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1 INTRODUCTION

1.1 BACKGROUND

The Edinburgh Airport Rail Link (EARL) Bill (the Bill) involves new railway 
lines or ‘chords’ (which are short sections of railway that connect main 
railway lines) leading to a new sub surface (below ground level) station at 
Edinburgh Airport (shown on Figure 1.1).  The new station will connect with 
the existing rail lines between:  

Edinburgh and Glasgow, at Winchburgh and Roddinglaw; 
Edinburgh and Fife, at Gogar and Dalmeny; and  
Fife and Glasgow (Dalmeny Chord), north of Kirkliston.   

The new lines will offer services to Edinburgh Airport from towns and cities 
throughout Scotland and beyond, including Fife, Aberdeen, Inverness, 
Dunblane, Stirling, Glasgow, Edinburgh and the south, and the opportunity to 
change between these services and the proposed tram service at the airport.  
Overall, between 14 and 15 km of new rail routes and junctions will be 
provided.

The proposals include the permanent diversion of approximately 600 m of the 
Gogar Burn (in three separate sections), and the temporary diversion of a 50 m 
to 100 m section of the River Almond.  The River Almond flows out to the 
Firth of Forth Special Protection Area (SPA) (1)/ Ramsar (2)/Site of Special 
Scientific Interest (SSSI) (3), designated as part of the European Natura network 
under the EU Habitats Directive.   

1.2 APPROPRIATE ASSESSMENT

Under the Conservation (Natural Habitats etc) Regulations 1994 (the “Habitats 
Regulations”) (4), the Competent Authority, in this case the Scottish 
Parliament, must undertake an Appropriate Assessment to satisfy themselves 
that there will be no impacts that could adversely affect the integrity of the site 
in view of the conservation objectives for which the SPA is designated, or that 
if there are, there are special reasons why the development should be 
permitted to proceed.  The integrity of the site is defined as “the coherence of 
its structure and function, across its whole area, that enables it to sustain the 

(1) A Special Protection Area is a site designated under the European Directive on Conservation of Wild Birds (79/709/EEC) 
(known as the Birds Directive) to protect birds that are considered rare or vulnerable within the European Community and 
all regularly occurring migratory birds.  Enacted in the UK through the Wildlife and Countryside Act, 1981 and subsequent 
amendments and the Conservation (Natural Habitats &c) Regulations, 1994.
(2) A Ramsar Site is a site that has been designated under the Convention on Wetlands of International Importance 
Especially as Waterfowl Habitat (known as the Ramsar Convention) to protect internationally important wetlands.
(3) A Site of Special Scientific Interest is a site notified by Scottish Natural Heritage (SNH) under the provisions of the Wildlife 
and Countryside Act, 1981 and subsequent amendments as of national nature conservation or geological importance. 
(4) Which enacts the European Directive on Conservation of Wild Birds (79/709/EEC) (known as the Birds Directive) in the 
UK
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habitat, complex of habitats and/or the levels of populations of the species for 
which it was classified”(1).

Scottish Natural Heritage guidance (2) describes a staged process for 
undertaking such assessments.   

1. Define the proposal. 

2. Establish that it is not necessary to management of the site for nature 
conservation purposes (if it is, no further assessment is required). 

3. Determine whether the proposal is likely to have a significant effect on the 
site.  This acts as a coarse sieve to remove from the process projects which 
are neutral, trivial, or very short term in their impacts on a site’s qualifying 
interests.

4. If it cannot be demonstrated that the effect is “trivial or inconsequential”, 
assess the implications of the proposal for the site’s conservation objectives 
so as to answer the question “can it be demonstrated that the proposal will 
not adversely affect the integrity of the site?” (3).  This is referred to as the 
Appropriate Assessment. 

5. If the assessment indicates that no adverse effect will occur the competent 
authority may proceed to grant consent; if not, further steps are required 
to demonstrate that specific reasons why the development should be 
permitted apply, before consent may be granted. 

6. The proposal involves the temporary diversion of Gogar Burn, the 
temporary diversion of the River Almond and temporary and permanent 
watercourse crossings.  The watercourses are shown on Figure 1.2.  At this 
point in the development of the scheme a detailed design is not available, 
but the works are described in Section 3 of the report. 

The proposals are described in Section 4.  The scheme is not necessary to 
management of the site for nature conservation purposes, so the assessment 
can progress to Stage 3 to determine whether the proposal is likely to have a 
significant effect on the SPA. 

There will be no direct impact on the SPA, however, through review of the 
proposals and consultation, SNH has requested that sufficient information is 
provided to confirm that the potential impacts to the SPA are (at most) trivial.  
Should the information provided indicate that the impacts are expected be 
more than trivial, an Appropriate Assessment (Step 4) is required.   

This report describes the baseline nature conservation interests of the area, the 
works required to watercourses and the mitigation measures that will be 
implemented to minimise the risk of any adverse effects.  This information 

(1) Habitats and Birds Directive, Scottish Executive RAD 2000, Revised Guidance updating Scottish Office Circular 6/95 
http://www.scotland.gov.uk/library3/nature/habd-01.asp 
(2) Scottish Natural Heritage Guidance Note Series 2000; Natura Casework Guidance: Consideration of Proposals affecting 
SPA and SAC. 
(3) SNH (2000) op cit.
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will allow the Parliament (with advice from SNH) to determine whether the 
residual impacts will adversely affect the integrity of the SPA.

The remainder of the report is structured as follows: 

Section 2 describes the scheme and construction alternatives considered 
Section 3 describes the baseline conditions of the watercourses and the Firth 
of Forth SPA 
Section 4 describes the scheme proposals 
Section 5 describes the potential impacts from the scheme proposals 
Section 6 describes the mitigation measures 
Section 7 describes residual impacts on the watercourse 
Section 8 summarises the residual impacts on the Firth of Forth 

The report is supported by the following annex: 

Annex A - Firth of Forth SPA/Ramsar/SSSI Citations and conservation 
objectives



ENVIRONMENTAL RESOURCES MANAGEMENT TIE LTD

4



!

A720 City- By-Pass

Edinburgh to Fife
Railw

ay Line

K
ir

kl
ist

on

Ed
in

bu
rg

h 
A

ir
po

rt

Tu
rn

ho
us

e

A
8

G
la

sg
ow

R
oa

d
R

at
ho

 S
ta

tio
n

G
og

ar
bu

rn

Rive
rAlm

on
d

M
9 

Ju
nc

tio
n 

1

Ed
in

bu
rg

h
to

G
la

sg
ow

R
ai

lw
ay

Li
ne

M
8

M
ot

or
w

ay

Dalm
en

yChord

N
or

th
 W

es
t C

ho
rd

N
or

th
 

Ea
st

 
C

ho
rd

C
en

tr
al

 
C

ho
rd

N
ew

 E
as

t C
ho

rd

So
ut

h 
C

ho
rd

W
in

ch
bu

rg
h 

Ju
nc

tio
n

Sc
al

e 
at

 A
4 

- 1
:4

0 
00

0

D
rw

 P
G

E

C
hk

 R
F

Ap
p 

A
M

C
L

E
D

IN
B

U
R

G
H

 A
IR

P
O

R
T 

R
A

IL
 L

IN
K

(A
4L

) 2
97

x2
10

D
ra

w
in

g 
Ti

tle
 :

P
R

O
P

O
S

E
D

 E
A

R
L 

A
LI

G
N

M
E

N
T

Pr
op

os
ed

 E
A

R
L 

A
lig

nm
en

t (
ne

w
 s

ur
fa

ce
 ra

ilw
ay

)

Pr
op

os
ed

 E
A

R
L 

A
lig

nm
en

t (
tu

nn
el

)

Pr
op

os
ed

 U
pg

ra
de

 o
f E

xi
st

in
g 

R
ai

lw
ay

!
Pr

op
os

ed
 S

ub
 S

ur
fa

ce
 T

ra
in

 S
ta

tio
n

Ex
is

tin
g 

R
ai

lw
ay

s

0
0.

5
1

0.
25

K
ilo

m
et

re
s

FI
G

U
R

E
1

.1

D
at

e 
D

ec
05

R
ev

 0
2

D
at

e
D

ec
05

   
  l

td
Ve

rit
y 

H
ou

se
19

 H
ay

m
ar

ke
t Y

ar
ds

Ed
in

bu
rg

h
EH

12
 5

B
H

Te
l 0

13
1 

62
2 

83
00

w
w

w.
tie

di
nb

ur
gh

.c
o.

uk

ti
e



G
og
ar
B
ur
n

Ri
ve
rA
lm
on
d

N
id
dr
y
Bu
rn

U
ni
on
C
an
al

Sw
in
e
B
ur
n

S
c
a

le
a

t
A

4
-

1
:4

2
0

0
0

D
rw

P
G

E

C
h
k

R
F

A
p

p
A

M
C

L

E
D

IN
B

U
R

G
H

A
IR

P
O

R
T

R
A

IL
L
IN

K

(A
4

L
)

2
9
7

x
2

1
0

D
ra

w
in

g
T

it
le

:

H
Y

D
R

O
L

O
G

IC
A

L
F

E
A

T
U

R
E

S
P

ro
p

o
s
e

d
E

A
R

L
A

lig
n

m
e

n
t

(n
e

w
s
u

rf
a

c
e

ra
ilw

a
y
)

P
ro

p
o

s
e

d
E

A
R

L
A

lig
n

m
e

n
t

(t
u

n
n

e
l)

R
iv

e
r

A
lm

o
n

d

G
o

g
a
r

B
u

rn

N
id

d
ry

B
u
rn

S
w

in
e

B
u

rn

U
n

io
n

C
a

n
a

l

0
0
.5

1
0
.2

5

K
ilo

m
e

tr
e

s

F
IG

U
R

E
1
.2

D
a
te

D
e

c
0

5

R
e
v

0
3

D
a
te

D
e

c
0

5

lt
d

V
e

ri
ty

H
o

u
s
e

1
9

H
a

y
m

a
rk

e
t

Y
a

rd
s

E
d

in
b

u
rg

h

E
H

1
2

5
B

H

T
e

l
0

1
3

1
6
2

2
8

3
0

0

w
w

w
.t

ie
d

in
b

u
rg

h
.c

o
.u

k

tie



ENVIRONMENTAL RESOURCES MANAGEMENT TIE LTD

5

2 ALTERNATIVES 

2.1 INTRODUCTION

The Edinburgh Airport Rail Link has been identified as an important 
component in creating a sustainable, integrated transport network that can 
support and enhance economic growth in Scotland.  The importance of EARL 
is recognised in the Scottish Executive’s White Paper “Scotland’s Transport 
Future” (1), the National Planning Framework for Scotland (2) and the 
Edinburgh and Lothian’s Structure Plan 2015 (3) .  To address this need for 
greater public transport integration with Edinburgh Airport, several 
alternative options were considered and having chosen the rail link, a variety 
of designs and routes were assessed in reaching the decision on the proposed 
scheme submitted within the Bill. 

2.2 JUSTIFICATION OF THE SCHEME

Passenger numbers at airports throughout the UK are increasing rapidly and 
government predictions for Edinburgh are for a four fold increase by 2030, 
raising the 2000 figures of 5 million passengers, to 30 million by 2030 (4) .
Access to Edinburgh Airport is becoming increasingly difficult, especially at 
peak times when other commuters contribute to the severe congestion 
problems where roads are at, or approaching, maximum operating capacity (5).
Despite the bus lanes, congestion affects the current shuttle bus service which 
runs every 10 minutes Monday-Friday through the day and takes 
approximately 25-40 minutes.  16% of journeys are currently made by public 
transport to Edinburgh Airport (6)  which is considerably less than comparable 
airports such as Stansted (29%) and Prestwick (38%) where rail links 
operate (7).  EARL is likely to significantly increase the number of people 
travelling to the airport by public transport by offering a safer, more reliable 
and comfortable service to the airport from a greater number of Scottish towns 
and cities. 

Edinburgh is one of the largest European capital cities that do not have a rail 
link.  Dublin, the largest, announced plans to develop a rail link in November 
2005.  EARL will bring Edinburgh in line with other European capital cities.
In the UK, Edinburgh and Glasgow airports are the largest (7.5 million 
passengers per year and 8 million, respectively) without a rail link. 

(1) White Paper:  Scotland’s Transport Future – The Transport White Paper – June 2004
(2) National Planning Framework for Scotland, Scottish Executive, April 2004, 
www.scotland.gov.uk/library5/planning/npf04-00.asp 
(3) Edinburgh & Lothian's Structure Plan 2015, approved by Scottish Ministers on 17th June 2004  
www.midlothian.gov.uk
(4) UK Government White Paper "The Future of Air Transport" December 2003
(5) West Edinburgh Planning Framework, Scottish Executive 2003 www.scotland.gov.uk/library5/planning/wepff-01.asp
(6) BAA Edinburgh (2001) Edinburgh Airport Surface Access Strategy 2002-2007
(7) CAA modal split data



ENVIRONMENTAL RESOURCES MANAGEMENT TIE LTD

6

The proposed EARL scheme puts the airport at the heart of a national railway 
network.  It will allow residents and businesses in the central belt to benefit 
from frequent and quick, car-free access to the airport and afford a fast, 
reliable service to Fife, Perth, Dundee, Aberdeen and Glasgow without having 
to enter Edinburgh itself.  The scheme has been designed to allow very little 
disruption to existing services to these cities and regions by upgrading 
junctions, where the higher speeds afforded by such upgrades compensate for 
the time spent in the new station so, for example, the journey time from 
Edinburgh to Glasgow will not change.   

Not only will EARL stimulate growth in inbound tourism across Scotland by 
providing easy access to cities other that Glasgow and Edinburgh from afar, 
but similarly it will facilitate economic growth out-with the currently buoyant 
Lothian region.  For Edinburgh itself, the West Edinburgh Planning 
Framework has identified West Edinburgh as an international business 
location capable of attracting “World companies” and associated headquarters 
of organisations, which will be enhanced by improved transport 
infrastructure.

By offering a sustainable transport alternative to the car for travelling to the 
airport, by reducing congestion and improving social inclusion by opening 
access to important infrastructure assets for people and companies outside of 
Edinburgh, EARL provides an integrated transport link that is in line with 
national, regional and local planning and transport policies.  Furthermore, it is 
compatible with potential long term development strategies at Edinburgh 
Airport and in West Edinburgh. 

2.3 ALTERNATIVES TO EARL

A “Feasibility Study for the North Edinburgh Rapid Transit Solution” (1)

considered a variety of public transport options for North Edinburgh and tie
considers the principle findings of this report to apply equally to West 
Edinburgh.  As well as the direct economic value that each scheme offers, 
alternative transport modes were assessed against 3 key aims for transport 
policy in Scotland: 

a strong economy; 
a clean environment; and 
an inclusive society. 

The technologies that were considered for this study were monorail, magnetic 
levitation trains (2) , guideways, guided busways, people movers, light rail and 
traditional bus.  Monorail, magnetic levitation, guideways, guided busways 
and people movers are uncommon in Europe and are most effectively used for 

(1) Andersen, Steer Davies Gleave, Mott MacDonald, 2001
(2) A magnet train that floats on a magnetic field and is propelled by a linear induction motor.  They follow guidance tracks 
with magnets.
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end to end journeys.  Whilst this may be appropriate for taking people directly 
from Edinburgh city centre to the airport and in doing so, reduce congestion, 
such modes could not be integrated into a greater transport network and 
would impose a new set of infrastructure requirements on West Edinburgh.  
They could not be integrated into the rail network and would require their 
own corridors rather than sharing the existing railway corridor and so would 
impose separate environmental impacts and require their own land take.  In 
isolation, none of these transport options addresses the three principles of 
transport policy outlined above. 

On a national scale, only buses have the flexibility to meet the objectives of 
widening the public transport catchment area of the airport and supporting 
economic growth.  However, the low up-take of bus passengers and the added 
contribution to congestion around the airport that a bus station would bring 
make it less attractive that an integrated rail network.  Furthermore, while bus 
journey times from Waverley are currently 25-40 minutes and 20-35 minutes  
from Haymarket even with existing bus lanes, the journey times by train 
through EARL will become 10 minutes and 7 minutes respectively. 

Because buses have had little success in stimulating a modal shift in airport 
travel away from the car in other UK cities (1) , Tram Line 2 offers the local 
market an attractive public transport alternative to the bus.  However, only 
one journey in three to Edinburgh Airport is from the city centre, highlighting 
a clear need to open the public transport accessibility to commuters from 
outside of the city centre to airport corridor.  In order to achieve national 
coverage, the public transport mode to and from the airport must be part of 
the existing national rail network.   

Following the feasibility study, in 2002, Sinclair Knight Merz (SKM) was 
commissioned to review the options for establishing a direct rail link to 
Edinburgh Airport.  The review was overseen by a steering group comprising 
the Scottish Executive, BAA, the Strategic Rail Authority, the Department of 
Transport and Scottish Enterprise.  

The review found that all of the options that they considered generated 
economic benefits, exceeding the costs of construction and operation.  The 
option to build an underground station, facilitating integrated rail on the 
Edinburgh to Fife and Edinburgh to Glasgow lines was found to generate the 
highest passenger usage and Net Present Value (NPV) benefit (2) .  With this 
option, the review anticipated that during the project’s first operational year 
(2010), it would attract 2 million passengers and by 2020 this figure would 
double.

(1) Written evidence to TRAM (Line One) Scottish Parliamentary Bill Committee given in response 6, paragraph 7 dated 
22nd October 2004 to 9th Meeting on 23rd November 2004 (Session 2)
(2) Net Present Value is calculated by offsetting capital can operating costs (negatives) against user and decongestion 
benefits and revenues (positives) over project life, which was taken as 30 years in teh SKM study.  The higher and more 
positive the NPV,  the greater the benefits.
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EARL has been designed to be part of an integrated, multi modal transport 
network.  It has therefore been integrated with alternative modes of transport 
such as Tram Line 2, so demand modelling for EARL took full account of 
Tram Line 2.  Edinburgh Airport Station will operate as an integrated 
transport hub, providing interchange for air, rail, tram, bus, coach and taxi.   

2.4 ALTERNATIVE ROUTES AND ROUTE JUSTIFICATION

When assessing the options for a rail link to Edinburgh Airport, several route 
options were considered by Sinclair Knight Merz, which take the form of three 
main approaches to the scheme: 

a spur into the airport, either from the Edinburgh - Glasgow line or from 
the Fife line; 

a diversion of the Edinburgh and Glasgow line through the airport; and 

a diversion of both the Edinburgh & Glasgow and Fife lines through the 
airport.

Figure 2.1 Infrastructure Options for EARL 

Source: Sinclair Knight Merz (Feb 2003) Rail Links to Glasgow and Edinburgh Airports, 
Executive Summary 
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In the first phase, eight infrastructure options were drawn variously from 
previous studies, steering group proposals and consultants’ 
recommendations.  The eight options shown in Figure 2.1 were: 

a route from Winchburgh to Edinburgh Park with a new underground 
station at the airport; 

as above with an additional link from the airport station to Dalmeny; 

as the first option with an additional link from the airport station to the 
Winchburgh – Dalmeny Chord (‘Runway Tunnel’ option); 

a double spur from the Edinburgh – Glasgow line with a surface airport 
station;

a route from Winchburgh to South Gyle with a new underground airport 
station, largely following Turnhouse runway; 

a double spur surface route from South Gyle with an airport station which 
could be underground; 

a route from Winchburgh to South Gyle with a new underground airport 
station, with an additional link to the Winchburgh – Dalmeny Chord; and 

a route from South Gyle to Newbridge with a surface airport station 
parallel to the runway, and a new chord at Winchburgh. 

The eight options were then appraised using the required simplified Scottish 
Transport Appraisal Guidance (STAG) Part 1 Appraisal Summary Table.  A 
STAG 1 appraisal reviews whether an option is likely broadly to achieve 
project objectives, fit with policies and be capable of implementation and 
therefore justify a more detailed STAG 2 appraisal (1) . 

In phase two, which led to a shortlist, the capital costs of the infrastructure 
options were calculated, along with patterns of potential train service that 
each remaining option would allow.  This meant annual operating costs and 
potential patronage could be established.  The assessment showed that the 
highest passenger usage and revenue would be generated by the Runway 
Tunnel option which would allow through running of services from Aberdeen 
and Newcastle as well as Fife, Stirling and Glasgow, with little increase in 
journey time.  Options involving diversion of services without tunnelling 
reduced capital costs, but these options also significantly extended journey 
times as a result of reversing trains at the airport (eg those from Fife by up to 
15 minutes), and this journey time lengthening reduced their benefits. 

The Stakeholder Group agreed the desirability of achieving the objective of 
high patronage from through-running and took forward the Runway Tunnel 
option and an option to divert the Edinburgh-Glasgow line.  Two cheaper 

(1) A STAG 2 appraisal involves detailed assessment of the likely impacts of a transport project in terms of environment, 
safety, economy, integration and accessibility.
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spur options were also taken forward, with freestanding services to avoid 
extending existing journey times.  There was a concern that these spur options 
would not permit direct service for many destinations, which would reduce 
attractiveness to potential users.  Finally, as a result of the studies, an option 
was devised to deliver the benefits of a diversion to achieve through running 
without the costs and risks of tunnelling under the runway (the Surface 
option).

The most important element of the appraisal was STAG 2 which assessed 
options in five key areas: 

environmental, comprising mitigation options available, noise and 
vibration, air quality including CO2 ,PM10 and NO2 emissions, water 
quality, drainage and flood defence, geology, biodiversity, visual amenity, 
soil and cultural heritage impact, landscape and recreational access; 

safety, impact on accidents and security; 

full Transport Economic Efficiency Appraisal. This in depth study 
involved assessing expected usage by airport travellers, employees and 
others, and the financial benefits from their time savings.  Road 
decongestion benefits were quantified and overall NPV calculated; 

integration benefits; 

accessibility change from each option, and Social Exclusion impact. 

In considering the best overall option the Steering Group looked firstly at 
objectives which included: serving and expanding the airport catchment area, 
encouraging use of public transport, reducing motorway and major road 
congestion levels and, secondly, at supporting the Scottish economy. 

Against these criteria there was one clearly preferred option, namely the 
Runway Tunnel option, with a predicted 37% more usage in 2020 than its 
nearest rival.  Additionally this option integrated into the national railway 
network, and gave the opportunity for new interchanges, such as Fife to 
Glasgow.

The Runway Tunnel option produced the smallest environmental noise and 
vibration impact, jointly with the E & G Spur option.  The Runway Tunnel 
option was also the only one of the short-listed options to achieve a large 
positive impact in terms of accessibility improvement. 

2.5 WATER COURSE DIVERSIONS

The option chosen for EARL, the Runway Tunnel, which allows the passage of 
through trains from the north, south and west requires temporary diversions 
to the Gogar Burn and the River Almond and three permanent diversions of 
Gogar Burn: 



ENVIRONMENTAL RESOURCES MANAGEMENT TIE LTD

11

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 fully in Section 4.  This section describes the 
alternatives considered for each diversion and why the current proposals were 
chosen.

River Almond 

Any railway running north to south with an underground station at the 
airport terminal will necessitate tunnelling under the River Almond.  This 
cannot be avoided by any alternative alignment options. 

The technique for tunnelling under the River Almond proposed for EARL is 
“cut and cover”.  A tunnel will be bored up to the river, which will be diverted 
by around 50 m, and the route below the natural course of the river will be 
excavated.  Once the tunnel under the river has been reinforced and covered, 
the original path of the river will be reinstated and tunnelling below and 
beyond the route of the diversion will recommence with a tunnelling bore.  

The alternative method for tunnelling below the river is to use a full face 
tunnel boring machine.  However, the geological characteristics of the tunnel 
section have made this approach unlikely due to various technical constraints.
Full face tunnel boring involves maintaining the structural integrity of the 
tunnel as the drill passes through the ground.  Full face tunnelling has little 
flexibility in the options for the face of the tunnel bore and it was feared that 
there was a risk from glacial boulders under the river of plugging up the drill 
machine.  Whilst the face of the full face bore retains the tunnel integrity by 
maintaining pressure, the tunnel cavity behind the machine also has to be 
consolidated as the machine passes through.  This is done by grouting the soil, 
initially with cement and then chemical grouting to get further into the 
ground material. 

The cut and cover approach does not need chemical ground treatment and 
there is no risk of mechanical failure under the river, which in a worst case 
scenario, could lead to tunnel collapse under the river during drilling.  Whilst 
further geotechnical investigations during the detailed design phase of EARL 
may open up possibilities for a boring option under the river, the cut and 
cover approach is most likely as it has fewest technical constraints and 
environmental risks.
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Gogar Burn 

One of the first things the engineering team had to establish was the preferred 
location of the new subsurface railway relative to Edinburgh Airport terminal 
building, any airport developments, the Gogar Burn (including the culvert 
under the main runway) and the potential walking distances between the 
terminal building and the new station. 

Following consideration of the constraints outlined above, two options 
emerged; to locate the new railway on either the west side or east side of the 
Gogar Burn parallel to Gogar Bridge Road. 

If the alignment was located on the west of the burn it would provide a short 
passenger travel distance between air and rail while avoiding physical conflict 
with the Gogar Burn section south of the terminal building.  However, the 
railway would conflict with the terminal building foundations, Gogar Burn 
culvert under the runway (including Archimedes screw), the Airport Control 
Centre building, current bus and taxi interchanges, associated airport access 
roads and the proposed Tram Line.  These are significant constraints. 

An alignment positioned on the east side of the Gogar Burn avoids physical 
conflict with those constraints outlined above.  However, the alignment would 
need to cross the burn south of the airport.  There would also be a slight 
increase in the travel distance between the terminal building and the new 
airport station. 

In addition, BAA urged strongly that the alignment should be located on the 
East side of the burn to minimise potential disruption to airport operations 
during construction. 

On balance, the impact of constraints on a westerly option greatly outweigh 
the advantages of not conflicting with the burn and minimising the travel 
distance for passengers, in the order of the tens of millions of pounds.  The 
preferred alignment proposed in the EARL Private Bill is the eastern railway 
alignment.

Complete re-route of Gogar Burn 

The principle feature of the railway through this area is that it is sub-surface, 
located in both a retained cut and a tunnel section with a station adjacent to 
the terminal building. 

The EARL team is aware of the flooding issues in the airport area and the 
alteration to the flood risk profile in the area. In addition, the team had to 
consider the protection of the new railway infrastructure. The EARL team 
have undertaken extensive flood modelling to understand the flood profile in 
the area.  Included in this was the consideration of other known developments 
(at the time of the study) to provide a cumulative assessment to provide an 
estimate of the mitigation works required. 
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Against this, an estimate of a full diversion of the Burn towards Turnhouse 
was sought from BAA.  The high level cost estimate for this diversion was 
£18m.  This diversion would require a long section of new culvert under 
Turnhouse runway to the River Almond. 

It was identified through this exercise that a complete diversion was not 
economically viable versus the flood mitigation works for EARL, estimated to 
be £6.3m.  A cost differential against EARL would be approximately £11.7m. 

Therefore, the EARL development would be based upon the Gogar Burn in its 
current position. 

Main Gogar Burn Diversion (1) 

Where EARL currently crosses the burn the vertical clearance between the 
burn and the proposed railway is insufficient to provide the flood protection 
necessary.  Three options were considered to provide the desired protection 
levels:

diversion of the burn to reduce flood level; 
lifting the railway level to provide a greater clearance; and 
bypass the burn to the south to provide a greater clearance. 

As outlined previously, the first option, a burn diversion, is not economically 
viable.  The vertical limits in this area are heavily constrained by the 
longitudinal railway gradients running from the deeper tunnel network under 
the runway and the station position.  Railway safety requirements mean the 
station must be level or near level (1 in 500) longitudinally.  This introduces a 
250m long flat section north of Burn crossing point.  A gradient to raise the 
railway from the station over the burn at an adequate flood protection level 
would be too steep for trains.  Consequently, this option has not been 
progressed.

The final option is to divert the burn south under EARL (where EARL is at a 
higher level).  The diverted length would be approximately 400m.  It is 
recognised that this diversion creates an opportunity to improve upon the 
current burn condition on the eastern side of the main railway alignment.  The 
scheme also needs to include a compensatory flood storage area on the 
southern flank of the convergence of the two new railways at Ingliston to 
mitigate the impact of increased flood risks on the surrounding area. 

The increase cost to accommodate this arrangement, is in the order of £2.5m. 
This does not take account of the costs associated with providing flood 
protection, i.e. parapet walls and a higher concourse level - this would 
constitute a £3.8m increase. So, the total increase cost to accommodate the 
Gogar Burn would be £6.3m. This local diversion to the south can be achieved 
at considerable lower cost (than option 1) and deliver the necessary flood 
protection.
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The EARL development has attempted to minimise the impact on the Gogar 
Burn and floodplain area and to maximise opportunities for enhancement of 
the burn and its corridor.  During the impact assessment and development of 
the scheme, solutions have been sought through mitigation and changes to the 
developing design in consultation with SEPA, SNH and other parties such as 
the River Restoration Centre.  It should be noted that although in existence, 
there was no-one within the Gogar Burn Partnership Group (GBPG) to engage 
with until September of 2005. 

However, a 250m section from the EARL alignment to the existing culvert will 
be constrained on both flanks by the EARL alignment and the proposed Tram 
Line alignment.  This section of Burn diversion will be similar to the existing 
man-made profile through the airport with parapet walls in the EARL side on 
top of the eastern slope of the Burn creating an extension of the current 
restriction south by up to 250m.  The course of the burn at this location has 
been previously altered, and at present it runs through a straightened channel, 
oversized for summer flow conditions.  Although the retaining walls for 
EARL and Tram Line 2 create an enforced corridor, for which mitigation is 
constrained, all attempts have been made to maximise the width of this 
corridor, and it is likely that the resulting corridor will be wider than that 
currently in place at this location.  Natural burn-bed material will be installed, 
wildlife corridors will be preserved and on the side of the corridor bordered 
by EARL, no hard engineering will be employed to restrict the natural 
movement and meandering of the burn within the corridor. 

The section to the east of this area will be a softer engineered site. The 
opportunities for enhancement in this area have been explored with the River 
Restoration Centre, and SEPA, and have been committed to as mitigation 
within Chapter 10 of the ES. When also considered with the compensatory 
flood storage areas created, there is an opportunity to soften these areas 
also (e.g. through ecological enhancement). Measures and profiles for the 
channel have not yet been fully developed, but a two-stage channel is 
envisaged; the profile of which will encourage natural meandering over the 
floodplain. Natural type burn-bed materials will be installed in the 
new channel.  The revetment, where required, will be of natural type and bank 
profiles and seeding will encourage natural and native colonisation. Berms 
will be installed to encourage ecological diversity. The installation of 
backwater areas and wetland scrapes will be considered, with agreement 
being sought from BAA and the CAA with regard to birdstrike risk. 

It should be noted that additional mitigation and measures to complement 
current mitigation will be sought during the detailed design phase for all 
proposed diversions, in consultation with SEPA. 

Airport Station Area (2) 

The 150m diversion proposed at the new airport station area is a consequence 
of the congestion of infrastructure in close proximity of the terminal building.  
One of the key characteristics of any new railway is the passenger experience.  
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The travelling public interface with the railway at stations and on trains.  This 
is even more acute at the proposed Edinburgh Airport station where the 
airport and station is effectively acting as the gateway to the nation’s capital.  
Therefore it is expected EARL should deliver a high quality passenger 
experience as they transfer between transport modes. 

The area proposed for the station is constrained on all sides by the airport 
terminal extension at the South East Pier, the proposed Tram Link, the 
terminal building and Burnside Road.  To minimise the impact on this 
surrounding infrastructure and protect the burn at this location, the burn is 
proposed to be realigned slightly east under the main access concourse to the 
station.  The preferred station access would be a high specification passenger 
experience with the access concourse bridging over the burn.  This access is 
fully enclosed by glazing and forms part of the station complex and provides a 
feeling of continuity in transferring between air to rail travel.  A key factor in 
providing a glazed access concourse over the Burn is that passengers are given 
aspects to the southern stretch of the Burn, therefore bringing the Gogar Burn 
into the transport mode transfer environment. 

Passenger numbers are expected to be high and therefore a sufficiently wide 
entry area is required to ensure the safe transit of large numbers of people.  In 
addition, it is desirable for airport operations and to relocate the station access 
road away from the station.  This has resulted in a wide bridge requirement. 
The net effect of which is to fully enclose the Burn in a twin box culvert.  

An alternative arrangement would be a simple footbridge over the burn to the 
station entrance.  However, in comparison to the preferred option this would 
not achieve a good passenger experience and create a discontinuity in 
transferring between transport modes.

It is acknowledged that the engineering and developmental constraints in this 
area result in a situation that is environmentally undesirable.  In an attempt to 
soften the feature and mitigate its environmental effects, the following 
measures have been committed to within Chapter 10 of the ES. 

The channel will be two-stage in design, with a thick layer of natural-type 
gravel forming a soft bed; 
Native species will be planted and seeded along the banks and bank tops; 
and
Gravel riffles and berms will be installed if considered to be feasible 
during detailed design. 

It is understood that there are currently two proposals for the movement of 
the burn; one drafted by BAA that involves a movement and further 
culverting of the burn, and a more naturalised proposal drafted by SEPA 
together with the GBPG.  The latter proposal would present the greater 
environmental benefits, but its feasibility and detail will not be known until 
current studies undertaken by the GBPG and their assigned consultants are 
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complete.  As this will fall after EARL Bill submission, it introduces significant 
timing and feasibility constraints to its consideration. 

Confluence with River Almond (3) 

The burn currently discharges to the River Almond through an outfall pipe 
that passes under the security fence of the airport.  A realignment of this 
outfall is required for EARL.  It is proposed that the outfall be moved by 
approximately 50 m to the west of its current location.  The only alternative to 
this would be if the Gogar Burn was rerouted so that it met the River Almond 
further downstream (see above). 
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3 BASELINE

3.1 ECOLOGICAL CONTEXT

3.1.1 General Context 

The EARL route is proposed to the west of Edinburgh, in an area comprising 
predominantly arable farmland within designated Green Belt.   

There are some extensive areas of woodland in the area associated with 
existing and former estates, houses and parks, for example Dundas Estate, 
Dalmeny Park, Hopetoun Estate, Carlowrie and Cammo Estates.  There are 
also smaller woodlands such as Pepper Wood, linear woodland along the 
Newbridge to South Queensferry Walkway and existing rail corridors and 
some scattered woodland, trees and scrub in several areas. 

There is a lot of existing development in the area, including Edinburgh 
Airport, major road and rail routes plus expansion at the western edge of 
Edinburgh and the surrounding villages of Kirkliston and Winchburgh. 

There are several watercourses in the vicinity of the scheme, including the 
River Almond, Union Canal, Gogar Burn, Swine Burn and Dolphinton Burn 
(see Figure 1.2) and a few minor field drains.  The River Almond flows east 
and enters the Forth Estuary at Cramond.  One of the main tributaries to the 
River Almond is the Gogar Burn, which has been heavily diverted historically 
through culverts.  The burn passes under the Union Canal at NT 163702, 
meanders across the southern area of the proposed site for EARL and joins the 
River Almond at NT 147743.  The invasive plant (1) species Himalayan balsam 
(Impatiens glandulifera) and Japanese knotweed (Fallopia japonica), are present 
along the banks of the River Almond and the Gogar Burn. 

Both the River Almond and the Gogar Burn have active floodplains, classified 
as Flood Protection Areas within the Local Plans.  Floods relating to both 
water courses have occurred in recent years.  Existing flood defences provide 
protection to Edinburgh Airport and agricultural land to the north.   

3.1.2 Statutory and Non- Statutory Designations 

There are no sites designated for their statutory nature conservation interest 
along or adjacent to the EARL corridor.  The closest sites are the Firth of Forth 
SPA/Ramsar/SSSI (see Annex A for SPA and Ramsar citations) into which the 
River Almond flows, located approximately 5 km downstream of the tunnel 
section under the River Almond location and Philpstoun Muir SSSI, located 
approximately 2 km west of Winchburgh Junction.  Locally designated sites in 
the area include the River Almond, Gogar Burn, Pepper Wood and the 

(1 ) Invasive alien species are listed on Schedule 9, Part II of the Wildlife and Countryside Act, 1981 and amendments
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Newbridge to South Queensferry Cycleway, all of which are Sites of 
Importance for Nature Conservation (SINCs) (1).

3.1.3 Local Biodiversity Action Plans 

The Edinburgh Biodiversity Action Plan (BAP) reflects the aims and objectives 
of the national plans for the habitats and species found in the local area (2).
Wetlands and watercourses are one of the priority habitats with the objective 
of maintaining and enhancing the biological diversity of Edinburgh’s existing 
wetlands and watercourses.  Otters are a priority species in the Edinburgh 
BAP and are known to be present on the River Almond and Gogar Burn. 

3.2 THE RIVER ALMOND

3.2.1 Hydrology and Water Quality 

The River Almond runs in a predominantly southwest-northeasterly direction 
over a length of 48 km from its origins in the Kirk of Shotts in the Cant Hills, 
North Lanarkshire, through West Lothian and the City of Edinburgh, to its 
outfall into the Firth of Forth at Cramond.  The river has a catchment of  
375 km2, the majority of which falls within the boundary of West Lothian (3),
and has three main tributaries:  

Breich Water above Livingston; 
Broxburn; and  
the Gogar Burn. 

The river was dredged under the terms of a statutory drainage scheme, until 
this statutory obligation was removed by the Flood Prevention and Land 
Drainage Act in 1997 (4).  Both River Almond and Gogar Burn are prone to 
flooding.

The River Almond has been identified as being one of the most polluted rivers 
in Scotland.  This is mainly due to the urban nature of the catchment area, 
historic industry pollution relating to mill activities in the 18th century, oil 
shale and coal mining in the 19th and 20th centuries, effluents arising from 
related abandoned mine workings and intensive agricultural practice in its 
lower reaches.

Initiatives developed and introduced over the past few years have worked to 
improve water quality and remediate the effects of historic and current 
pollution sources.  The first main initiative, an integrated management plan 

(1) A Site of Importance for Nature Conservation is a site of local nature conservation importance that is designated by the City 
of Edinburgh Council and afforded protection through policies in the Structure and Local Plans. 
(2) The Government and its advisors have developed national action plans to help conserve habitats that are threatened 
and species which are in significant decline.
(3) The Scottish Executive (2004) The River Almond Catchment: - a Plan for Integrated Management, information 
provided by the Scottish Executive website www.scotland.gov.uk.
(4) Scott Wilson Halcrow (2005) Combined Flood Risk Assessment (EARL, Tram Line 2, Gogar Access Road).
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launched in 1998, was the first comprehensive river catchment management 
plan to be published in Scotland (1).   

SEPA data indicate overall water quality within the River Almond to be C 
(poor) upstream from its confluence with the Gogar Burn, and B (fair) 
downstream to its outfall into the Firth of Forth.   

3.2.2 Ecology

 Habitat 

The majority of the vegetation along the River Almond is tall ruderal and 
dense scrub.  The north and south banks are similar with dominant creeping 
thistle (Cirsium arvense) and rosebay willowherb (Chamerion angustifolium).
The invasive species Himalayan balsam (Impatiens glandulifera) and Japanese 
knotweed (Fallopia japonica) are abundant along the banks of the river.  The 
scrub comprises hawthorn (Crataegus monogyna), willows (Salix spp) and 
planted conifers along the airport boundary. 

There are a few patches of poor semi-improved grassland along the River 
Almond.  This comprises abundant red fescue (Festuca rubra), common bent 
(Agrostis capillaris), Yorkshire fog (Holcus lanatus) and creeping buttercup 
(Ranunculus repens).

There are also small areas of semi improved neutral grassland dominated by 
false oat-grass (Arrhenatherum elatius) with abundant Yorkshire fog (Holcus 
lanatus), common bent (Agrostis capillaris) and ribwort plantain (Plantago
lanceolata).

 Species 

Otters breed on the River Almond and surveys undertaken in 2005 (2) found 
signs of otter breeding in the vicinity of the proposed temporary river 
diversion.

Water vole have been known to breed on the River Almond (3), however, the 
surveys undertaken in 2005 for the EIA did not record any signs of water vole 
from the River Almond in the vicinity of the scheme proposals.  It is unlikely 
that the species is present given the abundance of mink and brown rat also 
noted along the River Almond in this area.  Bats and badgers are also present 
in the area. 

(1)  The Scottish Executive (2004) The River Almond Catchment: - a Plan for Integrated Management, information 
provided by the Scottish Executive website www.scotland.gov.uk.
(2) Green, R (2005). Report of a Survey for Water Voles on the Union Canal, Gogar Burn, River Almond and Tributaries 
around Edinburgh Airport, 9 June 2005.  Rosemary Green.
(3) D J Jefferies (Ed) (2003) The Water Vole and Mink Survey of Britain 1996-1998, Vincent Wildlife Trust.
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The River Almond is a known breeding site for sand martin and kingfisher, a 
protected species (1), but not in the vicinity of the proposed EARL scheme.  
Both species are also listed as priority species in the Edinburgh LBAP.  The 
following common bird species were observed near or on the River Almond 
on the site visits in 2004 and in the breeding bird survey in 2005: blackbird, 
dunnock, greenfinch, grey wagtail, magpie, mallard, mute swan, pied wagtail, 
sedge warbler, wren and willow warbler, mallard, goldeneye, moorhen, reed 
bunting and song thrush (both Red List species and listed in the LBAP).   

The presence of trout, and salmon, in the River Almond has lead to its 
designation as a ‘salmonid’ water.  This means that it has been identified as 
needing protection or improvement in order to support species such as 
salmon and trout.  An electro fishing survey for eel was carried out by SEPA 
in 2004 on the River Almond at Cramond Brig.  The survey identified brown 
trout, stoneloach, bullhead and minnows, but noted that eels dominated the 
fish fauna at that site (SEPA 2005 pers comms).  This survey site is several 
kilometres downstream of the proposed works at the River Almond and is not 
necessarily representative of the situation at the crossing point, therefore 
further surveys to assess the fish population closer to the affected areas will be 
carried out before the start of the construction period.   

It has been reported that the alien species bullhead fish is present within the 
River Almond.  Bullheads are a threat to salmon and trout populations due to 
their ingestion of salmonid fry and eggs by the species (2).

3.3 THE GOGAR BURN

3.3.1 Hydrology

The Gogar Burn rises in the parish of Kirknewton 18 km south west of 
Edinburgh (3).  The burn flows north across the site from its source near the 
A70 (NT 100639) approximately 10 km in a predominantly north / north-
westward direction to its outfall into the River Almond at the northern 
boundary of Edinburgh Airport.   

The development of the west of Edinburgh over the past 60 years has had a 
number of impacts on the Gogar Burn, with the culverting of sections and 
substantial alterations to the burn’s natural course, width and depth (4).  The 
Burn is currently culverted underneath the airport runway just before it joins 
the River Almond.  Due to the urban nature of its catchment, Gogar Burn has 
a similar quality and sensitivity to the River Almond.  It has been classified by 
SEPA as B (fair) and C (poor) depending on the stretch of the river being 

(1) Afforded protection under Schedule 1 of the Wildlife and Countryside Act, 1981.
(2) The Scotsman (2004) Calls for Clean-up as Alien Fish Infest Lothian Rivers, information provided by The Scotsman’s 
website at www.scotsman.com.
(3) Information provided by Gazetteer for Scotland site at www.geo.ed.ac.uk/scotgaz.
(4) Information provided by a study of Ordnance Survey maps from 1853 to present day, www.scottish.paliament.uk.
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considered, reflecting history of pollution due to industrialisation and mining 
effluent discharges.

3.3.2 Ecology

The habitats along the Gogar Burn are similar to those on the River Almond.  
The burn is lined by trees including beech (Fagus sylvatica) and willow (Salix
spp).  The banks are covered in tall ruderal species dominated by bramble 
(Rubus fruticosus), common nettle (Urtica dioica) and rosebay willowherb 
(Chamerion angustifolium).  There is abundant field bindweed (Convolvulus
arvensis) with frequent broad-leaved dock (Rumex obtusifolius), red campion 
(Silene dioica) and ragwort (Senecio jacobaea), Himalayan balsam (Impatiens
glandulifera) and giant hogweed (Heracleum sphondylium).

Otters are present on the Gogar Burn (1) with spraint sites recorded along the 
river corridor (2).  Surveys in 2004 and 2005 recorded frequent signs of otter, 
particularly in and around the areas where the proposal will affect the Gogar 
Burn.  There are two artificial holts and a natural holt near to the airport. 

The Edinburgh BAP (2004) states that water vole are present on the Gogar 
Burn, although surveys in 2004 and 2005 did not record signs of the species in 
or around the areas where the proposed scheme would be likely to affect the 
burn (3).  It is, however, unlikely that water vole is present given the 
abundance of mink and brown rat noted along the burn. Water vole is known 
to be present on the Union Canal to the south of the study area (SWT pers
comm. 2005); it may be possible to encourage the species back onto the Gogar 
Burn through sympathetic habitat restoration. 

Badger setts and runs were identified on the banks of the Gogar Burn during 
surveys in 2004 and 2005.  However, signs indicated that the badgers were 
foraging within the airport, as opposed to the river corridor. 

A pair of kingfishers was recorded on the Gogar Burn to the south of the A8, 
they are thought to be nesting along the Gogar Burn, but not in the vicinity of 
works for EARL. 

The presence of migratory fish such as salmon and trout is dependent on the 
environmental conditions within the River Almond due to its connectivity 
with the Firth of Forth.  As with the River Almond, there have been reports of 
bullheads within the Gogar Burn.   

(1) Edinburgh Biodiversity Partnership (2004) The Edinburgh Biodiversity Action Plan, City of Edinburgh Council.
(2) Entec (2004) Gogar Burn Ecological Survey Confidential Report,. Entec UK Limited.
(3) Results may have been affected by the timing of the survey.
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3.4 THE FIRTH OF FORTH

3.4.1 Ecology

The River Almond is a tributary of the Firth of Forth Special Protection Area 
(SPA), designated as part of the European Natura network under the EU 
Habitats Directive.  The area of the SPA extends to cover much of the coastline 
along the northern and southern shores of the estuary, as far upriver as Alloa.  
The boundary of the SPA at the mouth of the River Almond is shown on 
Figure 3.1.  Schedules for the designation of the site as an SPA, an International 
Wetland under the Ramsar Convention and an SSSI are provided in Annex A.

The Firth of Forth SPA is a a complex estuarine site with a wide range of 
coastal and intertidal habitats including saltmarshes, dune systems, maritime 
grasslands, heath and fen, cliff slopes, shingle and brackish lagoons. Mudflats 
support a rich invertebrate fauna, with Eelgrass (Zostera spp). growing on the 
main mud-flats, both features providing important food sources for large 
numbers of migrating and wintering waterbirds.  The site is designated for its 
wintering and passage bird interest and specifically for its wintering 
populations of red-throated diver, Slavonian grebe, golden plover and bar-
tailed godwit; its post-breeding (passage) population of sandwich tern; its 
wintering populations of migratory species pink-footed goose, shelduck, knot, 
redshank and turnstone; and its wintering waterfowl assemblage including 
great crested grebe, cormorant, scaup, eider, long-tailed duck, common scoter, 
velvet scoter, goldeneye, red-breasted merganser, oystercatcher, ringed 
plover, grey plover, dunlin, curlew, wigeon, mallard and lapwing.   

The area of the Firth of Forth at the mouth of the River Almond is known as 
Drum Sands, which is one of the biggest areas of intertidal flats in the Forth.  
The flats has muddier sediments upstream and sandier sediments 
downstream providing a high diversity of invertebrates for a large number of 
the qualifying interest bird species.  The interest of the flats is greatest during 
the winter months when passage and wintering birds are present, but there 
are low numbers of some breeding species throughout the year. 

3.4.2 Conservation Objectives 

As part of the process for ensuring compliance with the Habitats Directive 
(Article 6.2), new plans and projects require to be assessed “in view of the 
site’s conservation objectives” (Habitats Directive Article 6.3).  A plan or 
project can only be permitted if it does not adversely affect the integrity of the 
site.

Conservation objectives thus have a legal status as set out in Article 6.3.  The 
term also appears in the Natural Habitats Regulations, 1994, particularly Reg. 
48(1); 50(2) and 20(1). 

Table 3.1 provides the Conservation Objectives of the Firth of Forth SPA and 
qualifying species.   
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Table 3.1 Firth of Forth SPA Conservation Objectives 

Species 
Conservation 
Objective

To avoid deterioration of the habitats of qualifying species (listed below), 
or significant disturbance to the qualifying species, thus ensuring that the 
integrity of the site is maintained 

 To ensure for the qualifying species that the following are maintained in 
the long term: 

Population of the species as a viable component of the site 
Distribution of the species within site 
Distribution and extent of habitats supporting the species 
Structure, function and supporting processes of habitats supporting 
the species 
No significant disturbance of the species 

Qualifying Species Sandwich tern Pink-footed goose 
 Bar-tailed godwit Redshank 
 Golden plover Shelduck 
 Red-throated diver Turnstone 
 Slavonian grebe Knot 
 Waterfowl assemblage   

The full Conservation Objectives are given in Annex A with the designation 
sheets.
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