum addition, pressure 

sand filtration and chlorination. All these systems will be part of the 

pump house which will be built alongside water storage tanks. 

10.5.3 Water Storage 

A total of two to three days of water demand will be stored in a main 

water storage tank. Tanks will be provided an automatic flow control 

system based on the water tank level. Tanks will be compartmentalized 

to store raw water, treated potable water, flushing water, irrigation 

water etc. 

10.5.4 Water Pumping and Distribution 

The Main Water Pumping Station will be provided adjacent to the main 

water treatment and storage system consisting of following: 

 Filtration System 
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 Chlorination Dosing System 

 Filter feed pumps including standby 

 Domestic water transfer pumps including standby 

 AC make-up/flushing water transfer pumps including 

standby 

 Pumps including standby for irrigation network/hydrants 

 

Water supply pipes emanating from the Main Water Pumping Station will 

run underground. Water filling arrangement will be automatic (requiring 

no human intervention) through level controllers and duly monitored by 

BMS. 

 

Domestic and AC make up/ flushing water supply pipes in ring main 

configuration will be provided between the Main Storage Tank and 

satellite tanks of different clusters. 

10.5.5 Irrigation Water 

The irrigation system will consist of a combination of sprinkler systems 

for irrigating lawns and a drip irrigation network to irrigate trees and 

shrubs. Because of the areas to be covered, pumping stations will be 

provided for individual areas along with a complete piping network.   

10.6 Fire Fighting 

All facilities at The Airport are classified according to the National Fire 

Protection Association (NFPA) and National Building Code of India (NBC 

2016) according to the use or character of the occupancy. 

10.6.1 Central fire command centre 

It is proposed to create two central fire command centres within The 

Airport, which will be responsible for coordinating emergency services. 

Two centres are planned in order to achieve shortest response times. 

Both the centres will be manned continuously. 
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The notification of all units designated to respond to an emergency will 

be done through a ‘conference circuit’ that allows simultaneous 

notification to at least the following units: 

 Control Tower 

 Rescue and Fire Fighting Team 

 Airport Police 

 Airport Management 

 Nearest city fire station 

 Any other authorities as required by The Airport’s 

emergency plan 

10.6.2 Fire Water Reserves 

The objective will be to achieve a response time of maximum two 

minutes for all crash fire rescue (CFR) and firefighting services. Since 

the proposed location of The Airport is away from the city, the 

infrastructure for firefighting will need to be self-sufficient. Considering 

the diverse requirements of airside and landside firefighting services, 

multiple underground fire reserves along with pumping stations are 

proposed.  

 

The static fire reserves for the air side will be designed to meet a 

Category 9 rating. This shall include adequate water and foam storage 

facilities to replenish any fire fighting vehicles in case of an emergency. 

It is also proposed to provide airside hydrants across the airfield to 

supplement the water requirements for the fire fighting vehicles. 

 

For airside areas, two fire water reserves of adequate capacity will be 

planned at each ARFF station for replenishing fire fighting vehicles. 

 

For landside areas, static water reserves of adequate capacity for both 

hydrant and sprinkler systems will be provided.    
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10.7 Sewage Collection and Treatment  

Sewage from all facilities will be conveyed through underground gravity 

/ pumped lines depending on the slope available to the Central STP. The 

Central STP will be sized for all the clusters to recover the recycled 

water to a quality suitable for use in air conditioning, flushing and 

irrigation. As per the requirement of the Environmental Clearance, an 

STP of 1000 KLD will be built initially. Further development of this 

facility will be carried out in phased manner depending on the sewage 

load. Areas will be safeguarded for long-term demand. 

Standards of the Treated Effluent will be as follows: 

 

Parameters    Value 

PH      5.5 - 9 

BOD3    Less than 30 mg/L 

Suspended solids Less than 100 mg/L 

COD     Less than 250 mg/L 

Oil and Grease   Less than 10 mg/L 

10.8 Solid Waste Management  

Airport facilities continuously generate a large volume of solid waste. 

This waste will be of assorted variety including recyclable waste in the 

form of paper, glass and metal, food waste, and combustible materials 

and will have to be sorted at source for easy management. It is 

proposed to install a series of collection and deposit systems across The 

Airport, eventually culminating in bulk deposit bins located on the 

landside at selected locations. 

  

From these locations an external agency will collect the bins at periodic 

intervals using modern mobile collection vans. Compacted waste will be 

transported out of the site for eventual disposal either by dumping in 

the approved dump yards or by incinerators or both. The recyclable 

waste will be dispatched to respective recycling agencies, and to a 

composting facility for treatment of biodegradable waste. 
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10.9 Storm Water Drainage 

Based on historical rainfall data and final formation levels and design (to 

be evaluated and finalised), a suitable storm water drainage system will 

be designed to meet operational needs and environmental standards. 

Depending upon the areas to be served, various types of storm water 

drains are considered for the entire Airport. 

 

 

Closed drains (concrete pipes/boxes) will be used for interception and 

transport of storm water where open drainage is not possible. Concrete 

culverts will be constructed where open drainage system has to cross 

taxiways/runways or roads.  

 

The drawings contained in Volume 2, show the master plan drainage 

layout. Detailed engineering will be carried out by the EPC contractor in 

adherence to the issued Environmental Clearance.  

 

10.9.1 Contaminant and Control 

Oil/water separators of a gravity type will be installed at areas where oil 

and fuel spillage are likely to occur such as airside aprons and the Fuel 

Farm. 

10.9.2 Rainwater Harvesting 

At least 30% of all runoff will be diverted for rainwater harvesting and 

irrigation reuse. The master plan drawings detail areas allocated for the 

purpose of rainwater infiltration back to the water table. 

10.9.3 Storm Water Outfalls 

The location for storm water outfalls (discharge points) will be finalised 

in the next design stages. Outfalls will be protected against soil erosion. 

 

End of Section 
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11 Environmental Compliance  
The Masterplan complies with the Specific Conditions outlined in the 

Environmental Clearance F. No 10-29/2001-1A.   

‘Consent to Establish’ has been issued by the State Pollution Control 

Board.  The Consent to Establish details the conditions for compliance 

with regard to environmental aspects. The Masterplan caters for 

compliance with these conditions. Based on the experience of initial 

phases of operation, on The Airport’s growth rate and operation from a 

practical perspective, the design conditions shall be reviewed. 

 

End of Section 
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12 Phasing Strategy     

12.1 Principles of flexibility and expansion  
 

It is essential that a defined phasing strategy is adopted that allows for 

incremental and modular expansion while retaining flexibility to cater to 

the changing demands and technological innovations.  

 

This Masterplan prescribes the phased development of The Airport over 

a period of 40 years. It has however, safeguarded areas for expansion 

beyond the 40-year concession period also.  

 

The following demand-driven development phases have been 

established based on the traffic forecast and the need to develop in 

meaningful tranches:  

 Phase 1  : ~ 4.4 MPPA 

 Phase 2  : ~ 5.8 MPPA 

 Phase 3  : ~ 9.4 MPPA   

 Phase 4  : ~ 13.1 MPPA 

 

As outlined earlier, each subsequent phase will be triggered when 80% 

of the traffic in the previous phase is reached.  
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Facility requirements within each of the phases are demand driven, 

based on forecasts of aviation activity and the level of service to be 

provided as outlined in the CA. 

 

The following diagrams outline the phased development of the Master 

Plan for The Airport from Phase 1 through to Phase 4.  

 

 

Figure 12.1: Terminal Phasing Diagram 

 

Note: Phases 2-4 will be reviewed based on traffic growth rates.  These phases 

may be modified, combined or deleted as required based on traffic levels, 

customer needs and regulatory requirements. 

12.2 Phase 1 

In the opening Phase 1, a terminal facility of 4.4 MPPA will be fully fitted 

out as per the CA. The Shell will be constructed for an 8 MPPA terminal 

in this phase. 
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12.2.1 . Passenger Terminal Building 

The PTB is designed for incremental growth. Two basic modules have 

been used in the build-up of the Central Processor as shown in Figures 

12.2 and 12.3 and described below: 

 A Western Departures Module consisting of one check-in peninsula 

and the first phase of development of the BHS BMU Area 

 An Eastern Arrivals Module consisting of two arrival reclaim belts 

with supporting loading docks for arriving bags.  

 

The initial development of the PTB consists of two arrivals and two 

departures modules with additional supporting modules for vertical 

transportation (stairs, escalators and elevators) to maintain segregated 

flows for departing and arriving passengers. 

  

Figure 12-1 Departures module consisting of 1 check-in island and 2 racetracks in the BHS room 



 

 

     

MASTERPLAN - GOA INTERNATIONAL AIRPORT AT MOPA  98  

  

Figure 12-2 Arrivals module  
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12.2.2 Airside 

The airfield shall initially be developed to include all essential 

infrastructure including fire stations and navigation equipment.  

 

Runway 09 / 27 and the corresponding full-length parallel taxiway will 

be constructed with two connecting taxiways to the PTB Apron, cargo 

area and authority hangar. Strategic RETs will be constructed as part of 

the initial phase, as shown on the master plan drawing. The remaining 

RETs and taxiways will be added in line with demand. 

12.3 Phase 2 

In Phase 2 the terminal will be fitted out to achieve an operational 

capacity of 5.8 MPPA, based on the envisaged traffic demand in 2021. 

Required passenger processing facilities such as check-in desks, self-

service kiosks, security checkpoints, and passenger boarding bridges will 

be added to cater to the demand. 

The 2021 build out will satisfy all requirements set down in the CA from 

2020 through 2021 with some flexibility built in to accommodate the 

additional demand until the delivery of next phase. 

12.4 Phase 3 

Development Phase 3 corresponds to a capacity of 9.4 MPPA and will be 

initiated once 80% of the forecasted Phase 2 traffic has been reached. 

12.4.1 Passenger Terminal Building 

Based upon current traffic forecasts, the Phase 3 expansion will be 

comprised of expansion of the pier to meet the increased demand for 

contact stands.  

 

Required passenger processing facilities such as check-in desks, self 

service kiosks, security checkpoints, emigration & immigration desks 

and passenger boarding bridges will be added to cater to the demand.  
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The Departures Hall built in Phase 1 has the capacity to meet 9.4 MPPA. 

No expansion to the west will be necessary. 

12.4.2 Airside 

Additional taxiways and taxilanes associated with the extension of the 

apron will be constructed. 

12.5 Phase 4 

Development Phase 4 corresponds to a capacity of 13.1 MPPA. 

12.5.1 Passenger Terminal Building 

Based upon current traffic forecasts, the Phase 4 expansion will be 

comprised of:   

 Arrivals module added to the east side to increase the capacity 

of the baggage reclaim hall.  

 Expansion of pier, both east and west, to meet the increased 

demand for contact stands. 

 Required passenger processing facilities such as check-in desks, 

self-service kiosks, security checkpoints, emigration & 

immigration desks and passenger boarding bridges will be 

added to cater to the demand. 

12.5.2 Airside 

Additional connecting taxiways and taxilanes associated with the 

extension of the apron will be constructed. 

12.6 Ultimate Phase  

According to the traffic forecasts, the ultimate capacity for this terminal 

will be reached in 2057 with the total number of passengers reaching 33 

MPPA.  
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12.6.1 Passenger Terminal Building 

To handle 33 MPPA, the terminal will be made up of a total of 5 arrivals 

and 4 departures modules with additional supporting modules for 

vertical transportation (stairs, escalators and elevators). 

 

Required passenger processing facilities such as check-in desks, self-

service kiosks, security checkpoints, emigration & immigration desks 

and passenger boarding bridges will be added to cater to the demand. 

12.6.2 Airside 

During this phase the main runway will get busier. However, based on 

the traffic forecast, a second runway will be required only beyond the 

concession period. 

12.7 Strategy for post CA development  

The development of The Airport is likely to be limited beyond the 

concession period by airfield capacity constraints. With a runway centre 

line separation distance of only 415 m, the second runway is initially 

planned as a stand-by runway.  

   

The area west of the apron has been allocated as ‘future apron area’ to 

protect for growth in aircraft stand demand beyond the Ultimate Phase. 

 

There is room to add more modules to the Central Processor and Pier. 

 

End of Section 

 

End of Volume 1 
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Annexure A  

Assessment of Masterplan Options for MOPA 

International Airport 

Introduction 

As a part of RFP guidelines Authority have issued the Masterplan design 

prepared by M/s. Gensler (Figure 1). The issued masterplan was studied 

and evaluated.  

 

 

Figure 1 

 

Listed below are the observations on Masterplan prepared by the M/s. 

Gensler: 

 The area is split equally between International and Domestic 

gates. International traffic being significantly lower requires 

lesser terminal space compared to Domestic area.  
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 Traffic projections indicate the demand for flexibility in terms of 

international and domestic operations. Swing operation is not 

possible with existing arrangement. 

 The terminal shape creates less optimized airside traffic pattern 

due to increased taxiing distances, limitations on access to 

remote stands etc.   

 During subsequent expansion, terminal has to be expanded in 

three directions; Northern pier expansion is on the airside and 

construction will impact smooth operations. 

 During Phase 4 of proposed expansion the check-in area needs to 

be dismantled and repositioned impacting operations during 

expansion.  

Masterplan Options 

In view of the above limitations of the proposed Masterplan GGIAL 

initiated the development of an alternate masterplan with the below 

Terms of Reference: 

 Compliance to all Concession Agreement obligations 

 Land Use Plan as per CA 

 Adhering to Runway coordinates as per CA 

 Optimising the earthwork requirements (Cut and fill)  

 Operational Efficiency 

 Maximize Airside Capacity  

 Modular Expansion with minimal impact on operations 

 Sustainability 

 

The development of the alternate masterplan involved: 

 Investigation of terminal shapes and location. 

 Different ways of organizing the terminal with 1 ½ level or Multi 

levels 

 Modular phasing 

 Organizing the airside 

 

Multiple Terminal Typologies such as Starform, Satellite, Concourses and 

Pier variations were evaluated. 
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Post evaluation of the Pros and Cons of the shapes and the layouts, it 

was decided to go with the Linear Shaped Terminal with East & West 

Piers which provides both Airside and Landside operational flexibility.  

 

Advantages of Linear Shaped Terminal: 

 Potential for well-organized landside traffic pattern and effective 

operation 

 The remote stands can be located parallel to taxiway on the 

vacant land  

 Optimizes aircraft taxi distances  

 

The Linear Shaped Terminal layout was further detailed for options such 

as Single Loaded Pier and Double Loaded Pier. 

 

The Double Loaded Pier option has the following limitations: 

 Limits the Modular expansion of the terminal head house on east 

and west direction 

 Pier construction during expansion would have to be carried  out 

on the airside, thus impacting operations 

 Increased Taxiing distances leading to inefficient airside 

operation (Figure 2 – marked in Green)  

 Increased pier width 

 Increased building depth results in restrictions on clearance 

distances for both airside and landside. (Figure 2 – marked in 

Red) 
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Figure 2 

The above limitations have ruled out the option of double loaded piers.  

Conclusion 

Basis the above a Linear Shaped Terminal with Single Loaded Pier has 

been finalized for Mopa Airport. 

 


