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1. INTRODUCTION

11 Background

1.1.1 PHG Consulting has been commissioned by TBE (Southern Ltd) to review available information

and prepare this Drainage Strategy to support the redevelopment of Chapter Court, Wrexham.

1.1.2 The report sets out a drainage strategy, including surface and foul water management, and flood

consequence assessment.

1.2  Existing site

1.2.1 The application site is currently Brownfield, of commercial use. The site is bound by Queen
Street to the north and east, Argyle Street to the west, and Hope Street to the south.

1.2.2 The development covers an area of approximately 0.3 ha located at National Grid Reference

SJ334503. The approximate site location is shown in Figure 1.
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Figure 1: Site location. National Grid reference: SJ334503. Nearest Postcode: LL11 1AT.
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2. DRAINAGE STATEMENT

2.1 Existing Drainage

2.1.1 The topographical survey shows that there is a soakaway in the central point of the car park.
The car park and roof surface water runoff of the area of ca. 2680 m?2 is currently discharging

into the existing soakaway.

2.1.2 Roof surface water is divided into two areas along the ridge line: outer section (approx. 640 m?2)
discharging into the combined sewer outside the building and internal area mentioned in 2.1.1

into the soakaway in the centre, as shown in Figure 2 and Figure 3.
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Figure 2: Ridge Line dividing roof catchment areas
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Figure 3: Location of the existing soakaway
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2.1.3 Existing foul water network discharges into the combined sewer located to the west, as shown

WRECSAM /
WREXHAM

in Figure 4.
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Figure 4: Location of the existing foul water point of discharge.
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2.2 Surface Water Management Approach

2.2.1 SAB application will not be required.

2.2.2 Since no changes will be made to the roof, the existing runoff destination of the outer side of the

roof discharging into the combined sewers can be maintained.
2.2.3 The internal roof area and car park should be managed by infiltration as it is at present.

2.2.4 Use of the existing soakaway will not be suitable due to the proximity of proposed structures
(less than 5 m off the soakaway). Therefore, new shallow infiltration system will be proposed,
comprising permeable block paving system with attenuation within the sub-base.

2.2.5 Permeable paving will occupy the area of 477 m2. Its extents are presented in Figure 5.
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Figure 5: Block paving extents
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2.2.6 The permeable paving system has been designed to accommodate flows from the impermeable

227

23
2.31

232

233

area of 2680 m? up to a 1 in 100-year rainfall event with a 30% allowance for climate change.
The depth of the system has been estimated as 1.3 m. Since no Site Investigation has been
carried out on site providing information on soil's permeability rates, the Infiltration Coefficient
has been taken conservatively as 0.036 m/hr. At the detailed design stage, all relevant
information should be collected.

Extract from the hydraulic calculations is included in APPENDIX D.

Foul Drainage Strategy

The proposed system is gravity-based.

The foul water network will remain connected to the combined sewer to the west, as shown in
Figure 4.

The proposed foul water network is presented in Figure 6.
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|

Figure 6: Proposed Foul Water Network

2.3.4 The invert level of the sewer will need to be confirmed at detailed design stage.
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3. FLOOD CONSEQUENCE ASSESSMENT

3.1.1 As shown in Figure 7, there is minor surface water flooding risk in the centre of the site.
Approximately an area of 130 m?2 is located within Medium Surface Water Flood Risk (1 in 100-

year event), and 300 m2 within Low Surface Water Flood Risk (1 in 1000-year event).

3.1.2 The surface water risk will be alleviated by efficient surface water drainage system.
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Figure 7: Surface water flood risk (NRW)
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3.1.3 NRW Development Advice Map in Figure 8 indicates that the proposed site is located entirely
within Flood Risk Zone A, which is appropriate for development.
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Figure 8. NRW Development Advice Map. TAN 15
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4. CONCLUSIONS

4.1.1 The surface water runoff will be managed to the permeable paving system and infiltrate into the
soil strata. As the soil has not been subjected to soakaway/percolation tests, conservative

infiltration rate has been used in permeable paving system sizing calculations.

4.1.2 The foul water system will discharge into the combined sewer to the west of the site (existing

connection).

4.1.3 The development site is in the Flood Zone A, which is acceptable for development. There is no

risk of fluvial flooding on site.

4.1.4 Medium and low surface water flood risk will be alleviated by the surface water drainage system.

PHG CONSULTING IS A BRAND NAME OF PHG CONSULTING ENGINEERS LTD REGISTERED IN ENGLAND AND WALES NUMBER 87 15080

ENGINEERS

l)/ll\ CONSULTING
= 16|Page



APPENDIX A — Site Location, Topographical Survey,
Flow Routes



==

Gallery Library .
o

useum

Wrexham
Central

O

/20 | Client details amended

MMMMMMMMMM

TBE (Southern Ltd)

CONSULTING
‘\. ENG]NEERS
RRRRRRRRRRRRRR
nnnnnnnnnnnnnnnnnnnnnnnnn
PHG consulting

phg-consulting-eng eeeeee

PPPPPPPP

TBE (Southern Ltd)
Chapter Court
7-9 Rhosddu Road Wrexham

IIIIIIIIIIIII

SSSSSS

PO | SJD | Information 11000@A1

OOOOOO

M. Jan20 | 1996 102 | A




84.91"

PMS09 A
333404.825mE
350349.639mN
84.977TmH

PMS01 A
333419.074mE
350386.208mN

74.102mN

84.620mH
PMS10AA
21.614mt
84.743mH
)LJUJr
.02+
84.72%
+4
o
84.53

84.24 o

‘\\
o=
84.40"

T

405
——
&
>
&
>
v
/ -
o
ey |
° -
») <
LTS i/ . 3
o L/ cL 84.10m
"r":
) y
85551

£83.88

4

NO ELE

PMS02 A
333445.846mk
)428.996mN
83.492mH

/
/
a 4
' i
o
(DS
T
w~
\ v

NO VISIgE

ARE

+©

REP6.21Tm

PMSIA 4
333450.646mE
350366.124mN

>

ol

<

PMS07 A
333448.641ml
25.497TmN

,83.64
Vol
/ +
7]
/
/
4

) »
/ 3
¥ -

4

T

pMs03 A

333478.167mk
350409.614mN
83.689mH

+x]3 €
4
/
/
— 7+
R &
e o
v "«‘\\ X 83.€
\
A\l
.
RL93.81m 8
+ k +”
\ A
/ &
e
> 2
v
=
—>
<
RL93.83m |,83.53
+ o
<
-
—>
FL™83.60r
< I
-
<
e
< +RL 93.42m [
fffff >
~]
Fl om +
5.0
v |
|
b
- -
S .06
‘ &
<l
- x ‘ -
R )
- AT |
/ .
-
P +F’L 93.32m ‘ \H} il
T
-« .
F R.05
- +
- 'S A
S Q01
. +
A
- |
9510 —a
# 2
{
FL 82.98m
|
RL93.02m
.
73
0£.03n +
00
82.77m |
1
83.09m |
+|
m, | .
+|,82.74
H

T\"ml
350359.743mN
82.811mH

Slope Arrows Table

Number | Minimum Slope

Maximum Slope ' Color

0.00%

2.02%

2.02%

4.40%

4.40%

7.99%

7.99%

26.45%

26.45%

88.74%

88.74%

165.59%

165.59%

486.24%

0 N o o b~ W DN

486.24%

211552.81%

- 06/01/20 | First Issue PO SID
REV: | DATE DETAILS By CHK
AMENDMENTS
CLIENT:

CONSULTING
ENGINEERS

PHG CONSULTING LTD

62A ALBANY ROAD
CARDIFF CF24 3RR

T : +44(0)29 2030 2521

E : enquiries@phg-consulting.com
W: www.phg-consulting.co.uk

@PHG_consulting
www.linkedin.com/company/
phg-consulting-engineers

PROJECT:

CNC Property Fund Management
St James Regeneration
7-9 Rhosddu Road Wrexham

DRAWING TITLE:

Existing Site Topography

DRAWN: CHK: STATUS: SCALE:

PO | SJD | Information 1:200 @ A1

DATE: JOoB NO. DRG. NO. REV.

Jan'20 1996 101 -



AutoCAD SHX Text
83.73

AutoCAD SHX Text
83.96

AutoCAD SHX Text
84.24

AutoCAD SHX Text
84.44

AutoCAD SHX Text
84.40

AutoCAD SHX Text
FL 84.49m

AutoCAD SHX Text
83.68

AutoCAD SHX Text
FL 83.68m

AutoCAD SHX Text
83.64

AutoCAD SHX Text
83.66

AutoCAD SHX Text
83.64

AutoCAD SHX Text
FL 83.67m

AutoCAD SHX Text
83.67

AutoCAD SHX Text
83.67

AutoCAD SHX Text
FL 83.66m

AutoCAD SHX Text
83.67

AutoCAD SHX Text
FL 83.66m

AutoCAD SHX Text
83.67

AutoCAD SHX Text
83.66

AutoCAD SHX Text
FL 83.66m

AutoCAD SHX Text
FL 83.33m

AutoCAD SHX Text
FL 83.66m

AutoCAD SHX Text
83.57

AutoCAD SHX Text
83.53

AutoCAD SHX Text
83.35

AutoCAD SHX Text
83.69

AutoCAD SHX Text
FL 83.60m

AutoCAD SHX Text
FL 83.54m

AutoCAD SHX Text
FL 83.40m

AutoCAD SHX Text
FL 83.06m

AutoCAD SHX Text
FL 83.10m

AutoCAD SHX Text
FL 82.98m

AutoCAD SHX Text
82.77

AutoCAD SHX Text
82.83

AutoCAD SHX Text
82.88

AutoCAD SHX Text
82.92

AutoCAD SHX Text
83.01

AutoCAD SHX Text
83.05

AutoCAD SHX Text
83.11

AutoCAD SHX Text
83.26

AutoCAD SHX Text
83.29

AutoCAD SHX Text
83.48

AutoCAD SHX Text
82.73

AutoCAD SHX Text
FL 82.83m

AutoCAD SHX Text
FL 82.77m

AutoCAD SHX Text
FL 83.09m

AutoCAD SHX Text
82.68

AutoCAD SHX Text
82.74

AutoCAD SHX Text
FL 83.11m

AutoCAD SHX Text
FL 83.27m

AutoCAD SHX Text
FL 83.25m

AutoCAD SHX Text
83.29

AutoCAD SHX Text
FL 83.43m

AutoCAD SHX Text
83.41

AutoCAD SHX Text
FL 83.69m

AutoCAD SHX Text
83.56

AutoCAD SHX Text
83.70

AutoCAD SHX Text
83.75

AutoCAD SHX Text
83.88

AutoCAD SHX Text
FL 84.52m

AutoCAD SHX Text
FL 84.71m

AutoCAD SHX Text
84.66

AutoCAD SHX Text
84.53

AutoCAD SHX Text
84.35

AutoCAD SHX Text
84.15

AutoCAD SHX Text
84.72

AutoCAD SHX Text
84.91

AutoCAD SHX Text
85.07

AutoCAD SHX Text
85.06

AutoCAD SHX Text
85.02

AutoCAD SHX Text
85.00

AutoCAD SHX Text
84.07

AutoCAD SHX Text
83.83

AutoCAD SHX Text
83.82

AutoCAD SHX Text
83.99

AutoCAD SHX Text
83.71

AutoCAD SHX Text
83.52

AutoCAD SHX Text
83.36

AutoCAD SHX Text
83.33

AutoCAD SHX Text
83.31

AutoCAD SHX Text
83.32

AutoCAD SHX Text
83.27

AutoCAD SHX Text
83.22

AutoCAD SHX Text
83.02

AutoCAD SHX Text
83.15

AutoCAD SHX Text
83.26

AutoCAD SHX Text
83.53

AutoCAD SHX Text
88.70

AutoCAD SHX Text
89.00

AutoCAD SHX Text
90.19

AutoCAD SHX Text
RL94.35m

AutoCAD SHX Text
RL96.21m

AutoCAD SHX Text
RL93.02m

AutoCAD SHX Text
RL 93.32m

AutoCAD SHX Text
RL 93.42m

AutoCAD SHX Text
RL93.83m

AutoCAD SHX Text
RL93.81m

AutoCAD SHX Text
RL 94.47m

AutoCAD SHX Text
RL90.74m

AutoCAD SHX Text
RL89.87m

AutoCAD SHX Text
RL89.68m

AutoCAD SHX Text
84.44

AutoCAD SHX Text
FL 83.88m

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL 84.10m

AutoCAD SHX Text
SW3

AutoCAD SHX Text
SOAKAWAY

AutoCAD SHX Text
CL 83.01m

AutoCAD SHX Text
CL83.46m

AutoCAD SHX Text
83.34

AutoCAD SHX Text
83.56

AutoCAD SHX Text
83.24

AutoCAD SHX Text
83.24

AutoCAD SHX Text
84.02

AutoCAD SHX Text
84.22

AutoCAD SHX Text
84.14

AutoCAD SHX Text
84.10

AutoCAD SHX Text
83.03

AutoCAD SHX Text
83.71

AutoCAD SHX Text
84.17

AutoCAD SHX Text
84.10

AutoCAD SHX Text
83.67

AutoCAD SHX Text
83.59

AutoCAD SHX Text
83.59

AutoCAD SHX Text
83.77

AutoCAD SHX Text
84.04

AutoCAD SHX Text
84.21

AutoCAD SHX Text
85.31

AutoCAD SHX Text
85.10

AutoCAD SHX Text
83.24

AutoCAD SHX Text
83.24

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
83.09

AutoCAD SHX Text
83.08

AutoCAD SHX Text
83.11

AutoCAD SHX Text
83.28

AutoCAD SHX Text
SW2

AutoCAD SHX Text
CL 83.32m

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
WM

AutoCAD SHX Text
YG

AutoCAD SHX Text
YG

AutoCAD SHX Text
YG

AutoCAD SHX Text
CL 83.19m

AutoCAD SHX Text
CL 83.30m

AutoCAD SHX Text
83.34

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
SW1

AutoCAD SHX Text
CL 83.70m

AutoCAD SHX Text
BOL

AutoCAD SHX Text
BOL

AutoCAD SHX Text
84.17

AutoCAD SHX Text
83.92

AutoCAD SHX Text
83.77

AutoCAD SHX Text
83.88

AutoCAD SHX Text
84.03

AutoCAD SHX Text
84.26

AutoCAD SHX Text
T/IC

AutoCAD SHX Text
T/IC

AutoCAD SHX Text
T/IC

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL 82.92m

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
WO

AutoCAD SHX Text
83.31

AutoCAD SHX Text
82.89

AutoCAD SHX Text
83.34

AutoCAD SHX Text
84.12

AutoCAD SHX Text
84.22

AutoCAD SHX Text
85.30

AutoCAD SHX Text
85.11

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
T/IC

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
84.27

AutoCAD SHX Text
G

AutoCAD SHX Text
86.80

AutoCAD SHX Text
85.99

AutoCAD SHX Text
85.41

AutoCAD SHX Text
FL 83.67m

AutoCAD SHX Text
FL 83.65m

AutoCAD SHX Text
FL 83.53m

AutoCAD SHX Text
FL 83.52m

AutoCAD SHX Text
FL 83.52m

AutoCAD SHX Text
FL 83.38m

AutoCAD SHX Text
FL 83.40m

AutoCAD SHX Text
FL 83.38m

AutoCAD SHX Text
FL 83.37m

AutoCAD SHX Text
FL 83.08m

AutoCAD SHX Text
FL 83.07m

AutoCAD SHX Text
FL 83.67m

AutoCAD SHX Text
FL 83.64m

AutoCAD SHX Text
83.59

AutoCAD SHX Text
83.68

AutoCAD SHX Text
83.40

AutoCAD SHX Text
83.41

AutoCAD SHX Text
85.95

AutoCAD SHX Text
83.46

AutoCAD SHX Text
83.21

AutoCAD SHX Text
82.98

AutoCAD SHX Text
G

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL 83.59m

AutoCAD SHX Text
ST

AutoCAD SHX Text
G

AutoCAD SHX Text
FL 83.67m

AutoCAD SHX Text
FL 83.94m

AutoCAD SHX Text
84.09

AutoCAD SHX Text
84.07

AutoCAD SHX Text
84.06

AutoCAD SHX Text
84.26

AutoCAD SHX Text
85.11

AutoCAD SHX Text
84.87

AutoCAD SHX Text
85.13

AutoCAD SHX Text
84.88

AutoCAD SHX Text
85.04

AutoCAD SHX Text
85.22

AutoCAD SHX Text
85.18

AutoCAD SHX Text
85.11

AutoCAD SHX Text
85.01

AutoCAD SHX Text
84.92

AutoCAD SHX Text
85.55

AutoCAD SHX Text
85.54

AutoCAD SHX Text
84.18

AutoCAD SHX Text
84.19

AutoCAD SHX Text
84.18

AutoCAD SHX Text
84.36

AutoCAD SHX Text
87.32

AutoCAD SHX Text
87.21

AutoCAD SHX Text
87.29

AutoCAD SHX Text
87.21

AutoCAD SHX Text
87.20

AutoCAD SHX Text
87.55

AutoCAD SHX Text
87.57

AutoCAD SHX Text
87.23

AutoCAD SHX Text
87.20

AutoCAD SHX Text
87.21

AutoCAD SHX Text
87.26

AutoCAD SHX Text
87.25

AutoCAD SHX Text
87.13

AutoCAD SHX Text
87.10

AutoCAD SHX Text
87.16

AutoCAD SHX Text
87.17

AutoCAD SHX Text
87.23

AutoCAD SHX Text
87.48

AutoCAD SHX Text
87.50

AutoCAD SHX Text
87.50

AutoCAD SHX Text
87.49

AutoCAD SHX Text
87.48

AutoCAD SHX Text
87.49

AutoCAD SHX Text
87.48

AutoCAD SHX Text
87.48

AutoCAD SHX Text
87.47

AutoCAD SHX Text
87.18

AutoCAD SHX Text
87.17

AutoCAD SHX Text
87.23

AutoCAD SHX Text
87.22

AutoCAD SHX Text
87.17

AutoCAD SHX Text
87.39

AutoCAD SHX Text
87.30

AutoCAD SHX Text
87.37

AutoCAD SHX Text
87.22

AutoCAD SHX Text
87.19

AutoCAD SHX Text
87.18

AutoCAD SHX Text
87.19

AutoCAD SHX Text
86.31

AutoCAD SHX Text
86.30

AutoCAD SHX Text
86.31

AutoCAD SHX Text
86.42

AutoCAD SHX Text
86.41

AutoCAD SHX Text
86.47

AutoCAD SHX Text
87.17

AutoCAD SHX Text
86.57

AutoCAD SHX Text
86.81

AutoCAD SHX Text
86.72

AutoCAD SHX Text
86.80

AutoCAD SHX Text
86.73

AutoCAD SHX Text
86.76

AutoCAD SHX Text
86.81

AutoCAD SHX Text
86.79

AutoCAD SHX Text
86.75

AutoCAD SHX Text
86.73

AutoCAD SHX Text
86.80

AutoCAD SHX Text
87.09

AutoCAD SHX Text
87.02

AutoCAD SHX Text
87.16

AutoCAD SHX Text
87.08

AutoCAD SHX Text
87.03

AutoCAD SHX Text
87.02

AutoCAD SHX Text
87.06

AutoCAD SHX Text
87.14

AutoCAD SHX Text
87.19

AutoCAD SHX Text
87.27

AutoCAD SHX Text
87.21

AutoCAD SHX Text
87.19

AutoCAD SHX Text
87.17

AutoCAD SHX Text
87.19

AutoCAD SHX Text
87.32

AutoCAD SHX Text
87.44

AutoCAD SHX Text
86.76

AutoCAD SHX Text
87.43

AutoCAD SHX Text
87.46

AutoCAD SHX Text
87.39

AutoCAD SHX Text
87.45

AutoCAD SHX Text
87.37

AutoCAD SHX Text
87.28

AutoCAD SHX Text
87.34

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
87.06

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
87.04

AutoCAD SHX Text
87.06

AutoCAD SHX Text
86.90

AutoCAD SHX Text
87.03

AutoCAD SHX Text
86.86

AutoCAD SHX Text
86.90

AutoCAD SHX Text
86.76

AutoCAD SHX Text
86.86

AutoCAD SHX Text
86.80

AutoCAD SHX Text
86.77

AutoCAD SHX Text
86.75

AutoCAD SHX Text
86.98

AutoCAD SHX Text
87.36

AutoCAD SHX Text
87.31

AutoCAD SHX Text
86.81

AutoCAD SHX Text
86.76

AutoCAD SHX Text
86.76

AutoCAD SHX Text
86.74

AutoCAD SHX Text
86.66

AutoCAD SHX Text
86.64

AutoCAD SHX Text
86.59

AutoCAD SHX Text
86.86

AutoCAD SHX Text
87.20

AutoCAD SHX Text
87.19

AutoCAD SHX Text
87.46

AutoCAD SHX Text
87.32

AutoCAD SHX Text
87.33

AutoCAD SHX Text
87.29

AutoCAD SHX Text
87.06

AutoCAD SHX Text
87.07

AutoCAD SHX Text
87.21

AutoCAD SHX Text
87.12

AutoCAD SHX Text
87.05

AutoCAD SHX Text
86.87

AutoCAD SHX Text
86.89

AutoCAD SHX Text
87.08

AutoCAD SHX Text
87.16

AutoCAD SHX Text
86.95

AutoCAD SHX Text
86.89

AutoCAD SHX Text
86.59

AutoCAD SHX Text
86.62

AutoCAD SHX Text
86.79

AutoCAD SHX Text
86.81

AutoCAD SHX Text
86.63

AutoCAD SHX Text
86.62

AutoCAD SHX Text
86.64

AutoCAD SHX Text
86.62

AutoCAD SHX Text
86.95

AutoCAD SHX Text
86.88

AutoCAD SHX Text
86.95

AutoCAD SHX Text
87.18

AutoCAD SHX Text
87.26

AutoCAD SHX Text
87.41

AutoCAD SHX Text
87.48

AutoCAD SHX Text
87.56

AutoCAD SHX Text
87.55

AutoCAD SHX Text
87.54

AutoCAD SHX Text
87.22

AutoCAD SHX Text
87.11

AutoCAD SHX Text
86.90

AutoCAD SHX Text
86.93

AutoCAD SHX Text
FL 87.13m

AutoCAD SHX Text
86.98

AutoCAD SHX Text
87.55

AutoCAD SHX Text
89.79

AutoCAD SHX Text
89.81

AutoCAD SHX Text
87.47

AutoCAD SHX Text
87.46

AutoCAD SHX Text
89.62

AutoCAD SHX Text
89.33

AutoCAD SHX Text
87.34

AutoCAD SHX Text
87.33

AutoCAD SHX Text
89.35

AutoCAD SHX Text
87.64

AutoCAD SHX Text
87.62

AutoCAD SHX Text
90.15

AutoCAD SHX Text
86.54

AutoCAD SHX Text
87.34

AutoCAD SHX Text
87.32

AutoCAD SHX Text
87.19

AutoCAD SHX Text
87.21

AutoCAD SHX Text
87.22

AutoCAD SHX Text
87.24

AutoCAD SHX Text
83.77

AutoCAD SHX Text
83.70

AutoCAD SHX Text
83.68

AutoCAD SHX Text
83.64

AutoCAD SHX Text
83.68

AutoCAD SHX Text
83.40

AutoCAD SHX Text
83.41

AutoCAD SHX Text
85.95

AutoCAD SHX Text
82.98

AutoCAD SHX Text
87.71

AutoCAD SHX Text
89.79

AutoCAD SHX Text
87.70

AutoCAD SHX Text
83.24

AutoCAD SHX Text
83.26

AutoCAD SHX Text
84.41

AutoCAD SHX Text
83.60

AutoCAD SHX Text
84.94

AutoCAD SHX Text
84.93

AutoCAD SHX Text
83.96

AutoCAD SHX Text
83.91

AutoCAD SHX Text
84.21

AutoCAD SHX Text
83.43

AutoCAD SHX Text
84.21

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL 83.58m

AutoCAD SHX Text
150%%Cmm

AutoCAD SHX Text
100%%Cmm

AutoCAD SHX Text
IL 82.67m

AutoCAD SHX Text
SW SUMP

AutoCAD SHX Text
IL80.26m

AutoCAD SHX Text
150%%Cmm

AutoCAD SHX Text
IL 82.07m

AutoCAD SHX Text
100%%Cmm

AutoCAD SHX Text
150%%Cmm

AutoCAD SHX Text
150%%Cmm

AutoCAD SHX Text
150%%Cmm

AutoCAD SHX Text
IL 81.83m

AutoCAD SHX Text
NO ELECTRICS DETECTED

AutoCAD SHX Text
NO VISIBLE SERVICES

AutoCAD SHX Text
AREA BEHIND 42-43 HOPE STREET


APPENDIX B — DCWW and NRW Records



v University A N £ = s )
R i g Pay ! R J_cw:h
Rhosddu n i y Do C; L i
W' Bl mstey O W et O 4 3 Wik .
! sirminse _|| ;:.' l:.=51r"| ar O . : &f ?'[ Oy t":-'-'-}. : cyfoeth Naturiol Cymru
Sports syt T € B sai sy § ' Natural Resources Wales
Canira Sports E- ¥ .nn"“l "'f_'r'.k, : &
Ground Bam_ g & e = fﬁ-@'l”’ &
L ) B = ij I 7 ﬁl|l r “-':“_ T .\-;’h
R i Panyimacs &ve =] | i ¥
| ol = yima i
L2 o 2 . 5 Gigy, Maes-y-dre
Feeibal 5 Playng ;
Ground P =5 Fad ¥, o
tlrexhiam o i) R wa 7
o E o 7 & i
o 4 3 ) K- . .
v a® : o 3 % il Map Perygl Llifogydd / Flood Risk Map
A B4m = ¥
> f : | I P'?
& s ’ %
3 .Qﬁ \‘1\1 B F:f:“-*"’“ . _ Koy @1 Allwedd / Map Key
g . choo|
i EJ, cuh ] W Zoneci
1 cpuron g, - B zonec2
W13
g »Him Zone B
Suparstory Mg, enna W
g Tk S i Zone A
rll.?
S
& '
ﬁ\r'
S eidm
&5
ak Py "~ £
o P & : L 3
gy Liby S ey ' =
— 5] Fafhis a
Giitdivall == i
5 ug
Coun 1+ Offs o o
Em Offs 1 ' Bim Relail Park % i
. AY- L o WE 5
P : St s
Lam® 1'::* M"i. =
* AR /dunction ﬁ iy P
:LG |1.Zi_|¢.-_p: By Cresia Rd
i E
. = ._-'C’-':' s} -::_ .'?_:u -”r
-':1"..,-'. : =] s _3 -
Sl :i | @ A «Tdm
()
PW S e b
Fav f_'.
=1
Cre -:_.;;71 y 2L
=
Scuth ! it e Ef
e/ Parciau 2
*‘J
%,
Iy
%,
Fant W
1l Graddfa/ Scale 1:6,349
T e . L = ad -
- a %\&Q =09 ; ] Dyddiad / Date
- | - = =] L - )
< i i N & i S John's 31 . S 06/0 1/2020
i i i & E P 2 i
S| i [ E s =
3‘:-,-&1 Han 1 = [ "'-;:9‘? s ‘v'-:l."l- j;l Larewy
Ceir rhestr lawn o delerau ac amondau yn https://naturalresources.wales/rhybuddsafonol neu drwy gysylltu ag ymholiada@cyfoethnaturiolcymru.gov.uk.. A full list of terms and condiitions is available from the
0.3 0 0.16 0.3 . - . X X . . . .
https://naturalresources.wales/StandardNotice or by contacting enquire@naturalresourceswales.gov.uk © Crown copyright and database rights 2017 Ordnance Survey 100019741. Geological mapping: British Geological
British National Grid Kilomet Survey ©NERC. Centre for Ecology & Hydrology © NERC (CEH). Defra and Met Office © Crown copyright. © Cranfield University. © James Hutton Institute. Land & Property Services © Crown copyright and database right.
ritisn_National_Gri llometers




FCi

b
ﬁ:ﬁ:‘a

firasham

Ground

Facioy

. estminster Dy
¥ = | L] -
"o

Westrminsler D

M agsydra R

2
T;L

3t

.

o

1

Playing
Fiald

Craigiriipgr |

Retail Fark

s

E
-]
)

—h
Cheford S

Palmer &

L“.'l.'i._'l:,-' ETH )

n i

larmialt A

o W
' 51 Jchn's S8

t

= '|._\=-'.-.|:_c".'f'

e Jeiennad )
!"Etr Ly 1]

)

Natural Resources Wales

‘ Cyfoeth Naturiol Cymru

Chapter Court, Wrexham - TBE (SOUTHERN
LTD)

Map Perygl Llifogydd / Flood Risk Map

Allwedd / Map Key
— Flood Defences
Risk of Flooding from Rivers & Sea
. High
. Medium
Low

Very Low

Risk of Flooding from Reservoirs - Extent
High Surface Water Flood Risk - Extent
Medium Surface Water Flood Risk - Extent
Low Surface Water Flood Risk - Extent

OEEm

Graddfa/ Scale 1:6,349

Dyddiad / Date
06/01/2020

British_National_Grid

Kilometers

Ceir rhestr lawn o delerau ac amondau yn https://naturalresources.wales/rhybuddsafonol neu drwy gysylltu ag ymholiada@cyfoethnaturiolcymru.gov.uk.. A full list of terms and condiitions is available from the
https://naturalresources.wales/StandardNotice or by contacting enquire@naturalresourceswales.gov.uk © Crown copyright and database rights 2017 Ordnance Survey 100019741. Geological mapping: British Geological

Survey ©NERC. Centre for Ecology & Hydrology © NERC (CEH). Defra and Met Office © Crown copyright. © Cranfield University. © James Hutton Institute. Land & Property Services © Crown copyright and database right.




Dwvr Cymiru

11/12/2019

Welsh Water

Scale: 1:1093

30

630 x 470mm.—

BWK” ¢

v

L
23 *‘LAZI
|

\ve 23 22

.i

5333504301

8
4

%4

Bank

333487%350367

WK

o -
— -

5333505297 4
B350

1“7“*\'505\'9 -Y L

- —

— LEGEHD
Clean Water

]

=1 Sluice Wal

% Air val, SINGLE

‘ SJ33506
omt
30 14101 ;

P

e a Tap

e

; Pressure Reducing
Valve

e ] Meter

El Sub Sta == BULK Meter

¥
o FH

| ] cap
== Exigting Main

HOH COMPANY

Sewerage External

Foul

Surface Water
= Combined
— - Rising Main
Private
HH Treatment Works

APumping Station

Special Purpose

o
&l
=L

v Unknown End
# Change, Combined Overflow
Ourtfall, FOUL
| Lamp Hole, Foul

Private Sewer Transfer

Lateral Drain

Inspection Chamber

Dwr Cymru Cyfyngedig (‘the Company’) gives this information as to the position of its underground apparatus by way of general guidance only and on the
strict understanding that it is based on the best information available and no warranty as to its correctness is relied upon In the event of excavations or
other works made in the vicinity of the company’s apparatus and any onus of locating the apparatus before carrying out any excavations rests entirely on
you. The information which is supplied hereby the company, is done so in accordance with statutory requirements of sections 198 and 199 f the water
industry Act 1991 based upon the best Information available and in particular, but without prejudice to the generality of the foregoing, it should be noted that
the records that are available to the Company may not disclosure the existence of a drain sewer or disposal main laid before 1 September 1989, or if they
do, the particulars thereof including their position underground may not be accurate. It must be understood that the furnishing of this information us entirely
without prejudice to the provision of the New Roads and Street Works Act 1991 and the company’s right to be compensated for any damage to its

apparatus.

EXACT LOCATION OF

ALL APPARATUS TO
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SITE

Reproduced from the Ordnance Survey’'s Whilst every reasonable effort has been taken to
maps with the permission of the correctly record the pipe material of DCWW assets,
Controller of Her Majesty’s Stationary there is a possibility that in some cases pipe material
Office. Crown Copyright. Licence No: (other than Asbestos Cement or Pitch Fibre) may be
WU298565. found to be Asbestos Cement (AC) or Pitch Fibre (PF).
It is therefore advisable that the possible presence of
AC or PF pipes be anticipated and considered as part
of any risk assessment prior to excavation
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Page 1

62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

o BN

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.

(m)

700
700
700
700
700
700
700
700
700
700
700
700
700
700
713
729
744
754
762
770
776
783
788
793
798
803
807
812
816
819
823
826
830
833
836
839
842
844
847
850
852
855
857
859
862
864
866
868

O O O O O O OO OO O OO OO O OO OO O OO OO OO0 OOO0OO0O0O0O0O0O00O0O0O0O0O0OOOLOLOLOOLOOLOOooOoOo

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.013
.029
.044
.054
.062
.070
.076
.083
.088
.093
.098
.103
.107
L112
.116
.119
.123
.126
.130
.133
.136
.139
.142
.144
.147
.150
.152
.155
.157
.159
.162
.164
.166
.168

W W WwWwWwwwwwwwwwwwwwwwwwwwwwwwdhllhdNdNDNDNNDNODNO OO OOOOOOOO O o o o
MNP R RPRERERRPRPRPRRPRPRPOOORRPRPERREREREOOOOOOWWO®OKO--JONO -JO O OO0 OO0 oo oo
PP RPRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPREPRPRPRPRPRPROOOOOOOOOCOOOOOOOOO0OOO0OOoOOoOOoOOo
GO OO DB DWWWWNNNNRERRPROOOWWO®WO®W--IJITOHO U WNOOOOOOOOOOO OO o o

(m) (1/s) (1/s) (m?)

~N Jd J JdJooooou oo W WWWNNNNMNNNERRPRREREOOOOOOOOOOOOOOOOOO
~N U W W -JU WO oo NOOWOU WEHE O dFH OWo P 00w OowUINO OO O OO OO0 oo oo oo
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PHG Consulting

Page 2

62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

98
100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
144
146
148
150
152
154
156
158
160
162
164
166
168
170
172
174
176
178
180
182
184
186
188
190
192

Event:

480 min Winter

Level Depth & Inflow Filtration Volume

81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

871
873
875
8717
880
882
884
887
889
892
894
897
899
%02
905
%08
910
914
917
920
923
926
930
934
937
941
945
%49
953
957
962
%966
971
976
982
987
993
999
006
012
019
026
033
041
049
057
065
074

O O O O O O OO OO O OO OO O OO OO O OO OO OO0 OO0 O0O0O0O0O0O00O0O0O0O0OO0OO0OLoOOooOo o oo

(m)

.171
.173
.175
177
.180
.182
.184
.187
.189
.192
.194
.197
.199
.202
.205
.208
.210
.214
.217
.220
.223
.226
.230
.234
.237
.241
.245
.249
.253
.257
.262
.266
.271
.276
.282
.287
.293
.299
.306
.312
.319
.326
.333
.341
.349
.357
.365
.374

(1/s)

\e}

10.
10.
10.
10.
11.
11.
11.
12.

O O W W WO J~J~J IO ooy oY Oy Ul U1 U1 U1 U1 U1 b DD DD WWWWwWwwwwww

O 00BN WOWOOWOOWOUNOOODURE OWLBNWOWOOWOUWRER O©JOB_NOO-TOODdWNE OO U b wWwww

(1/s)

DN NNDNNDNNODDNDNNNDNNODNNODNNNNDMNNDMNDMNOMNNNMNNDMNDMNODNNMNNMNNMNDMNDNNNNMNNMNDNNNRERRRRRRRRRPRRERRRRRRRE
WWWwWwwwwwwwwwwwwwwwwwdNhdhNdNNNRE R EFEFOOOOWWWOWOOWOoOWOo-JJ~J-J-Jooooyo o Ul

(m?)

WWWWRONRNONRONNONRODRORODRONORNONEF R R R R R R R R R R R R R R R e
WNHF O W®OWJUd WNREREOWWOWLJOOU U DdWWWNNNRERREOOOW

O O WO 0 0 W 0 W

A WNE R EFEDNDWDOJONDOR U0 WININ WO JdJwoo WwWo I NWOWINWOWIdOwRE O
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PHG Consulting

Page 3

62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO
Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

194
196
198
200
202
204
206
208
210
212
214
216
218
220
222
224
226
228
230
232
234
236
238
240
242
244
246
248
250
252
254
256
258
260
262
264
266
268
270
272
274
276
278
280
282
284
286
288

Event:

480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

082
091
101
110
120
130
141
151
162
173
184
196
207
219
231
243
256
268
281
294
307
320
333
347
360
374
387
401
414
427
440
453
466
479
492
504
516
528
540
552
563
575
586
596
607
617
627
637

O O O O O O OO OO O OO OO O OO OO0 OO OO OO0 OOO0OO00O0O0O0O00O0O0O0O0OO0OO0OLOOoOoOo o oo

(m)

.382
.391
.401
.410
.420
.430
.441
.451
.462
.473
.484
.496
.507
.519
.531
.543
.556
.568
.581
.594
.607
.620
.633
.647
.660
.674
.687
.701
.714
727
.740
.753
.766
.779
.792
.804
.816
.828
.840
.852
.863
.875
.886
.896
.907
.917
.927
.937

(1/s)

12.
12.
12.
13.
13.
13.
14.
14.
14.
14.
15.
15.
15.
15.
15.
16.
l6.
16.
l6.
16.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
16.
l6.
16.
l6.
16.
15.
15.
15.
15.
15.
14.
14.
14.
14.
13.
13.
13.

N D JONUUTJONUJONWOU IO RFNWNDRDB®DWNREOOWNLUOWNWOWTONOJONO-NIDDDNWOWOO W

(1/s)

DN NNDNNDNNODNDNNNDNNODNODNNNNDNNDNNDNONNDNNDNDNODNDNNDNNDNDNODNNNDNNDNDNODNNDNNDNDNODNDNDNDNDNDNDNDNDNDNDNDNDDNDN

W W WwWwWwwWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

(m?)

34.
36.
37.
38.
39.
41.
42.
44 .
45.
47.
48.
50.
51.
53.
54.
56.
58.
59.
61.
63.
65.
66.
68.
70.
2.
74.
75.
7.
79.
81.
83.
84.
86.
88.
90.
91.
93.
95.
96.
98.
99.
101.
102.
104.
105.
106.
108.
109.

O MWW JdIN P 000 W JO WowkE WU JOukRE WwWwho VW WwWwoWN U WNOOYO ULo Uroo N W N O
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PHG Consulting

Page 4

62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

290
292
294
296
298
300
302
304
306
308
310
312
314
316
318
320
322
324
326
328
330
332
334
336
338
340
342
344
346
348
350
352
354
356
358
360
362
364
366
368
370
372
374
376
378
380
382
384

Event:

480 min Winter

Level Depth & Inflow Filtration Volume
(m)

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

647
656
665
674
682
691
699
707
714
721
728
735
742
748
754
760
766
771
776
781
786
790
795
799
803
806
810
813
816
819
822
825
827
830
832
834
836
838
840
841
843
844
846
847
848
850
851
852

| e e e e e e e e e e e e e e e e e e e e e e e e L e e e e L el e el e e R e R e R o o B o B e

(m)

.947
.956
.965
.974
.982
.991
.999
.007
.014
.021
.028
.035
.042
.048
.054
.060
.066
.071
.076
.081
.086
.090
.095
.099
.103
.106
.110
.113
.116
.119
.122
.125
.127
.130
.132
.134
.136
.138
.140
.141
.143
.144
.146
.147
.148
.150
.151
.152

(1/s)

12.
12.
12.
12.
11.
11.
11.
10.
10.
10.
10.

\\e}

DOy 0O0OO R NWDAOODTOOND O JORFE WOUOoWwWOUNDRJOR OO ONUU 0O WOo WNKOWMOWON WO

W W WWwWwwwwbd DD DMDDO OO OO0 OO0 -~~~ 000 o O

(1/s)

DN NDNNDNNODNDNNDNNDNNODNODNNNNDNNDNNDNONNDNNDNNDNODNDNNNNDNDNODNNNNDNNDNDNODMNDNNDMNDNODNDNNDNDNDNDNDNDNDDNDNDNDNDDNDND

W W WwWwWwwWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

(m?)

110.
112.
113.
114.
115.
116.
118.
119.
120.
121.
122.
122.
123.
124.
125.
126.
127.
127.
128.
129.
129.
130.
130.
131.
132.
132.
132.
133.
133.
134.
134.
135.
135.
135.
135.
136.
136.
136.
137.
137.
137.
137.
137.
138.
138.
138.
138.
138.

U W N OO BNOJUNWOWODWOONOWPN OUOd OWIFR S JONDOYDmWOOO OO Ww-To N

©1982-2019 Innovyze




PHG Consulting

Page 5

62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08
File 1996-MD.SRCX

Designed by PBO
Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time
(mins)

386
388
390
392
394
396
398
400
402
404
406
408
410
412
414
416
418
420
422
424
426
428
430
432
434
436
438
440
442
444
446
448
450
452
454
456
458
460
462
464
466
468
470
472
474
476
478
480

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

853
854
855
855
856
857
858
859
859
860
861
862
862
863
864
864
865
866
867
867
868
869
869
870
871
872
872
873
874
874
875
875
876
876
8717
8717
8717
8717
8717
8717
8717
8717
876
875
875
874
872
871

el e e e e e e e e e e e e e e e e e e e e e e e e

.153
.154
.155
.155
.156
.157
.158
.159
.159
.160
.16l
.162
.162
.163
.164
.164
.165
.166
.167
.167
.168
.169
.169
.170
171
172
172
173
.174
.174
.175
.175
.176
.176
177
177
177
177
177
177
177
177
.176
.175
.175
.174
172
171

(m) (1/s) (1/s)

OO R P REPREEFEFNNDNDNNDNDNNDNODNDNDNDNODNDWWWWWWWWWWWWWWWWWWWwWwWwwWwwWwwwwwww
GO JONDBDONODORNWDRAONOOJODWOWWOWOOOOOOHRRHRFRPRREPREPEPEPLPOOORREPRPRERERRERERERERENDNDWWW
DN NDNNDNODDNDNNDNNDNNODNODNNNDNNDNNDNONNDNNDNNDNODNDNNDNNDNNDNODNNNNDNNDNDNOODNNDNNDMNDNODNDNNDNNDNDNDNDNDNDNDNDNDNDDNDN
W W WwWwWwwWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

(m?)

138.
138.
139.
139.
139.
139.
139.
139.
139.
139.
139.
139.
140.
140.
140.
140.
140.
140.
140.
140.
140.
140.
141.
141.
141.
141.
141.
141.
141.
141.
141.
141.
141.
141.
142.
142.
142.
142.
142.
142.
142.
142.
141.
141.
141.
141.
141.
141.

N> 01 J 0 OO OO OO0 O0O WOoWMO-JoUuudwdhNhEFE OWwWwOoJoyUu d WNDE OWOoww-JoyUd wWwNDE O w-J
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PHG Consulting

Page 6

62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

482
484
486
488
490
492
494
496
498
500
502
504
506
508
510
512
514
516
518
520
522
524
526
528
530
532
534
536
538
540
542
544
546
548
550
552
554
556
558
560
562
564
566
568
570
572
574
576

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

869
867
865
863
861
859
857
855
853
851
849
847
845
843
841
839
837
835
833
831
829
827
825
823
821
819
817
815
813
811
809
807
805
803
801
799
797
795
793
791
789
787
785
783
781
779
777
775

el e e e e e e e e e e e e e e e e e e e e e e e e

.169
.167
.165
.163
.16l
.159
.157
.155
.153
.151
.149
.147
.145
.143
.141
.139
.137
.135
.133
.131
.129
.127
.125
.123
.121
.119
.117
.115
.113
111
.109
.107
.105
.103
.101
.099
.097
.095
.093
.091
.089
.087
.085
.083
.081
.079
.077
.075

(m) (1/s) (1/s)

[oleleoloNoNoNoNeoNoNoRoloholRoNololohoNololo o oo Nolol o ool o oo NoloBRo o oo No oo ool o o o ool
e elNelNeNelNelNelNeNoNeoNeNeoNeoNoNeoNoNoNeoNoNoNoNeoNeoNoNeoNeoNeNeoNeoNeoNeoNeoNoNoNoNoNeoNoNeoNeoNeoNoNoNoNeo Nol %y
DN NDNNDNODDNDNNDNNDNNODNODNNNDNNDNNDNONNDNNDNNDNODNDNNDNNDNNDNODNNNNDNNDNDNOODNNDNNDMNDNODNDNNDNNDNDNDNDNDNDNDNDNDNDDNDN
W W WwWwWwwWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

(m?)

140.
140.
140.
140.
139.
139.
139.
139.
138.
138.
138.
138.
137.
137.
137.
136.
136.
136.
136.
135.
135.
135.
135.
134.
134.
134.
134.
133.
133.
133.
132.
132.
132.
132.
131.
131.
131.
131.
130.
130.
130.
129.
129.
129.
129.
128.
128.
128.

W oy O OO NUJOWOUuWwE WO WONDBD-JONOU 0O WO WHE B JWONOU JO WOo ©OF & OYWwWN B J O
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PHG Consulting

Page 7

62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

578
580
582
584
586
588
590
592
594
596
598
600
602
604
606
608
610
612
614
616
618
620
622
624
626
628
630
632
634
636
638
640
642
644
646
648
650
652
654
656
658
660
662
664
666
668
670
672

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

773
771
769
767
765
763
761
759
757
755
753
751
749
747
745
743
741
739
737
735
733
731
729
727
725
723
721
719
717
715
713
711
709
707
705
703
701
699
697
695
693
691
689
687
685
683
681
679

coococoocoocoocoocococo+rpHrrHrRHLrHErFRHLrFRHL,EAEFRARL,FEFRARrRAREAARARPRAEFRARARARLEERL,ERARARAARARAREFEFERARARAREEREAEFRRRARERERERERR

.073
.071
.069
.067
.065
.063
.061
.059
.057
.055
.053
.051
.049
.047
.045
.043
.041
.039
.037
.035
.033
.031
.029
.027
.025
.023
.021
.019
.017
.015
.013
.011
.009
.007
.005
.003
.001
.999
.997
.995
.993
.991
.989
.987
.985
.983
.981
.979

(m) (1/s) (1/s)

[oleleoloNoNoNoNeoNoNoRoloholRoNololohoNololo o oo Nolol o ool o oo NoloBRo o oo No oo ool o o o ool
[cNeleoloNoNoNoNoNoNoRoloholRoNololooNoRolo o NoNoNoooNoNolo oo NoBoNo o oo No oo oo oo o e ol
DN NDNNDNODDNDNNDNNDNNODNODNNNDNNDNNDNONNDNNDNNDNODNDNNDNNDNNDNODNNNNDNNDNDNOODNNDNNDMNDNODNDNNDNNDNDNDNDNDNDNDNDNDNDDNDN
W W WwWwWwwWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

(m?)

128.
127.
127.
127.
126.
126.
126.
126.
125.
125.
125.
125.
124.
124.
124.
124.
123.
123.
123.
122.
122.
122.
122.
121.
121.
121.
121.
120.
120.
120.
119.
119.
119.
119.
118.
118.
118.
118.
117.
117.
117.
117.
116.
116.
116.
115.
115.
115.

wWo wWkE B JONUIOWO WO WEFE & JWOWNOUUJO WO owE &oONDBD JONUOF WO WE B JWN Ul oo
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PHG Consulting

Page 8

62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO
Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

674
676
678
680
682
684
686
688
690
692
694
696
698
700
702
704
706
708
710
712
714
716
718
720
722
724
726
728
730
732
734
736
738
740
742
744
746
748
750
752
754
756
758
760
762
764
766
768

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

677
675
673
671
669
667
665
663
661
659
657
655
653
651
649
647
645
643
641
639
637
635
633
631
629
627
625
623
621
619
617
615
613
611
609
607
605
603
601
599
597
595
593
591
589
587
585
583

O O O O O O OO OO O OO OO O OO OO0 OO OO OO0 OOO0OO00O0O0O0O00O0O0O0O0OO0OO0OLOOoOoOo o oo

L9717
.975
.973
.971
.969
.967
.965
.963
.961
.959
.957
.955
.953
.951
.949
.947
.945
.943
.941
.939
.937
.935
.933
.931
.929
.927
.925
.923
.921
.919
.917
.915
.913
.911
.909
.907
.905
.903
.901
.899
.897
.895
.893
.891
.889
.887
.885
.883

(m) (1/s) (1/s)

[oleleoloNoNoNoNeoNoNoRoloholRoNololohoNololo o oo Nolol o ool o oo NoloBRo o oo No oo ool o o o ool
[cNeleoloNoNoNoNoNoNoRoloholRoNololooNoRolo o NoNoNoooNoNolo oo NoBoNo o oo No oo oo oo o e ol
DN NDNNDNODDNDNNDNNDNNODNODNNNDNNDNNDNONNDNNDNNDNODNDNNDNNDNNDNODNNNNDNNDNDNOODNNDNNDMNDNODNDNNDNNDNDNDNDNDNDNDNDNDNDDNDN
W W WwWwWwwWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

(m?)

115.
114.
114.
114.
114.
113.
113.
113.
112.
112.
112.
112.
111.
111.
111.
111.
110.
110.
110.
109.
109.
109.
109.
108.
108.
108.
108.
107.
107.
107.
107.
106.
106.
106.
105.
105.
105.
105.
104.
104.
104.
104.
103.
103.
103.
102.
102.
102.

SO0 N U IO WO WO N JONU WO WONH O B JONU JO0WOo F&OYVWONDB_JO WO o
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO
Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

770
772
774
776
778
780
782
784
786
788
790
792
794
796
798
800
802
804
806
808
810
812
814
816
818
820
822
824
826
828
830
832
834
836
838
840
842
844
846
848
850
852
854
856
858
860
862
864

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

581
579
577
575
573
571
569
567
565
563
561
559
557
555
553
551
549
547
545
543
541
539
537
535
533
531
529
527
525
523
521
519
517
515
513
511
509
507
505
503
501
499
497
495
493
491
489
487

O O O O O O OO OO O OO OO O OO OO0 OO OO OO0 OOO0OO00O0O0O0O00O0O0O0O0OO0OO0OLOOoOoOo o oo

.881
.879
.877
.875
.873
.871
.869
.867
.865
.863
.861
.859
.857
.855
.853
.851
.849
.847
.845
.843
.841
.839
.837
.835
.833
.831
.829
.827
.825
.823
.821
.819
.817
.815
.813
.811
.809
.807
.805
.803
.801
.799
.797
.795
.793
.791
.789
.787

(m) (1/s) (1/s)

[oleleoloNoNoNoNeoNoNoRoloholRoNololohoNololo o oo Nolol o ool o oo NoloBRo o oo No oo ool o o o ool
[cNeleoloNoNoNoNoNoNoRoloholRoNololooNoRolo o NoNoNoooNoNolo oo NoBoNo o oo No oo oo oo o e ol
DN NDNNDNODDNDNNDNNDNNODNODNNNDNNDNNDNONNDNNDNNDNODNDNNDNNDNNDNODNNNNDNNDNDNOODNNDNNDMNDNODNDNNDNNDNDNDNDNDNDNDNDNDNDDNDN
W W WwWwWwwWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

(m?)

102.
101.
101.
101.
101.
100.
100.
100.
99.
99.
99.
99.
98.
98.
98.
98.
97.
97.
97.
97.
96.
96.
96.
95.
95.
95.
95.
94.
94.
94.
94.
93.
93.
93.
92.
92.
92.
92.
91.
91.
91.
91.
90.
90.
90.
90.
89.
89.

S J O N U0 O WoOOoWRE & JOWNOUOUJOWOUuoweE doONDD JONOUORF WO OR B JWOWNUlooo wo
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PHG Consulting

Page 10

62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO
Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

866
868
870
872
874
876
878
880
882
884
886
888
890
892
894
896
898
%00
902
%04
906
%08
910
912
914
916
918
920
922
924
926
928
930
932
934
936
938
940
942
944
946
948
950
952
954
956
958
960

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

485
483
481
479
477
475
473
471
469
467
465
463
461
459
457
455
453
451
449
447
445
443
441
439
437
435
433
431
429
427
425
423
421
419
417
415
413
411
409
407
405
403
401
399
397
395
393
391

O O O O O O OO OO O OO OO O OO OO0 OO OO OO0 OOO0OO00O0O0O0O00O0O0O0O0OO0OO0OLOOoOoOo o oo

(m) (1/s) (1/s) (m?)
.785 0.0 2.3 89.
.783 0.0 2.3 88.
.781 0.0 2.3 88.
.779 0.0 2.3 88.
L7177 0.0 2.3 88.
.775 0.0 2.3 87.
773 0.0 2.3 87.
L7771 0.0 2.3 87.
.769 0.0 2.3 87.
.767 0.0 2.3 86.
.765 0.0 2.3 86.
.763 0.0 2.3 86.
761 0.0 2.3 85.
.759 0.0 2.3 85.
.757 0.0 2.3 85.
.755 0.0 2.3 85.
.753 0.0 2.3 84.
.751 0.0 2.3 84.
.749 0.0 2.3 84.
.747 0.0 2.3 84.
.745 0.0 2.3 83.
.743 0.0 2.3 83.
.741 0.0 2.3 83.
.739 0.0 2.3 82.
L7137 0.0 2.3 82.
.735 0.0 2.3 82.
.733 0.0 2.3 82.
.731 0.0 2.3 81.
.729 0.0 2.3 81.
L7277 0.0 2.3 81.
.725 0.0 2.3 81.
.723 0.0 2.3 80.
721 0.0 2.3 80.
.719 0.0 2.3 80.
L7717 0.0 2.3 80.
.715 0.0 2.3 79.
.713 0.0 2.3 79.
L7711 0.0 2.3 79.
.709 0.0 2.3 8.
.707 0.0 2.3 78.
.705 0.0 2.3 8.
.703 0.0 2.3 78.
.701 0.0 2.3 7.
.699 0.0 2.3 77.
.697 0.0 2.3 7.
.695 0.0 2.3 77.
.693 0.0 2.3 76.
.691 0.0 2.3 76.

O3 O WU Ok WO WNDB® JONUU OO WO OF B JONUJOWOowERE oy OVONDJIO WU WH WO WK
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO
Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

962
%964
966
968
970
972
974
976
978
980
982
%84
986
988
990
992
994
996
998
1000
1002
1004
1006
1008
1010
1012
1014
1016
1018
1020
1022
1024
1026
1028
1030
1032
1034
1036
1038
1040
1042
1044
1046
1048
1050
1052
1054
1056

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

389
387
385
383
381
379
377
375
373
371
369
367
365
363
361
359
357
355
353
351
349
347
345
343
341
339
337
335
333
331
329
327
325
323
321
319
317
315
313
311
309
307
305
303
301
299
297
295

O O O O O O OO O OO OO OO O OO OO O OO OO0 O0O0 OO0 O00O0O0O0O00O0O0O0O0OO0OO0OLoOOooo o oo

(m) (1/s) (1/s) (m?)
.689 0.0 2.3 76.
.687 0.0 2.3 75.
.685 0.0 2.3 75.
.683 0.0 2.3 75.
.681 0.0 2.3 75.
.679 0.0 2.3 74.
.677 0.0 2.3 74.
.675 0.0 2.3 74.
.673 0.0 2.3 74.
.671 0.0 2.3 73.
.669 0.0 2.3 73.
.667 0.0 2.3 73.
.665 0.0 2.3 2.
.663 0.0 2.3 72.
.661 0.0 2.3 2.
.659 0.0 2.3 72.
.657 0.0 2.3 71.
.655 0.0 2.3 71.
.653 0.0 2.3 71.
.651 0.0 2.3 71.
. 649 0.0 2.3 70.
. 647 0.0 2.3 70.
. 645 0.0 2.3 70.
.643 0.0 2.3 70.
.641 0.0 2.3 69.
.639 0.0 2.3 69.
. 637 0.0 2.3 69.
.635 0.0 2.3 68.
.633 0.0 2.3 68.
.631 0.0 2.3 68.
.629 0.0 2.3 68.
.627 0.0 2.3 67.
.625 0.0 2.3 67.
.623 0.0 2.3 67.
.621 0.0 2.3 67.
.619 0.0 2.3 66.
.617 0.0 2.3 66.
.615 0.0 2.3 66.
.613 0.0 2.3 65.
.611 0.0 2.3 65.
.609 0.0 2.3 65.
.607 0.0 2.3 65.
.605 0.0 2.3 64.
.603 0.0 2.3 64.
.601 0.0 2.3 64.
.599 0.0 2.3 64.
.597 0.0 2.3 63.
.595 0.0 2.3 63.

U100 O WOy & JONU 3O WO o &6 OND-JONDU ORFE WOORE B JOUNU 0O WOo WHE & oy
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO
Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

1058
1060
1062
1064
1066
1068
1070
1072
1074
1076
1078
1080
1082
1084
1086
1088
1090
1092
1094
1096
1098
1100
1102
1104
1106
1108
1110
1112
1114
1116
1118
1120
1122
1124
1126
1128
1130
1132
1134
1136
1138
1140
1142
1144
1146
1148
1150
1152

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

293
291
289
287
285
283
281
279
277
275
273
271
269
267
265
263
261
259
257
255
253
251
249
247
245
243
241
239
237
235
233
231
229
227
225
223
221
219
217
215
213
211
209
207
205
203
201
199

O O O O O O OO OO O OO OO O OO OO OO0 OO0 O0O0OO0O0OO0O0O0O0O0O00O0O0O0OO0OOLOLOLOOLOOOOOOoOOo

(m) (1/s) (1/s) (m?)
.593 0.0 2.3 63.
.591 0.0 2.3 63.
.589 0.0 2.3 62.
.587 0.0 2.3 62.
.585 0.0 2.3 62.
.583 0.0 2.3 61.
.581 0.0 2.3 61.
.579 0.0 2.3 61.
.577 0.0 2.3 61.
.575 0.0 2.3 60.
.573 0.0 2.3 60.
.571 0.0 2.3 60.
.569 0.0 2.3 60.
.567 0.0 2.3 59.
.565 0.0 2.3 59.
.563 0.0 2.3 59.
.561 0.0 2.3 58.
.559 0.0 2.3 58.
.557 0.0 2.3 58.
.555 0.0 2.3 58.
.553 0.0 2.3 57.
.551 0.0 2.3 57.
.549 0.0 2.3 57.
.547 0.0 2.3 57.
.545 0.0 2.3 56.
.543 0.0 2.3 56.
.541 0.0 2.3 56.
.539 0.0 2.3 55.
.537 0.0 2.3 55.
.535 0.0 2.3 55.
.533 0.0 2.3 55.
.531 0.0 2.3 54.
.529 0.0 2.3 54.
.527 0.0 2.3 54.
.525 0.0 2.3 54.
.523 0.0 2.3 53.
.521 0.0 2.3 53.
.519 0.0 2.3 53.
.517 0.0 2.3 53.
.515 0.0 2.3 52.
.513 0.0 2.3 52.
.511 0.0 2.3 52.
.509 0.0 2.3 51.
.507 0.0 2.3 51.
.505 0.0 2.3 51.
.503 0.0 2.3 51.
.501 0.0 2.3 50.
.499 0.0 2.3 50.

U0 WoWOWNDBd JONOUWOWONH O B JONUJOWOowRE oy ONDJO WOU OHFH WO WE B JON
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

1154
1156
1158
1160
1162
1164
1166
1168
1170
1172
1174
1176
1178
1180
1182
1184
1186
1188
1190
1192
1194
1196
1198
1200
1202
1204
1206
1208
1210
1212
1214
1216
1218
1220
1222
1224
1226
1228
1230
1232
1234
1236
1238
1240
1242
1244
1246
1248

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

197
195
193
191
189
187
185
183
181
179
177
175
173
171
169
167
165
163
16l
159
157
155
153
151
149
147
145
143
141
139
137
135
133
131
129
127
125
123
121
119
117
115
113
111
109
107
105
103

O O O O O O OO OO O OO OO O OO OO OO0 OO0 O0O0OO0O0OO0O0O0O0O0O00O0O0O0OO0OOLOLOLOOLOOOOOOoOOo

(m) (1/s) (1/s) (m?)
.497 0.0 2.3 50.
.495 0.0 2.3 50.
.493 0.0 2.3 49.
.491 0.0 2.3 49.
.489 0.0 2.3 49.
.487 0.0 2.3 48.
.485 0.0 2.3 48.
.483 0.0 2.3 48.
.481 0.0 2.3 48.
.479 0.0 2.3 47.
L4717 0.0 2.3 47.
.475 0.0 2.3 47.
.473 0.0 2.3 47.
.471 0.0 2.3 46.
.469 0.0 2.3 46.
.467 0.0 2.3 46.
.465 0.0 2.3 45.
.463 0.0 2.3 45.
.461 0.0 2.3 45.
.459 0.0 2.3 45.
.457 0.0 2.3 44.
.455 0.0 2.3 44.
.453 0.0 2.3 44.
.451 0.0 2.3 44.
.449 0.0 2.3 43.
.447 0.0 2.3 43.
.445 0.0 2.3 43.
.443 0.0 2.3 43.
.441 0.0 2.3 42.
.439 0.0 2.3 42.
.437 0.0 2.3 42.
.435 0.0 2.3 41.
.433 0.0 2.3 41.
.431 0.0 2.3 41.
.429 0.0 2.3 41.
.427 0.0 2.3 40.
.425 0.0 2.3 40.
.423 0.0 2.3 40.
.421 0.0 2.3 40.
.419 0.0 2.3 39.
.417 0.0 2.3 39.
.415 0.0 2.3 39.
.413 0.0 2.3 38.
.411 0.0 2.3 38.
.409 0.0 2.3 38.
.407 0.0 2.3 38.
.405 0.0 2.3 37.
.403 0.0 2.3 37.

OO B JONUOTIOWOUuooRr ®ODOND JONUOE WO WRE D JONU OO WOo WHF BN JO W
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

1250
1252
1254
1256
1258
1260
1262
1264
1266
1268
1270
1272
1274
1276
1278
1280
1282
1284
1286
1288
1290
1292
1294
1296
1298
1300
1302
1304
1306
1308
1310
1312
1314
1316
1318
1320
1322
1324
1326
1328
1330
1332
1334
1336
1338
1340
1342
1344

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

(m)

101
099
097
095
093
091
089
087
085
083
081
079
077
075
073
071
069
067
065
063
061
059
057
055
053
051
049
047
045
043
041
039
037
035
033
031
029
027
025
023
021
019
017
015
013
011
009
007

O O O O O O OO OO O OO OO O OO OO OO0 OO0 O0O0OO0O0OO0O0O0O0O0O00O0O0O0OO0OOLOLOLOOLOOOOOOoOOo

.401
.399
.397
.395
.393
.391
.389
.387
.385
.383
.381
.379
L3717
.375
.373
.371
.369
.367
.365
.363
.361
.359
.357
.355
.353
.351
.349
.347
.345
.343
.341
.339
.337
.335
.333
.331
.329
.327
.325
.323
.321
.319
.317
.315
.313
.311
.309
.307

(m) (1/s) (1/s)

O O O O O O OO O OO OO OO0 OO OO OOO OO OO0O0OOOOOOOOOO0OOOOOOLOOOOoOOooOOo
el oleoleolNeolNeolNolBoleoNolBoloBNoloBNolooBooBNoNoBoNoloNolooNoBNoNoNoBoNooBolooNoBoNoBNoBoNolo oo o Ne)
DN DNNDNNDNNODDNDNNDNNDNNDNNDDNDNNDNNDNNDNODNNDNDNNDNNODDNDNDNNDNNDNNDNDNNDNNDNDNDNODNNDNDNDNDNDNDNDNDNDNDNDNDNDNDDNDNDDNDN
WWWwWwWwwWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

(m?)

37.
37.
36.
36.
36.
36.
35.
35.
35.
34.
34.
34.
34.
33.
33.
33.
33.
32.
32.
32.
31.
31.
31.
31.
30.
30.
30.
30.
29.
29.
29.
28.
28.
28.
28.
27.
27.
27.
27.
26.
26.
26.
26.
25.
25.
25.
24.
24.

O ONPD JONUIOO WO O B JONUJO WO OWwWRE ®OHDWOND JOWOU OF WO WOWRF B JONU o W
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO
Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)

1346
1348
1350
1352
1354
1356
1358
1360
1362
1364
1366
1368
1370
1372
1374
1376
1378
1380
1382
1384
1386
1388
1390
1392
1394
1396
1398
1400
1402
1404
1406
1408
1410
1412
1414
1416
1418
1420
1422
1424
1426
1428
1430
1432
1434
1436
1438
1440

Event: 480 min Winter

Level Depth & Inflow Filtration Volume

82.
82.
82.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)
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Event: 480 min Winter

Level Depth & Inflow Filtration Volume
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)
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Event: 480 min Winter

Level Depth & Inflow Filtration Volume
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)
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Event: 480 min Winter

Level Depth & Inflow Filtration Volume
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO

Checked by TOR

Innovyze

Source Control 2019.1

Flood Routing

through Storage Facility

Time

(mins)
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Event: 480 min Winter

Level Depth & Inflow Filtration Volume
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62 Albany Road St James Regeneration, Wrexham

Cardiff

CF24 3RR

Date 03/01/2020 10:08 Designed by PBO

File 1996-MD.SRCX Checked by TOR

Innovyze Source Control 2019.1

Flood Routing through Storage Facility

Event: 480 min Winter

Time Level Depth Z Inflow Filtration Volume
(mins)  (m) (m) (1/s) (1/s) (m?)

1826 81.701 0.001 0.0 0.0 0.0
1828 81.700 0.000 0.0 0.0 0.0
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:

File 1996-MD.SRCX

08

Designed by PBO
Checked by TOR

Innovyze

Source Control 2019.1

Summary of Results for 100 year Return Period (+30%)
Half Drain Time 530 minutes.
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m?)
15 min Summer 82.183 0.483 2.3 48.4 0 K
30 min Summer 82.317 0.617 2.3 66.4 O K
60 min Summer 82.460 0.760 2.3 85.7 0 K
120 min Summer 82.598 0.898 2.3 104.3 O K
180 min Summer 82.665 0.965 2.3 113.3 O K
240 min Summer 82.698 0.998 2.3 117.8 O K
360 min Summer 82.721 1.021 2.3 121.0 O K
480 min Summer 82.720 1.020 2.3 120.9 O K
600 min Summer 82.714 1.014 2.3 120.0 O K
720 min Summer 82.704 1.004 2.3 118.6 O K
960 min Summer 82.679 0.979 2.3 115.2 O K
1440 min Summer 82.619 0.919 2.3 107.2 O K
2160 min Summer 82.525 0.825 2.3 94.6 0 K
2880 min Summer 82.434 0.734 2.3 82.2 O K
4320 min Summer 82.269 0.569 2.3 60.0 0 K
5760 min Summer 82.137 0.437 2.3 42.1 O K
7200 min Summer 82.041 0.341 2.3 29.1 0 K
8640 min Summer 81.976 0.276 2.3 20.4 O K
10080 min Summer 81.943 0.243 2.2 15.9 0 K
15 min Winter 82.230 0.530 2.3 54.7 O K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 104.874 0.0 22
30 min Summer 71.898 0.0 37
60 min Summer 47.182 0.0 66
120 min Summer 29.929 0.0 124
180 min Summer 22.583 0.0 184
240 min Summer 18.348 0.0 242
360 min Summer 13.620 0.0 360
480 min Summer 11.023 0.0 438
600 min Summer 9.346 0.0 496
720 min Summer 8.162 0.0 560
960 min Summer 6.584 0.0 688
1440 min Summer 4.852 0.0 964
2160 min Summer 3.567 0.0 1368
2880 min Summer 2.863 0.0 1760
4320 min Summer 2.095 0.0 2512
5760 min Summer 1.677 0.0 3224
7200 min Summer 1.413 0.0 3888
8640 min Summer 1.228 0.0 4504
10080 min Summer 1.091 0.0 5152
15 min Winter 104.874 0.0 22
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62 Albany Road
Cardiff
CF24 3RR

St James Regeneration,

Wrexham

Date 03/01/2020 10:08

File 1996-MD.SRCX

Designed by PBO
Checked by TOR

Innovyze

Source Control 2019.1

Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume

(m) (m) (1/s) (m?)

30 min Winter 82.381 0.681 2.3 75.0 0 K
60 min Winter 82.543 0.843 2.3 97.0 0 K
120 min Winter 82.705 1.005 2.3 118.8 0 K
180 min Winter 82.786 1.086 2.3 129.7 O K
240 min Winter 82.830 1.130 2.3 135.6 0 K
360 min Winter 82.868 1.168 2.3 140.8 Flood Risk
480 min Winter 82.877 1.177 2.3 142.1 Flood Risk
600 min Winter 82.869 1.169 2.3 140.9 Flood Risk
720 min Winter 82.851 1.151 2.3 138.5 Flood Risk
960 min Winter 82.817 1.117 2.3 134.0 O K
1440 min Winter 82.729 1.029 2.3 122.0 0 K
2160 min Winter 82.582 0.882 2.3 102.2 O K
2880 min Winter 82.438 0.738 2.3 82.8 0 K
4320 min Winter 82.189 0.489 2.3 49.1 O K
5760 min Winter 82.011 0.311 2.3 25.2 0 K
7200 min Winter 81.938 0.238 2.1 15.3 O K
8640 min Winter 81.910 0.210 1.9 11.9 0 K
10080 min Winter 81.887 0.187 1.7 9.5 O K

Storm Rain Flooded Time-Peak

Event (mm/hr) Volume (mins)
(m3)

30 min Winter 71.898 0.0 36

60 min Winter 47.182 0.0 64

120 min Winter 29.929 0.0 122

180 min Winter 22.583 0.0 180

240 min Winter 18.348 0.0 238

360 min Winter 13.620 0.0 352

480 min Winter 11.023 0.0 462

600 min Winter 9.346 0.0 566

720 min Winter 8.162 0.0 648

960 min Winter 6.584 0.0 744

1440 min Winter 4.852 0.0 1052

2160 min Winter 3.567 0.0 1492

2880 min Winter 2.863 0.0 1904

4320 min Winter 2.095 0.0 2640

5760 min Winter 1.677 0.0 3240

7200 min Winter 1.413 0.0 3816

8640 min Winter 1.228 0.0 4496

10080 min Winter 1.091 0.0 5240
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62 Albany Road St James Regeneration, Wrexham

Cardiff

CF24 3RR

Date 03/01/2020 10:08 Designed by PBO

File 1996-MD.SRCX Checked by TOR

Innovyze Source Control 2019.1

Model Details

Storage is Online Cover Level (m) 83.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.03600 Width (m) 45.0
Membrane Percolation (mm/hr) 1000 Length (m) 10.0

Max Percolation (1/s) 125.0 Slope (1:X) 40.0

Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 81.700 Membrane Depth (m) 130
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	1996-Porous Car Park Storage
	Drainage Strategy - rev C - 1996 -  Chapter Court, Wrexham_non combined_small alternative_3
	1. INTRODUCTION
	1.1 Background
	1.1.1 PHG Consulting has been commissioned by TBE (Southern Ltd) to review available information and prepare this Drainage Strategy to support the redevelopment of Chapter Court, Wrexham.
	1.1.2 The report sets out a drainage strategy, including surface and foul water management, and flood consequence assessment.

	1.2 Existing site
	1.2.1 The application site is currently Brownfield, of commercial use. The site is bound by Queen Street to the north and east, Argyle Street to the west, and Hope Street to the south.
	1.2.2 The development covers an area of approximately 0.3 ha located at National Grid Reference SJ334503. The approximate site location is shown in Figure 1.


	2. DRAINAGE STATEMENT
	2.1 Existing Drainage
	2.1.1 The topographical survey shows that there is a soakaway in the central point of the car park. The car park and roof surface water runoff of the area of ca. 2680 m2 is currently discharging into the existing soakaway.
	2.1.2 Roof surface water is divided into two areas along the ridge line: outer section (approx. 640 m2) discharging into the combined sewer outside the building and internal area mentioned in 2.1.1 into the soakaway in the centre, as shown in Figure 2...
	2.1.3 Existing foul water network discharges into the combined sewer located to the west, as shown in Figure 4.

	2.2 Surface Water Management Approach
	2.2.1 SAB application will not be required.
	2.2.2 Since no changes will be made to the roof, the existing runoff destination of the outer side of the roof discharging into the combined sewers can be maintained.
	2.2.3 The internal roof area and car park should be managed by infiltration as it is at present.
	2.2.4 Use of the existing soakaway will not be suitable due to the proximity of proposed structures (less than 5 m off the soakaway). Therefore, new shallow infiltration system will be proposed, comprising permeable block paving system with attenuatio...
	2.2.5 Permeable paving will occupy the area of 477 m2. Its extents are presented in Figure 5.
	2.2.6 The permeable paving system has been designed to accommodate flows from the impermeable area of 2680 m2 up to a 1 in 100-year rainfall event with a 30% allowance for climate change. The depth of the system has been estimated as 1.3 m. Since no S...
	2.2.7 Extract from the hydraulic calculations is included in APPENDIX D.

	2.3 Foul Drainage Strategy
	2.3.1 The proposed system is gravity-based.
	2.3.2 The foul water network will remain connected to the combined sewer to the west, as shown in Figure 4.
	2.3.3 The proposed foul water network is presented in Figure 6.
	2.3.3 The proposed foul water network is presented in Figure 6.
	2.3.4 The invert level of the sewer will need to be confirmed at detailed design stage.


	3. FLOOD CONSEQUENCE ASSESSMENT
	3.1.1 As shown in Figure 7, there is minor surface water flooding risk in the centre of the site. Approximately an area of 130 m2 is located within Medium Surface Water Flood Risk (1 in 100-year event), and 300 m2 within Low Surface Water Flood Risk (...
	3.1.2 The surface water risk will be alleviated by efficient surface water drainage system.
	3.1.3 NRW Development Advice Map in Figure 8 indicates that the proposed site is located entirely within Flood Risk Zone A, which is appropriate for development.
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