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 1.0  Executive Summary                                                                     
  

 
The proposed site is for a residential development and part of the site is located within 
the dark blue (formerly zone C) 1 in 100 year flood zone. The remainder of the side rises 
steeply and is outside any flood zone. The purpose of this report is to justify the proposed 
development with respect to flooding issues. 
 
The survey plus site observations, partly dictated by a step up to the 117m contour, 
indicate that about 15% of the site is within the dark blue flooding zone.  
However the NRW  flood map, based on a aerial photograph, suggests about 45% of the 
site is within the flood zone. Site evidence refutes this. 
 
A non-main river, Pentrebychan Brook, runs adjacent to the western boundary of the site. 
 
There is a bridge underpass / culvert on Wrexham Road immediately outside the site. 
There is a weir close to the bank on the opposite side of Wrexham Road. 
 
Traditionally a culvert blockage modelling exercise would be required for detailed design, 
but in this instance it is considered unnecessary because of the substantial difference 
between bed level and the site. 
 
The access / egress route is technically within the flood plain, but can be expected to 
avoid a build-up of water because of the level difference, and levels falling away from the 
site. 
 
Detailed design will involve discharge to the river at an agreed green-field run-off, with a 
flow control.  The site is to be designed for 100 year plus 30% climate change 
 
 
2.0 Introduction                                                                      Appendix 1: Location Plans   
 

 
2.1 Kane Design has been instructed to prepare a Flood Consequence Assessment 

for a proposed residential development at the existing dwelling known as 
Packsaddle Bank, located on B5605 Wrexham Road, Wrexham, LL14 4EH. 
 

2.2        The Flood Consequence Assessment is to be produced in accordance with 
Technical Advice Note TAN 15 by the Welsh Assembly Government and the 
requirement of National Resources Wales (formerly the Environment Agency 
Wales). 

 
2.3       The copyright of this report is owned by Kane Design. Consequently this report  
             may not be amended or adapted without the approval of Kane Design. Complete  
             copies of this report may, however, be made and distributed by our client in  
             dealing with matters directly related to its commission. 
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3.0 Existing Site Description                                                 Appendix 2: Site Survey 

                                                     
 

3.1        The site occupies 0.6Ha / 1.5 Acres and has several areas that are dense 
conifers/ heavily wooded. A single large dwelling occupies an area of 
approximately 226m2 towards the front of the site. Around the dwelling are 
landscaped gardens and tarmac access areas. Levels on the southern boundary 
with Wrexham Road are approximately 113m, rising to 118.78m at the dwelling. 
The rear northern portion of the site is generally at 121m. 

            
3.2        There is an access drive on the western boundary, with levels ranging from 

114.0m on Wrexham Road, to 120.0m at the rear. 
             The site is approximately 92m by 65m.          
              Access to the proposed site awaits confirmation.  
 
 
4.0 Technical Requirements. 
                                                                                              
 

TAN 15 supplies definitions for flood zones as stated below, and based on the flood risk 
mapping of Natural Resources Wales. The percentages relate to the probability of 
flooding within a given year. 
 
Uncoloured: No or minimal risk of flooding from fluvial or tidal / coastal. 
Dark blue:     Areas that are potentially affected by flooding. These areas are defined as: 
                      1: 200 probability (0.5%) of sea flooding  
                      1: 100 probability (1.0%) of river (fluvial) flooding 
                       
Light blue:    Extreme flooding. 
                      This is based on historical geological estimations, and specifies the areas  
                      with a 1:1000 (0. 1% chance of flooding. 
 
The above can be taken as equivalent to: 
 
Uncoloured = Zone 1 England, and Zone A Environment Agency Wales ( no longer used) 
Light blue    = Zone 2 England, and Zone B Environment Agency Wales ( no longer used) 
Dark blue    = Zone 3 England, and Zone C Environment Agency Wales ( no longer used) 
 
In addition: 
 
Purple line: Flood defence 
Hatched area: Areas benefiting from flood defences. 
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5.0  Site Specific Flood Details 
 

                                                                  Appendix 3: Environment Agency Flood Maps 
                                                                                                 
The site straddles all three zones. 
Approximately 55% of the site is uncoloured / no-risk.  
The lower 45% of the site is dark blue / 100 year flood zone.  
There is a sliver of light blue / 1000 year at the interface of the two. 
However, see item 13 relating to site observations, disputing these mappings. 
 
The potential flood is due to Pentrebychan Brook, which has a flood plain opposite the 
site, and is culverted (Packsaddle Bridge) under Wrexham Road where it then runs east, 
adjacent to Wrexham Road. 
 
 
6.0  Tan 15 Section 6:  Site Justification.  
 

Wrexham County Borough Council are currently revising their settlement plan. Proposed 
developments can now be considered in previously excluded areas. 
There are existing residential dwellings opposite and on Smith Lane, and in and the 
village of Pentre Bychan nearby. Further along the Wrexham road are the wards 
Rhosllanerchrugog  and Ponciau. 
This particular site offers good development opportunity, has excellent transport facilities 
via Wrexham Road, and is beside several large office blocks, including Dee Valley Water. 
The proposal is to replace the existing large dwelling and build eleven new residential 
dwellings above the flood plain line. 
                                                                              
 
7.0  Tan 15 Section 9:  Summary of Policy Requirements and Acceptable Criteria 
 

 
Development in the uncoloured zone need not be considered. 
 
Development in the dark blue zone should satisfy the following  
[If there is development within this zone However, it is the intention to prove that all of the 
residential area to be developed is within the uncoloured zone.]: 
 
Acceptable consequences for use 
Occupiers aware of floor risk 
Escape routes 
Effective flood warning provided 
Flood emergency plans and procedures in place 
Flood resistant design 
No increase in flooding elsewhere. 
Agreement for any flood defences secured. 
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It is likely that any residential development in the flood zone will comprise of gardens 
only, but there could be sheds, garages. Most of the existing path to the south and the 
existing access to Wrexham Road are located within the Flood zone. 
 
8.0  Sources of Flooding and Flood Risk 
 
                                                                                                                                                                                                        
Sources of flooding can be categorised as: 
 
Fluvial: This is the only source being considered within this report. 
Tidal / Sea: Not applicable 
Pluvial: This is localised flooding, generated from overland flows from built up areas. 
              It can occur with high intensity rainfalls, or melting snow, and can flow through a 
              site or be collected in topography depression areas.  
              The only obvious construction that could generate this is the Dee Valley Water  
              Depot / offices to the rear / west of the site. This is approximately 121m AOD. 
              The writer is assuming that Dee Valley Water has an adequately drained  
              premises and access road, and any overflow will fall to their low access points,  
              on the far north, past our proposed development. 
 
Groundwater: National Resources Wales maps indicate that this area is not a risk from  
                        groundwater. 
 
Sewer Flooding: Again, the Dee Valley Water Depot is the only external source and  
                            assumptions are as above. Proposed in-site surface water drainage  
                            from the proposed development is likely to drain to Pentrebychan Brook,  
                            with a limited discharge / flow control. The steep levels dictate that any  
                            exceedence overflow will be towards the road. 
 
Artificial: [canal, reservoir] Not applicable 
 
 
 
The following tables are taken from Tan 15 Appendix 1: 
 
Flood- free threshold 
 

TYPE OF DEVELOPMENT  FLOOD THRESHOLD (years) 

  Fluvial                              Tidal 

Residential     1%                                  0.5% 

Commercial     1%                                  0.5% 

Industrial     1%                                  0.5% 

Emergency Services     0.1%                               0.1% 

General Infrastructure     1%                                  0.5% 
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Tolerable Flood Conditions 
 
 

TYPE 
MAX. DEPTH 
FLOOD (mm) 

MAX. RATE OF 
RISING 
WATER 
(mm/hr) 

MAX. SPEED 
OF 

INUNDATION 
OF FLOOD 

(hrs) 

MAX. 
VELOCITY OF 

FLOOD 
WATER (m/s) 

Habitable rooms 600 0.1 4 0.15 / 0.3 

Commercial 600 0.3 2 0.15 / 0.3 

Industrial 1000 0.3 2 0.3 / 0.45 
Emergency 
Services 450/600 0.1 4 0.15 / 0.3 

General 
Infrastructure 600 0.1 2 0.3 

 
 
 
 
9.0  Pentrebychan Brook: 
 

 

9.1 River and surrounding area 
 
Pentrebychan Brook (river) is falling west to east, with the large field on the opposite side 
of Wrexham Road to the development, indicated as a flood zone. The flood map also 
shows potential flooding upstream beside the proposed development site. 
Levels in the field opposite are 113m. 
Levels at the river at the west of the site rise to 116m 
Site levels begin at 113m, grading to 117m, then step up to 120 / 121m. 
 
There is a weir indicated in the field opposite. 
 
 
9.2 Culvert / Bridge Underpass details                                Appendix 4:  Culvert Photos 
 
A survey of the culvert (bridge underpass?) at the bridge is not available yet, but 
approximate measurement taken on 7th August 2014 give: 
 
Downside (field): 2.2m wide, 1.7m depth, 180mm water depth. 
Upsite: (Site)       2.1m wide  1.6m depth. 
Taking the road as about 113m, this would compute a river bed of about 111.4m 
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9.3 Standard Modelling Requirements.        
                          
The source of any flooding would appear to be any surcharge or blockage of the culvert 
on the site side. 
Detailed modelling would require culvert blockage analysis, in accordance with National 
Resources Wales Flood Risk Management Guidelines: ‘Blockage and Breach Scenarios’ 
(in production). 
This requires the culvert to be analysed for the effects of 30%, 67%, and 100% blockage 
for new developments. 
 
9.4 Comments on Modelling Requirements.        
 
The writer considers that with respect to this site detailed modelling is not required. 
The higher area of the site is approximately 5.6m above the river bed. Any surcharging 
due to blockages will overflow into the road and lower fields, and lower car park west of 
the site. The probability of  flooding reaching the higher area of the site can be dismissed. 
 
It is probable that a Flood Consequence Assessment for this area is available for the Dee 
Valley Site. 
 
 
10.0  Access and Egress / Escape and Evacuation Routes: 
 

 

Part of the main road outside the site, and site entrance, is within the 100 year flood plain. 
However, the majority of the site will not flood and is a safe zone. 
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11.0  Other Flood Acceptability Criteria: 
 

 
11.1 General 
 
The site is to be designed so that there is no increase in surface water run-off or volume, 
or increase in flooding elsewhere. This should be attainable as the current site is already 
partly hard-surfaced / landscaped. In fact, substantial betterment can be offered. 
The site is to be designed for 100 year plus a 30% allowance climate change. The 
climate change is derived from Tan 15 Appendix 2. 
 
 
 
11.2  Applicable to any development that might take place within the dark blue flood zone  
          only. 
 

 Environment Agency to approve finished floor levels 

 Occupiers aware of floor risk 

 Flood warning system to be supplied. The ‘Flood Warning Direct’ service already 
covers this area. 

 Flood resistant construction to be used.  
 
 
12.0  Further Considerations / Outstanding Information / Limitations. 
 

 National Resources Wales approval of the report and confirmation of permissible 
floor levels 

 Accurate confirmation / agreement from National Resources Wales for the position 
of the interface between the non-coloured / dark blue zones. 

 Detailed survey of the culvert / bridge underpass, and river bed levels adjacent to 
the site may be required. 

 All level information outside the supplied survey drawing is approximate. 
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13.0  Additional Information following N.R.A Site Visit. 
 

 
13.1 Observations: 
 
A site visit by Ryan Knowles (National Resources Wales) took place on 30 January 2015 
and site observations / survey figures are listed below: 
 

 Wrexham Road levels outside the site range from 112.38m to 113.55m. 

 Wrexham road falls in a West-East direction, towards Wrexham. 

 Levels at the river bank to the west of the site are around 114.78m. 

 Levels for the first 13m of the site range from 113m to 116.23m, before a step up 
to 117m at the existing property. 

 The river bed is 1.7m depth beneath road level. 

 The office car park to the west is below road level, by about 1m 

 The fields / floods plain to the south fall away from the site. 
 
The latter three items are approximate, pending additional survey information. 
 
The lowest proposed finished floor levels are 117.00m 
 
13.2: Conclusions from observations 
 
Full scale flood modelling, including backwater, blockages, and weir modelling, have not 
been carried out, but within the scope of this report it can be assumed that the flooding 
will not reach the 117.00m build level. 
The proposed levels average 4m above the surrounding area, and 5.6m above the river 
bed.  
There are three flood path flows, all falling away from the site, and about 4m lower. 
To the west: office car park 
To the south: fields / flood plain 
To Wrexham: Along Wrexham Road. 
 
The following additional appendices are included; 
 
Site Plan with finished floor levels 
Site Plan: large scale extract 
Photos: Office block car park to west 
              Fields to south 
              Site entrance 
 
13.3: Comparisons between site observations and the NRA Flood map. 
 
The NRA map can be considered as incorrect. 
It indicates the dark blue flood plain extending to the rear of the existing property. This 
coincides with a existing landscaped area at 118.9m, some 7.5m above the road and 
surrounding falling levels. 
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14.0   Conclusion 
 

 The proposed development will be at 117.0m or higher, and outside the flood zone 
as defined by the survey / site observations. Flooding cannot be considered an 
issue, with this build level. 

 

 The NRW aerial photograph shows a larger flood zone but is incorrect. 
 

 External flood flow path levels fall away from the site via three routes. 
 



Kane Design                    Revision A                                           23 February 2015 

 

               Flood Consequence Assessment for Proposed Residential Properties at     

                       Packsaddle Bank, Wrexham Road,  Wrexham, LL14 4EH 

______________________________________________________________________ 
 

 

ref: 1230-FCA 
                                                                                 

 

 

 

 

 

 

 

 

 

 

  

  Appendix  1 

 

                                                  LOCATION PLANS               
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SITE SURVEY 
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Appendix  3 

 

     ENVIRONMENT AGENCY FLOOD MAP 

 

                                    

 

 

 

 

 

 



 
 
Extract EA Flood Map –  
 
Packsaddle Bank, Wrexham Road, Pentre Bychan, Wrexham, LL14 4DS. 
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Appendix  4 

 

 CULVERT PHOTOS 

                             

 

First page: 

Top: Culvert site side 

Bottom: Culvert opposite side 

Second page: 

Top: Culvert bed, site side 

Bottom: Culvert bed, opposite side 
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Appendix  5 

 

 SITE PHOTOS                                      

 

 

First page: 

Top: Culvert site side  

Bottom: Culvert site side from road 

              Along river 

Second page: 

Top left: Road towards Wrexham 

Top right Top left: Into existing site access 

Bottom left: Out of existing site access 

Bottom right: Road away from Wrexham 

 

 



- 
.

• 
''

•

'
 -

" 
>

'

•.,
, 

• 
*w

^





Kane Design                    Revision A                                           23 February 2015 

 

               Flood Consequence Assessment for Proposed Residential Properties at     

                       Packsaddle Bank, Wrexham Road,  Wrexham, LL14 4EH 

______________________________________________________________________ 
 

 

ref: 1230-FCA 
                                                                                 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix  6 

 

     ARCHITECT LAYOUT and ENLARGED EXTRACT                                    

 

 

 

 

 

 

 

 

 

 

 

 

 



SO
FT

-L
AN

DS
CA

PI
NG

.

G
ar

de
n 

ar
ea

s 
to

 b
e 

gr
as

se
d 

fro
nt

 a
nd

 re
ar

 w
ith

 g
oo

d 
qu

al
ity

 t
ur

f w
ith

 tr
ee

 p
la

nt
in

g
as

 in
di

ca
te

d.

Tr
ee

 p
la

nt
in

g 
IS

 to
 be

 c
ar

rts
t o

ar
as

tlK
lfa

te
d.

 T
re

es
 to

 c
om

pr
ise

 s
ele

cte
d 

sta
nd

ar
d

:e
ti 

as
 in

di
ca

te
d 

at
 a

n 
in

itia
l h

ei
gh

t o
f

12
0m

m
 g

irt
h.

 T
re

e 
sp

ec
ies

 to
 b

e 
a 

se
lec

tio
n 

of
M

A,

pla
 ,t

st
oc

k,
 n

ur
se

ry
 c

ul
tiv

at
ed

 s
pe

cim
en

s
ap

pr
ox

im
at

el
y 

30
00

m
m

 w
ith

 a
 1

00
m

m
Ro

wa
n 

/ 
M

ou
nt

ai
n 

As
h 

(s
or

bu
s 

au
cu

pa
r

Si
lve

r 
Bi

rc
h 

(b
et

ul
a 

pe
nd

ul
aj

 -
 S

B,
 a

nd
W

ild
 C

he
rry

 (
pr

un
us

 a
viu

m
) 

- W
C

 a
s 

im
Tr

ee
s 

ar
e 

to
 b

e 
ad

eq
ua

te
ly 

st
ak

ed
 to

 p
r)

'
La

nd
sc

ap
ing

 p
ro

po
sa

ls
 a

re
 to

 b
e 

co
m

pl
fo

llo
wi

ng
 c

om
ple

tio
n 

of
 d

ev
elo

pm
en

t.

tjie
 s

ite
 is

 to
 b

e 
su

rfa
ce

d 
in

 ta
rm

ac
ad

am
 to

Co
un

ty
 C

ou
nc

il 
Ad

op
tio

n 
st

an
da

rd
s 

an
d 

de
ta

ils
 a

re
 to

 b
e 

su
pp

lie
d.

 K
er

bs
 to

 d
em

ar
ca

te
t >

 a
pp

ro
va

l. 
1.

8m
 w

ide
 p

ed
es

tria
n 

fo
ot

w
ay

 to
be

 s
ur

fa
ce

d 
in

 t̂
rm

ac
ad

am
 to

 a
do

pt
ab

li s
ta

nd
ar

ds
. 

D
riv

ew
ay

 se
rv

in
g 

in
di

vid
ua

l d
w

el
lin

g
to

 b
e 

su
ifa

ce
d^

W
ith

 ta
rm

ac
ad

am
 w

ith
 II

 %
 re

d 
st

on
e 

ch
ip

pi
ng

s 
to

 to
p 

we
ar

in
g 

co
ur

se
an

d 
ad

op
ta

bl
e 

su
rfa

ce
s.

e
 fi

ni
sh

ed
 w

ith
 c

on
cr

et
e 

pa
vi

ng
 sl

ab
s 

lai
d

ac
en

t t
o 

th
e 

dw
el

lin
gs

.

.jc
om

pr
is

e 
1.

8m
 h

ig
h 

tim
be

r 
clo

se
it 

er
 ra

ils
 a

nd
 p

os
ts

 w
hi

ch
 a

re
 to

 b
e 

se
t i

n

vid
e 

pr
ot

ec
tio

n 
af

te
r 

pl
an

tin
g,

lu
rin

g 
th

e 
fir

st
 p

la
nt

in
g 

se
as

on

Pr
oje

ct.

P
R

O
P

O
S

E
D

 D
E

M
O

L
IT

IO
N

o
f 

E
X

IS
T
IN

G
 D

W
E

L
L
IN

G
 a

n
d

R
E

S
ID

E
N

T
IA

L
 D

E
V

E
LO

P
M

E
N

T

a
t 

P
A

C
K

S
A

D
D

L
E

 B
A

N
K

,

W
R

E
X

H
A

M
 R

O
A

D
,

P
E

N
T

R
E

B
Y

C
H

A
N

,

W
R

E
X

H
A

M
, 

L
L
1
4

 4
D

S
,

Cl
ien

t. M
rs

. 
L
P

. 
C

R
O

S
S

LA
N

D

m
 P

R
O

P
O

S
E

D
 

IL
LU

S
T

R
A

T
IV

E

S
IT

E
 L

A
Y

O
U

T
 P

LA
N

.

Un
wi

nd
 N

o.
10

09
S

.0
3.

ds
j

| S
ca

b
JA

u
g
u
sU

O
M

JJ
 

1:
20

0®
A

1.

D
.S

. 
Jo

ne
s 

&
 C

o.
Ar

ch
ite

ct
ur

al
 &

 P
an

ni
ng

Co
ns

ult
an

ts.
Ti

le
 C

ot
ta

ge
,

11
, S

ali
sb

ur
y 

Ro
ad

,
W

re
xh

am
, L

L1
3 

7A
S.

Te
l 

: 0
19

78
 4

69
66

2 
/ 

07
88

0 
87

45
22

.
E 

: r
fs

jo
ne

sa
nd

co
@

liv
e.

co
.u

k



be surfaced in tarmac;
to be susfacec^with tar

irentlati

gravelled dianfl

creen fences'betweer
"' boarded fe>ce panels <

concrete bases all to d



Kane Design                    Revision A                                           23 February 2015 

 

               Flood Consequence Assessment for Proposed Residential Properties at     

                       Packsaddle Bank, Wrexham Road,  Wrexham, LL14 4EH 

______________________________________________________________________ 
 

 

ref: 1230-FCA 
                                                                                 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix  7 

 

     ADDITIONAL PHOTOGRAPHS                                    

 



G
o

 o
gl

e
 e

ar
th

fe
e
t

m
et

er
s

,2
0



G
o
g
g
le

 e
ar

th
fe

et
m

et
er

s
,2

0



•




