
 Infrastructure Services 

 
 
REPORT TO INFRASTRUCTURE SERVICES COMMITTEE – 28 JANUARY 2016 
 
STONEHAVEN FLOOD PROTECTION SCHEME  
 
1 Recommendations      
 

The Committee is recommended, in accordance with the 
 requirements of the legislation, to: 
 

1.1 Make a preliminary decision that the proposed scheme should be 
progressed with modification (as detailed in 2.09); and 

 
1.2 Notify Scottish Ministers of the decision. 

 
  

2 Background / Discussion 
 
2.1 Reports on the above project, to reduce future flood risk from the River Carron 

and the Glaslaw Burn in lower Stonehaven, have previously been considered 
by the Kincardine and Mearns Area Committee, the Infrastructure Services 
Committee and the Policy and Resources Committee.  

 
2.2 On 5 Dec 2013, Infrastructure Services Committee (Item 9, Page 1004) 

approved, in principle that the scheme be taken forward to the statutory legal 
order stage.  

 
2.3 On 11 September 2014, approval was given by Policy and Resources 

Committee (Item 22, Page 724) for the funding of the Stonehaven Flood 
Protection Scheme from the Capital allocation at a current provisional estimated 
value of £14 - £16 million. It also agreed to continue to pursue all possible 
funding opportunities from the Scottish Government.  

 
2.4 On 14 May 2015, the Infrastructure Services Committee (Item 13, Page 2072) 

approved the promotion of a Flood Protection Scheme for Stonehaven under 
the terms of the Flood Risk Management (Scotland) Act 2009. 

 
2.5 The Stonehaven Flood Protection Scheme Order was promoted and 

 advertised during July and August 2015. Due to the holiday period the 
 objection period was extended from 28 days to 56 days, double the normal 
 minimum statutory period, to ensure all interested parties were given 
 opportunity to consider the information and to formally object to the  proposals. 
Scheme documents were available for inspection in Council offices both in 
Stonehaven and Aberdeen as well as the Stonehaven Library and the Councils 
website.  

 
2.6 As a result of this process eleven objections were received. Officers invited all 

 those who had made objections to meet and discuss the issues raised. 
 Subsequently seven objectors met with officers.  
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2.7 Appendix 1 summarises the objections raised and Officers responses to the 

objections. Copies of the full objection letters are attached as Appendix 2.  
 
2.8 Having considered the individual objections, there is potential to alter the 

proposals to mitigate the issues raised in some of the objections as detailed in 
the table below (2.09).  There is no impact on overall scheme cost or delivery 
should these mitigations be approved. If the mitigations are approved, there are 
indications that four of the objectors would withdraw their objections, some 
mitigations may address more than one objection. 
 

2.9      Mitigation table 
 

 Existing Proposal Proposed Mitigation 

a Green Bridge location infront of 
No 14 Carron Terrace 

Relocate the bridge 18m-20m 
upstream to the junction of Arduthie 
Street, therefore between properties 

b Solid masonry walls alongside 
the River Carron, from no 1 – no 
6 Carron Terrace. Ranging in 
height from 1.8m tapering to 
1.3m 

Replace the top 1/3 (at maximum 
height) of the masonry section with 
glass type finish to allow views/light 
to be maintained. The clear section 
would taper in height over the 70m 
length. 

c Proposed wall heights between 
White Bridge & Bridgefield 
Bridge. The orientation of the 
existing Rock Armour at the 
river mouth. 

No physical mitigation is suggested 
to reduce the proposed wall heights. 
The production of Addendum to the 
Hydraulic report (submitted to 
support the Flood Protection Order 
in July 15) details some of the 
additional modelling undertaken and 
discounted. This may resolve some 
queries raised via objections. See 
Appendix 3 

   
2.10 As objections have been received and not withdrawn, in accordance with the 

legislation, the Committee must make a preliminary decision to: 
   

a)  Confirm the proposed scheme without modification, 
b)  Confirm the proposed scheme with modification, or 
c)  Reject the proposed scheme 
 

2.11 Should the Committee approve a preliminary decision to proceed with the 
scheme (with or without) modification, we require to notify Scottish Ministers of 
our decision.  

 
2.12 Scottish Ministers will then decide whether they wish to consider the scheme or 

refer it back to the Council.  This decision must be taken within 56 days.  
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2.13 If the Scottish Ministers decide to consider the scheme then they will arrange 
for a public local inquiry to be held, unless all objections have been withdrawn. 
Following the inquiry Scottish Ministers would then decide to:- 

 
            a) confirm the scheme without modification 
          b)  confirm the scheme with modifications 
            c) reject the scheme 
 
2.14 Should Scottish Ministers decide not consider the scheme then the matter will 

be referred back to Aberdeenshire Council for a final decision. As there are still 
outstanding objections there will be a requirement for the Council to hold a 
hearing to consider these objections and the proposed scheme. While the 
hearing is less formal than a public local inquiry each objector is still required to 
be notified of the hearing and invited to present their objection. Following the 
hearing the Council would then decide to:- 

 
            a) confirm the scheme without modification 
            b) confirm the scheme with modifications 
            c) reject the scheme. 
 
2.15 The Head of Finance and the Monitoring Officer within Business Services have 

been consulted and their comments incorporated into this report. 
 
 
3 Equalities, Staffing and Financial Implications 
 
3.1 An equality impact assessment is not required because this report relates 

to the implementation of an approved statutory process which provides 
opportunities for representations to be made by any groups with protected 
characteristics.  
 

3.2 There are no staffing implications arising from this report. 
 
3.3 Currently the Harbours, Coast Protection and flooding line in the Capital Plan 

contains a gross allocation of £22,662,000 through the period to 2030.  While 
this is sufficient to fund the project fully, this allocation also has to cover major 
works at Huntly, other smaller scale interventions on Harbours and Coast 
Protection structures, as well as more minor flood protection works.  Funding 
the scheme from this budget line will also require the existing expenditure profile 
of the allocation to be amended to bring budget allocation forward from future 
years.  

 
3.4 The inclusion of such a major scheme as Stonehaven will also severely limit the 

potential to carry out other works of this nature within the current Capital Plan. 
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3.5 It is hoped that funding assistance could be secured from the Scottish 

Government.  However, the mechanism for future funding for flood protection 
schemes is currently undefined, but is likely to be strongly linked to the delivery 
of the emerging Flood Risk Management Plans being developed under the 
Flood Risk Management (Scotland) Act 2009. 

 
 
 
 
Ritchie Johnstone  
Director of Business Services 
Report prepared by:- Rachel Kennedy 
Date:    12 January 2016 
 
 
 
 
Appendix 1 – Summary of Objections and Officer responses 
Objection No 1 – Dr W Munro 
Objection No 2 – Mr & Mrs Allan 
Objection No 3 – Mr Buchanan 
Objection No 4 – Ian Duncan  
Objection No 5 – Mr Craig 
Objection No 6 – Mr Latto 
Objection No 7 – Ms Burns 
Objection No 8 – Mr & Mrs Gorrara 
Objection No 9 – Mr & Mrs McIntosh 
Objection No 10 – Mr I McDonald 
Objection No 11 – Mr J Briggs (FG Burnett) 
 
 
Appendix 2 – Letters of Objection 
Objection No 1 – Dr W Munro 
Objection No 2 – Mr & Mrs Allan 
Objection No 3 – Mr Buchanan 
Objection No 4 – Ian Duncan 
Objection No 5 – Mr Craig 
Objection No 6 – Mr Latto 
Objection No 7 – Ms Burns 
Objection No 8 – Mr & Mrs Gorrara 
Objection No 9 – Mr & Mrs McIntosh 
Objection No 10 – Mr I McDonald 
Objection No 11 – Mr J Briggs (FG Burnett) 
 
 
Appendix 3 – Addendum report
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s
tr

u
c
te

d
 o

f 
g

la
s
s

 m
a

te
ri

a
l 
to

 
im

p
ro

v
e

 l
ig

h
t/

v
ie

w
. 

T
h

is
 w

il
l 

b
e

 a
 s

e
lf

-c
le

a
n

in
g

 
m

a
te

ri
a

l 
a

n
d

 t
h

e
 d

e
s

ig
n

 w
il
l 

c
o

m
p

le
m

e
n

t 
th

e
 s

im
il
a

r 
ty

p
e

 o
f 

p
ro

p
o

s
a

l 
a

t 
B

ri
d

g
e

fi
e

ld
 B

ri
d

g
e
. 

 P
la

n
n

in
g

 
o

ff
ic

e
rs

 h
a

v
e

 b
e

e
n

 c
o

n
s

u
lt

e
d

 a
n

d
 a

re
 c

o
n

te
n

t 
w

it
h

 t
h

e
 

p
ro

p
o

s
a

l.
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B
u

c
h

a
n
a

n
 s

ta
te

s
 t

h
a

t 
th

e
 g

re
e

n
 h

e
a

rt
 o

f 
th

e
 t

o
w

n
 w

o
u

ld
 

b
e

 d
e

s
tr

o
y
e

d
 f
o

r 
n

o
 g

o
o

d
 r

e
a

s
o

n
. 

W
e
 

a
re

 
w

o
rk

in
g
 

w
it
h

 
L

a
n

d
s
c
a

p
e
 

A
rc

h
it
e
c
ts

, 
S

c
o
tt

is
h
 

N
a
tu

ra
l 

H
e
ri
ta

g
e

 a
n
d

 P
la

n
n
e

rs
 t

o
 e

n
s
u

re
 t

h
a

t 
th

e
 s

c
h

e
m

e
 

c
a

n
 b

le
n

d
 w

it
h

 t
h
e

 s
u

rr
o

u
n
d

in
g
 e

n
v
ir
o

n
m

e
n

t.
 

A
n

y
 p

ro
p

o
s
e
d

 t
re

e
 r

e
m

o
v
a

l 
o

n
 C

a
rr

o
n

 T
e

rr
a

c
e

 w
ill

 b
e

 
re

s
tr

ic
te

d
 t
o

 a
n

 a
b

s
o

lu
te

 m
in

im
u
m

. 
T

h
e

 s
c
h

e
m

e
 a

ls
o
 l
o
o

k
s
 

to
 p

ro
v
id

e
 l
a
n

d
s
c
a
p

in
g
 e

n
h
a

n
c
e
m

e
n

t 
to

 t
h

e
 g

re
e

n
 a

re
a

 o
n

 
L

o
w

 W
o
o
d

 R
o

a
d

 (
o

p
p

o
s
it
e

 I
n

v
e

rc
a
rr

o
n

 R
e

s
o

u
rc

e
 C

e
n

tr
e

) 
 

4
 

–
 

M
r 

D
u

n
c
a

n
 

M
r 

D
u

n
c
a

n
 h

a
s
 s

u
b
m

it
te

d
 t

w
o

 l
e

tt
e

rs
 r

e
la

ti
n
g
 t
o

 d
if
fe

re
n

t 
a

re
a

s
 o

f 
th

e
 s

c
h
e

m
e

. 
H

e
 b

e
lie

v
e

s
 t

h
e

 r
e

a
s
o

n
 f

o
r 

th
e

 r
is

e
 i
n

 w
a

te
r 

le
v
e

l 
a

t 
th

e
 

s
o

u
th

 b
a
n

k
 o

f 
th

e
 R

iv
e

r 
C

a
rr

o
n

 i
s
 d

u
e

 t
o
 m

is
m

a
n
a

g
e

m
e

n
t 

o
f 

p
re

v
io

u
s
 c

o
n

s
tr

u
c
ti
o
n

 w
o

rk
 a

n
d

 i
ll 

th
o

u
g
h

t 
in

te
rv

e
n

ti
o

n
s
. 

 

T
h
e

 s
c
h

e
m

e
 a

s
 p

ro
p

o
s
e

d
 i

s
 d

e
s
ig

n
e
d

 t
o

 a
c
c
o

m
m

o
d

a
te

 a
 

la
rg

e
r 

fl
o
o

d
 e

v
e

n
t 

th
a

n
 r

e
c
e

n
tl
y
 e

x
p

e
ri
e

n
c
e

, 
it
 w

ill
 a

ls
o
 t

a
k
e

 
a

c
c
o

u
n

t 
o
f 

p
ro

p
o

s
e

d
 i

n
c
re

a
s
e

s
 i

n
 w

a
te

r 
le

v
e

l 
a

tt
ri
b

u
te

d
 t

o
 

c
lim

a
te

 c
h

a
n

g
e

. 
T

h
e

 s
c
h

e
m

e
 d

e
s
ig

n
 w

a
te

r 
le

v
e

l i
s
 d

e
te

rm
in

e
d

 b
y
 f
lu

v
ia

l f
lo

w
 

c
o

m
in

g
 f

ro
m

 t
h

e
 t
o

p
 o

f 
th

e
 r

iv
e

r 
c
a

tc
h
m

e
n
t.

 

M
r 

D
u

n
c
a

n
 o

b
je

c
ts

 t
o

 t
h

e
 p

ro
p

o
s
a

ls
 b

e
tw

e
e

n
 R

e
d

 B
ri
d

g
e

 
a

n
d

 t
h

e
 e

n
d

 o
f 

C
a
rr

o
n

 T
e

rr
a

c
e
. 

H
e
 h

a
s
 s

u
g
g
e

s
te

d
 t
h

e
 

fo
llo

w
in

g
; 

1
. 

R
e
m

o
v
a

l 
o
f 

th
e

 m
a
n
m

a
d
e

 i
s
la

n
d

 w
o

u
ld

 a
llo

w
 t

h
e

 n
a

tu
ra

l 
fl
o

w
 o

f 
w

a
te

r 
to

 e
x
it
 f

ro
m

 b
e

n
e
a

th
 t

h
e

 G
re

e
n

 B
ri
d

g
e

. 
 

 2
. 

R
e
m

o
v
a

l 
o
f 

m
a
n

m
a
d

e
 w

e
ir
 a

p
p

ro
x
. 

3
m

 d
o
w

n
s
tr

e
a

m
 o

f 
G

re
e

n
 B

ri
d

g
e

 a
n
d

 p
ip

in
g
 r

e
-r

o
u

te
d

 t
o

 a
llo

w
 t

h
e

 r
iv

e
r 

u
p

s
tr

e
a
m

 o
f 

th
e

 w
e

ir
 t

o
 b

e
 l
o

w
e

re
d

. 
 3

. 
T

h
e
 w

a
ll 

o
n

 t
h
e

 n
o

rt
h

 s
id

e
 o

f 
th

e
 r

iv
e

r 
b

e
d

 d
o

w
n

s
tr

e
a

m
 

o
f 

th
e

 G
re

e
n

 B
ri
d

g
e

 r
e

q
u

ir
e

s
 r

e
a

lig
n

m
e

n
t 
to

 w
id

e
n

 t
h

e
 

m
o

u
th

 a
n

d
 c

re
a

te
 a

 m
o

re
 n

a
tu

ra
l 
fl
o
w

 

1
. 
T

h
e
 i
s
la

n
d
 w

ill
 b

e
 a

lt
e

re
d

 i
n

 t
h

e
 p

ro
p
o

s
e
d

 d
e

s
ig

n
. 
W

h
ils

t 
th

is
 w

ill
 i
m

p
ro

v
e

 f
lo

w
, 

th
e

re
 i
s
 i
n
s
u
ff

ic
ie

n
t 

c
a
p
a

c
it
y
 u

n
d

e
r 

th
e

 e
x
is

ti
n
g
 G

re
e

n
 B

ri
d
g
e

 t
o

 a
c
c
o

m
m

o
d

a
te

 t
h
e

 p
ro

p
o

s
e
d

 
d

e
s
ig

n
 f

lo
w

s
. 

T
h
e

re
fo

re
 a

 n
e

w
 s

tr
u
c
tu

re
 h

a
s
 b

e
e
n

 
p

ro
p

o
s
e

d
 j
u

s
t 

d
o

w
n

s
tr

e
a

m
 

  2
. 
T

h
e
 w

e
ir
 s

tr
u
c
tu

re
 i
s
 a

 c
o
n

c
re

te
 c

o
v
e

r 
to

 t
h
e

 e
x
is

ti
n
g
 

S
c
o

tt
is

h
 W

a
te

r 
s
e

w
e

r 
th

a
t 

ru
n

s
 b

e
n

e
a

th
 t

h
e

 R
iv

e
r 

a
t 

th
is

 
lo

c
a

ti
o

n
. 
T

h
is

 w
ill

 b
e

 a
lt
e

re
d

 i
n
 t

h
e

 p
ro

p
o

s
e
d

 s
c
h

e
m

e
. 

 3
. 

T
h
e

 
ro

c
k
 
w

a
ll 

ju
s
t 

d
o

w
n

s
tr

e
a

m
 
o
f 

th
e

 
e

x
is

ti
n
g
 
G

re
e

n
 

B
ri
d

g
e

 w
ill

 b
e

 a
lt
e

re
d

 i
n

 t
h
e

 p
ro

p
o

s
e
d

 s
c
h
e

m
e

. 
T

h
is

 i
s
 t

h
e
 

w
h

e
re

 t
h

e
 R

iv
e

r 
C

a
rr

o
n

 c
h

a
n

g
e

s
 d

ir
e

c
ti
o

n
 a

n
d

 b
y
 a

lt
e

ri
n

g
 

th
is

 w
a

ll 
a

 s
m

o
o

th
e

r 
tr

a
n

s
it
io

n
 c

a
n

 b
e

 a
c
h

ie
v
e

d
. 
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In
 h

is
 s

e
c
o

n
d

 l
e

tt
e

r,
 M

r 
D

u
n

c
a
n

 h
a

s
 s

u
g
g
e

s
te

d
 t

h
a

t 
a

lo
n

g
 

C
a

rr
o

n
 T

e
rr

a
c
e

, 
th

e
 w

a
ll 

s
h

o
u

ld
 b

e
 c

o
n

s
tr

u
c
te

d
 b

e
tw

e
e

n
 

th
e

 b
a

n
k
 a

n
d

 t
h
e

 t
re

e
 l
in

e
. 
T

h
e

 e
s
ta

b
lis

h
e

d
 b

a
n

k
 w

ill
 

s
u

p
p
o

rt
 t
h
e

 n
o

rt
h

 f
a

c
e

 o
f 

th
e

 w
a

ll 
a

n
d

 w
ill

 c
a

m
o

u
fl
a

g
e

 t
h
e

 
e

n
o

rm
it
y
 o

f 
th

e
 w

a
ll.

 
 

T
h
e

 p
ro

p
o

s
e

d
 w

a
ll 

o
n

 C
a
rr

o
n

 T
e

rr
a

c
e

 i
s
 l
o
c
a

te
d

 f
a

r 
e

n
o

u
g
h
 

fr
o
m

 t
h

e
 t

re
e

 l
in

e
 s

o
 a

s
 t

o
 m

in
im

is
e
 t

h
e
 i
m

p
a
c
t 

o
n

 t
h

e
 r

o
o

t 
n

e
tw

o
rk

 
w

h
ils

t 
p

ro
v
id

in
g
 

th
e
 

ri
v
e

r 
c
a

p
a
c
it
y
, 

w
it
h

o
u

t 
s
ig

n
if
ic

a
n

tl
y
 
ra

is
in

g
 
th

e
 
w

a
ll 

h
e

ig
h

t.
 
O

ff
ic

e
rs

 
a

re
 
w

o
rk

in
g
 

w
it
h

 L
a

n
d

s
c
a

p
e

 A
rc

h
it
e

c
ts

 t
o

 e
n

s
u

re
 t

h
a

t 
th

e
 s

c
h

e
m

e
 w

ill
 

b
le

n
d
 w

it
h

 t
h

e
 e

x
is

ti
n

g
 e

n
v
ir
o

n
m

e
n
t.

 
 

M
r 

D
u

n
c
a

n
 i
s
 c

o
n

c
e

rn
e

d
 r

e
g
a

rd
in

g
 t

h
e

 d
e

m
o
lit

io
n

 a
n
d

 
c
o

n
s
tr

u
c
ti
o
n

 o
f 

g
a

ra
g
e

s
 a

t 
1
8

 &
 1

9
 C

a
rr

o
n

 T
e
rr

a
c
e

. 
T

h
is

 
w

ill
 c

a
u

s
e

 a
 r

e
d

u
c
ti
o
n

 o
f 

p
a

rk
in

g
 s

p
a

c
e

s
 a

n
d

 r
e
s
tr

ic
ti
o

n
 o

f 
tu

rn
in

g
 a

re
a

. 
R

e
c
o
n

s
tr

u
c
ti
o

n
 o

f 
g
a

ra
g
e

s
 w

ill
 i
n

d
u

s
tr

ia
lis

e
 

th
e

 a
re

a
. 

 

T
h
e

re
 a

re
 c

u
rr

e
n

tl
y
 2

 g
a

ra
g
e

s
 s

id
e

 b
y
 s

id
e

. 
D

u
e

 t
o

 
c
o

n
s
tr

u
c
ti
o
n

 o
f 

w
a

lls
 t

h
e

s
e

 a
re

 b
e

in
g
 r

e
p

la
c
e
d
 w

it
h

 e
n

d
 t
o

 
e

n
d

 o
ri
e

n
ta

ti
o

n
. 
T

h
is

 i
s
 t

o
 e

n
s
u

re
 t
h

a
t 

th
e

 e
x
is

ti
n
g
 

c
a

rr
ia

g
e

w
a

y
 c

a
n

 b
e

 m
a

in
ta

in
e

d
. 
T

h
e

 t
u

rn
in

g
 a

re
a

 w
ill

 b
e

 
d

e
s
ig

n
e

d
 a

s
 p

e
r 

s
ta

n
d
a

rd
s
 t

o
 e

n
s
u

re
 f

ir
e

/r
e
fu

s
e

 v
e

h
ic

le
s
 

c
a

n
 a

c
c
e

s
s
 a

re
a

. 

D
e

m
o

lit
io

n
 o

f 
g
a

ra
g
e

s
 a

t 
2
0

 &
 2

1
 C

a
rr

o
n

 T
e

rr
a

c
e

. 
U

n
n

e
c
e

s
s
a

ry
, 

a
s
 o

u
tl
in

e
d

 i
n

 t
h

e
 p

o
in

t 
a
b

o
v
e

. 
P

a
rk

in
g
, 

tu
rn

in
g
 s

p
a

c
e

 a
n

d
 p

a
s
s
a

g
e

 t
o

 2
1

 C
a

rr
o

n
 T

e
rr

a
c
e

 w
ill

 b
e

 
re

d
u

c
e
d

 a
n

d
 t
h

e
re

 i
s
 a

 s
a
fe

ty
 r

is
k
 t

o
 p

e
d

e
s
tr

ia
n

s
. 

 

If
 p

o
s
s
ib

le
 t
h

is
 g

a
ra

g
e

 w
ill

 n
o

t 
b

e
 d

e
m

o
lis

h
e

d
, 
h

o
w

e
v
e

r 
c
o

n
s
tr

u
c
ti
o
n

 s
p
a

c
e

 i
s
 l
im

it
e

d
 a

n
d

 t
h

e
 c

o
n

tr
a

c
to

r 
m

a
y
 

re
q
u

ir
e

 t
o

 d
e
m

o
lis

h
 a

n
d

 r
e

b
u

ild
 i
n

 t
h

e
 s

a
m

e
 p

o
s
it
io

n
 o

n
c
e

 
th

e
 w

a
ll 

is
 c

o
n

s
tr

u
c
te

d
. 
T

h
e

re
 i
s
 n

o
 c

h
a

n
g
e

 f
o
r 

p
e

d
e

s
tr

ia
n

s
. 
T

h
is

 i
s
 a

t 
th

e
 t
o

p
 e

n
d

 o
f 

th
e

 o
n
e

-w
a

y
 s

tr
e
e

t 
b

e
y
o

n
d

 t
h

e
 j
u
n

c
ti
o
n

 w
it
h

 A
rd

u
th

ie
 S

tr
e

e
t 

(e
ff

e
c
ti
v
e

ly
 a

 
tu

rn
in

g
 a

re
a

),
 w

it
h

 n
o

 f
o

o
tw

a
y
 o

n
 t

h
e
 p

ri
v
a

te
 a

re
a

 o
f 

la
n
d

. 
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M
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D
u

n
c
a

n
 f
e

e
ls

 t
h

a
t 
th

e
 r

a
is

in
g
 o

f 
th

e
 w

a
ll 

o
n

 t
h
e

 s
o
u

th
 

b
o

u
n

d
a

ry
 o

f 
th

e
 r

iv
e

r 
is

 o
v
e

r 
e

n
g
in

e
e

ri
n

g
. 

L
o

w
e

ri
n

g
 o

f 
th

e
 

ri
v
e

r 
b

e
d

 b
y
 a

 m
e
tr

e
 i
s
 t
h

e
 s

a
m

e
 a

s
 r

a
is

in
g
 t

h
e

 b
a
n

k
s
 b

y
 a

 
m

e
tr

e
 o

n
 t

h
e

 a
p

p
ro

a
c
h
 t

o
 t
h

e
 G

re
e

n
 B

ri
d

g
e

. 
H

e
 f

e
e

ls
 t
h

a
t 

th
e

 r
iv

e
r 

b
e

d
 w

ill
 r

e
q
u

ir
e

 c
le

a
n

in
g
 r

e
g
a

rd
le

s
s
 o

f 
s
c
h
e

m
e

. 
H

e
 h

a
s
 s

u
g
g
e

s
te

d
 t
h

a
t 
a

 p
ro

g
ra

m
 o

f 
d

e
e

p
e
n

in
g
 t

h
e

 r
iv

e
r 

b
e

d
 a

s
 r

e
m

o
v
a

l 
o
f 

m
a
te

ri
a

l 
w

ill
 i
n
c
re

a
s
e

 t
h
e

 n
a

tu
ra

l 
fl
o
w

 
c
a

p
a

c
it
y
 o

f 
th

e
 r

iv
e

r 
s
h

o
u

ld
 b

e
 c

o
n

s
id

e
re

d
. 

 

T
h
e

 p
ro

p
o

s
e
d

 w
a

ll 
h

e
ig

h
ts

 m
a

y
 a

p
p

e
a

r 
e

x
c
e

s
s
iv

e
 w

h
e

n
 

c
o

m
p
a

ri
n

g
 w

it
h

 c
u

rr
e

n
t 

fl
o

w
. 

H
o

w
e

v
e

r 
th

e
 p

re
d

ic
te

d
 

d
e

s
ig

n
 f

lo
w

s
 a

re
 s

ig
n

if
ic

a
n

t 
a

n
d
 t

h
e

 p
ro

p
o

s
a
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h
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b
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n
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v
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c
k
 a

rm
o
u

r.
  

 T
h
e

re
 a

re
 t

w
o

 s
e

w
e

rs
 i

n
 t

h
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e
c
o

rd
 o

f 
th

e
 r

o
a

d
 b

ri
d

g
e

 b
e

in
g
 d

e
s
ig

n
e

d
 t

o
 

a
c
c
o

m
m

o
d

a
te

 a
n

y
 f

u
tu

re
 p
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 t
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 d
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 d
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 c
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 d
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 d
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 f
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h
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 f
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c
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c
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o
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c
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ra
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 p
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 d

is
ta

n
c
e
 

o
f 

th
e

 g
a

p
 b

e
tw

e
e

n
 h

is
 p

ro
p

e
rt

y
 a

n
d

 f
lo

o
d

 d
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 d
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 c
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 p
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 d
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b
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n
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c
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c
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 b
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 c
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 b
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 c
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c
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c
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 c
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 c
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c
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c
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c
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b
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c
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 b
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 l
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 p
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 c
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 l
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 b
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 f
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e
 i
n
te

g
ri
ty

 
o
f 

th
e

 b
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b
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 p
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 b
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b
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c
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 p
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p
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c
h

e
m

e
s
 a

n
d

 t
h

e
re

 h
a
s
n
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 b
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v
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p
re

fe
rr

e
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v
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1.1 Purpose of this report 

This is an addendum to the Hydrology and Hydraulic Modelling report 

issued in June 2015 (Report reference 345087_015_ A), and should be 

read in conjunction with this report.  

This addendum presents the additional modelling undertaken as a 

result of discussions that arose following publication of the scheme. It 

considers the hydraulic effect of widening of rock armour channel at 

outlet and straightening up the river outlet downstream of Beach Bridge. 
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2.1 Alteration of rock armour at the Carron Water channel 

outlet 

The alteration of the outlet channel at the Carron Water was 

investigated, firstly by lowering a section of rock armour and secondly 

by widening the rock armour channel by 2m, 5m and 10m. 

It is highlighted that there are otter holts located within the rock armour 

channel which would make channel modifications more difficult. 

Rock armour lowering 

An opening in the rock armour was introduced, as displayed in Figure 

A.1 in Appendix A. The opening had a width of 12m (as the main 

channel) and a sill level of 3.5mAOD. The results (Figure 2.1) show that 

lowering the rock armour had little effect on flood water levels.  

Figure 2.1: Effect on water levels from lowering rock armour 

 
Notes: Based scenario (Model 100), Rock armour lowered (Model 100BB) 

 

2. Additional Hydraulic Modelling 
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Widening by 2m 

The channel downstream of Beach Bridge was widened by 2m, and 

assessed with both Beach Bridge raised and at its existing level as 

shown in Figure 2.2. The hydraulic modelling indicates that:  

1. Widening the channel by 2m while keeping Beach Bridge (“Outflow 

widening + BB”) has a similar effect to raising Beach Bridge without 

widening (“Base scenario - No BB”). 

2. If the channel is widened by 2m, the raising of Beach Bridge has 

little effect on flood water levels.  

3. The 2m widening does not reduce flood water levels below the 

soffit level of the existing Bridgefield Bridge or Beach Bridge, so 

these bridges remain at risk.  

Figure 2.2: Effect on water levels from 2m widening downstream  of Beach Bridge 

 
Notes: BB = Beach Bridge, Base scenario + BB (Model 105), Base scenario - no BB (Model 106), Outflow widening + 

BB (Model 107), Outflow widening - no BB (Model 108) 
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Update of base scenario 

The base scenarios (“Previous base scenario”) have been updated with 

minor adjustments to the hydraulic model to reflect the design 

development of the scheme, including a slight (<1m) widening of the 

channel between Bridgefield Bridge and Beach Bridge, and the 

refinement of the widening works around the existing Green Bridge. 

The updated base scenario models (“New base scenario”) have been 

used to compare the remaining options assessed downstream of Beach 

Bridge. A comparison of the changed levels between the base models 

can be seen in Figure 2.3. 

Figure 2.3: Comparison of base scenarios 

 
Notes: BB = Beach Bridge, Previous base scenario + BB (Model 105), Previous base scenario – no BB (Model 106), 

New base scenario + BB (Model 112), New base scenario – no BB (Model 114) 

Widening by 5m and 10m 

The channel downstream of Beach Bridge was widened by 5m and 

10m, and assessed with both Beach Bridge raised and at its existing 

level as shown in Figure 2.4. The layout of the modelled scenarios are 

shown in Figure A.3 in Appendix A. The hydraulic modelling indicates 

that: 
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1. Widening the channel downstream of Beach Bridge by 5m reduced 

the flood water levels around the location of the Beach Bridge by up 

to 0.85m.  

2. Modelling of a channel widened to 10m showed no significant 

further impact on flood water levels when compared to the 5m 

widening.  

3. When compared to the flood water level of the proposed flood 

protection scheme with Beach Bridge raised (“Base scenario + no 

BB”), the reduction is limited to near Beach Bridge (0.85m) and 

Bridgefield Bridge (0.15m), however, when Beach Bridge is not 

raised (“Base scenario + BB”) the reduction is higher and also 

continues to further upstream of White Bridge.  

4. For both the 5m and 10m widening, flood water levels are predicted 

to be below the soffit level of Beach Bridge, which means that 

potentially Beach Bridge could be retained in its existing position. 

However, the difference between the predicted flood water level 

and the soffit of the bridge would be less than the recommended 

freeboard value (0.6m).  

Figure 2.4: Summary of Beach Bridge removal and outlet widening 

 
Notes: BB=Beach Bridge, Base scenario + BB (Model 112), Base scenario – no BB (Model 114), 5m widening (Model 

122), 10m widening (Model 123) 
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2.2 Straightening up the river outlet 

The effect of straightening the outlet to Carron Water downstream of 

Beach Bridge to the sea has been investigated. Figure A.2 in Appendix 

A shows the layout of the examined arrangement of the outlet. 

The width of the channel was retained in line with the bottom section, 

i.e. 12m width. The bed level of the straightened channel has set at a 

peak level of approximately 1.6m AOD, similar to the average level of 

the bed upstream. The hydraulic modelling results shown in Figure 2.5 

indicate that straightening the channel had little effect on flood water 

levels in the upstream channel.  

It is noted that there is a Scottish Water pipe running along the 

coastline in this location with an elevation of approximately 1.8mAOD. 

The potential effect of the pipe on the flood water levels was assessed 

in the hydraulic model, which indicated that there will be no significant 

effect on flood water levels from lowering the pipe.  

Figure 2.5: Effect on water levels from straightening the outlet channel  

 
Notes: BB=Beach Bridge, Base scenario + BB (Model 112), Base scenario - no BB (Model 114), Straight channel 

(Model 120), Straight channel – no BB (Model 121)  
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The additional hydraulic investigations show that:  

1. Straightening the channel downstream of Beach Bridge had no 

significant impact on flood water levels. 

2. Lowering the Scottish Water pipe had no significant effect on 

predicted flood water levels. 

3. 10m of widening downstream of Beach Bridge had no 

additional significant effects on flood water levels than 5m 

widening. 

4. The effect of widening downstream of Beach Bridge on flood 

water levels is similar to the effect of raising Beach Bridge on 

its own. When comparing to when Beach Bridge is raised the 

difference from widening by 5m is limited to immediately 

upstream of Beach Bridge (0.85m) and immediately upstream 

of Bridgefield Bridge (0.15m). 

Aberdeenshire Council have chosen to raise Beach Bridge in order to 

protect the pipe crossing. This addendum shows that widening of the 

rock armour downstream of Beach Bridge, in addition to raising Beach 

Beach, only shows localised improvements to flood water levels and so 

is not considered to provide a significant enough improvement to justify 

the additional widening works. 

As a result of the increase in soffit level of Beach Bridge, the designed 

water levels between Beach Bridge and White Bridge are between 

500mm and 100mm lower (respectively) than indicated on the Flood 

Protection Order drawings. However, on the left bank looking 

downstream, the walls have to accommodate the self-raising barrier 

within them, which has a minimum height of 1.2m. So whilst the raised 

height of the barrier can be lower, the base height cannot be reduced 

lower than the proposed 1.2m high. 

A minimum height for a parapet wall is 1.2m. It is noted that in some 

places downstream of Bridgefield Bridge the wall height is dictated by 

this minimum height rather than the flood water level. Therefore there is 

limited scope in some areas to reduce wall levels to reflect the change 

in flood water levels resulting from raising Beach Bridge.  

Aberdeenshire Council have chosen to maintain the design level 

assuming Beach Bridge is in place which also allows for a contingency 

with regards to waves in the channel. 

 

Conclusion 
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Figure A.1: Lowering the rock armour (Model 100_BB) 

 

Source: The topographical survey from Aberdeenshire Council 
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Figure A.2: Straighten up of the outlet of Carron Water  

 

Source: The topographical survey from Aberdeenshire Council 
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Figure A.3: Widening up of the outlet of Carron Water 

 

Source: The topographical survey from Aberdeenshire Council 

 

Widening by 5m on either 

side of the channel 
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