Jocksen

purdue lever

Drainage Strategy

Barnard Road, Norwich
HRL0O2791-02DS

002791-JPL-Z2Z-ZZ-RP-D-2002-A3-C03




1.0
2.0
3.0
4.0
5.0

O 6o w »

Contents

Terms of Reference

Site Details

Site Drainage

Water Quality Management

Summary of Drainage Strategy

Appendices

Topographic Survey

Utility Sub-scan Survey

Anglian Water Sewer Records

Catchment Layouts

Preliminary Hydraulic Drainage Calculations
Preliminary Drainage Strategy Layout

Overland Flood Routing Layout

© N & W

12



1.0 Terms of Reference

1.1 Report Details

This Drainage Strategy has been prepared to reflect the requirements of the following standards:
e National Planning Policy Framework 2021 and guidance documents
e BS 8582:2013 Code of Practice for Surface Water Management for Development Sites
e (Ciria Report C753 The SuDS Manual
e Building Regulations Part H

The report relates to the proposed redevelopment of the current Namco Funscape site between
Dereham Road and Barnard Road, Norwich with a full planning application for construction of a Class
E food store (Lidl) with associated access, car parking, servicing and landscaping.

The report is based on the following information:
e OS Explorer Series mapping
e Environment Agency mapping and consultation
e Sewerage Undertaker mapping and consultation

This study relies on statistical assessments and therefore positive conclusions with respect to flooding
should not be interpreted as a guarantee against flooding of the study site.

1.2 Report History

A3-C01 MW MPW 15/11/2023 | Draft Issue for Client Review
A3-C02 MW MPW 29/11/2023 | Issued for Planning Submission
A3-C03 MW MPW 08/12/2023 | Boundary line updated
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2.0 Site Details

2.1
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Existing Site Description

The proposed development site is located on the current Namco Funscape site located between
Dereham Road and Barnard Road. There is an existing vehicular access which serves the existing site
and the adjacent hotel off Barnard Road which is to be retained.

The north of the site is currently occupied by the existing building with the south mainly covered in
car parking.

The site is located within Flood Zone 1 and falls from North to South from circa 29.m to 27.5m AQOD.
A copy of the topographic survey is contained within Appendix A.

HR Wallingford mapping suggest the site has a SOIL type of 1 which suggests that the site is underlain
by granular material and infiltration is a possibility. An intrusive Ground Investigation has been
undertaken on the site which identified varying layers of sand, silt, clay and chalk below the site. A
falling head test was undertaken which resulted in an infiltration rate of 2.88x10°m/s being calculated.
The Norwich Infiltration Capacity Drainage Map however indicates the site may be located in an area
where permeable surfacing is not suitable.

A site location plan and aerial photograph are provided below in Figures 1 and 2.

Table 1- Site Summary

No. 10 Barnard Road,

Bowthorpe Park Industrial Estate,
Norwich

NR5 9JB

E: 617681 N: 309954

10.274 Ha

Commercial

East Anglia

Norwich City Council




Figure 1 - Site Location Plan
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2.2
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Proposed Site Description

The proposed development comprises the construction of a food store and associated car parking and
service areas. The existing access is to be retained and a new pedestrian access from the northern
boundary is to be provided.

A proposed development layout is provided below in Figure 3.

Figure 3 — Development Layout
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Site Drainage

Existing Drainage Network

The existing site is positively drained through separate foul and surface water drainage networks
which discharge into the respective foul and surface water sewers in Barnard Close. The site is
understood to be include an unrestricted surface water discharge. A copy of the utility sub-scan
indicating the separate drainage networks is included in Appendix B.

Proposed Drainage Network

Proposed Foul Water Drainage Network

Foul water from the development is proposed to be routed through a new foul water network and
discharge through a new connection onto the adopted 300mm diameter Anglian Water sewer below
Barnard Road, as per the existing method.

Proposed Storm Water Drainage Network

The National Planning Policy Framework Technical Guidance seeks to promote the use of Sustainable
Drainage Systems (SuDS) for new developments to limit both peak discharges and the volumes of
surface water leaving sites.

CIRIA C753 The SuDS Manual defines numerous SuDS components which should be used in
combination to create a SuDS Management Train to control the frequency of runoff, the flow rates
and volume of runoff and to reduce concentrations of contaminants to acceptable levels.
Consideration of suitable development drainage proposals has been undertaken with consideration
being given to these components and commentary in relation to the decision making process is
presented below in Table 3.

The whole site extends to 1.027Ha with the existing site containing 0.725Ha of impermeable area. The
proposed development contains 0.853Ha. A catchment layout of the existing and proposed areas is
included Appendix D.

As set out within the accompanying Flood Risk Assessment, and on the basis that infiltration is not
feasible given the poor infiltration rate identified through the falling head test, it is proposed to limit
the site to 5.0l/s which provides a significant 95% betterment on existing flows.

A preliminary drainage strategy layout is included in Appendix F. This identifies the main features of
the surface water network including gullies and channel drains to collect runoff, pipes to convey the
water to the attenuation and resultant flow control before discharging into the adopted 825mm
diameter sewer in Barnard Road.

Causeway Flow has been used to produce a hydraulic model of the preliminary surface water drainage
scheme which identifies that circa 685m3 of below ground storage is required. A copy of these
calculations is provided in Appendix E. As set out in the Norwich City Local Policy FEH data has been
used within the calculations as well as including all return periods up to the 1:100 year plus a 40%
climate change allowance.



Table 3 - Consideration of Appropriate SuDS Components

Rainwater Harvesting could be incorporated into the
Rainwater Harvesting | drainage scheme subject to its compatibility with the ?
building’s M&E design.

Green roofs are fairly heavy features which are not typical
Green Roofs on this type of building and are not compatible with the X
current architectural proposals.

The feasibility of infiltration is unclear at this stage.

Infiltration Additional intrusive ground investigation works are required ?
to confirm if infiltration is possible.
Proprietary Treatment | Proprietary Treatment Systems could be incorporated into v
Systems the drainage scheme such as a bypass separator.
Filter Stri nd Drain | incorpor into th
Filter Strips/Drains ter Strips and Drains could be incorporated into the v

drainage scheme.

There is insufficient space within the development layout to
accommodate large open storage features.

Bioretention systems could be used subject to the
Bioretention Systems | maintenance requirements and adoptability. However, ?
other forms of SuDS are likely to be more appropriate.
Trees could be incorporated however other forms of SuDS
are likely to be more appropriate.

Swales

Trees

Pervious Pavements could be incorporated into the v

Pervious Pavements .
drainage scheme.

Attenuation Storage Attenuation Storage Tanks could be incorporated into the v
Tanks drainage scheme.

There is insufficient space within the development layout to

Detention Basins
accommodate large open storage features.

There is insufficient space within the development layout to

Ponds and Wetlands
accommodate large open storage features.

The proposed preliminary drainage scheme includes a bypass separator and filter drain as SuDS
features.

002791-JPL-ZZ-7Z-RP-D-2002-A3-C03 8
HRL02791-02DS, Drainage Strategy, Barnard Road, Norwich, 8t December 2023



Table 4 — Minimum Water Quality Management Requirements

Residential roofs

Very Low

4.0 Water Quality Management

Removal of gross solids and sediments only

Individual property
driveways, roofs
(excluding residential),
residential car parks,
low traffic roads (e.g.
cul-de-sacs, home
zones, general access
roads), non-residential
car parking within
infrequent change (e.g.
schools, offices)

Trunk roads and
motorways

Low

High

Simple index approach
(Note: extra measures may be required for discharges to protected
resources)

Follow the guidance and risk assessment process set out in
HA (2009)

Sites with heavy
pollution (e.g. haulage
yards, lorry parks,
highly frequented lorry
approaches to industrial
estates, waste sites),
sites where chemicals
and fuels (other than
domestic fuel oil) are to
be delivered, handled,
stored, used or
manufactured,
industrial sites

High

Discharges may require an environmental licence or permit.
Obtain pre-permitting advice from the environmental
regulator. Risk assessment is likely to be required.

Note: Table recreated from Table 4.3 of the CIRIA C753, The SuDS Manual; 2015.

002791-JPL-ZZ-ZZ-RP-D-2002-A3-C03
HRL02791-02DS, Drainage Strategy, Barnard Road, Norwich, 8t December 2023

\o)



‘o

Based on Table 4 above the development proposals would be considered to be Medium and therefore
a simple approach to the assessment of water quality improvement is appropriate.

Table 5 — Pollution Hazard Indices for Different Land Use Classifications

Residential roofs Very Low 0.2 0.2 0.05
) 0.2 (upto 0.8
Other roofs (typically where there is
commercial/industrial Low 0.3 potential for metals 0.05
roofs) to leach from the
roof)

Individual property
driveways, residential
car parks, low traffic
roads (e.g. cul-de-sacs,
home zones, general
access roads), non- Low 0.5 0.4 0.4
residential car parking
within infrequent
change (e.g. schools,
offices) i.e. <300 traffic
movements/day

Sites with heavy
pollution (e.g. haulage
yards, lorry parks,
highly frequented lorry
approaches to industrial
estates, waste sites),
sites where chemicals
and fuels (other than
domestic fuel oil) are to
be delivered, handled,
stored, used or
manufactured,
industrial sites, trunk
roads and motorways
Note: Table recreated from Table 26.2 of the CIRIA C753, The SuDS Manual; 2015.

High 0.8 0.8 0.9

Based on Table 4 above the appropriate SuDS mitigation Index required for the site are as highlighted
above in Table 5.
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4.1 Simple Index Approach

Table 6 — Indicative SuDS Mitigation Indices for Discharges to Surface Waters

Filter Strip 0.4 0.4 0.5
Filter Drain 0.4 0.4 0.4
Swale 0.5 0.6 0.6
Bioretention System 0.8 0.8 0.8
Permeable Pavement 0.7 0.6 0.7
Detention Basin 0.5 0.5 0.6
Pond 0.7 0.7 0.5
Wetland 0.8 0.8 0.8
These must demonstrate that they can address each of the
Proprietary Treatment contaminant types to acceptable levels for frequent events up to
Systems approximately the 1 in 1 year return period event, for inflow
concentrations relevant to the contributing drainage area.

Note: Table recreated from Table 26.3 of the CIRIA C753, The SuDS Manual; 2015.

Table 7 — Proposed SuDS Mitigation Indices

Filter Drain 0.4 0.4 0.4
Specification Specification Specification
B
ypass Separator dependent dependent dependent
Total TBC TBC TBC

The proposed total mitigation indices in Table 7 above will be greater than the required indices
indicated in Table 5 once an appropriate bypass separator is chosen and therefore the proposed SuDS
features and drainage scheme provides adequate treatment.

002791-JPL-ZZ-7Z-RP-D-2002-A3-C03 1 1
HRL02791-02DS, Drainage Strategy, Barnard Road, Norwich, 8t December 2023



5.0 Summary of Drainage Strategy

The proposed development is to comprise separate foul and surface water drainage networks and
discharge separately into the existing Anglian Water sewers in Barnard Road.

The surface water from the development is to be restricted to a maximum discharge rate of 5.0l/s in
all return periods up to and including the 1:100 year plus a 40% climate change allowance. FEH rainfall
data is to be used for all hydraulic modelling of the development drainage system to comply with local

policy.

Attenuation is to be provided through the use of below ground storage crates and SuDS features
including filter drains and bypass separators are proposed to comply with the Simple Index Approach
as set out in Section 4.0 of this report.
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Appendix A
Topographic Survey
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Utility Sub-scan Survey
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Notes

A | Base map taken from topographic survey.

B | Limitations imposed by site conditions and current technologies mean that there can be no

guarantee of detection for utility services. It is the responsibility of the user to satisfy
themselves as to the location of site services prior to undertaking any excavation.

C | Zetica do not accept responsibility for the accuracy of information supplied by third parties.

Where they could be obtained, the depths for apparatus that were traced by RFL are
identified alongside the apparatus in metres below ground level. The depths obtained are
modelled and do not necessarily indicate the exact depth to a duct or pipe.

E | Factors such as multiple utility services can reduce the detectability of utility services.

F | Survey conducted to PAS 128:2022 Type M3P.

G | Where PAS128 utility detection and location quality levels could be determined the level is

shown in brackets alongside the apparatus. The table below shows the correlating
accuracies for each quality level.

Level

Horizontal Accuracy

Vertical Accuracy

Supporting Data

A

+50 mm

+25 mm

Visual inspection

B1P

+150 mm or £15% of detected
depth, whichever is greater

+15% of detected
depth

Two techniques with post
processing

B1

+150 mm or £15% of detected
depth, whichever is greater

+15% of detected
depth

Two techniques no post
processing

B2P

+250 mm or +40% of detected
depth, whichever is greater

+40% of detected
depth

One technique with post
processing

B2

+250 mm or +40% of detected
depth, whichever is greater

+40% of detected
depth

One technique no post
processing

B3P

+500 mm

Undefined

One technique with post
processing

B3

+500 mm

Undefined

One technique no post
processing

B4

Undefined

Undefined

Inferred location

H | Drawing should be read in conjunction with report P13248-23-R1-A.

Legend
Utility Services
Communications Cables
BT British Telecom cables ——BT oH——  British Telecom cables (overhead)
——CATv—— Cable television cables ——cov—— Communication cables
Drainage
Arrow indicates flow direction
——cb>—— Combined water sewer ——Fw>—— Foul water sewer
——sw> Surface water sewer
Electricity Cables
——ELec——  Electricity cables —©LEc oi—  Electricity cables (overhead)
HY Electricity - high voltage cables Lv Electricity - low voltage cables
Fuel Pipes
GAS Gas pipes ——oiL.—— Oil pipes
Water Pipes
WA Water pipes
Statutory Undertakers Information
——B7s)—— Utility service information from ——+eoi——  Overhead utility service information
statutory undertakers records from statutory undertakers records
(linetype indicates service) (linetype indicates service)
Other
I sITE MmN Site boundary {4 Inaccessible
GPR GPR detected linear feature 7 .
U
——unk—— Unknown utility sevice 07222222} naceessivle for GPR
— - = — — Inferred route L] Disturbed ground
Abbreviations and annotations
UTL Unable to lift TLP Telegraph pole
| Unable to trace or service runs off site EP Electric pole
PO Post CCTV CCTV pole
ABG Service runs above ground ER Earth rod
BDG Service runs to a building FH Fire hydrant
LP Lamp post wv Water valve
MH Manhole Water metre
GU Gully GV Gas valve
DP Downpipe MP Marker post
TL Traffic light
L
i
Overview
| .
B ~
| 7 Sheet 1

—\X—7

Sheet 2

Sheet 3

User to check for latest issue

Draft o

Client

BRD Environmental Ltd.

Project

Norwich Utility Survey

Location

Site off Barnard Rd, Norwich

Title

Utility Services Plan

Drawn by

Checked by

NOTE

Please call us so that we can briefly explain what is represented on this
drawing, the limitations of the techniques used and the effect of site

conditions at the time of the survey.

—_

Please call Zetica Ltd on 01993 886682 and ask for the projects team)

N. Haynes J. Hunt
Horizontal Scale (A1) Date of Survey Issue Date
1:150 07/08/23-09/08/23 | 17/08/2023
Project Code Drawing No. Sheet Issue
P13248-23 DWGO01 10f3 B
Issue Remarks Drawn | Checked | Date
A Draft issue, for comment NH JH 14/08/2023
B Draft issue, for comment NH JH 17/08/2023
o Zetica Ltd.
_.,:"':- Zetica House
w““ Southfield Road
=3 N> Eynsh
‘.’ OX29 408
™ UK
Tel: 44 (0)1993 886682
Z t C Fax: 44 (0)1993 886683
e I e Email: projects@zetica.com
www.zetica.com



AutoCAD SHX Text
N


1S

TE

SITE N S|TE I S| TE I

Notes

e

K5

A | Base map taken from topographic survey.

JE]
W—

B | Limitations imposed by site conditions and current technologies mean that there can be no
guarantee of detection for utility services. It is the responsibility of the user to satisfy
themselves as to the location of site services prior to undertaking any excavation.

)94

M4

0000:.000

SKHKK
SRR

A’A

C | Zetica do not accept responsibility for the accuracy of information supplied by third parties.

X
%
KRS
2

NV

A‘A

0.9

Q

>
>
&
>

XX
%
%
9%
%
55
A’A

Where they could be obtained, the depths for apparatus that were traced by RFL are
identified alongside the apparatus in metres below ground level. The depths obtained are

M4
%
o
S
o
%
00
35
55
%
X8
2
208

KK

PRES

KRS
5
S
A‘A

&S
,dg
O

‘:"" ""“‘::0:03 modelled and do not necessarily indicate the exact depth to a duct or pipe.

<

Factors such as multiple utility services can reduce the detectability of utility services.

J53585%
o
%S
o
%8
%
%
5
20
5
A‘A
m

3
&
959,

&5
e
XX

%
%
e
Si

M4

X

5
5

S
m

Survey conducted to PAS 128:2022 Type M3P.

3
%
XS
%
R

>

60

S5

0%

DXXR XXX,
Jete2ee

G | Where PAS128 utility detection and location quality levels could be determined the level is
shown in brackets alongside the apparatus. The table below shows the correlating
accuracies for each quality level.

X
35
B
N
5
e

XX
18
DA

X
5
5
K
R

M4

2o

&
8
X >
X
XX

Level Horizontal Accuracy Vertical Accuracy | Supporting Data

2RSS

3
IS
X5
X
55
ole%e!

>

A +50 mm +25 mm Visual inspection

<2
KK
28

9%,

(B4 > B1P +150 mm or £+15% of detected | £15% of detected Two techniques with post

depth, whichever is greater depth processing

%
&
IR
908,

SR

X
RES
XX >
beed%
6 ﬁv
KX XD

M4

B1 +150 mm or £+15% of detected | £15% of detected Two techniques no post
depth, whichever is greater depth processing

XX >
Ree%

9

&
XS
%
X

B2P +250 mm or +40% of detected | +40% of detected One technique with post
depth, whichever is greater depth processing

<]

%5
0%
e
<X

[

X X XX

M4

\
D
>

%]

e
e

B2 +250 mm or +40% of detected | +40% of detected One technique no post
depth, whichever is greater depth processing

&5
%

X

SRHRHIRLRS
-

M4
SwW

B3P +500 mm Undefined One technique with post
processing

5
5
X
25
55
RKS
e
oo
RS
QLS
00

B3 +500 mm Undefined One technique no post
processing

B
&S
25
K25
QRS
0%’

M4
S

B4 Undefined Undefined Inferred location

SRRRRS
XS
eelele

H | Drawing should be read in conjunction with report P13248-23-R1-A.

M4

S0%

Legend

Utility Services

Communications Cables
BT British Telecom cables ——BT oH——  British Telecom cables (overhead)
——CATv—— Cable television cables ——coM—— Communication cables

M4
olee%e%

SRR
0!

X
e le%

Drainage

M4

Arrow indicates flow direction
——cb>—— Combined water sewer ——Fw>—— Foul water sewer
Surface water sewer

X

P!

——SswW>

Electricity Cables
——ELec——  Electricity cables —©LEc oi—  Electricity cables (overhead)
HY Electricity - high voltage cables Lv Electricity - low voltage cables

M4

XXX
52

<

f‘?
£§§3
£§§$
Yo

Fuel Pipes

M4

GAS

Gas pipes ——oiL—— Oil pipes

Water Pipes
WA

900
3
9%

LS
X5

AN
I AV

%o

Water pipes

<

Statutory Undertakers Information

——B7s)—— Utility service information from ——+eoi——  Overhead utility service information
statutory undertakers records from statutory undertakers records
(linetype indicates service) (linetype indicates service)

M4

ot
KRS
KRS
2RSS
QRS

e

X
gﬁpo KX
S
5
%!

Other
— SITE MmN Site boundary
GPR GPR detected linear feature r
v
~———unk—— Unknown utility sevice vz
Y

— - — — — Inferred route | Disturbed ground

M4

J Inaccessible

5
5
55

3255
5
%8

5
S
285

GU

X swa_| D

— b . /(?)

1 063 o [oS%®

= 150 éA ) Q\gp

v Ne MH21
GG, SW

(2]
S = CL:27.14m
=V

.
= |
v

5
<%

e
S

%
0
35
&5
SLRERS
SLRLRLS
%
S
SLRLRLRLRES

%

Inaccessible for GPR

5
%
25
55
RS
5
%
R

&5
&5
&5
%
&5
S
%
%%

Abbreviations and annotations

UTL Unable to lift TLP Telegraph pole
| Unable to trace or service runs off site EP Electric pole
PO Post CCTV CCTV pole
ABG Service runs above ground ER Earth rod
BDG Service runs to a building FH Fire hydrant
LP Lamp post wv Water valve

L
5
RSERES

RIS
A.

%
5

%

5
958
o
o0

ol
ol
%

<

SRR
%6%% %

<
&S
EERS

%
35
35
&5
&5
%
o
.A

MH Manhole WM Water metre
GU Gully GV Gas valve
DP Downpipe MP Marker post
TL Traffic light

<
<MS—
RS

etele
IS
35
35S
RS
SLRLRKS
K%
RS,
209676 %%

KR
o2
020202 %0%
SRS
5 &5
&
SLRER
5

35

%%

4
K55
RS
KX
35
FERS
X5
55
&5
&5
O

&5
RS
35

%
5

A
KKK
SRR
XD
%

%
£505
<
0%

X

é
&

<@
o6

5
%
200005020 % %%

L

00006
2
2R
2

KR

RTSRSRSS

S
L
1

q

,,
)
@0‘
X
s X >
SRR
SRS
8

o
1938
958
RS

Overview

XK AKX K >
XK KOS
X
Pade!

5

5
5

%

0.9.9.0:9:9.9:9:9.9:9

ol

ol
e

e

&R VAV AN AV VA AV A AV AV AN AV A A
s
M4 ﬁ g M4
<MS————— <MS———<MS—
PREKL
A
oo
<55
9300
9300
KX
Q8K
5

IR
9%
55
%%
938
55
35
535
RKS
25
5
%5
%
/

RRIERKS

05005099099

0
KRS
55
%!
5
S
SR8
QL
3%
RS
XS

LIRS
&
e

XK KK >
<>
K
\

Ze

<
Do

5
25
%% %

X >
&

S
P2
0%
KKK
L
5

5

5
5

S

m Sheet 1

o2
%

%

X4
X
S
>
X >
ba%e%

&
5
LRLRLIKS
202050202202

SRXHRS
e

5
20

Sheet 2

100050002020 202020 %% %0202

%
LB
SRXHRK
P
9.0. 0,

.
(IERS
R
KSS

R

25
0% %%

CL:27.02m

000 000203020020 %0 2% %0 % %%

X
XX
,¢§§b
2R

%
%
SRR RLIERLRLIERLRLRS
e

%
&
KR
.
&5

%
gﬂ%ﬁ

X
258

Sheet 3

i £ b L S AN Ve

B L

S
500] Draft
).0.:,@3‘%0‘5 User to check for latest issue

‘

%
Cable OM el
not' be’'mapped.
.'NQ)SM/A
~

& MH09
7. MH10 Su,
oL sw A sw

N

Mk @
L2 o Kol

o \ | 22N 2 >

- . 2 22 cLi27.21m S

5%\ SW 05, CL:27.54m = ‘ <

° )\ CL: 27.67m 9258’(4\ 3 5,

%
0

‘V
5
%
b 20 %
RLE
0003
9%

Client

Cotototeteteds BRD Environmental Ltd.

=
N

0

P ‘% MH08 BN

aed) 69

>

_(9)03713

Project

(‘0’0‘0’0’0‘0’0‘ Norwich Utility Survey

300 @ 3000 / 0.50 (B2P)

N\

<,
2
C}

0“; Location
?“ Site off Barnard Rd, Norwich

T

D

=

o

|

- He / &—sw> sw SV\‘V sw sw sw sW Sw> SwW sw> sw ’» SW> 7
SW>———SW> sw> W>———SW> - — Ssw> N - - N
1.00 (A) 0380 (B2P) s SW>5 91 (A 0.92 (A) » 0.65 (B2P) A 0.79 (A) 0.81 W sw> sw> WS SW>S———
' 300 @ = 3009 \

[2:] /

D

=

o

\*%,A

<SS

The BT cable shown on statutory undertaker records
could not be mapped. No duct was visible in the
nearby manhole chamber.

9:0.0.0.9.9.9:¢ ,
“"“"“““’“ Title

Swa

S Utility Services Plan

Drawn by Checked by

0854 )

:of N. Haynes J. Hunt

ELEC e

“? Horizontal Scale (A1) Date of Survey Issue Date

e 1-150 07/08/23-09/08/23  17/08/2023

®
C—

0.61 (B1p)

0’:‘0‘0‘0’:’04 Project Code Drawing No. Sheet Issue
g.’.t P13248-23 DWGO01 20f3 B

©
oy
kS
o
TT—ELE

% B ELEc o)

Issue Remarks Drawn Checked | Date

ELec 7’\
077 (87~ ELEC ELEC
LEC

4

SN
%
<o

ELE
0.55 (B1P)

L 0.72(B1P) BLEC—— g | A Draft issue, for comment NH JH 14/08/2023

55
9%
55

TSM/
[,)
o
<FW

\‘ ‘ B Draft issue, for comment NH JH 17/08/2023

ELEC

S
5
5

[e]
m
m
(e}
@
b
°
B3
-
B
048(B1p)  —ELEC
A\l

(aed) OV

£
5
RKS

YL
0
SSy, %2 28,
o
(2]
o
\ D
o
’b@\/
<FW
<sSw

X
o

5
e

55
%

e
%

= A
&5
RKS

Zetica Ltd.
- Zetica House

NPTE e Southfield Road
"‘ﬁ“ Eynsham

. . ) . 0X29 4JB

Base call us so that we can briefly explain what is represented on this UK

gwing, the limitations of the techniques used and the effect of site Tel: 44 (0)1993 886682

n
cdlhditions at the time of the survey. Z e bl C e Fax: 44 (0)1993 886683
Email: projects@zetica.com
(Fdease call Zetica Ltd on 01993 886682 and ask for the projects team) www.zetica.com

J.

_wdd

"%'
‘5

Qw
Sk
KD

G
RS

/MHo4

|
B4y SW>_ Sw P
(B4) >— CL: 27.10m 3%
uTL S v
0.50 S |
Q N
A
= E |
[%]
v \
sgetatio) ‘ ‘ N\

o

EEC— Elec -
SSyy

—ad9

Q T

0

4)

PSSR
S

e
S

B.

S
%
%

v

v

N

e

5

5
5

S



AutoCAD SHX Text
N


T BRI
Q ~ Ko
% S S8 N 9:9.0:9.0:9:9:¢ Notes
% N e 3 OO0,
« v i .
o L%,) 5:::0:‘:::’::::2 A | Base map taken from topographic survey.
|
% . %M"" B | Limitations imposed by site conditions and current technologies mean that there can be no
3 * CCSRAKS] posed by site conditions and curre gies .
@ uarantee of detection for utility services. It is the responsibility of the user to satis
Z Tsesececese i d y i
8 Q‘Q’O’”Q" themselves as to the location of site services prior to undertaking any excavation.
? o 002020038
E R / Q)QQ‘ &”:"'z’z"z‘{ Zetica do not accept responsibility for the accuracy of information supplied by third parties.
3 © g aale TE
. O .
‘@O T 4{3‘2’3“0‘9 Where they could be obtained, the depths for apparatus that were traced by RFL are
g § [ X ’0”"” identified alongside the apparatus in metres below ground level. The depths obtained are
2 j s o 5 %:’:’:‘: modelled and do not necessarily indicate the exact depth to a duct or pipe.
%00
N c/ / N (X< E | Factors such as multiple utility services can reduce the detectability of utility services.
\ELEC ® \E | 5T 5 g p y y y
E: A %o X
Elec A oo ® L] % 2 F | Survey conducted to PAS 128:2022 Type M3P.
077 ELEC _—EE % < \ Y V!
77 (B1p) ELEC ELEC-— g ec ___®ec N v . . - . : :
(e o 072(B1P) T Q z , G | Where PAS128 utility detection and location quality levels could be determined the level is
3 N "1 Y \\ shown in brackets alongside the apparatus. The table below shows the correlating
B g Vv ‘ ] accuracies for each quality level.
=4 S —
0% S % Level Horizontal Accuracy Vertical Accuracy | Supporting Data
= S - - -
ke 2 | A +50 mm +25 mm Visual inspection
| B1P +150 mm or +15% of detected | £15% of detected Two techniques with post
% J o depth, whichever is greater depth processing
S m
i v 15 | B1 +150 mm or +15% of detected | +15% of detected Two techniques no post
’/% depth, whichever is greater depth processing
o) MHO04
® sw ( & B2P +250 mm or +40% of detected | +40% of detected One technique with post
CL: 27.10m | y o depth, whichever is greater depth processin
M " UTL N ‘ g g
{j @ B2 +250 mm or +40% of detected | +40% of detected One technique no post
= 2 % | ’ depth, whichever is greater depth processing
\ N . R .
% | = B3P +500 mm Undefined One technique with post
nN [as] .
; 6%9 | | l processing
» H £ L %, B3 +500 mm Undefined One technique no post
- v =Y 7 N rocessin
3 Eacal 5 v 2 ' P 9
% Yo ® P B4 Undefined Undefined Inferred location
2 @ 2 2 . ; o .
2% 7] S = GU H | Drawing should be read in conjunction with report P13248-23-R1-A.
» v vi = g )
‘ Vv L []
0] 2
e} = <
» B e Legend
o @ S
X 33 3 % “ LK%M Utili':yg Services
B - v & X
3 oY) v . | Communications Cables
Y D GU BT British Telecom cables ——BT oH——  British Telecom cables (overhead)
14 n —
5 ? The BT cable shown on statutory undertaker records = g in D g ——CATv—— Cable television cables ——Com Communication cables
- could not be mapped. No duct was visible in the ) v = | .
nearby manhole chamber. \ ) ‘ Drainage
\ v Arrow indicates flow direction
Q ~ cD> Combined water sewer Fw>—— Foul water sewer
R > 2 g ~—sw>—— Surface water sewer
‘ = 3 J n
v v 2 > & Electricity Cables
\ v - ° ——elec——  Electricity cables —etec on—  Electricity cables (overhead)
O(% HV- Electricity - high voltage cables Lv Electricity - low voltage cables
= WS02 = 2 e Fuel Pipes
) 7] \% = of ’
% v r\n; i I Gas pipes ol Qil pipes
- = =
Q N = "
B! ) I GU 7] Water Pipes
A = =3 | ] WA Water pipes
;f} v = SN <SW Statutory Undertakers Information
o) | E\/)/ < i ®4) ——8T(s)—— Utility service information from BT(S) OH Overhead utility service information
ty
% - SITE N S|TE w statutory undertakers records from statutory undertakers records
| I S| TE B SITE —
| = %) (linetype indicates service) (linetype indicates service)
v v Other
\Y
2 = 0| —sITE MmN Site boundary Inaccessible
P @« 5PR i v
v, G GPR detectgq I|nealr feature 077777777 Inaccessible for GPR
= —~GPR———GPR———GPR——— GPR——— GPR——— GPR——— GPR———GPR———G ¥ —GPR————GPR———GPR———GpR > E UNK Unknown utility sevice ‘
0.45 (B2P) 0.50 (B2°) 045 (B2P) ———GPR————GPR— R GPR— GPR_ - - PRV GPR—— } — - = — — Inferred route L Disturbed ground
o) V 0.50 (B2P) 0.70 (B2R) P
% E Abbreviations and annotations
| = v ‘ T UTL Unable to lift TLP Telegraph pole
eSS L& ) | Unable to trace or service runs off site EP Electric pole
| w PO Post CCTV CCTV pole
> I i; ! ABG Service runs above ground ER Earth rod
%) v BDG Service runs to a building FH Fire hydrant
) N ui_ | | LP Lamp post wv Water valve
) g V] < MH Manhole WM Water metre
3 1 o2 GU Gully GV Gas valve
~ - DJg DP Downpipe MP Marker post
- v TL Traffic light
=
) \"
¥ o
- i
=
m v
o
v 5
1 L
2 | L
A -
@
& = % o .
v o Overview
a w
a
v 0 i
| =
—_— etli0) L
= |8 Sheet 1
v 7
v
@ ; ! (=) —
EZ =
Vv %)
Y
6@‘2 %
L Sheet 2
L S
Q
S '
/ | —
———GPR GPR——GPR GPR——— —GPR———GPR———Gf PR 045 BoGPR———GPR———GPR———GPR— &
0.45 (B2P) orR © o 0.55 (B2P) 9 045 (B2P) ~GPR —GPR- e ! /gg\ 2 =
@
X |
g Sheet 3
WS03 £ 8
% %= o oms
NVP /J & va
D {74
WSO01 z —
I v = == —
Vegesli s \ 3 GuU 2 @
o = i
Draft
) =
The BT cable shown on statutory unc_ie_rtak_er records % :j) User to check for Iatest issue
< -~ could not be mapped. No duct was visible in the
N N nearby manhole chamber. Client
9 ien
%2?9\
SN ’ .
N : BRD Environmental Ltd.
=
) ELEC] ' Project
T3 ‘ Norwich Utility Survey
(@efﬁj‘) g > z
6 g .
2% | Location
%2‘ & >
a8 @ & . .
g e & @ Site off Barnard Rd, Norwich
o oy
| Qo
Title
e Utility Services Plan
o oM ETe ©
— s1®"
| Drawn by Checked by
Sgétatio {,)\/
N2
96, ; Y20 §’ N. Haynes J. Hunt
/ ¥
ey
OMES) X 1 Horizontal Scale (A1 Date of Surve Issue Date
S Vo © ggws\ Yy
& NO
R ;
s 1:150 07/08/23-09/08/23 | 17/08/2023
PN BT s /
BTS)> __ L -BT(S) OM(S) /
SESCSBHS ¢
T(S)— BT(S)— E m— 052 (B2) — 81 B9 ——— 816 T coMS) v g 50| Project Code Drawing No. Sheet Issue
— BT(S)———BT(S)—— BT/ = - —  BT(§)—————BT(S)———BT(S)———BT(S)—— BT(S)——— BT(S)— *BT(S)b:BT—B*(%fBlffBﬁSBT—%-BE‘;?‘i: T(S)——BT-BLUS)—pBT— BT ————= - Vo comer———VO0 comE)—1 VO ) SS\N@\ .
! 0.54 (B2) - yocoMESy— pW( B
o o coms) VO COM(S)— VO COM(S)———— VO COM(S)————VO COM(S)———0 COM(®) . COME™ P13248-23 DWGO01 30f3 B
o o VO COM(S)——VO COM(S)——— o . MST— VO
[—VO COM(S)—————VO COM(S) — VO COM(S) VO COM(S) VO COM(S) VO COM(S)—————VO COM(S) VO COM(S) VO COM(S)———VO COM(S)————VO COM(S)————VO COM(S)———— VO COM(S)——VO COM(SY (S) ST— coMs)—— Netoe €
__\ocom@®)— e Issue Remarks Drawn | Checked | Date
| o CoMs)——VO oM NS
— _—
\ VO COMS) WE A Draft issue, for comment NH JH 14/08/2023
O COM(S)————V0 COM(S)————V0 COM(S)————VO COM(S) _ . I ) VO COM(S)———VO COM(S)—————VO COM(S)————VO COM(8) VO COM(S)————VO COM(S)- _—F '
(S) M(S) VO COMS)————VO COM(S)————VO COM(S)————V0 COM(S)—VO COM(S)————VO COM(S)————MVO COM(S)———VO COM(S)—————VO COM(S)—————V0 COM(S)—————VO COM(S)— %/o COM(S)— VO COM(S) VO COM(S) (S) ® N 5 oot . - H T 1710812023
WA WA(S)———WA(S) WA(S)———— WA(S)————WA(S)———WA(S)————WA(S) ————WA(S)————WA(S) —WA(S)— *WA(S)ﬁ T WAS) WA WA(S)————WA(S)——— WA(S)———WA(®S)— WAS)——— WAS)— eNe e WA ) raft issue, for comm
Lwas) WA(S)————WA(S)— —WA(S)— (S) (S) " WA(S)———WA(S)———WA®S)—— —WA(S)————WA(S)——WA(S)— — T WAS)- _WAS)
| G N
; o NS o __o\WC
@ NS o W
——FW(S)———FW(S)— — FW(S) ——— FW(S)———FW(S FW(S FW(S FW(S | - _—sW Zetica Ltd.
() ©) (S) (s) FW(S) FW(S) FW(S) FW(S) “ FW(S) FW(S) FW(S)———RW(S) ————FW(8)———FW(S) ——— FW(S)———FW(S)——— FW(S) ———FW(S)——— FW(S) ——— FW(S)——— FW(S)——— FW(S)——— FW(S)—— PN O Rt Z:tiI:;:: ngse
| \ _aN®  yOoCOM® T - Southfield Road
“ )E> - 5\1\1\5\/ 5),/————""'\/0 COM(®) = "‘“‘“ Eynsham
| G e Vo oo RS e . G 0X29 4JB
7 o —S ME) O CDM( - —— BT epresented on this - UK
7 S S\ - 0 — I _—
0 COM(S)————VO COM(S) S) VO COM(S) VO COM(S) VO COM(S) VO COM(S) VO COM(S) VO COM(S) VQ c6®) VO COM(S) svvf/)(sc)OM(S) SW(S)J‘/FO CO’V'SSZS) VSWC(;WS' W) ) SW(E) W) oM e —(R§MS+ VO COM(S) VO coM(S) VO COMT ete— BT fee! v :el: ‘i& (%))11%%33 8838%%8823
o R S S  SW(S)|———8WS——— S(S) << SW(8)——— SW(S)———SW(S)——— E— * - - o — — - _—BT®— --conditions at the time of th ax:
WS} SW(S)——— SW/(S)— (S)———SW(S)———SW(S)——SW(S)— SW(S) SW(S) SW(S) SW(S) ( § 48 g( ) ~ —+ WA(S)—*””"WA(S)’/JﬂWA(SY? WA BT(S)'*”””"BT(S)J?’/JVBT(S) ———0%G ] conditions at the time of the Email: projects@zetica.com
—_— — —————WAS WA(S)————WA(S WA(S)+——S WA(S)————WA(S) WA(S)— WA(S) WA(S) A( Al WAS)———WA@S)——  ete—— TN As(®) NS : .
RE———— 7BH§V>VC’§§’ s WAS) WARS) S RS AS) © © © = © | —————ELECS)—  are——BTE o5 "\'Eb\\l\gﬁ T —we etica Ltd on 01993 886682 and ask for the projects team) www.zetica.com
——ELecs)— leg BT§)——BT(S)————BT(S)————BT(S) BT(S) BT(S)——— BT(S)——— BT(S)=——— BT(S)—F—BT(S —_BTs BT(s BT(S S1s - - - N BTS)— RSB
(s) (s) I ) ) ( BT(S) BT(S /0 CONI(S)——V0 COM(S)
COM(S) 0 COM(S)—— _ O COMS\——————\/O) COM( O COM(. 0 COM(S 0 COM( O comt: 0 comn /e Walav.1isa w— fawarate: T s O COM(S)— —VO COM(S) ——— e



AutoCAD SHX Text
N


Appendix C

Anglian Water Sewer Records
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Manhole Reference |Liquid Type |Cover Level |Invert Level Depth to Invert Manhole Reference |Liquid Type [Cover Level |Invert Level Depth to Invert Manhole Reference |Liquid Type [Cover Level |Invert Level Depth to Invert
4700 F - - - 9852 S 26 23.905 2.095
4701 F - - - 9951 S - - -
4801 F 30.619 27.719 2.9 9952 S 28.51 26.28 2.23
4803 F - - -
4804 F - - -
5001 F - - -
5002 F - - -
5003 F - - -
5801 F 29.74 25.99 3.75
5802 F 29.365 26.345 3.02
5901 F 28.996 26.546 2.45
6002 F 31.06 27.02 4.04
6003 F 30.11 27.12 2.99
6005 F - - -
6801 F 27.693 24.293 3.4
7001 F 29.09 27.44 1.65
7002 F 30.03 27.51 2.52
7801 F 26.557 22.28 4.277
8001 F 29.64 27.74 1.9
9001 F - - -
9802 F 26.002 23.572 2.43
9901 F 28.699 23.809 4.89
9902 F - - -
4851 S - - 2.48
4853 S - - -
4854 S - - -
4855 S - - -
4856 S - - -
4858 S - - -
5051 S - - -
5052 S - - -
5053 S - - -
5851 S 29.74 26.39 3.35
5852 S - - -
5951 S - - -
6051 S 31.17 28.9 2.27
6052 S - - -
6851 S 27.695 24.695 3
7051 S 28.73 27.7 1.03
7052 S 30.33 28.26 2.07
7053 S - - -
7851 S 26.557 23.898 2.659
8051 S - - -
8851 S 27.57 25.7 1.87
8951 S 28.52 26.5 2.02
8952 S 29.14 27.15 1.99
9051 S 29.6 26.77 2.83
9053 S - - -

Our Ref: 324585 - 2
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Catchment Layouts
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Appendix E

Preliminary Hydraulic Drainage Calculations



Jackson Purdue Lever File: HRLO2791 231114 Surface | Pa
CAUSEMY Network: Storm Network
Mark Wren

14/11/2023

gel

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 100 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 0.200
Ratio-R  0.400 Preferred Cover Depth (m) 1.200
CvV 0.750 Include Intermediate Ground v/
Time of Entry (mins) 5.00 Enforce best practice design rules  x
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
S1 0.200 28.150 617656.989 310011.761 1.875
S2 0.040 28.110 617710.957 310011.761 2.285
S3 0.025 27.675 617685.717 309929.873 1.775
S4 0.035 27.675 617693.581 309929.874 1.810
S5 27.900 617693.581 309976.526  2.245
S6 0.140 27.400 617714.169 309950.897 1.575
S7 28.125 617714.169 309976.526  2.550
S8 28.350 617710.956 309976.526 3.000
S9 0.075 28.350 617710.956 309972.269 3.060
S10 0.013 27.275 3000 617710.955 309937.258 2.085
S11 0.070 27.775 617652.416 310002.505 1.800
S12 0.085 27.950 617690.581 310002.509 2.125
S13 0.065 27.825 617654.713 309925.163 1.500
S14 0.010 27.400 617690.581 309925.392 1.990
S15 0.045 27.000 617717.024 309925.530 1.840
S16 0.050 26.725 617717.247 309887.483 1.650
S17 27.300 1800 617717.440 309854.710 2.300
S18 27.300 617728.753 309847.142 2.360
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
S1 S2 26.275 25.975 300
S2 S8 25.825 25.350 450
S8 S9 25.350 25.290 450
S9 S10 25.290 25.190
S10 S15 25.190 25.160
S15 S16 25.160 25.075
S16 S17 25.075 25.000
Name Vel Cap Flow us DS I Area IAdd Pro Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.169 82.6 27.1 1575 1.835 0.200 0.0 118 1.050
2.362 375.7 325 1.835 0.240 0.0 88 1.469
2416 384.2 59.6 0.440 0.0 119 1.776
1.081 171.8 69.8 1.635 0.515 0.0 199 1.026
153.1 716 1635 1390 0.528 0.0 217 0.948
151.8 108.8 1.390 1.200 0.803 0.0 283 1.034
153.6 1156 1.200 1.850 0.853 0.0 292 1.056

Flow+ v10.5.1 Copyright © 1988-2023 Causeway Technologies Ltd




Jackson Purdue Lever File: HRLO2791 231114 Surface | Page 2
CAUSEMY Network: Storm Network
Mark Wren

14/11/2023

Links

Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain

Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)

S17 S18 25.000 24.940 225

S3 S4 25,900 25.865 225

S4 S5 25.865 25.655

S5 S8 25.655 25.575

S6 S7 25.825 25.575 300

S7 S8 25.575 25.500

S11 S12 25.975 25.825 300

S12 S14 25.825 25.410

S14 S15 25.410 25.310

S13 S14 26.325 25.410 300

Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity

(m) (m) (i/s)  (mm)  (m/s)

343 1156 2.075 2.135 0.853 0.0 225 0.880
34,5 34 1550 1.585 0.025 0.0 47 0.552

34.7 8.1 1585 2.020 0.060 0.0 74 0.717
35.1 8.1 2.020 0.060 0.0 73 0.721
1.552 109.7 19.0 1275 2.250 0.140 0.0 84 1.172
2408 170.2 19.0 2.250 0.140 0.0 67 1.606
69.3 9.5 1500 1825 0.070 0.0 75 0.693

1.150 813 21.0 1825 1.690 0.155 0.0 103 0.968
68.0 312 1.690 1390 0.230 0.0 143 0.942
2,518 178.0 8.8 1.200 1.690 0.065 0.0 45 1.324

Pipeline Schedule

Link Length Slope Dia Link US CL USIL USDepth DSCL DSIL DS Depth

(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
300 28.150 26.275 1.575 28.110 25.975 1.835
450 28.110 25.825 1.835 28.350 25.350
450 28.350 25.350 28.350 25.290
28.350 25.290 27.275 25.190 1.635
27.275 25.190 1.635 27.000 25.160 1.390
27.000 25.160 1.390 26.725 25.075 1.200
26.725 25.075 1.200 27.300 25.000 1.850
225 27.300 25.000 2.075 27.300 24.940 2.135
225 27.675 25.900 1.550 27.675 25.865 1.585
27.675 25.865 1.585 27.900 25.655 2.020
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
S1 S2
S2 S8
S8 S9
S9 S10 3000
S10 3000 S15
S15 S16
S16 S17 1800
S17 1800 518
S3 S4
S4 S5
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CAUSEWY

Jackson Purdue Lever

Mark Wren
14/11/2023

File: HRLO2791 231114 Surface | Page 3
Network: Storm Network

Link

Node

S1

S2

S3

s4

S5

S6

S7

Length Slope Dia

(m) (1

:X)  (mm)
300

300

300

Link us Dia
Node (mm)

S5
S6
S7
S11
S12
S14
S13

Easting

(m)
617656.989

617710.957

617685.717

617693.581

617693.581

617714.169

617714.169

Northing

(m)
310011.761

310011.761

309929.873

309929.874

309976.526

309950.897

309976.526

Pipeline Schedule

Link US CL USIL  US Depth

Type (m) (m) (m)
27.900 25.655 2.020
27.400 25.825 1.275
28.125 25.575 2.250
27.775 25.975 1.500
27.950 25.825 1.825
27.400 25.410 1.690
27.825 26.325 1.200
Node MH DS Dia
Type Type Node (mm)
S8
S7
S8
S12
S14
S15
S14

Manhole Schedule

DS CL
(m)
28.350
28.125
28.350
27.950
27.400
27.000
27.400

Node
Type

CL Depth  Dia Connections

(m) (m)  (mm)
28.150 1.875
@o
28.110 2.285
9
0
27.675 1.775
@o
27.675 1.810 9
14é
27.900 2.245
?-
1
27.400 1.575 &
28.125 2.550
ue@
1

DSIL DS Depth

(m)
25.575
25.575
25.500
25.825
25.410
25.310
25.410

MH
Type

Link IL
(m)

26.275
25.975

25.825

25.900
25.865

25.865
25.655

25.655

25.825
25.575

25.575

(m)
2.250
1.825
1.690

1.390
1.690

Dia
(mm)

300
300

450

225
225

300
300
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Jackson Purdue Lever File: HRLO2791 231114 Surface | Page 4
CAUSEMY Network: Storm Network
Mark Wren
14/11/2023
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
S8 617710.956 309976.526 28.350 3.000 3 1 25.500
2 25.575
P 3 25350 450
0 0 25.350 450
S9 617710.956 309972.269 28.350 3.060 1 1 25.290 450
0 0 25.290
S10 617710.955 309937.258 27.275 2.085 3000 gQ 1 25.190
0 0 25.190
S11 617652.416 310002.505 27.775 1.800
@o
0 25.975 300
S12 617690.581 310002.509 27.950 2.125 1 25.825 300
-
0 0 25.825
S13 617654.713 309925.163 27.825 1.500
@o
0 26.325 300
S14 617690.581 309925.392 27.400 1.990 2 1 25.410 300
é 2 25.410
1 0
0 25.410
S15 617717.024 309925.530 27.000 1.840 1 1 25.160
zﬁ/} 2 25.310
0 0 25.160
S16 617717.247 309887.483 26.725 1.650 @ 1 25.075
0 0 25.075
S17 617717.440 309854.710 27.300 2.300 1800 1 1 25.000
0
0 25.000 225
518 617728.753 309847.142 27.300 2.360 1 24.940 225
O
Simulation Settings
Rainfall Methodology FEH-13 Analysis Speed Normal Additional Storage (m¥ha) 20.0
Summer CV  0.750 Skip Steady State  x Check Discharge Rate(s) x
Winter CV  0.840 Drain Down Time (mins) 240 Check Discharge Volume  x
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Jackson Purdue Lever File: HRLO2791 231114 Surface | Page 5

Network: Storm Network
CAUSEVY Mark Wren

14/11/2023

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q%)
100 40 0 0

Node S17 Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 25.000 Product Number CTL-SHE-0106-5000-1000-5000
Design Depth (m) 1.000 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 5.0 Min Node Diameter (mm) 1200

Node S10 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 25.190
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea

(m)  (m?)  (m?) (m  (m?)  (m?) (m)  (m) (m?)
0.000  900.0 0.0 0.800 900.0 0.0 0.801 0.0 0.0

Other (defaults)

Entry Loss (manhole) 0.250 Entry Loss (junction) 0.000 Apply Recommended Losses  x
Exit Loss (manhole) 0.250 Exit Loss (junction) 0.000 Flood Risk (m) 0.300
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CAUSEWY

Jackson Purdue Lever

File: HRLO2791 231114 Surface
Network: Storm Network
Mark Wren

14/11/2023

Page 6

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.73%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
720 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
720 minute winter
720 minute winter
720 minute winter
15 minute summer

us
Node

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15
S16
S17
S18

Link Event us
(Upstream Depth) Node

15 minute winter S1
15 minute winter S2
15 minute winter S3
15 minute winter  S4
15 minute winter S5
15 minute winter  S6
15 minute winter S7
15 minute winter S8
15 minute winter S9
720 minute winter  S10
15 minute winter ~ S11
15 minute winter  S12
15 minute winter  S13
15 minute winter S14
720 minute winter S15
720 minute winter S16
720 minute winter S17

Peak

(mins)

11
10
11
11
10
10
10
10
9
705
11
11
10
11
705
705
705

Link

3.000
3.001
4.000
4.001
4.002
5.000
5.001
3.002
3.003
3.004
1.000
1.001
2.000
1.002
1.003
1.004

Level
(m)
27.841
26.960
27.263
27.248
26.950
27.175
26.916
26.841
26.726
25.970
27.017
26.932
26.427
26.250
25.970
25.970
25.970
24.940

DS

Node

S2
S8
S4
S5
S8
S7
S8
S9
S10
S15
S12
S14
S14
S15
516
517

Hydro-Brake® S18

Depth Inflow Node Flood
(m) (i/s)  Vol(m?) (md)
1.566 140.3 5.1101 0.0000
1.135 166.0 2.0222 0.0000
1.363 17.5 1.9261 0.0000
1.383 40.8 2.0987 0.0000
1.295 449 1.4646 0.0000
1.350 98.1 3.9261 0.0000
1.341 1015 1.5167 0.0000
1.491 3209 2.1331 0.0000
1436 3748 2.7606 0.0000
0.780 46.7 672.7012 0.0000
1.042 49.1 1.9882 0.0000
1.107 99.0 2.1370 0.0000
0.102 45.6 0.2044 0.0000
0.840 1475 1.0341 0.0000
0.810 15.9 1.5564 0.0000
0.895 6.2 1.8233 0.0000
0.970 5.4 2.4686 0.0000
0.000 5.0 0.0000 0.0000

Outflow Velocity Flow/Cap

Status

OK

OK

Link

(1/s) (m/s) Vol (m?3)

139.6 1.983 1.690
171.3 1.081 0.456
19.6 0.494 0.569
44.9 1.130 1.295
50.5 1.269 1.437
101.5 1.442 0.925
104.9 1.490 0.616
325.3 2.053 0.847
393.0 3.498 2.287
-14.1 0.266 -0.092
45.9 0.788 0.661
99.1 1.408 1.219
45.2 1.111 0.254
149.0 2.116 2.191
5.6 0.393 0.037
5.4 0.233 0.035
5.0

3.8004
5.5828
0.3128
1.8554
0.6910
1.8048
0.2263
0.6745
4.1180
2.0922
2.6876
5.4305
1.6431
1.8621
6.0285
5.1928

Discharge
Vol (m3)

259.6
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Appendix F

Preliminary Drainage Strategy Layout
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3. ALL DIMENSIONS IN MILLIMETRES UNLESS NOTED OTHERWISE. ALL LEVELS IN
METRES UNLESS NOTED OTHERWISE.
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ENGINEER IMMEDIATELY.
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Appendix G

Overland Flood Routing Layout
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1. DO NOT SCALE THIS DRAWING. THE CONTRACTOR SHALL VERIFY ALL
DIMENSIONS AND EXISTING CONDITIONS ON SITE PRIOR TO COMMENCING THE

WORKS.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ARCHITECTS, ENGINEERS AND SPECIALISTS DRAWINGS AND SPECIFICATIONS.

3. ALL DIMENSIONS IN MILLIMETRES UNLESS NOTED OTHERWISE. ALL LEVELS IN

METRES UNLESS NOTED OTHERWISE.

4. ANY DISCREPANCIES NOTED ON SITE ARE TO BE REPORTED TO THE

ENGINEER IMMEDIATELY.

THIS DRAWING IS BASED ON THE FOLLOWING:

o CARTER JONAS DRAWING No. J0073959-23-01_ISSUE 09, DATED 01.09.2023
¢ CORSTORPHINE & WRIGHT DRAWING No. 19408-300, REV DR, DATED 03.10.2023

CDM RISK REGISTER

CLOSE PROXIMITY OF TREES AND BUILDINGS

ALL NECESSARY PRECAUTIONS TO BE TAKEN TO AVOID INCIDENTS WHEN

CRANING.

CONTAMINATED GROUND CONDITIONS

ALL CONSTRUCTION WORKERS TO HAVE APPROPRIATE PPE AND WASH DOWN

FACILITIES PROVIDED.

EXISTING ON SITE / CROSS SITE SERVICES

LOCATE, DEMARK AND PROTECT OR MAKE SAFE ALL EXISTING ON SITE / CROSS

SITE SERVICES PRIOR TO THE COMMENCEMENT OF ANY WORKS.

ADJACENT HIGHWAY

CLOSE PROXIMITY OF HIGHWAY. APPROPRIATE MEASURES TO BE

IMPLEMENTED FOR SAFE ACCESS AND EGRESS ON SITE.
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