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4 THE PROPOSALS 

A detailed scheme description is provided in Chapter 2 of the ES.  This section 
of the report provides an overview of the specific works and activities 
identified as having the largest potential to affect the water environment ie:

permanent diversions of the Gogar Burn; 
the temporary diversion works for the River Almond; and 
temporary and permanent watercourse crossings. 

The proposed works are considered to be the best practicable methods for the 
construction of the scheme.  Analysis of the alternative methodologies 
considered during the design stages is discussed in Chapter 2 - Alternatives.

Details on the boring, cut and cover and cofferdam construction (piling and 
bank revetment) are referred to within Chapter 2 of the ES. 

The proposals referred to are shown on Figures 4.1 to 4.13.

4.1 PROPOSAL DETAILS

4.1.1 Central Chord 

The Central Chord will be built in a tunnel and begins where the North East 
and North West chords join.  The initial section of the tunnel will be 
constructed by a cut and cover method which passes under Wheatlands Road 
and under an area identified as a site for a possible second Edinburgh Airport 
runway.  The route here is approximately 8 m below ground level.  The River 
Almond will be diverted temporarily while a cut and cover tunnel box section 
is installed (see Figure 4.2). 

The route will pass approximately 12 m underneath the existing runway at 
Edinburgh Airport in two 550 m long bored tunnels, one for each track (see 
Figure 4.2).  The track then returns to a cut and cover tunnel box section for 440 
m.  The proposed Edinburgh Airport Station will be to the south of the 
tunnelled section (see Figure 4.2).  Gogar Burn will be permanently diverted 
under the station concourse.   

The remainder of the Central Chord will be in an open box section to the 
proposed Ingliston Junction (see Figure 4.3).

This chord will therefore require the temporary diversion of the River Almond 
and the permanent diversion of Gogar Burn. 



ENVIRONMENTAL RESOURCES MANAGEMENT TIE LTD

26

4.1.2 South Chord 

The South Chord continues from the station, via the proposed Ingliston 
Junction, in a cutting approximately 7 m deep.  The proposed junction is a flat 
diamond double junction with a 100 mph main line and a 75 mph turnout 
onto the New East Chord.  The route rises on an embankment to 3 m to cross 
the Gogar Burn before returning to ground level and entering a cutting to pass 
below the proposed tram line route (see Figure 4.3).  The route continues in a 
cutting under the A8 Glasgow Road and under the realigned Freelands Road 
(see Figure 4.4), then rises onto an embankment to 4.5 m to cross an unnamed 
tributary of the Gogar Burn before joining the existing railway via a proposed 
high speed grade separated junction with a 100 mph main line (see Figure 4.5). 

Building the South Chord therefore involves crossing Gogar Burn and one of 
its tributaries.  

4.1.3 North East Chord 

The North East Chord will leave the existing Edinburgh to Fife railway line 
via a crossover double junction and head south towards the airport (see Figure
4.6).  The track will then cross the Dolphington Burn (see Figure 4.7) over an 
extended bridge structure, and continue south along the existing Newbridge 
to South Queensferry Cycleway parallel to Standingstane Road.  The route 
will then enter a cutting to pass under a new bridge that will be constructed to 
replace Standingstone Bridge (see Figure 4.7), and pass through Pepper Wood 
and across a field drain before entering a cutting, and crossing a second field 
drain.  It will then enter the tunnel portal, adjacent to Wheatlands, towards the 
proposed Airport Central Junction in the tunnel. 

This section crosses Dolphington Burn and two field drains.   

4.1.4 New East Chord 

The New East Chord will commence at the Ingliston Junction south of the 
proposed station in a retained cutting 2.5 m deep.  The railway will then rise 
to 2.5 m on an embankment to cross the realigned Gogar Burn and continue 
on an embankment to cross a tributary of the Gogar Burn (see Figure 4.3).  The 
route will then enter a cutting, crossing Gogar Mains Road before rising back 
to ground level.  The railway will cross the Gogar Burn a second time before 
entering a cutting (see Figure 4.8), and them continuing on to Gogar Junction.   

This section twice crosses Gogar Burn and one of its tributaries once.  
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4.2 PERMANENT DIVERSIONS OF THE GOGAR BURN

4.2.1 Overview 

Three permanent diversions of the Gogar Burn are required.  These diversions 
are as follows (the diversions are described from north to south along the 
proposed route). 

A diversion of approximately 400 m of the section that runs alongside the 
southern boundary of Edinburgh Airport.  The new section will be 
displaced by around 150 m to the South. 

A 150 m diversion within the airport boundaries at the site of the new 
station.

Diversion of 125 m of the burn and displacement of the outfall into the 
River Almond by approximately 50 m. 

These diversions are described below; Figure 4.9 shows the locations of the 
diversions.

4.2.2 The Gogar Burn: Diversion 1 

Due to the need for the railway to pass under the airport runway, at the point 
of crossing with the Gogar Burn there is only 2 m clearance from the bed of 
the burn.  The burn therefore needs to be diverted to the south, so that greater 
clearance can be achieved.  In total, this diversion will be 400m long.   

The degree of diversion to the south has been calculated based upon the level 
of flood protection deemed to be required by EARL’s engineers and Technical 
Adviser Team, ie the maximum flood protection of 1 in 200 plus climate 
change plus 1.2 m freeboard being considered requires the largest burn 
clearance and therefore requires the largest displacement of the burn to the 
south.

Over the latter 250 m of the diversion, the burn will need to pass between the 
retaining / flood protection wall for EARL (approximately 4 m in height at its 
maximum) and the embankment along which Tram Line 2 will run.   

4.2.3 The Gogar Burn: Diversion 2 

The Gogar Burn enters the airport site approximately 1000 m before its outfall 
to the Almond.  Its route currently passes to the west of the proposed station 
site.

A diversion of the burn is required over a 150 m stretch up to the proposed 
station site.  Although environmentally undesirable, the burn will have to pass 
through a confined concrete channel through this section due to the 
engineering and developmental constraints.  The Gogar Burn will need to be 



ENVIRONMENTAL RESOURCES MANAGEMENT TIE LTD

28

routed underneath the concourse slab of the station; an open culvert will 
therefore be installed, approximately 70 m in length.

In order to provide sufficient capacity in flood events, a two-staged channel 
will be provided.  This involves excavating one stage for low flow levels, 
generally experienced during the summer months, and a larger stage for flood 
water or high water flows.  The profile of this will encourage natural 
meandering over the floodplain.  The station concourse will be raised above 
ground level to allow flood protection from the Gogar Burn.  Entry and exit 
points will be ramped, and stepped up to the station concourse, again to 
afford the station protection from flooding (see Figure 4.10).

It is currently envisaged that the slab spanning over the Burn will be formed 
from concrete beams which will enable the span to be made with minimal 
construction depth.  This will incorporate pre-cast, pre-stressed concrete 
beams, infilled with concrete to form the slab.  These will be supported on 
bored pile foundations at each end and on the centre pier.  The Gogar Burn 
will be diverted into a two-staged channel under the slab.  The ultimate outer 
walls will be formed using sheet piling.  Noise and vibration from piling 
works will require to be monitored and the method revised if required.  The 
centre pier of the two channels will be formed from a contiguously piled wall.  

Three ventilation shafts will be required; one at the station which will be 
visible above the station concourse building (see Figure 4.10), and one to the 
north and one to the south of the River Almond.  The vent shafts adjacent to 
the river are required to be high enough above the ground to be protected 
from flooding, ie they will be around 5 m in height and no more than 8 m in 
height.  The shaft at the station will be no more than 13 m in height from 
ground level. 

On completion of the new channel section the Gogar Burn will be diverted.  
The land through which the burn flowed will then be backfilled in layers with 
suitable engineering fill.  The north-eastern extent of the concourse slab and 
the ramps and stairs towards the terminal will then be constructed.   

4.2.4 The Gogar Burn: Diversion 3 

The burn currently discharges to the River Almond through an outfall pipe 
that passes under the security fence of the airport.  Due to the significant 
works required in the area it is proposed that this outfall be moved by 
approximately 50 m to the west of its current location.  The detail of the 
diversion design and construction will be agreed in advance with SEPA. 

4.3 TEMPORARY DIVERSION OF THE RIVER ALMOND

The reasons behind the requirement for a temporary diversion of the River 
Almond are described in Section 2.  It is thought that the river will need to be 
diverted for a period of between 12 and 18 months.  The river would be 
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diverted by approximately 50 m to the north over a stretch of around 50 m to 
100 m.  A figure showing the proposed methodology for the diversion is 
included as Figure 4.11 and Figure 4.12 shows the proposed cross section of the 
diverted channel. 

Proposals for the diversion are as follows. 

The temporary diversion will be designed to withstand a 10 year flood.  
This will require a flood embankment to be constructed on the north 
bank.  Currently there is an embankment in place, which is thought to be 
sufficient, but this will be verified in the detailed design work.  The 
embankment for the diversion will tie into this existing one (with sections 
being added at each end). 

The tunnel construction works will be protected by a cofferdam to a level 
of approximately 30 m Ordnance Datum (OD) (1), equivalent to a 50 year 
flood level plus 300 mm freeboard.  This will ensure that any large floods 
overtop the north bank defences first, protecting the works and the boring 
equipment.   

Construction of the cut and cover tunnel under the River Almond will be 
carried out during a temporary diversion of the river.  The construction 
work will also involve a permanent change to the position of the Gogar 
Burn outfall channel between the culvert and the river (Diversion 3). 

The diversion of the River Almond will be carried out using temporary 
contiguous sheet piling around the tunnel position and the airport 
boundary, and a temporary earth bund to the north side of the river will 
be installed.  The sheet piling will need to penetrate several metres into 
the glacial clay at this point and will require cross bracing for stability 
during bulk excavation.  Prior to the bulk excavation, bored piling for the 
walls from a temporary piling platform will be carried out.  The level of 
the top of the sheet piling and the earth bund will be high enough to 
prevent flooding from the river.  The sheet piling may be installed using 
traditional driving techniques. 

Following boring works, piling and bulk excavation, the base and roof 
slabs for the tunnel will be cast in-situ and material will be reinstated to 
form the base of the river.  Sheet piling will then be removed and the 
northern bank of the river returned to the original shape.  The remainder 
of the cut and cover tunnels will then be constructed to join up with the 
sub-river sections. 

(1)  Ordnance Datum (OD) is the UK standard vertical reference system for measuring height above mean sea level (MSL).  
It is otherwise referred to as Ordnance Datum Newlyn (ODN), as OD is measured relative to a value taken at Newlyn,  
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4.4 WATERCOURSE CROSSINGS

The proposed route crosses the Gogar Burn, Dolphington Burn and several 
drainage ditches.  During construction there is also the need to cross the 
Gogar Burn and River Almond and to construct a temporary crossing over the 
new diverted section.

There is an existing crossing on the Dolphington Burn which will be extended 
to accommodate EARL.

There will be one temporary bridge for construction and five permanent 
crossings on the Gogar Burn.  Figure 4.13 shows the proposed locations of the 
permanent crossings.   

The railway will cross the realigned Gogar Burn on two bridges at NT 155728 
and NT 156728.  A third bridge will be to the north of Castle Gogar.  All 
bridges will be designed to accommodate a 1 in 200 year flood plus 600 mm 
freeboard, and will be constructed using spread footing.  

The fourth crossing of the burn is a ford which is required to provide 
maintenance access to the cuttings.  The ford will represent a 4 m wide 
concrete platform across the burn, to be constructed in the new section of 
diverted burn before water is diverted to reduce potential impacts and 
minimise disruption to the burn.  It is likely that the ford will be able to 
withstand flood levels of below 1 in 2 years, but would be impassable if the 
flood level were to exceed this.  

The fifth crossing of the burn is made by the station concourse, which will 
pass over the burn, running at this point in open culvert.  The culvert soffit 
level (underside of roof slab) is 32.0 m OD.  This is roughly 650 mm higher 
than the top of the adjacent flood defences, so that it allows for some future 
raising of defence levels if this should be required.  The station concourse level 
(top side of culvert roof slab) is 32.7 m OD.  The proposed culvert comprises 
twin 7 m wide box culverts, one of which will carry the main channel of the 
burn with the other reserved for flood flows only.  

Table 4.1 summarises the structures required for watercourses to accommodate 
EARL.

Table 4.1 EARL Structures 

Structure Description See Figure 
Dalmeny : Bridge Extension over Dolphington Burn underbridge 4.7 
Gogar Burn : Airport Line / Gogar Burn underbridge 4.8 
Ingliston : Airport Line / Gogar Burn underbridge (1) 4.3 
Ingliston : Airport Line / Gogar Burn underbridge (2) 4.3 
Box culvert (watercourse diverted at Pepperwood)  - 
Box culvert (under realigned Edinburgh to Glasgow Up Line) 4.5 
Box culvert (under Airport Line (1) 4.5 
Box culvert (under Airport Line (2) 4.4 
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On completion of excavation works, track drainage will be installed.  The type 
of drainage required will vary depending on the position and foundation of 
the track but over the majority of the scheme filter drains will be installed to 
encourage natural infiltration and the attenuation of any sediments or other 
pollutants.

The detailed design of watercourse crossings and culverts will be discussed 
and agreed in advance with SEPA. 
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