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1 INTRODUCTION 

Background 

1.1 RMA Environmental Limited was commissioned by ENTRAN to prepare a Flood Risk 
Assessment (FRA) to support a detailed planning application for a proposed mixed use 
development in Welwyn Garden City, Hertfordshire. 

1.2 This FRA has been prepared in accordance with the National Planning Policy Framework 
(NPPF), associated Planning Practice Guidance (PPG) and Environment Agency (EA) 
standing advice on flood risk for new development. 

Site Location and Land Use 

1.3 The site comprises brownfield land and extends to an area of approximately 8.8 hectares 
(ha); it is located at National Grid Reference TL 24140 12770 (refer to Figure 1.1). 

1.4 The site is located within Welwyn Garden City and, as a result, the surrounding area is 
heavily urbanised.  The site has previously been developed with a number of commercial 
and industrial buildings. 

1.5 The following land uses border the site: 

� Bridge Road (B195), a public highway, forms the northern site boundary; 
� Broadwater Road (A1000), a public highway, forms the eastern site boundary; and 
� a railway line is located beyond the western site boundary. 

 
1.6 Access to the site is currently via Hydeway and Broadwater Road to the east of the site.  

Further details on site topography, geology and hydrology are set out in Section 2. 

Proposed Development 

1.7 The proposed development will incorporate the residential-led, mixed use development of 
a brownfield site, including approximately 1,471 residential units and 12,858 m2 of 
commercial and community floorspace (refer to the illustrative layout at Appendix A).  The 
proposed development includes the retention and regeneration of the listed buildings within 
the site. 

1.8 The site has outline planning permission for a similar scheme comprising 850 residential 
units and 14,359 m2 of commercial floorspace (reference N6/2015/0293/LB and 
N6/2015/0294/PP). 

Requirements for a Flood Risk Assessment 

1.9 The requirements for FRA are provided in the NPPF and associated PPG.  Paragraph 103 
of the NPPF requires that a site-specific FRA should be submitted with planning 
applications for all sites greater than 1 ha in Flood Zone 1; for sites of any size within Flood 
Zones 2 or 3; or in an area within Flood Zone 1 which has critical drainage problems. 
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1.10 Flood Zone 1 is defined as land with little or no flood risk (an annual exceedance probability 
[AEP] of flooding of less than 0.1%); Flood Zone 2 is defined as having a medium flood 
risk (an AEP of between 0.1% and 0.5% for tidal areas or 0.1% and 1.0% for rivers); and 
Flood Zone 3 is defined as high risk (with an AEP of greater than 0.5% for tidal areas or 
greater than 1.0% for rivers). 

1.11 FRAs should describe and assess all flood risks (from rivers, the sea, sewers and 
groundwater) to and from the development and demonstrate how they will be managed, 
including an evaluation of climate change effects. 
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2 BASELINE ENVIRONMENTAL CONDITIONS 

Topography 

2.1 A site specific topographical survey has been undertaken and is provided in Appendix B.  
This indicates that the site is generally flat with a gentle slope downwards towards the 
north.  Levels vary from approximately 85.3 metres Above Ordnance Datum (mAOD) near 
the southern boundary, falling to approximately 84.3 mAOD along the northern boundary. 

2.2 Bridge Road forms higher ground along the northern site boundary with a bridge rising to 
an elevation of approximately 87 mAOD adjacent to the north-west site boundary.  A 
railway passes beneath the bridge and runs along the western site boundary at an 
elevation of approximately 85.1 mAOD. 

Hydrology 

2.3 "#��������$���!���?���1 is the Mimram River located approximately 1.7 km to the north of 
the site. 

2.4 ���������?��\����
���!��̂ ��!�!������?�_������!`{�!����#���$���!���?����������!-channel 
ordinary watercourses have been identified within a 2 km radius of the site. 

2.5 Surface water runoff currently drains from the site via an existing drainage system 
associated with the previous site use, which has an unrestricted discharge to the Thames 
Water sewer. 

Geology and Hydrogeology 

2.6 As reported on the British Geological Survey (BGS) online Geology of Britain Viewer, the 
majority of the site is underlain by the superficial geology of the Kesgrave Catchment 
Subgroup, comprising sand and gravel.  An area in the north-western part of the site and 
along the southern boundary is underlain by the superficial geology of the Lowestoft 
Formation, comprising diamicton. 

2.7 The Kesgrave Catchment Subgroup is classified as Secondary A Aquifer by the EA.  
Secondary A Aquifers are defined as ��������	�
 	ayers capable of supporting water 
supplies at a local rather than strategic scale, and in some cases forming an important 
�����
��
����
�	��
��
�������� 

2.8 The Lowestoft Formation is classified as undifferentiated Secondary Aquifer by the EA, 
which is |assigned in cases where it has not been possible to attribute either category A or 
B to a rock type.� 

                                                        
1 Main river is defined by the EA as any watercourse that contributes significantly to the hydrology of a catchment.  
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2.9 According to the BGS online Geology Britain Viewer, the site is further underlain by the 
bedrock geology of the Lewes Nodular Chalk Formation and Seaford Chalk Formation 
(undifferentiated), comprising chalk. 

2.10 The bedrock geology is classified as Principal Aquifer by the EA.  Principal Aquifers are 
defined as �layers of rock or drift deposits that have high intergranular and/or fracture 
permeability - meaning they usually provide a high level of water storage. They may 
support water supply and/or river base flow on a strategic scale.� 

2.11 The site lies within a Total Catchment (Zone 3) groundwater Source Protection Zone 
(SPZ). 
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3 EXTERNAL FLOOD RISK 

Flooding Mechanisms 

3.1 "#��
��������������������!!�!`�#�\��#����#�����������!�����_�\��#�!�������}�!��~����\�
risk).  Land located within Flood Zone 3 (high risk) is located approximately 1.7 km to the 
north.  It is therefore concluded that the site will remain in Flood Zone 1 for its operational 
lifetime (assumed to be 100 years). 

3.2 "#��
����������������!`�������������\����������!`����!�������#���most of the site has a 
very low risk of flooding from surface water (refer to Figure 3.1).  An area near the northern 
site boundary and other isolated areas have up to a high risk of surface water flooding and 
this is discussed further below. 

3.3 A review of the Welwyn Hatfield Council Strategic Flood Risk Assessment (SFRA; JBA, 
2016) has identified that the site is potentially at risk from sewer flooding and this is 
discussed further below. 

3.4 The Delta-Simons Geotechnical Report (2015) indicated groundwater levels of between 
21.23 and 22.62 m below ground level and, as a result, the site is not considered to be at 
risk of groundwater flooding. 

3.5 Based on a review of available information, no other significant sources of flooding (i.e. 
reservoirs) have been identified for the site. 

Historic Flooding 

3.6 The Welwyn Hatfield Council Strategic Flood Risk Assessment (SFRA; JBA, 2016) has 
been reviewed to establish any records of flooding at or in close proximity to the application 
site.  The SFRA outlines records of sewer flooding in the postcode area and this is 
discussed further in the Sewer Flooding section below. 

3.7 Consultation with the LLFA has indicated that the Highway Authority hold a number of 
records of surface water flooding on Hydeway (Appendix C).  Two records of surface water 
flooding on Hydeway were recorded on 28/10/2015 near the post box and where the 
railway station footbridge joins Hydeway; both of which are located immediately adjacent 
to the site boundary.  Another report was recorded on 22/11/2016 concerning ��|��!`������� 
on Hydeway which impeded pedestrians from safely crossing the road, although the exact 
location was not provided.  

3.8 ����?��\�����#��
����������������������!��������#����#��������!������������������!`�of 
the site itself. 

Surface Water Flooding 

3.9 "#��
����������������!`�������������\���������#�\�that the majority of the site has a 
very low risk of surface water flooding.  Very low surface water flood risk is defined where 
�����
�����
����
����
���
�
������
��
�	������
��
	���
����
�
��
����
�����!�� 
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3.10 An area along the northern boundary has up to a high risk of surface water flooding (i.e. 
greater than 3.3% annual chance).  The surface water flooding in this part of the site 
appears to interact with land outside the site boundary ��� �#��!���#�� �"#��
�� mapping 
shows a potential flow path in the north-western corner (from the adjacent railway line) 
where surface water may enter the north of the site.  An area at risk of surface water 
flooding also extends to the northern part of the site from the north-eastern site entrance 
at the lower part of Bridge Road. 

3.11 Although the low risk extent (i.e. between 0.1% and 1% annual chance) covers a relatively 
large area in the north of the site, the medium risk (i.e. between 1% and 3.3% annual 
chance) and high risk (i.e. greater than 3.3% annual chance) extents are comparatively 
limited.  Therefore, there whould not be a significant risk to the development up to and 
including the 1% AEP event. 

3.12 Ground floor levels for the proposed buildings within the area of medium to high surface 
water flood risk would be elevated 300 mm above existing ground levels to reduce their 
risk of surface water flooding.  The flow path in the north of the site would be maintained 
by ensuring that ground levels along the northern boundary are set at a lower elevation 
than the adjacent buildings to allow the conveyance of surface water (via internal roads, 
where possible). 

3.13 The areas at risk of surface water flooding are located in the existing topographical 
depressions of the site.  Post-development, it is considered that any ponding of surface 
water in extreme events will be re-distributed to the new low points within the site (i.e. areas 
of open space and roads). 

3.14 There are a number of other confined areas at risk of surface water flooding within the site.  
"#��
��������!`��!��������#����#���������������������!������!�����!�������������#�?��
connectivity to areas outside of the site boundary (i.e. they originate within the site 
boundary).  These small areas of surface water flood risk are expected given the brownfield 
nature of the site and the urbanised nature of the surrounding area. 

3.15 "#��
���surface water flood risk mapping shows what ��������
����
���������
����
���

drain away through the normal drainage systems or soak into the ground, but lies on or 
�	���
����
���
�����
���������  It is noted that this type of flooding is difficult to predict and 
was based on the best information available to the EA regarding ground levels and 
drainage. 

3.16 Consultation with the LLFA has established that although the Highways Authority do hold 
records of flooding on Hydeway, the LLFA incident record does not hold any records of 
surface water flooding within the area (refer to Appendix C).  Given the lack of historic 
records in the north of the site and Bridge Road, the surface water flood risk to the site may 
be less than that #�\!��!��#��
��������!`. 

3.17 The risk of surface water flooding originating within the site would be reduced through the 
implementation of the proposed drainage strategy discussed in Section 4 and the proposed 
development will provide a significant betterment compared to the existing drainage 
arrangement.  Therefore, it is considered unlikely that surface water flooding would 
adversely affect the site. 
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Sewer Flooding 

3.18 Sewer flooding can be associated with surface water flooding and occurs when the sewers 
are overwhelmed by heavy rainfall, become blocked or are of inadequate capacity.  
Typically, surface water sewers are designed with capacity for the 1 in 30 year event. 

3.19 Historical incidents of sewer flooding are recorded by Thames Water in their DG5 register 
and this data is outlined in the SFRA (JBA, 2016).  The site is located within the postcode 
area of AL73 and this has 19 records of internal flooding of property and 32 records of 
external flooding of property or areas.  Furthermore, Thames Water surface water and 
combined sewers are located within the site boundary, although these have not been 
specifically identified in the SFRA as at risk of flooding. 

3.20 A drainage survey at the site has determined that there are currently separate connections 
for foul and surface water which discharge at unrestricted rates.  Previous consultation with 
Thames Water has indicated that there may be capacity limitations associated with the foul 
sewer downstream of the site and, therefore, appropriate mitigation will be required within 
the foul drainage strategy. 

3.21 As outlined for surface water flooding, the risk of sewer flooding could be reduced through 
the implementation of the proposed drainage strategy.  Surface water from the site 
currently discharges to the Thames Water sewer at an unrestricted rate and, therefore, the 
proposed attenuated discharge from the development would provide a significant 
betterment. 

3.22 To further mitigate the risk of sewer flooding, it is recommended that non-return valves or 
other suitable devices are installed to avoid the risk of backflow. 

Safe Access/Egress 

3.23 Access/egress to the site would not be affected by fluvial or tidal flooding; the site is located 
entirely within Flood Zone 1, as is Hydeway and Broadwater Road to the east, Bridge Road 
to the north and all of the surrounding area used to access the site. 

3.24 The access/egress route via Bridge Road to the north and Hydeway to the east could be 
affected by surface water flooding, as discussed above.  However, if access/egress is 
impeded then an alternative route would be available via Broadwater Road. 

Land Use Vulnerability 

3.25 Table 2 of the NPPF PPG sets out a schedule of land uses based on their vulnerability or 
sensitivity to flooding.  As set out in Table 2, the development is classified as a land use 
that is $���� vulnerable� to flooding.  Referring to Table 3 of the PPG, all land uses are 
considered appropriate within Flood Zone 1.   

3.26 Therefore, on the basis of land use vulnerability, the development should be deemed 
appropriate in planning policy terms in the proposed location.   
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4 DRAINAGE ASSESSMENT 

Introduction 

4.1 The NPPF states that those proposing development are responsible for drainage designs 
which reduce flood risk to the development and elsewhere, potentially through the use of 
Sustainable Drainage Systems (SuDS).  Surface water arising from a developed site 
should, as far as is practicable, be managed to mimic the surface water flows arising from 
the site prior to the proposed development, while reducing the flood risk to the site itself 
and elsewhere. 

Existing Runoff Arrangements 

4.2 Currently any surface water runoff generated within the site is dealt with via the existing 
drainage infrastructure associated with the site which discharges to the Thames Water 
public sewer via a number of lateral drains in Broadwater Road and Bridge Road, at an 
unrestricted rate. 

Previously Approved Application 

4.3 The surface water drainage strategy completed for the consented scheme for the site 
proposed to restrict the runoff rate to 310 l/s with a discharge to the Thames Water sewers 
(refer to Appendix D).  This was based on a 50% reduction of the existing 1 in 1 year rate; 
proposed discharge rate was agreed with Thames Water (refer to email correspondence 
in Appendix D). 

Drainage Strategy 

4.4 The detailed surface water drainage strategy, which has been prepared by Pitman 
Associates, is provided as Appendix E. 

4.5 The proposed surface water drainage strategy has been designed to accommodate the 1 
in 100 year rainfall event including a 40% allowance for climate change.  The site has been 
divided into six sub-catchment areas and each area has a separate proposed discharge 
point to the Thames Water surface water sewer. 

Foul Drainage 

4.6 An assessment of foul drainage is not included within the scope of this FRA.  However, 
Thames Water have indicated that, following initial investigation, it has been identified that 
the existing wastewater infrastructure does not have the capacity to accommodate the 
needs of the proposed development.  Appropriate mitigation will need to be provided 
following further consultation with Thames Water.  This may include the use of foul 
pumping stations to attenuate foul flows and restrict the discharge rate to the sewer.  
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5 CONCLUSIONS 

5.1 The requirements for Flood Risk Assessment are provided in the National Planning Policy 
Framework and its associated Planning Practice Guidance, together with the Environment 
�`�!�_�������!�� Notes.  This policy and associated guidance have been followed in the 
preparation of this FRA. 

5.2 "#��
��������������������!!�!`������#����������!�������#����#���!�������������\��#�!�������
Zone 1 and, therefore, flood risk from rivers and the sea is considered to be low.  A review 
of further information has identified that the site is potentially at risk from surface water and 
sewer flooding.  No other significant sources of flooding have been identified at the site, 
i.e. from reservoirs or groundwater. 

5.3 An area along the northern boundary has up to a high risk of surface water flooding (i.e. 
`��������#�!�������!!�����#�!������"#��
��������!`�#�\�������!��������\����#��!��#��
north-western corner (from the adjacent railway line) where surface water may enter the 
north of the site.  An area at risk of surface water flooding also extends to the northern part 
of the site from the north-eastern site entrance on Bridge Road. 

5.4 Ground floor levels in the proposed buildings within the area of medium to high surface 
water flood risk would be elevated 300 mm above the existing ground levels to reduce their 
risk of surface water flooding.  The flow path in the north of the site would be maintained 
by ensuring the ground levels along the northern boundary are set at a lower elevation 
than the adjacent buildings to allow the conveyance of surface water (via internal roads, 
where possible). 

5.5 Historical incidents of sewer flooding are recorded by Thames Water in their DG5 register 
and this data is outlined in the SFRA.  The site is located within the postcode area of AL73 
and this has 19 records of internal flooding of property and 32 records of external flooding 
of property or area.  To mitigate the risk of sewer flooding, it is recommended that non-
return valves or other suitable devices are installed to avoid the risk of backflow. 

5.6 The risk of surface water and sewer flooding would be reduced through the implementation 
of the drainage strategy and the proposed development will provide a significant 
betterment compared to the existing drainage arrangement. 

5.7 The detailed surface water drainage strategy has been prepared by Pitman Associates 
and is provided as Appendix E. 

5.8 This FRA has therefore demonstrated that the proposed development will be safe and that 
it would not increase flood risk elsewhere.  The proposed ��!������������������$���� 
vulnerable� development and is considered appropriate in relation to the flood risk 
vulnerability classifications set out in Table 3 of the NPPF.  The development should 
therefore be considered acceptable in planning policy terms. 



ENTRAN Welwyn Garden City FRA 

 

Issue 2 
January 2018 

10 RMA Environmental 
RMA-C1787 
 

 

 
 
 

Figures 
 
 







ENTRAN Welwyn Garden City FRA 

 

Issue 2 
January 2018 

11 RMA Environmental 
RMA-C1787 
 

 

 
 
 

Appendix A: 
Proposed Development Layout 

 
 



METRES

20100 40 10060

 

Bradley Murphy Design Ltd
5 The Courtyard
Hatton Technology Park
Dark Lane
Hatton
Warwickshire
CV35 8XB

t: 01926 676496
e:info@bradleymurphydesign.co.uk
www.bradleymurphydesign.co.uk

Client

Project

Drawing Title

DateDrawn

Job No.

Checked

Scale

Approved

Sheet Size

Drawing Number

Revision

Rev
Purpose of Issue

INFORMATION

Description Date

Illustrative Landscape Masterplan

CC

17.023 1:500 A0

BMD.17.023.DR.P001

CS LB 11/01/2018

-

PLUTUS ESTATES (WGC) LTD & 
METROPOLITAN HOUSING TRUST

Broadwater Road, Welwyn Garden City

This drawing is the property of Bradley Murphy Design Ltd. 
Copyright is reserved by them and the drawing is issued on 
the condition that it is not copied, reproduced, retained nor 
disclosed to any unauthorized person either wholly or in part 
without the consent of Bradley Murphy Design Ltd.



ENTRAN Welwyn Garden City FRA 

 

Issue 2 
January 2018 

12 RMA Environmental 
RMA-C1787 
 

 

 
 
 

Appendix B: 
Topographical Survey 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



U
til

ity
S

ur
ve

y

R
ev

is
io

n
D

es
cr

ip
tio

n
D

at
e

0
2

4
6

8
10

12
14

16
18

20
22

B
ro

ad
w

at
er

R
oa

d
W

el
w

yn
G

ar
de

n
C

ity
H

er
tfo

rd
sh

ire

S
ca

le
S

he
et

Si
ze

:
S

he
et

N
um

be
r:

D
at

e:

S
ur

ve
ye

d
By

:
P

ro
je

ct
N

um
be

r:

1:
20

0
A0

1
Ja

nu
ar

y
20

14

D
F

19
04

0
A

pp
ro

ve
d

By
:

G
L

R
ev

: -

N
ot

es
:

1.
U

TI
LI

TY
A

N
D

S
ER

VI
C

E
IN

FO
R

M
A

TI
O

N
A

D
D

ED
TO

TO
PO

G
R

AP
H

IC
AL

S
U

R
V

EY
PR

O
D

U
C

ED
BY

LA
S

ER
SU

R
VE

Y
S.

JO
B

N
o.

L6
08

0.
D

AT
E

D
EC

E
M

BE
R

20
13

.N
O

S
IT

E
VE

R
IF

IC
A

TI
O

N
C

AR
R

IE
D

O
U

T
B

Y
M

K
S

U
R

VE
YS

U
N

LE
S

S
SP

EC
IF

IC
TO

U
TI

LI
TI

ES
.

2.
D

R
A

IN
AG

E
IN

FO
R

M
AT

IO
N

H
A

S
BE

EN
D

ET
ER

M
IN

ED
W

IT
H

O
U

T
M

AN
E

N
TR

Y
IN

TO
C

H
AM

B
ER

S
AN

D
W

H
IL

ST
EV

E
R

Y
EF

FO
R

T
H

A
S

B
EE

N
M

AD
E

TO
C

O
R

R
EC

TL
Y

ID
E

N
TI

FY
TH

IS
IN

FO
R

M
A

TI
O

N
,I

T
SH

O
U

LD
AL

W
AY

S
BE

C
H

EC
KE

D
IN

AR
EA

S
TH

AT
AR

E
C

R
IT

IC
AL

TO
TH

E
FU

TU
R

E
PR

O
PO

S
AL

.
3.

A
LL

SE
W

ER
S

AR
E

P
R

ES
U

M
E

D
TO

B
E

S
TR

A
IG

H
T

B
ET

W
EE

N
C

H
AM

BE
R

S.

w
w

w
.m

ks
ur

ve
ys

.c
o.

uk

H
or

sh
am

FW
FO

U
L

W
AT

ER

W
AT

ER
R

IS
ER

W
R

M
ET

ER

M
AR

KE
R

PO
ST

/P
LA

TE

G
AS

R
IS

ER
G

AS
VA

LV
E

KI
LO

VO
LT

LA
M

P
PO

ST

LO
W

VO
LT

AG
E

M
AN

H
O

LE

PO
LY

ET
H

YL
EN

E
PI

PE
O

N
W

AL
L

R
O

D
D

IN
G

EY
E

IN
SP

EC
TI

O
N

C
O

VE
R

N
O

PI
PE

S
VI

SI
BL

E

ST
O

P
C

O
C

K

SO
IL

VE
N

T
PI

PE
ST

O
P

VA
LV

E

U
N

AB
LE

TO
LI

FT

W
AS

H
O

U
T

R
AI

N
W

AT
ER

PI
PE

N
O

FU
R

TH
ER

IN
FO

R
M

AT
IO

N

SU
R

FA
C

E
W

AT
ER

G
U

LL
Y

PE
PO

W

U
TL

SW R
W

P

R
E

SC SV
P

SV

W
O

G
RN
FI

N
PV

G
V

ICKV LP M
H

M
T

M
K

LV G
Y

D
IS

U
SE

D

AI
R

VE
N

T

BT
IN

SP
EC

TI
O

N
C

O
VE

R

C
AB

LE
O

N
W

AL
L

C
AB

LE
R

IS
ER

EN
D

O
F

TR
AC

E

EA
R

TH
R

O
D

FI
R

E
H

YD
R

AN
T

FU
EL

TA
N

K
FI

LL
PO

IN
T

EO
T

FF
P

C
O

W

C
RD
IS

ER FH(A
C

P)

AV BT

BO
LL

AR
D

BO
BO

LL
AR

D
LI

G
H

T
BO

L

BE
LI

SH
A

BE
AC

O
N

BB

TR
AF

FI
C

LI
G

H
T

TL
TR

AF
FI

C
LI

G
H

T
C

O
VE

R
TL

C

LA
M

P
H

O
LE

LH

EL
EC

TR
IC

PO
LE

EP

LO
O

P
D

ET
EC

TO
R

LD

TE
LE

C
O

M
PO

LE
TP

H
IG

H
VO

LT
AG

E
H

V

C
O

M
BI

N
ED

W
AT

ER
C

W

PI
PE

TO
G

R
O

U
N

D
PT

G

IN
TE

R
C

EP
TO

R
IN

T

N
O

D
EP

TH
IN

FO
R

M
AT

IO
N

N
D

I

C
O

N
TR

O
L

BO
X

C
BG
PR

AS
BE

ST
O

S
C

EM
EN

T
AC

SP
U

N
IR

O
N

SI

U
LT

R
A

R
IB

U
R

IB

PO
LY

VI
N

YL
C

H
LO

R
ID

E
PV

C

M
O

N
IT

O
R

IN
G

W
EL

L
M

/W
EL

L

VE
N

T
PI

PE
VP

C
AB

LE
TE

LE
VI

SI
O

N
C

AT
V

D
R

AI
N

AG
E

C
H

AN
N

EL
D

C
H

U
N

AB
LE

TO
SU

R
VE

Y
U

TS

1.
E

le
ct

ro
m

ag
ne

tic
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

un
de

rg
ro

un
d

se
rv

ic
es

,t
he

re
su

lts
ar

e
no

t
in

fa
lli

bl
e

an
d

tri
al

ex
ca

va
tio

ns
m

us
t

be
ca

rri
ed

ou
t

in
or

de
r

to
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

2.
G

ro
un

d
P

en
et

ra
tin

g
R

ad
ar

(G
PR

)
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

no
n

m
et

al
lic

se
rv

ic
es

(in
cl

ud
in

g
fib

re
op

tic
)w

he
re

ve
rr

ec
or

d
in

fo
rm

at
io

n
or

su
rfa

ce
sc

ar
rin

g
in

di
ca

te
s

th
e

ex
is

te
nc

e
of

a
pa

rti
cu

la
r

se
rv

ic
e.

Th
e

in
te

rp
re

ta
tio

n
of

th
es

e
re

su
lts

is
no

ti
nf

al
lib

le
an

d
su

cc
es

s
w

ill
de

pe
nd

on
a

nu
m

be
ro

ff
ac

to
rs

in
cl

ud
in

g
so

il
ty

pe
,g

ro
un

d
w

at
er

le
ve

ls
an

d
su

rfa
ce

co
nd

iti
on

s,
he

nc
e

tri
al

ex
ca

va
tio

ns
m

us
tb

e
ca

rri
ed

ou
t

in
or

de
rt

o
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

3.
D

ep
th

s
de

riv
ed

vi
a

el
ec

tro
m

ag
ne

tic
de

te
ct

io
n

ar
e

us
ua

lly
ta

ke
n

to
th

e
ce

nt
re

of
th

e
co

nd
uc

to
r

(c
ab

le
,

m
et

al
lic

pi
pe

)a
nd

th
os

e
de

riv
ed

vi
a

G
ro

un
d

P
en

et
ra

tin
g

R
ad

ar
ar

e
us

ua
lly

to
th

e
to

p
of

th
e

se
rv

ic
e.

4.
W

he
re

ca
bl

e
ro

ut
es

ca
nn

ot
be

in
di

vi
du

al
ly

se
le

ct
ed

fo
rt

ra
ci

ng
,a

ny
on

e
tra

ce
co

ul
d

be
a

si
ng

le
ca

bl
e

or
a

cl
us

te
ro

fc
ab

le
s.

5.
Th

e
lo

ca
tio

ns
of

'p
ot

-e
nd

ed
'c

ab
le

s
ar

e
of

te
n

di
ffi

cu
lt

to
de

te
ct

an
d

al
th

ou
gh

w
e

w
ill

m
ak

e
al

lr
ea

so
na

bl
e

ef
fo

rts
to

lo
ca

te
or

tra
ns

po
se

th
is

in
fo

rm
at

io
n

fro
m

re
co

rd
s,

w
e

ca
nn

ot
gu

ar
an

te
e

th
at

'p
ot

-e
nd

ed
'c

ab
le

s
do

no
te

xi
st

on
th

is
si

te
.

6.
D

ra
in

ag
e

in
fo

rm
at

io
n

ha
s

be
en

ob
ta

in
ed

w
ith

ou
t

m
an

en
try

in
to

th
e

ch
am

be
r

an
d

M
K

S
ur

ve
ys

pr
es

um
e

th
at

se
w

er
s

ar
e

st
ra

ig
ht

be
tw

ee
n

ch
am

be
rs

.

7.
Pi

pe
/

D
uc

t
si

ze
s

ar
e

sh
ow

n
fro

m
vi

su
al

in
sp

ec
tio

n
or

ta
ke

n
fro

m
re

co
rd

in
fo

rm
at

io
n.

Pi
pe

si
ze

s
ar

e
re

co
rd

ed
in

m
ill

im
et

re
s

an
d

de
pt

hs
in

m
et

re
s.

8.
W

at
er

an
d

G
as

se
rv

ic
es

to
in

di
vi

du
al

pr
op

er
tie

s
ar

e
of

te
n

of
a

si
ze

th
at

ca
nn

ot
be

de
te

ct
ed

us
in

g
E

le
ct

ro
m

ag
ne

tic
or

G
PR

in
ve

st
ig

at
io

n,
w

he
ne

ve
r

po
ss

ib
le

th
e

ro
ut

e
w

ill
be

ad
de

d
fro

m
su

rfa
ce

ev
id

en
ce

(p
ip

e
ris

er
s,

va
lv

es
,e

tc
),

bu
tt

hi
s

sh
ou

ld
be

vi
ew

ed
as

a
gu

id
e

on
ly

.

9.
M

K
S

ur
ve

ys
ca

nn
ot

co
nf

irm
w

he
n

se
rv

ic
es

ar
e

re
du

nd
an

t
an

d
un

le
ss

th
er

e
is

su
rfa

ce
ev

id
en

ce
of

a
re

du
nd

an
ts

er
vi

ce
,c

an
no

tg
ua

ra
nt

ee
be

in
g

ab
le

to
lo

ca
te

al
lr

ed
un

da
nt

se
rv

ic
es

.

10
.

W
he

re
ve

r
po

ss
ib

le
th

e
re

su
lts

of
ou

r
in

ve
st

ig
at

io
ns

w
ill

be
cr

os
s

re
fe

re
nc

ed
w

ith
re

co
rd

in
fo

rm
at

io
n

an
d

w
he

re
th

er
e

is
fu

rth
er

in
fo

rm
at

io
n

av
ai

la
bl

e
an

d
th

is
ca

nn
ot

be
de

te
ct

ed
on

si
te

,
th

e
in

fo
rm

at
io

n
w

ill
be

ad
de

d
to

th
e

dr
aw

in
g

an
d

in
di

ca
te

d
as

su
ch

(R
).

H
ow

ev
er

it
sh

ou
ld

be
no

te
d

th
at

th
e

co
m

pl
et

en
es

s
an

d
ac

cu
ra

cy
of

th
e

re
co

rd
s

ca
nn

ot
be

gu
ar

an
te

ed
.

11
.T

he
ut

ili
ty

in
fo

rm
at

io
n

ha
s

be
en

co
m

pi
le

d
fro

m
no

n-
in

tru
si

ve
su

rv
ey

te
ch

ni
qu

es
;i

ta
lw

ay
s

re
m

ai
ns

po
ss

ib
le

th
at

th
er

e
ar

e
ad

di
tio

na
ls

er
vi

ce
s

w
ith

in
th

e
su

rv
ey

bo
un

da
ry

th
at

w
e

ha
ve

no
tb

ee
n

ab
le

to
de

te
ct

.
W

e
re

co
m

m
en

d
th

at
ca

re
is

ta
ke

n
on

si
te

an
d

th
at

al
ls

er
vi

ce
re

co
rd

s
ar

e
us

ed
in

co
nj

un
ct

io
n

w
ith

th
is

su
rv

ey
.

12
.T

he
re

sp
on

si
bi

lit
y

fo
r

av
oi

di
ng

da
m

ag
e

to
as

se
ts

an
d

se
rv

ic
es

on
si

te
sh

al
l

be
th

at
of

th
e

pe
rs

on
s

pr
op

os
in

g
to

ex
ca

va
te

w
ith

in
th

e
su

rv
ey

ed
ar

ea
,w

ho
sh

al
lb

e
lia

bl
e

to
th

e
as

se
to

w
ne

ra
nd

an
y

th
ird

pa
rty

w
ho

m
ay

be
af

fe
ct

ed
in

an
y

w
ay

fo
ra

ny
lo

ss
or

da
m

ag
e.

A
LW

A
YS

EX
ER

C
IS

E
C

A
U

TI
O

N
W

HE
N

EX
CA

VA
TI

NG
.

EL
EC

TR
O

N
IC

AL
LY

D
ER

IV
ED

d

D
EP

TH
TO

IN
VE

R
T

Id
D

EP
TH

TO
C

R
O

W
N

C
d

PA
SS

IV
EL

Y
D

ER
IV

ED
Pd

D
EP

TH
TO

SO
FF

IT
Sd

BA
SE

LE
VE

L
BL

C
O

VE
R

LE
VE

L
C

L

BA
C

K
D

R
O

P
LE

VE
L

BD

IN
VE

R
T

LE
VE

L
IL

SO
FF

IT
LE

VE
L

SO
F

C
AS

T
IR

O
N

C
I

AL
KA

TH
EN

E
AL

K

D
U

C
TI

LE
IR

O
N

D
I

BR
IC

K
BK

ST
EE

L
ST

C
O

N
C

R
ET

E
C

O

M
ED

IU
M

D
EN

SI
TY

PE
M

D
PE

H
IG

H
D

EN
SI

TY
PE

H
D

PE

VI
TR

IF
IE

D
C

LA
Y

VC

PE
R

FO
R

AT
ED

PE
R

C
H

EM
IC

AL
W

AT
ER

C
H

W

R
ED

U
N

D
AN

T
SE

R
VI

C
E

R
ED

R
IS

IN
G

M
AI

N
R

/M
AI

N

FO
FI

BR
E

O
PT

IC

BU
S

ST
O

P
BS

C
AT

C
H

PI
T

C
/P

IT

W
ET

W
EL

L
W

/W
EL

L

PU
M

P
PU

D
R

O
P

KE
R

B
D

K

EL
EC

TR
IC

C
O

N
TR

O
L

BO
X

EBFP
FO

O
TP

AT
H

G
AT

E
PO

ST
G

P

KE
R

B
O

U
TL

ET
KO

LE
TT

ER
BO

X
LB

LI
TT

ER
BI

N
BI

N

TE
LE

PH
O

N
E

C
AL

L
BO

X
TC

B

O
SB

M

R
O

AD
SI

G
N

R
S

R
ET

AI
N

IN
G

W
AL

L
R

W
ST

R
EE

T
N

AM
E

PL
AT

E
SN

P

ST
AY

C
AB

LE
ST

W
AT

ER
LE

VE
L

W
L

R
O

O
F

LE
VE

L
R

L

FL
O

O
R

LE
VE

L
FL

W
AT

ER
M

ET
ER

W
M

W
IR

E
M

ES
H

FE
N

C
E

C
H

AI
N

LI
N

K
FE

N
C

E

PO
ST

AN
D

R
AI

L
FE

N
C

E
PO

ST
AN

D
W

IR
E

FE
N

C
E

P/
R

P/
W

W
/M

C
/L

BA
R

BE
D

W
IR

E
FE

N
C

E
B/

W

C
O

N
C

R
ET

E
PA

N
EL

FE
N

C
E

C
PL

C
O

R
R

U
G

AT
ED

IR
O

N
FE

N
C

E
C

/I

C
LO

SE
D

BO
AR

D
ED

FE
N

C
E

C
/B

IR
O

N
R

AI
LI

N
G

S
I/R

C
H

ES
TN

U
T

PA
IL

IN
G

C
N

P

KE
Y

SO
IL

PI
PE

SP

PO
ST

PO

M
T

M
ilt

on
Ke

yn
es

Te
l0

19
08

56
55

61
en

qu
iri

es
@

m
ks

ur
ve

ys
.c

o.
u

O
xf

or
d

Te
l0

18
65

59
49

79
ox

fo
rd

@
m

ks
ur

ve
ys

.c
o.

u
W

es
tM

id
la

nd
s

Te
l0

15
62

54
05

00
w

es
tm

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

E
as

tM
id

la
nd

s
Te

l0
11

6
28

49
12

7
ea

st
m

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

Te
l0

14
03

24
31

62
ho

rs
ha

m
@

m
ks

ur
ve

ys
.c

o.
u

B
R

O
A

D
W

A
TE

R
R

O
A

D
,W

EL
W

YN
G

A
R

D
EN

CI
TY

,H
ER

TF
O

RD
SH

IR
E

EX
TE

R
N

A
L

U
N

D
ER

G
R

O
U

N
D

SE
R

VI
CE

S
SU

RV
EY

SU
R

VE
Y

R
EP

O
RT

D
at

e:
10

Ja
nu

ar
y

20
14

Jo
b

N
o:

19
04

0

G
en

er
al

R
ec

or
d

in
fo

rm
at

io
n

w
as

ob
ta

in
ed

fro
m

O
pe

nr
ea

ch
(te

le
co

m
),

U
K

Po
w

er
N

et
w

or
ks

(e
le

ct
ric

),
N

at
io

na
lG

rid
(G

as
),

Af
fin

ity
W

at
er

(w
at

er
m

ai
ns

),
Th

am
es

W
at

er
(S

ew
er

s)
an

d
Vi

rg
in

M
ed

ia
(C

AT
V)

.A
dd

iti
on

al
re

co
rd

in
fo

rm
at

io
n

w
as

re
qu

es
te

d
fro

m
Li

ne
se

ar
ch

ho
w

ev
er

no
ap

pa
ra

tu
s

w
as

af
fe

ct
ed

.S
ite

st
af

fp
ro

vi
de

d
fu

rth
er

lo
ca

lk
no

w
le

dg
e.

A
bb

re
vi

at
io

ns
Ke

y
R

D
–

R
ad

io
de

te
ct

io
n.

Th
e

R
D

80
00

is
an

el
ec

tro
m

ag
ne

tic
de

te
ct

or
,w

hi
ch

ca
n

tra
ns

m
it

a
si

gn
al

on
to

a
m

et
al

lic
se

rv
ic

e,
an

d
lo

ca
te

it
fro

m
th

e
su

rfa
ce

.
G

PR
–

G
ro

un
d

Pe
ne

tra
tin

g
R

ad
ar

.
U

se
d

to
sc

an
th

e
va

ria
tio

ns
in

gr
ou

nd
si

gn
at

ur
e

fro
m

th
e

su
rfa

ce
by

ra
da

r.
Su

cc
es

s
is

de
pe

nd
en

to
n

fa
vo

ur
ab

le
gr

ou
nd

co
nd

iti
on

s.
H

V
–

H
ig

h
Vo

lta
ge

.
An

y
el

ec
tri

ci
ty

ca
bl

es
11

kV
an

d
ab

ov
e.

LV
–

Lo
w

Vo
lta

ge
.

An
y

el
ec

tri
ci

ty
ca

bl
es

be
lo

w
11

kV
.

D
ra

in
ag

e
Al

ld
ra

in
ag

e
w

as
lif

te
d

w
ith

pi
pe

si
ze

s
an

d
in

ve
rt

le
ve

ls
re

co
rd

ed
.W

he
re

ve
rp

os
si

bl
e

th
e

ch
am

be
rs

iz
es

ha
ve

be
en

re
co

rd
ed

an
d

po
si

tio
ne

d
on

th
e

dr
aw

in
g.

Al
lc

on
ne

ct
io

ns
fro

m
gu

lli
es

,e
xt

er
na

lr
ai

nw
at

er
pi

pe
s

an
d

ex
te

rn
al

so
il

st
ac

ks
ha

ve
be

en
pr

ov
en

w
he

re
ve

rp
os

si
bl

e
in

to
m

an
ho

le
s

an
d

se
w

er
ru

ns
.W

he
re

a
sa

dd
le

co
nn

ec
tio

n
is

pr
es

en
tt

he
po

si
tio

n
is

as
su

m
ed

on
ly

.C
on

ne
ct

io
ns

be
tw

ee
n

m
an

ho
le

s
ha

ve
be

en
as

su
m

ed
to

be
st

ra
ig

ht
.R

ec
om

m
en

d
sc

ru
bb

in
g

ba
ck

so
m

e
ar

ea
s

of
de

ns
e

ve
ge

ta
tio

n
to

in
ve

st
ig

at
e

ar
ea

fu
lly

.P
os

si
bl

e
pu

m
p

m
ai

n
to

th
e

w
es

to
ft

he
si

te
in

ov
er

gr
ow

n
ar

ea
.T

w
o

su
rfa

ce
w

at
er

se
w

er
m

an
ho

le
s

in
va

ca
nt

pl
ot

to
th

e
no

rth
w

es
to

ft
he

si
te

w
er

e
un

ab
le

to
be

lo
ca

te
d

du
e

to
de

ns
e

ve
ge

ta
tio

n.
G

ul
lie

s
on

ol
d

tra
in

tra
ck

s
to

th
e

w
es

to
ft

he
m

ai
n

fa
ct

or
y

w
er

e
al

lb
lo

ck
ed

,u
na

bl
e

to
su

rv
ey

.R
ec

om
m

en
d

co
nf

in
ed

sp
ac

e
en

try
on

so
m

e
ch

am
be

rs
ac

ro
ss

th
e

si
te

to
in

ve
st

ig
at

e
fu

lly
.

Al
ld

ra
in

ag
e

sh
ou

ld
be

cr
os

s
ch

ec
ke

d
in

cr
iti

ca
la

re
as

by
C

C
TV

su
rv

ey
or

ha
nd

du
g

tri
al

ho
le

s.

W
at

er
W

at
er

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.C

on
fin

ed
sp

ac
e

en
try

is
re

om
m

en
de

d
to

in
ve

st
ig

at
e

so
m

e
ch

am
be

rs
m

or
e

th
or

ou
gh

ly
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

G
as

G
as

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

El
ec

tri
ci

ty
Al

le
le

ct
ric

ity
ca

bl
es

on
si

te
ha

ve
be

en
tra

ce
d

w
ith

el
ec

tro
ni

ca
lly

de
riv

ed
de

pt
hs

re
co

rd
ed

.
Th

er
e

w
as

no
ac

ce
ss

to
th

e
lo

ca
lU

K
Po

w
er

N
et

w
or

k
su

bs
ta

tio
ns

th
er

ef
or

e
th

e
H

V
ro

ut
es

w
er

e
lo

ca
te

d
us

in
g

th
e

po
w

er
sw

ee
p

fu
nc

tio
n

on
th

e
R

D
re

ce
iv

er
an

d
de

pt
hs

ob
ta

in
ed

bt
in

du
ct

io
n

w
he

re
po

ss
ib

le
.P

os
si

bl
e

un
id

en
tif

ie
d

po
te

nd
ed

ca
bl

es
pr

es
en

to
n

va
ca

nt
pl

ot
to

th
e

so
ut

h
of

th
e

si
te

,c
au

tio
n

ad
vi

se
d

w
hi

ls
te

xc
av

at
in

g
in

th
is

ar
ea

.T
ria

le
xc

av
at

io
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
po

si
tio

n,
de

pt
h

an
d

nu
m

be
ro

fc
ab

le
s

in
an

y
on

e
sw

ee
p.

Te
le

co
m

Al
lt

el
ec

om
du

ct
s

ha
ve

be
en

tra
ce

d
w

ith
de

pt
hs

re
co

rd
ed

.D
ue

to
la

w
s

pr
ot

ec
tin

g
Br

iti
sh

Te
le

co
m

ap
pa

ra
tu

s
al

ld
uc

ts
ha

ve
be

en
lo

ca
te

d
us

in
g

re
m

ot
e

de
te

ct
io

n
te

ch
ni

qu
es

on
ly

an
d

co
m

pa
re

d
w

ith
re

co
rd

in
fo

rm
at

io
n.

C
ha

m
be

rs
iz

es
ha

ve
be

en
re

co
rd

ed
us

in
g

G
PR

te
ch

ni
qu

es
w

he
re

ve
rp

os
si

bl
e.

Fo
rf

ur
th

er
in

fo
rm

at
io

n
re

ga
rd

in
g

BT
ap

pa
ra

tu
s

pl
ea

se
co

nt
ac

tO
pe

nr
ea

ch
di

re
ct

ly
.

C
A

TV
/D

AT
A

Al
lC

AT
V/

D
at

a
co

ve
rs

ha
ve

be
en

lif
te

d
w

ith
du

ct
s

tra
ce

d
be

tw
ee

n.
El

ec
tro

ni
ca

lly
de

riv
ed

de
pt

hs
ha

ve
be

en
re

co
rd

ed
al

on
g

th
e

tra
ce

d
ro

ut
es

.T
he

nu
m

be
ro

fd
uc

ts
al

on
g

an
y

on
e

tra
ce

ha
s

be
en

re
co

rd
ed

,a
nd

in
di

ca
te

d
ad

ja
ce

nt
to

th
e

dr
aw

pi
tc

ha
m

be
rs

.P
le

as
e

no
te

th
at

em
pt

y
du

ct
s

ca
nn

ot
al

w
ay

s
be

tra
ce

d
an

d
ar

e
th

er
ef

or
e

as
su

m
ed

or
ad

de
d

to
th

e
dr

aw
in

g
fro

m
th

e
re

co
rd

in
fo

rm
at

io
n

w
he

re
ve

rn
ec

es
sa

ry
.

SE
E

C
A

U
TI

O
N

A
R

Y
N

O
TE

S
W

IT
HI

N
TH

E
UT

IL
IT

Y
KE

Y

S
he

et
La

yo
ut

1
2

3
4

5
6



U
til

ity
S

ur
ve

y

R
ev

is
io

n
D

es
cr

ip
tio

n
D

at
e

0
2

4
6

8
10

12
14

16
18

20
22

B
ro

ad
w

at
er

R
oa

d
W

el
w

yn
G

ar
de

n
C

ity
H

er
tfo

rd
sh

ire

S
ca

le
S

he
et

Si
ze

:
S

he
et

N
um

be
r:

D
at

e:

S
ur

ve
ye

d
By

:
P

ro
je

ct
N

um
be

r:

1:
20

0
A0

2
Ja

nu
ar

y
20

14

D
F

19
04

0
A

pp
ro

ve
d

By
:

G
L

R
ev

: -

N
ot

es
:

1.
U

TI
LI

TY
A

N
D

S
ER

VI
C

E
IN

FO
R

M
A

TI
O

N
A

D
D

ED
TO

TO
PO

G
R

AP
H

IC
AL

S
U

R
V

EY
PR

O
D

U
C

ED
BY

LA
S

ER
SU

R
VE

Y
S.

JO
B

N
o.

L6
08

0.
D

AT
E

D
EC

E
M

BE
R

20
13

.N
O

S
IT

E
VE

R
IF

IC
A

TI
O

N
C

AR
R

IE
D

O
U

T
B

Y
M

K
S

U
R

VE
YS

U
N

LE
S

S
SP

EC
IF

IC
TO

U
TI

LI
TI

ES
.

2.
D

R
A

IN
AG

E
IN

FO
R

M
AT

IO
N

H
A

S
BE

EN
D

ET
ER

M
IN

ED
W

IT
H

O
U

T
M

AN
E

N
TR

Y
IN

TO
C

H
AM

B
ER

S
AN

D
W

H
IL

ST
EV

E
R

Y
EF

FO
R

T
H

A
S

B
EE

N
M

AD
E

TO
C

O
R

R
EC

TL
Y

ID
E

N
TI

FY
TH

IS
IN

FO
R

M
A

TI
O

N
,I

T
SH

O
U

LD
AL

W
AY

S
BE

C
H

EC
KE

D
IN

AR
EA

S
TH

AT
AR

E
C

R
IT

IC
AL

TO
TH

E
FU

TU
R

E
PR

O
PO

S
AL

.
3.

A
LL

SE
W

ER
S

AR
E

P
R

ES
U

M
E

D
TO

B
E

S
TR

A
IG

H
T

B
ET

W
EE

N
C

H
AM

BE
R

S.

w
w

w
.m

ks
ur

ve
ys

.c
o.

uk

H
or

sh
am

FW
FO

U
L

W
AT

ER

W
AT

ER
R

IS
ER

W
R

M
ET

ER

M
AR

KE
R

PO
ST

/P
LA

TE

G
AS

R
IS

ER
G

AS
VA

LV
E

KI
LO

VO
LT

LA
M

P
PO

ST

LO
W

VO
LT

AG
E

M
AN

H
O

LE

PO
LY

ET
H

YL
EN

E
PI

PE
O

N
W

AL
L

R
O

D
D

IN
G

EY
E

IN
SP

EC
TI

O
N

C
O

VE
R

N
O

PI
PE

S
VI

SI
BL

E

ST
O

P
C

O
C

K

SO
IL

VE
N

T
PI

PE
ST

O
P

VA
LV

E

U
N

AB
LE

TO
LI

FT

W
AS

H
O

U
T

R
AI

N
W

AT
ER

PI
PE

N
O

FU
R

TH
ER

IN
FO

R
M

AT
IO

N

SU
R

FA
C

E
W

AT
ER

G
U

LL
Y

PE
PO

W

U
TL

SW R
W

P

R
E

SC SV
P

SV

W
O

G
RN
FI

N
PV

G
V

ICKV LP M
H

M
T

M
K

LV G
Y

D
IS

U
SE

D

AI
R

VE
N

T

BT
IN

SP
EC

TI
O

N
C

O
VE

R

C
AB

LE
O

N
W

AL
L

C
AB

LE
R

IS
ER

EN
D

O
F

TR
AC

E

EA
R

TH
R

O
D

FI
R

E
H

YD
R

AN
T

FU
EL

TA
N

K
FI

LL
PO

IN
T

EO
T

FF
P

C
O

W

C
RD
IS

ER FH(A
C

P)

AV BT

BO
LL

AR
D

BO
BO

LL
AR

D
LI

G
H

T
BO

L

BE
LI

SH
A

BE
AC

O
N

BB

TR
AF

FI
C

LI
G

H
T

TL
TR

AF
FI

C
LI

G
H

T
C

O
VE

R
TL

C

LA
M

P
H

O
LE

LH

EL
EC

TR
IC

PO
LE

EP

LO
O

P
D

ET
EC

TO
R

LD

TE
LE

C
O

M
PO

LE
TP

H
IG

H
VO

LT
AG

E
H

V

C
O

M
BI

N
ED

W
AT

ER
C

W

PI
PE

TO
G

R
O

U
N

D
PT

G

IN
TE

R
C

EP
TO

R
IN

T

N
O

D
EP

TH
IN

FO
R

M
AT

IO
N

N
D

I

C
O

N
TR

O
L

BO
X

C
BG
PR

AS
BE

ST
O

S
C

EM
EN

T
AC

SP
U

N
IR

O
N

SI

U
LT

R
A

R
IB

U
R

IB

PO
LY

VI
N

YL
C

H
LO

R
ID

E
PV

C

M
O

N
IT

O
R

IN
G

W
EL

L
M

/W
EL

L

VE
N

T
PI

PE
VP

C
AB

LE
TE

LE
VI

SI
O

N
C

AT
V

D
R

AI
N

AG
E

C
H

AN
N

EL
D

C
H

U
N

AB
LE

TO
SU

R
VE

Y
U

TS

1.
E

le
ct

ro
m

ag
ne

tic
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

un
de

rg
ro

un
d

se
rv

ic
es

,t
he

re
su

lts
ar

e
no

t
in

fa
lli

bl
e

an
d

tri
al

ex
ca

va
tio

ns
m

us
t

be
ca

rri
ed

ou
t

in
or

de
r

to
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

2.
G

ro
un

d
P

en
et

ra
tin

g
R

ad
ar

(G
PR

)
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

no
n

m
et

al
lic

se
rv

ic
es

(in
cl

ud
in

g
fib

re
op

tic
)w

he
re

ve
rr

ec
or

d
in

fo
rm

at
io

n
or

su
rfa

ce
sc

ar
rin

g
in

di
ca

te
s

th
e

ex
is

te
nc

e
of

a
pa

rti
cu

la
r

se
rv

ic
e.

Th
e

in
te

rp
re

ta
tio

n
of

th
es

e
re

su
lts

is
no

ti
nf

al
lib

le
an

d
su

cc
es

s
w

ill
de

pe
nd

on
a

nu
m

be
ro

ff
ac

to
rs

in
cl

ud
in

g
so

il
ty

pe
,g

ro
un

d
w

at
er

le
ve

ls
an

d
su

rfa
ce

co
nd

iti
on

s,
he

nc
e

tri
al

ex
ca

va
tio

ns
m

us
tb

e
ca

rri
ed

ou
t

in
or

de
rt

o
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

3.
D

ep
th

s
de

riv
ed

vi
a

el
ec

tro
m

ag
ne

tic
de

te
ct

io
n

ar
e

us
ua

lly
ta

ke
n

to
th

e
ce

nt
re

of
th

e
co

nd
uc

to
r

(c
ab

le
,

m
et

al
lic

pi
pe

)a
nd

th
os

e
de

riv
ed

vi
a

G
ro

un
d

P
en

et
ra

tin
g

R
ad

ar
ar

e
us

ua
lly

to
th

e
to

p
of

th
e

se
rv

ic
e.

4.
W

he
re

ca
bl

e
ro

ut
es

ca
nn

ot
be

in
di

vi
du

al
ly

se
le

ct
ed

fo
r

tra
ci

ng
,a

ny
on

e
tra

ce
co

ul
d

be
a

si
ng

le
ca

bl
e

or
a

cl
us

te
ro

fc
ab

le
s.

5.
Th

e
lo

ca
tio

ns
of

'p
ot

-e
nd

ed
'c

ab
le

s
ar

e
of

te
n

di
ffi

cu
lt

to
de

te
ct

an
d

al
th

ou
gh

w
e

w
ill

m
ak

e
al

lr
ea

so
na

bl
e

ef
fo

rts
to

lo
ca

te
or

tra
ns

po
se

th
is

in
fo

rm
at

io
n

fro
m

re
co

rd
s,

w
e

ca
nn

ot
gu

ar
an

te
e

th
at

'p
ot

-e
nd

ed
'c

ab
le

s
do

no
te

xi
st

on
th

is
si

te
.

6.
D

ra
in

ag
e

in
fo

rm
at

io
n

ha
s

be
en

ob
ta

in
ed

w
ith

ou
t

m
an

en
try

in
to

th
e

ch
am

be
r

an
d

M
K

S
ur

ve
ys

pr
es

um
e

th
at

se
w

er
s

ar
e

st
ra

ig
ht

be
tw

ee
n

ch
am

be
rs

.

7.
Pi

pe
/

D
uc

t
si

ze
s

ar
e

sh
ow

n
fro

m
vi

su
al

in
sp

ec
tio

n
or

ta
ke

n
fro

m
re

co
rd

in
fo

rm
at

io
n.

Pi
pe

si
ze

s
ar

e
re

co
rd

ed
in

m
ill

im
et

re
s

an
d

de
pt

hs
in

m
et

re
s.

8.
W

at
er

an
d

G
as

se
rv

ic
es

to
in

di
vi

du
al

pr
op

er
tie

s
ar

e
of

te
n

of
a

si
ze

th
at

ca
nn

ot
be

de
te

ct
ed

us
in

g
E

le
ct

ro
m

ag
ne

tic
or

G
PR

in
ve

st
ig

at
io

n,
w

he
ne

ve
r

po
ss

ib
le

th
e

ro
ut

e
w

ill
be

ad
de

d
fro

m
su

rfa
ce

ev
id

en
ce

(p
ip

e
ris

er
s,

va
lv

es
,e

tc
),

bu
tt

hi
s

sh
ou

ld
be

vi
ew

ed
as

a
gu

id
e

on
ly

.

9.
M

K
S

ur
ve

ys
ca

nn
ot

co
nf

irm
w

he
n

se
rv

ic
es

ar
e

re
du

nd
an

t
an

d
un

le
ss

th
er

e
is

su
rfa

ce
ev

id
en

ce
of

a
re

du
nd

an
ts

er
vi

ce
,c

an
no

tg
ua

ra
nt

ee
be

in
g

ab
le

to
lo

ca
te

al
lr

ed
un

da
nt

se
rv

ic
es

.

10
.W

he
re

ve
r

po
ss

ib
le

th
e

re
su

lts
of

ou
r

in
ve

st
ig

at
io

ns
w

ill
be

cr
os

s
re

fe
re

nc
ed

w
ith

re
co

rd
in

fo
rm

at
io

n
an

d
w

he
re

th
er

e
is

fu
rth

er
in

fo
rm

at
io

n
av

ai
la

bl
e

an
d

th
is

ca
nn

ot
be

de
te

ct
ed

on
si

te
,

th
e

in
fo

rm
at

io
n

w
ill

be
ad

de
d

to
th

e
dr

aw
in

g
an

d
in

di
ca

te
d

as
su

ch
(R

).
H

ow
ev

er
it

sh
ou

ld
be

no
te

d
th

at
th

e
co

m
pl

et
en

es
s

an
d

ac
cu

ra
cy

of
th

e
re

co
rd

s
ca

nn
ot

be
gu

ar
an

te
ed

.

11
.T

he
ut

ili
ty

in
fo

rm
at

io
n

ha
s

be
en

co
m

pi
le

d
fro

m
no

n-
in

tru
si

ve
su

rv
ey

te
ch

ni
qu

es
;i

ta
lw

ay
s

re
m

ai
ns

po
ss

ib
le

th
at

th
er

e
ar

e
ad

di
tio

na
ls

er
vi

ce
s

w
ith

in
th

e
su

rv
ey

bo
un

da
ry

th
at

w
e

ha
ve

no
t

be
en

ab
le

to
de

te
ct

.
W

e
re

co
m

m
en

d
th

at
ca

re
is

ta
ke

n
on

si
te

an
d

th
at

al
ls

er
vi

ce
re

co
rd

s
ar

e
us

ed
in

co
nj

un
ct

io
n

w
ith

th
is

su
rv

ey
.

12
.T

he
re

sp
on

si
bi

lit
y

fo
r

av
oi

di
ng

da
m

ag
e

to
as

se
ts

an
d

se
rv

ic
es

on
si

te
sh

al
l

be
th

at
of

th
e

pe
rs

on
s

pr
op

os
in

g
to

ex
ca

va
te

w
ith

in
th

e
su

rv
ey

ed
ar

ea
,w

ho
sh

al
lb

e
lia

bl
e

to
th

e
as

se
to

w
ne

r
an

d
an

y
th

ird
pa

rty
w

ho
m

ay
be

af
fe

ct
ed

in
an

y
w

ay
fo

ra
ny

lo
ss

or
da

m
ag

e.

A
LW

A
YS

EX
ER

C
IS

E
C

A
U

TI
O

N
W

HE
N

EX
CA

VA
TI

NG
.

EL
EC

TR
O

N
IC

AL
LY

D
ER

IV
ED

d

D
EP

TH
TO

IN
VE

R
T

Id
D

EP
TH

TO
C

R
O

W
N

C
d

PA
SS

IV
EL

Y
D

ER
IV

ED
Pd

D
EP

TH
TO

SO
FF

IT
Sd

BA
SE

LE
VE

L
BL

C
O

VE
R

LE
VE

L
C

L

BA
C

K
D

R
O

P
LE

VE
L

BD

IN
VE

R
T

LE
VE

L
IL

SO
FF

IT
LE

VE
L

SO
F

C
AS

T
IR

O
N

C
I

AL
KA

TH
EN

E
AL

K

D
U

C
TI

LE
IR

O
N

D
I

BR
IC

K
BK

ST
EE

L
ST

C
O

N
C

R
ET

E
C

O

M
ED

IU
M

D
EN

SI
TY

PE
M

D
PE

H
IG

H
D

EN
SI

TY
PE

H
D

PE

VI
TR

IF
IE

D
C

LA
Y

VC

PE
R

FO
R

AT
ED

PE
R

C
H

EM
IC

AL
W

AT
ER

C
H

W

R
ED

U
N

D
AN

T
SE

R
VI

C
E

R
ED

R
IS

IN
G

M
AI

N
R

/M
AI

N

FO
FI

BR
E

O
PT

IC

BU
S

ST
O

P
BS

C
AT

C
H

PI
T

C
/P

IT

W
ET

W
EL

L
W

/W
EL

L

PU
M

P
PU

D
R

O
P

KE
R

B
D

K

EL
EC

TR
IC

C
O

N
TR

O
L

BO
X

EBFP
FO

O
TP

AT
H

G
AT

E
PO

ST
G

P

KE
R

B
O

U
TL

ET
KO

LE
TT

ER
BO

X
LB

LI
TT

ER
BI

N
BI

N

TE
LE

PH
O

N
E

C
AL

L
BO

X
TC

B

O
SB

M

R
O

AD
SI

G
N

R
S

R
ET

AI
N

IN
G

W
AL

L
R

W
ST

R
EE

T
N

AM
E

PL
AT

E
SN

P

ST
AY

C
AB

LE
ST

W
AT

ER
LE

VE
L

W
L

R
O

O
F

LE
VE

L
R

L

FL
O

O
R

LE
VE

L
FL

W
AT

ER
M

ET
ER

W
M

W
IR

E
M

ES
H

FE
N

C
E

C
H

AI
N

LI
N

K
FE

N
C

E

PO
ST

AN
D

R
AI

L
FE

N
C

E
PO

ST
AN

D
W

IR
E

FE
N

C
E

P/
R

P/
W

W
/M

C
/L

BA
R

BE
D

W
IR

E
FE

N
C

E
B/

W

C
O

N
C

R
ET

E
PA

N
EL

FE
N

C
E

C
PL

C
O

R
R

U
G

AT
ED

IR
O

N
FE

N
C

E
C

/I

C
LO

SE
D

BO
AR

D
ED

FE
N

C
E

C
/B

IR
O

N
R

AI
LI

N
G

S
I/R

C
H

ES
TN

U
T

PA
IL

IN
G

C
N

P

KE
Y

SO
IL

PI
PE

SP

PO
ST

PO

M
T

M
ilt

on
Ke

yn
es

Te
l0

19
08

56
55

61
en

qu
iri

es
@

m
ks

ur
ve

ys
.c

o.
u

O
xf

or
d

Te
l0

18
65

59
49

79
ox

fo
rd

@
m

ks
ur

ve
ys

.c
o.

u
W

es
tM

id
la

nd
s

Te
l0

15
62

54
05

00
w

es
tm

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

E
as

tM
id

la
nd

s
Te

l0
11

6
28

49
12

7
ea

st
m

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

Te
l0

14
03

24
31

62
ho

rs
ha

m
@

m
ks

ur
ve

ys
.c

o.
u

B
R

O
A

D
W

A
TE

R
R

O
A

D
,W

EL
W

YN
G

A
R

D
EN

CI
TY

,H
ER

TF
O

RD
SH

IR
E

EX
TE

R
N

A
L

U
N

D
ER

G
R

O
U

N
D

SE
R

VI
CE

S
SU

RV
EY

SU
R

VE
Y

R
EP

O
RT

D
at

e:
10

Ja
nu

ar
y

20
14

Jo
b

N
o:

19
04

0

G
en

er
al

R
ec

or
d

in
fo

rm
at

io
n

w
as

ob
ta

in
ed

fro
m

O
pe

nr
ea

ch
(te

le
co

m
),

U
K

Po
w

er
N

et
w

or
ks

(e
le

ct
ric

),
N

at
io

na
lG

rid
(G

as
),

Af
fin

ity
W

at
er

(w
at

er
m

ai
ns

),
Th

am
es

W
at

er
(S

ew
er

s)
an

d
Vi

rg
in

M
ed

ia
(C

AT
V)

.A
dd

iti
on

al
re

co
rd

in
fo

rm
at

io
n

w
as

re
qu

es
te

d
fro

m
Li

ne
se

ar
ch

ho
w

ev
er

no
ap

pa
ra

tu
s

w
as

af
fe

ct
ed

.S
ite

st
af

fp
ro

vi
de

d
fu

rth
er

lo
ca

lk
no

w
le

dg
e.

A
bb

re
vi

at
io

ns
Ke

y
R

D
–

R
ad

io
de

te
ct

io
n.

Th
e

R
D

80
00

is
an

el
ec

tro
m

ag
ne

tic
de

te
ct

or
,w

hi
ch

ca
n

tra
ns

m
it

a
si

gn
al

on
to

a
m

et
al

lic
se

rv
ic

e,
an

d
lo

ca
te

it
fro

m
th

e
su

rfa
ce

.
G

PR
–

G
ro

un
d

Pe
ne

tra
tin

g
R

ad
ar

.
U

se
d

to
sc

an
th

e
va

ria
tio

ns
in

gr
ou

nd
si

gn
at

ur
e

fro
m

th
e

su
rfa

ce
by

ra
da

r.
Su

cc
es

s
is

de
pe

nd
en

to
n

fa
vo

ur
ab

le
gr

ou
nd

co
nd

iti
on

s.
H

V
–

H
ig

h
Vo

lta
ge

.
An

y
el

ec
tri

ci
ty

ca
bl

es
11

kV
an

d
ab

ov
e.

LV
–

Lo
w

Vo
lta

ge
.

An
y

el
ec

tri
ci

ty
ca

bl
es

be
lo

w
11

kV
.

D
ra

in
ag

e
Al

ld
ra

in
ag

e
w

as
lif

te
d

w
ith

pi
pe

si
ze

s
an

d
in

ve
rt

le
ve

ls
re

co
rd

ed
.W

he
re

ve
rp

os
si

bl
e

th
e

ch
am

be
rs

iz
es

ha
ve

be
en

re
co

rd
ed

an
d

po
si

tio
ne

d
on

th
e

dr
aw

in
g.

Al
lc

on
ne

ct
io

ns
fro

m
gu

lli
es

,e
xt

er
na

lr
ai

nw
at

er
pi

pe
s

an
d

ex
te

rn
al

so
il

st
ac

ks
ha

ve
be

en
pr

ov
en

w
he

re
ve

rp
os

si
bl

e
in

to
m

an
ho

le
s

an
d

se
w

er
ru

ns
.W

he
re

a
sa

dd
le

co
nn

ec
tio

n
is

pr
es

en
tt

he
po

si
tio

n
is

as
su

m
ed

on
ly

.C
on

ne
ct

io
ns

be
tw

ee
n

m
an

ho
le

s
ha

ve
be

en
as

su
m

ed
to

be
st

ra
ig

ht
.R

ec
om

m
en

d
sc

ru
bb

in
g

ba
ck

so
m

e
ar

ea
s

of
de

ns
e

ve
ge

ta
tio

n
to

in
ve

st
ig

at
e

ar
ea

fu
lly

.P
os

si
bl

e
pu

m
p

m
ai

n
to

th
e

w
es

to
ft

he
si

te
in

ov
er

gr
ow

n
ar

ea
.T

w
o

su
rfa

ce
w

at
er

se
w

er
m

an
ho

le
s

in
va

ca
nt

pl
ot

to
th

e
no

rth
w

es
to

ft
he

si
te

w
er

e
un

ab
le

to
be

lo
ca

te
d

du
e

to
de

ns
e

ve
ge

ta
tio

n.
G

ul
lie

s
on

ol
d

tra
in

tra
ck

s
to

th
e

w
es

to
ft

he
m

ai
n

fa
ct

or
y

w
er

e
al

lb
lo

ck
ed

,u
na

bl
e

to
su

rv
ey

.R
ec

om
m

en
d

co
nf

in
ed

sp
ac

e
en

try
on

so
m

e
ch

am
be

rs
ac

ro
ss

th
e

si
te

to
in

ve
st

ig
at

e
fu

lly
.

Al
ld

ra
in

ag
e

sh
ou

ld
be

cr
os

s
ch

ec
ke

d
in

cr
iti

ca
la

re
as

by
C

C
TV

su
rv

ey
or

ha
nd

du
g

tri
al

ho
le

s.

W
at

er
W

at
er

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.C

on
fin

ed
sp

ac
e

en
try

is
re

om
m

en
de

d
to

in
ve

st
ig

at
e

so
m

e
ch

am
be

rs
m

or
e

th
or

ou
gh

ly
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

G
as

G
as

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

El
ec

tri
ci

ty
Al

le
le

ct
ric

ity
ca

bl
es

on
si

te
ha

ve
be

en
tra

ce
d

w
ith

el
ec

tro
ni

ca
lly

de
riv

ed
de

pt
hs

re
co

rd
ed

.
Th

er
e

w
as

no
ac

ce
ss

to
th

e
lo

ca
lU

K
Po

w
er

N
et

w
or

k
su

bs
ta

tio
ns

th
er

ef
or

e
th

e
H

V
ro

ut
es

w
er

e
lo

ca
te

d
us

in
g

th
e

po
w

er
sw

ee
p

fu
nc

tio
n

on
th

e
R

D
re

ce
iv

er
an

d
de

pt
hs

ob
ta

in
ed

bt
in

du
ct

io
n

w
he

re
po

ss
ib

le
.P

os
si

bl
e

un
id

en
tif

ie
d

po
te

nd
ed

ca
bl

es
pr

es
en

to
n

va
ca

nt
pl

ot
to

th
e

so
ut

h
of

th
e

si
te

,c
au

tio
n

ad
vi

se
d

w
hi

ls
te

xc
av

at
in

g
in

th
is

ar
ea

.T
ria

le
xc

av
at

io
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
po

si
tio

n,
de

pt
h

an
d

nu
m

be
ro

fc
ab

le
s

in
an

y
on

e
sw

ee
p.

Te
le

co
m

Al
lt

el
ec

om
du

ct
s

ha
ve

be
en

tra
ce

d
w

ith
de

pt
hs

re
co

rd
ed

.D
ue

to
la

w
s

pr
ot

ec
tin

g
Br

iti
sh

Te
le

co
m

ap
pa

ra
tu

s
al

ld
uc

ts
ha

ve
be

en
lo

ca
te

d
us

in
g

re
m

ot
e

de
te

ct
io

n
te

ch
ni

qu
es

on
ly

an
d

co
m

pa
re

d
w

ith
re

co
rd

in
fo

rm
at

io
n.

C
ha

m
be

rs
iz

es
ha

ve
be

en
re

co
rd

ed
us

in
g

G
PR

te
ch

ni
qu

es
w

he
re

ve
rp

os
si

bl
e.

Fo
rf

ur
th

er
in

fo
rm

at
io

n
re

ga
rd

in
g

BT
ap

pa
ra

tu
s

pl
ea

se
co

nt
ac

tO
pe

nr
ea

ch
di

re
ct

ly
.

C
A

TV
/D

AT
A

Al
lC

AT
V/

D
at

a
co

ve
rs

ha
ve

be
en

lif
te

d
w

ith
du

ct
s

tra
ce

d
be

tw
ee

n.
El

ec
tro

ni
ca

lly
de

riv
ed

de
pt

hs
ha

ve
be

en
re

co
rd

ed
al

on
g

th
e

tra
ce

d
ro

ut
es

.T
he

nu
m

be
ro

fd
uc

ts
al

on
g

an
y

on
e

tra
ce

ha
s

be
en

re
co

rd
ed

,a
nd

in
di

ca
te

d
ad

ja
ce

nt
to

th
e

dr
aw

pi
tc

ha
m

be
rs

.P
le

as
e

no
te

th
at

em
pt

y
du

ct
s

ca
nn

ot
al

w
ay

s
be

tra
ce

d
an

d
ar

e
th

er
ef

or
e

as
su

m
ed

or
ad

de
d

to
th

e
dr

aw
in

g
fro

m
th

e
re

co
rd

in
fo

rm
at

io
n

w
he

re
ve

rn
ec

es
sa

ry
.

SE
E

C
A

U
TI

O
N

A
R

Y
N

O
TE

S
W

IT
HI

N
TH

E
UT

IL
IT

Y
KE

Y

S
he

et
La

yo
ut

1
2

3
4

5
6



H
Y

D
E

W
A

Y

U
til

ity
S

ur
ve

y

R
ev

is
io

n
D

es
cr

ip
tio

n
D

at
e

0
2

4
6

8
10

12
14

16
18

20
22

B
ro

ad
w

at
er

R
oa

d
W

el
w

yn
G

ar
de

n
C

ity
H

er
tfo

rd
sh

ire

S
ca

le
S

he
et

Si
ze

:
S

he
et

N
um

be
r:

D
at

e:

S
ur

ve
ye

d
By

:
P

ro
je

ct
N

um
be

r:

1:
20

0
A0

3
Ja

nu
ar

y
20

14

D
F

19
04

0
A

pp
ro

ve
d

By
:

G
L

R
ev

: -

N
ot

es
:

1.
U

TI
LI

TY
A

N
D

S
ER

VI
C

E
IN

FO
R

M
A

TI
O

N
A

D
D

ED
TO

TO
PO

G
R

AP
H

IC
AL

S
U

R
V

EY
PR

O
D

U
C

ED
BY

LA
S

ER
SU

R
VE

Y
S.

JO
B

N
o.

L6
08

0.
D

AT
E

D
EC

E
M

BE
R

20
13

.N
O

S
IT

E
VE

R
IF

IC
A

TI
O

N
C

AR
R

IE
D

O
U

T
B

Y
M

K
S

U
R

VE
YS

U
N

LE
S

S
SP

EC
IF

IC
TO

U
TI

LI
TI

ES
.

2.
D

R
A

IN
AG

E
IN

FO
R

M
AT

IO
N

H
A

S
BE

EN
D

ET
ER

M
IN

ED
W

IT
H

O
U

T
M

AN
E

N
TR

Y
IN

TO
C

H
AM

B
ER

S
AN

D
W

H
IL

ST
EV

E
R

Y
EF

FO
R

T
H

A
S

B
EE

N
M

AD
E

TO
C

O
R

R
EC

TL
Y

ID
E

N
TI

FY
TH

IS
IN

FO
R

M
A

TI
O

N
,I

T
SH

O
U

LD
AL

W
AY

S
BE

C
H

EC
KE

D
IN

AR
EA

S
TH

AT
AR

E
C

R
IT

IC
AL

TO
TH

E
FU

TU
R

E
PR

O
PO

S
AL

.
3.

A
LL

SE
W

ER
S

AR
E

P
R

ES
U

M
E

D
TO

B
E

S
TR

A
IG

H
T

B
ET

W
EE

N
C

H
AM

BE
R

S.

w
w

w
.m

ks
ur

ve
ys

.c
o.

uk

H
or

sh
am

FW
FO

U
L

W
AT

ER

W
AT

ER
R

IS
ER

W
R

M
ET

ER

M
AR

KE
R

PO
ST

/P
LA

TE

G
AS

R
IS

ER
G

AS
VA

LV
E

KI
LO

VO
LT

LA
M

P
PO

ST

LO
W

VO
LT

AG
E

M
AN

H
O

LE

PO
LY

ET
H

YL
EN

E
PI

PE
O

N
W

AL
L

R
O

D
D

IN
G

EY
E

IN
SP

EC
TI

O
N

C
O

VE
R

N
O

PI
PE

S
VI

SI
BL

E

ST
O

P
C

O
C

K

SO
IL

VE
N

T
PI

PE
ST

O
P

VA
LV

E

U
N

AB
LE

TO
LI

FT

W
AS

H
O

U
T

R
AI

N
W

AT
ER

PI
PE

N
O

FU
R

TH
ER

IN
FO

R
M

AT
IO

N

SU
R

FA
C

E
W

AT
ER

G
U

LL
Y

PE
PO

W

U
TL

SW R
W

P

R
E

SC SV
P

SV

W
O

G
RN
FI

N
PV

G
V

ICKV LP M
H

M
T

M
K

LV G
Y

D
IS

U
SE

D

AI
R

VE
N

T

BT
IN

SP
EC

TI
O

N
C

O
VE

R

C
AB

LE
O

N
W

AL
L

C
AB

LE
R

IS
ER

EN
D

O
F

TR
AC

E

EA
R

TH
R

O
D

FI
R

E
H

YD
R

AN
T

FU
EL

TA
N

K
FI

LL
PO

IN
T

EO
T

FF
P

C
O

W

C
RD
IS

ER FH(A
C

P)

AV BT

BO
LL

AR
D

BO
BO

LL
AR

D
LI

G
H

T
BO

L

BE
LI

SH
A

BE
AC

O
N

BB

TR
AF

FI
C

LI
G

H
T

TL
TR

AF
FI

C
LI

G
H

T
C

O
VE

R
TL

C

LA
M

P
H

O
LE

LH

EL
EC

TR
IC

PO
LE

EP

LO
O

P
D

ET
EC

TO
R

LD

TE
LE

C
O

M
PO

LE
TP

H
IG

H
VO

LT
AG

E
H

V

C
O

M
BI

N
ED

W
AT

ER
C

W

PI
PE

TO
G

R
O

U
N

D
PT

G

IN
TE

R
C

EP
TO

R
IN

T

N
O

D
EP

TH
IN

FO
R

M
AT

IO
N

N
D

I

C
O

N
TR

O
L

BO
X

C
BG
PR

AS
BE

ST
O

S
C

EM
EN

T
AC

SP
U

N
IR

O
N

SI

U
LT

R
A

R
IB

U
R

IB

PO
LY

VI
N

YL
C

H
LO

R
ID

E
PV

C

M
O

N
IT

O
R

IN
G

W
EL

L
M

/W
EL

L

VE
N

T
PI

PE
VP

C
AB

LE
TE

LE
VI

SI
O

N
C

AT
V

D
R

AI
N

AG
E

C
H

AN
N

EL
D

C
H

U
N

AB
LE

TO
SU

R
VE

Y
U

TS

1.
E

le
ct

ro
m

ag
ne

tic
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

un
de

rg
ro

un
d

se
rv

ic
es

,t
he

re
su

lts
ar

e
no

t
in

fa
lli

bl
e

an
d

tri
al

ex
ca

va
tio

ns
m

us
t

be
ca

rri
ed

ou
t

in
or

de
r

to
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

2.
G

ro
un

d
P

en
et

ra
tin

g
R

ad
ar

(G
PR

)
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

no
n

m
et

al
lic

se
rv

ic
es

(in
cl

ud
in

g
fib

re
op

tic
)w

he
re

ve
rr

ec
or

d
in

fo
rm

at
io

n
or

su
rfa

ce
sc

ar
rin

g
in

di
ca

te
s

th
e

ex
is

te
nc

e
of

a
pa

rti
cu

la
r

se
rv

ic
e.

Th
e

in
te

rp
re

ta
tio

n
of

th
es

e
re

su
lts

is
no

ti
nf

al
lib

le
an

d
su

cc
es

s
w

ill
de

pe
nd

on
a

nu
m

be
ro

ff
ac

to
rs

in
cl

ud
in

g
so

il
ty

pe
,g

ro
un

d
w

at
er

le
ve

ls
an

d
su

rfa
ce

co
nd

iti
on

s,
he

nc
e

tri
al

ex
ca

va
tio

ns
m

us
tb

e
ca

rri
ed

ou
t

in
or

de
rt

o
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

3.
D

ep
th

s
de

riv
ed

vi
a

el
ec

tro
m

ag
ne

tic
de

te
ct

io
n

ar
e

us
ua

lly
ta

ke
n

to
th

e
ce

nt
re

of
th

e
co

nd
uc

to
r

(c
ab

le
,

m
et

al
lic

pi
pe

)a
nd

th
os

e
de

riv
ed

vi
a

G
ro

un
d

P
en

et
ra

tin
g

R
ad

ar
ar

e
us

ua
lly

to
th

e
to

p
of

th
e

se
rv

ic
e.

4.
W

he
re

ca
bl

e
ro

ut
es

ca
nn

ot
be

in
di

vi
du

al
ly

se
le

ct
ed

fo
r

tra
ci

ng
,a

ny
on

e
tra

ce
co

ul
d

be
a

si
ng

le
ca

bl
e

or
a

cl
us

te
ro

fc
ab

le
s.

5.
Th

e
lo

ca
tio

ns
of

'p
ot

-e
nd

ed
'c

ab
le

s
ar

e
of

te
n

di
ffi

cu
lt

to
de

te
ct

an
d

al
th

ou
gh

w
e

w
ill

m
ak

e
al

lr
ea

so
na

bl
e

ef
fo

rts
to

lo
ca

te
or

tra
ns

po
se

th
is

in
fo

rm
at

io
n

fro
m

re
co

rd
s,

w
e

ca
nn

ot
gu

ar
an

te
e

th
at

'p
ot

-e
nd

ed
'c

ab
le

s
do

no
te

xi
st

on
th

is
si

te
.

6.
D

ra
in

ag
e

in
fo

rm
at

io
n

ha
s

be
en

ob
ta

in
ed

w
ith

ou
t

m
an

en
try

in
to

th
e

ch
am

be
r

an
d

M
K

S
ur

ve
ys

pr
es

um
e

th
at

se
w

er
s

ar
e

st
ra

ig
ht

be
tw

ee
n

ch
am

be
rs

.

7.
Pi

pe
/

D
uc

t
si

ze
s

ar
e

sh
ow

n
fro

m
vi

su
al

in
sp

ec
tio

n
or

ta
ke

n
fro

m
re

co
rd

in
fo

rm
at

io
n.

Pi
pe

si
ze

s
ar

e
re

co
rd

ed
in

m
ill

im
et

re
s

an
d

de
pt

hs
in

m
et

re
s.

8.
W

at
er

an
d

G
as

se
rv

ic
es

to
in

di
vi

du
al

pr
op

er
tie

s
ar

e
of

te
n

of
a

si
ze

th
at

ca
nn

ot
be

de
te

ct
ed

us
in

g
E

le
ct

ro
m

ag
ne

tic
or

G
PR

in
ve

st
ig

at
io

n,
w

he
ne

ve
r

po
ss

ib
le

th
e

ro
ut

e
w

ill
be

ad
de

d
fro

m
su

rfa
ce

ev
id

en
ce

(p
ip

e
ris

er
s,

va
lv

es
,e

tc
),

bu
tt

hi
s

sh
ou

ld
be

vi
ew

ed
as

a
gu

id
e

on
ly

.

9.
M

K
S

ur
ve

ys
ca

nn
ot

co
nf

irm
w

he
n

se
rv

ic
es

ar
e

re
du

nd
an

t
an

d
un

le
ss

th
er

e
is

su
rfa

ce
ev

id
en

ce
of

a
re

du
nd

an
ts

er
vi

ce
,c

an
no

tg
ua

ra
nt

ee
be

in
g

ab
le

to
lo

ca
te

al
lr

ed
un

da
nt

se
rv

ic
es

.

10
.W

he
re

ve
r

po
ss

ib
le

th
e

re
su

lts
of

ou
r

in
ve

st
ig

at
io

ns
w

ill
be

cr
os

s
re

fe
re

nc
ed

w
ith

re
co

rd
in

fo
rm

at
io

n
an

d
w

he
re

th
er

e
is

fu
rth

er
in

fo
rm

at
io

n
av

ai
la

bl
e

an
d

th
is

ca
nn

ot
be

de
te

ct
ed

on
si

te
,

th
e

in
fo

rm
at

io
n

w
ill

be
ad

de
d

to
th

e
dr

aw
in

g
an

d
in

di
ca

te
d

as
su

ch
(R

).
H

ow
ev

er
it

sh
ou

ld
be

no
te

d
th

at
th

e
co

m
pl

et
en

es
s

an
d

ac
cu

ra
cy

of
th

e
re

co
rd

s
ca

nn
ot

be
gu

ar
an

te
ed

.

11
.T

he
ut

ili
ty

in
fo

rm
at

io
n

ha
s

be
en

co
m

pi
le

d
fro

m
no

n-
in

tru
si

ve
su

rv
ey

te
ch

ni
qu

es
;i

ta
lw

ay
s

re
m

ai
ns

po
ss

ib
le

th
at

th
er

e
ar

e
ad

di
tio

na
ls

er
vi

ce
s

w
ith

in
th

e
su

rv
ey

bo
un

da
ry

th
at

w
e

ha
ve

no
t

be
en

ab
le

to
de

te
ct

.
W

e
re

co
m

m
en

d
th

at
ca

re
is

ta
ke

n
on

si
te

an
d

th
at

al
ls

er
vi

ce
re

co
rd

s
ar

e
us

ed
in

co
nj

un
ct

io
n

w
ith

th
is

su
rv

ey
.

12
.T

he
re

sp
on

si
bi

lit
y

fo
r

av
oi

di
ng

da
m

ag
e

to
as

se
ts

an
d

se
rv

ic
es

on
si

te
sh

al
l

be
th

at
of

th
e

pe
rs

on
s

pr
op

os
in

g
to

ex
ca

va
te

w
ith

in
th

e
su

rv
ey

ed
ar

ea
,w

ho
sh

al
lb

e
lia

bl
e

to
th

e
as

se
to

w
ne

r
an

d
an

y
th

ird
pa

rty
w

ho
m

ay
be

af
fe

ct
ed

in
an

y
w

ay
fo

ra
ny

lo
ss

or
da

m
ag

e.

A
LW

A
YS

EX
ER

C
IS

E
C

A
U

TI
O

N
W

HE
N

EX
CA

VA
TI

NG
.

EL
EC

TR
O

N
IC

AL
LY

D
ER

IV
ED

d

D
EP

TH
TO

IN
VE

R
T

Id
D

EP
TH

TO
C

R
O

W
N

C
d

PA
SS

IV
EL

Y
D

ER
IV

ED
Pd

D
EP

TH
TO

SO
FF

IT
Sd

BA
SE

LE
VE

L
BL

C
O

VE
R

LE
VE

L
C

L

BA
C

K
D

R
O

P
LE

VE
L

BD

IN
VE

R
T

LE
VE

L
IL

SO
FF

IT
LE

VE
L

SO
F

C
AS

T
IR

O
N

C
I

AL
KA

TH
EN

E
AL

K

D
U

C
TI

LE
IR

O
N

D
I

BR
IC

K
BK

ST
EE

L
ST

C
O

N
C

R
ET

E
C

O

M
ED

IU
M

D
EN

SI
TY

PE
M

D
PE

H
IG

H
D

EN
SI

TY
PE

H
D

PE

VI
TR

IF
IE

D
C

LA
Y

VC

PE
R

FO
R

AT
ED

PE
R

C
H

EM
IC

AL
W

AT
ER

C
H

W

R
ED

U
N

D
AN

T
SE

R
VI

C
E

R
ED

R
IS

IN
G

M
AI

N
R

/M
AI

N

FO
FI

BR
E

O
PT

IC

BU
S

ST
O

P
BS

C
AT

C
H

PI
T

C
/P

IT

W
ET

W
EL

L
W

/W
EL

L

PU
M

P
PU

D
R

O
P

KE
R

B
D

K

EL
EC

TR
IC

C
O

N
TR

O
L

BO
X

EBFP
FO

O
TP

AT
H

G
AT

E
PO

ST
G

P

KE
R

B
O

U
TL

ET
KO

LE
TT

ER
BO

X
LB

LI
TT

ER
BI

N
BI

N

TE
LE

PH
O

N
E

C
AL

L
BO

X
TC

B

O
SB

M

R
O

AD
SI

G
N

R
S

R
ET

AI
N

IN
G

W
AL

L
R

W
ST

R
EE

T
N

AM
E

PL
AT

E
SN

P

ST
AY

C
AB

LE
ST

W
AT

ER
LE

VE
L

W
L

R
O

O
F

LE
VE

L
R

L

FL
O

O
R

LE
VE

L
FL

W
AT

ER
M

ET
ER

W
M

W
IR

E
M

ES
H

FE
N

C
E

C
H

AI
N

LI
N

K
FE

N
C

E

PO
ST

AN
D

R
AI

L
FE

N
C

E
PO

ST
AN

D
W

IR
E

FE
N

C
E

P/
R

P/
W

W
/M

C
/L

BA
R

BE
D

W
IR

E
FE

N
C

E
B/

W

C
O

N
C

R
ET

E
PA

N
EL

FE
N

C
E

C
PL

C
O

R
R

U
G

AT
ED

IR
O

N
FE

N
C

E
C

/I

C
LO

SE
D

BO
AR

D
ED

FE
N

C
E

C
/B

IR
O

N
R

AI
LI

N
G

S
I/R

C
H

ES
TN

U
T

PA
IL

IN
G

C
N

P

KE
Y

SO
IL

PI
PE

SP

PO
ST

PO

M
T

M
ilt

on
Ke

yn
es

Te
l0

19
08

56
55

61
en

qu
iri

es
@

m
ks

ur
ve

ys
.c

o.
u

O
xf

or
d

Te
l0

18
65

59
49

79
ox

fo
rd

@
m

ks
ur

ve
ys

.c
o.

u
W

es
tM

id
la

nd
s

Te
l0

15
62

54
05

00
w

es
tm

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

E
as

tM
id

la
nd

s
Te

l0
11

6
28

49
12

7
ea

st
m

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

Te
l0

14
03

24
31

62
ho

rs
ha

m
@

m
ks

ur
ve

ys
.c

o.
u

B
R

O
A

D
W

A
TE

R
R

O
A

D
,W

EL
W

YN
G

A
R

D
EN

CI
TY

,H
ER

TF
O

RD
SH

IR
E

EX
TE

R
N

A
L

U
N

D
ER

G
R

O
U

N
D

SE
R

VI
CE

S
SU

RV
EY

SU
R

VE
Y

R
EP

O
RT

D
at

e:
10

Ja
nu

ar
y

20
14

Jo
b

N
o:

19
04

0

G
en

er
al

R
ec

or
d

in
fo

rm
at

io
n

w
as

ob
ta

in
ed

fro
m

O
pe

nr
ea

ch
(te

le
co

m
),

U
K

Po
w

er
N

et
w

or
ks

(e
le

ct
ric

),
N

at
io

na
lG

rid
(G

as
),

Af
fin

ity
W

at
er

(w
at

er
m

ai
ns

),
Th

am
es

W
at

er
(S

ew
er

s)
an

d
Vi

rg
in

M
ed

ia
(C

AT
V)

.A
dd

iti
on

al
re

co
rd

in
fo

rm
at

io
n

w
as

re
qu

es
te

d
fro

m
Li

ne
se

ar
ch

ho
w

ev
er

no
ap

pa
ra

tu
s

w
as

af
fe

ct
ed

.S
ite

st
af

fp
ro

vi
de

d
fu

rth
er

lo
ca

lk
no

w
le

dg
e.

A
bb

re
vi

at
io

ns
Ke

y
R

D
–

R
ad

io
de

te
ct

io
n.

Th
e

R
D

80
00

is
an

el
ec

tro
m

ag
ne

tic
de

te
ct

or
,w

hi
ch

ca
n

tra
ns

m
it

a
si

gn
al

on
to

a
m

et
al

lic
se

rv
ic

e,
an

d
lo

ca
te

it
fro

m
th

e
su

rfa
ce

.
G

PR
–

G
ro

un
d

Pe
ne

tra
tin

g
R

ad
ar

.
U

se
d

to
sc

an
th

e
va

ria
tio

ns
in

gr
ou

nd
si

gn
at

ur
e

fro
m

th
e

su
rfa

ce
by

ra
da

r.
Su

cc
es

s
is

de
pe

nd
en

to
n

fa
vo

ur
ab

le
gr

ou
nd

co
nd

iti
on

s.
H

V
–

H
ig

h
Vo

lta
ge

.
An

y
el

ec
tri

ci
ty

ca
bl

es
11

kV
an

d
ab

ov
e.

LV
–

Lo
w

Vo
lta

ge
.

An
y

el
ec

tri
ci

ty
ca

bl
es

be
lo

w
11

kV
.

D
ra

in
ag

e
Al

ld
ra

in
ag

e
w

as
lif

te
d

w
ith

pi
pe

si
ze

s
an

d
in

ve
rt

le
ve

ls
re

co
rd

ed
.W

he
re

ve
rp

os
si

bl
e

th
e

ch
am

be
rs

iz
es

ha
ve

be
en

re
co

rd
ed

an
d

po
si

tio
ne

d
on

th
e

dr
aw

in
g.

Al
lc

on
ne

ct
io

ns
fro

m
gu

lli
es

,e
xt

er
na

lr
ai

nw
at

er
pi

pe
s

an
d

ex
te

rn
al

so
il

st
ac

ks
ha

ve
be

en
pr

ov
en

w
he

re
ve

rp
os

si
bl

e
in

to
m

an
ho

le
s

an
d

se
w

er
ru

ns
.W

he
re

a
sa

dd
le

co
nn

ec
tio

n
is

pr
es

en
tt

he
po

si
tio

n
is

as
su

m
ed

on
ly

.C
on

ne
ct

io
ns

be
tw

ee
n

m
an

ho
le

s
ha

ve
be

en
as

su
m

ed
to

be
st

ra
ig

ht
.R

ec
om

m
en

d
sc

ru
bb

in
g

ba
ck

so
m

e
ar

ea
s

of
de

ns
e

ve
ge

ta
tio

n
to

in
ve

st
ig

at
e

ar
ea

fu
lly

.P
os

si
bl

e
pu

m
p

m
ai

n
to

th
e

w
es

to
ft

he
si

te
in

ov
er

gr
ow

n
ar

ea
.T

w
o

su
rfa

ce
w

at
er

se
w

er
m

an
ho

le
s

in
va

ca
nt

pl
ot

to
th

e
no

rth
w

es
to

ft
he

si
te

w
er

e
un

ab
le

to
be

lo
ca

te
d

du
e

to
de

ns
e

ve
ge

ta
tio

n.
G

ul
lie

s
on

ol
d

tra
in

tra
ck

s
to

th
e

w
es

to
ft

he
m

ai
n

fa
ct

or
y

w
er

e
al

lb
lo

ck
ed

,u
na

bl
e

to
su

rv
ey

.R
ec

om
m

en
d

co
nf

in
ed

sp
ac

e
en

try
on

so
m

e
ch

am
be

rs
ac

ro
ss

th
e

si
te

to
in

ve
st

ig
at

e
fu

lly
.

Al
ld

ra
in

ag
e

sh
ou

ld
be

cr
os

s
ch

ec
ke

d
in

cr
iti

ca
la

re
as

by
C

C
TV

su
rv

ey
or

ha
nd

du
g

tri
al

ho
le

s.

W
at

er
W

at
er

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.C

on
fin

ed
sp

ac
e

en
try

is
re

om
m

en
de

d
to

in
ve

st
ig

at
e

so
m

e
ch

am
be

rs
m

or
e

th
or

ou
gh

ly
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

G
as

G
as

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

El
ec

tri
ci

ty
Al

le
le

ct
ric

ity
ca

bl
es

on
si

te
ha

ve
be

en
tra

ce
d

w
ith

el
ec

tro
ni

ca
lly

de
riv

ed
de

pt
hs

re
co

rd
ed

.
Th

er
e

w
as

no
ac

ce
ss

to
th

e
lo

ca
lU

K
Po

w
er

N
et

w
or

k
su

bs
ta

tio
ns

th
er

ef
or

e
th

e
H

V
ro

ut
es

w
er

e
lo

ca
te

d
us

in
g

th
e

po
w

er
sw

ee
p

fu
nc

tio
n

on
th

e
R

D
re

ce
iv

er
an

d
de

pt
hs

ob
ta

in
ed

bt
in

du
ct

io
n

w
he

re
po

ss
ib

le
.P

os
si

bl
e

un
id

en
tif

ie
d

po
te

nd
ed

ca
bl

es
pr

es
en

to
n

va
ca

nt
pl

ot
to

th
e

so
ut

h
of

th
e

si
te

,c
au

tio
n

ad
vi

se
d

w
hi

ls
te

xc
av

at
in

g
in

th
is

ar
ea

.T
ria

le
xc

av
at

io
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
po

si
tio

n,
de

pt
h

an
d

nu
m

be
ro

fc
ab

le
s

in
an

y
on

e
sw

ee
p.

Te
le

co
m

Al
lt

el
ec

om
du

ct
s

ha
ve

be
en

tra
ce

d
w

ith
de

pt
hs

re
co

rd
ed

.D
ue

to
la

w
s

pr
ot

ec
tin

g
Br

iti
sh

Te
le

co
m

ap
pa

ra
tu

s
al

ld
uc

ts
ha

ve
be

en
lo

ca
te

d
us

in
g

re
m

ot
e

de
te

ct
io

n
te

ch
ni

qu
es

on
ly

an
d

co
m

pa
re

d
w

ith
re

co
rd

in
fo

rm
at

io
n.

C
ha

m
be

rs
iz

es
ha

ve
be

en
re

co
rd

ed
us

in
g

G
PR

te
ch

ni
qu

es
w

he
re

ve
rp

os
si

bl
e.

Fo
rf

ur
th

er
in

fo
rm

at
io

n
re

ga
rd

in
g

BT
ap

pa
ra

tu
s

pl
ea

se
co

nt
ac

tO
pe

nr
ea

ch
di

re
ct

ly
.

C
A

TV
/D

AT
A

Al
lC

AT
V/

D
at

a
co

ve
rs

ha
ve

be
en

lif
te

d
w

ith
du

ct
s

tra
ce

d
be

tw
ee

n.
El

ec
tro

ni
ca

lly
de

riv
ed

de
pt

hs
ha

ve
be

en
re

co
rd

ed
al

on
g

th
e

tra
ce

d
ro

ut
es

.T
he

nu
m

be
ro

fd
uc

ts
al

on
g

an
y

on
e

tra
ce

ha
s

be
en

re
co

rd
ed

,a
nd

in
di

ca
te

d
ad

ja
ce

nt
to

th
e

dr
aw

pi
tc

ha
m

be
rs

.P
le

as
e

no
te

th
at

em
pt

y
du

ct
s

ca
nn

ot
al

w
ay

s
be

tra
ce

d
an

d
ar

e
th

er
ef

or
e

as
su

m
ed

or
ad

de
d

to
th

e
dr

aw
in

g
fro

m
th

e
re

co
rd

in
fo

rm
at

io
n

w
he

re
ve

rn
ec

es
sa

ry
.

SE
E

C
A

U
TI

O
N

A
R

Y
N

O
TE

S
W

IT
HI

N
TH

E
UT

IL
IT

Y
KE

Y

S
he

et
La

yo
ut

1
2

3
4

5
6



H
Y

D
E

W
A

Y

A1000BROADWATERROAD

U
til

ity
S

ur
ve

y

R
ev

is
io

n
D

es
cr

ip
tio

n
D

at
e

0
2

4
6

8
10

12
14

16
18

20
22

B
ro

ad
w

at
er

R
oa

d
W

el
w

yn
G

ar
de

n
C

ity
H

er
tfo

rd
sh

ire

S
ca

le
S

he
et

Si
ze

:
S

he
et

N
um

be
r:

D
at

e:

S
ur

ve
ye

d
By

:
P

ro
je

ct
N

um
be

r:

1:
20

0
A0

4
Ja

nu
ar

y
20

14

D
F

19
04

0
A

pp
ro

ve
d

By
:

G
L

R
ev

: -

N
ot

es
:

1.
U

TI
LI

TY
A

N
D

S
ER

VI
C

E
IN

FO
R

M
A

TI
O

N
A

D
D

ED
TO

TO
PO

G
R

AP
H

IC
AL

S
U

R
V

EY
PR

O
D

U
C

ED
BY

LA
S

ER
SU

R
VE

Y
S.

JO
B

N
o.

L6
08

0.
D

AT
E

D
EC

E
M

BE
R

20
13

.N
O

S
IT

E
VE

R
IF

IC
A

TI
O

N
C

AR
R

IE
D

O
U

T
B

Y
M

K
S

U
R

VE
YS

U
N

LE
S

S
SP

EC
IF

IC
TO

U
TI

LI
TI

ES
.

2.
D

R
A

IN
AG

E
IN

FO
R

M
AT

IO
N

H
A

S
BE

EN
D

ET
ER

M
IN

ED
W

IT
H

O
U

T
M

AN
E

N
TR

Y
IN

TO
C

H
AM

B
ER

S
AN

D
W

H
IL

ST
EV

E
R

Y
EF

FO
R

T
H

A
S

B
EE

N
M

AD
E

TO
C

O
R

R
EC

TL
Y

ID
E

N
TI

FY
TH

IS
IN

FO
R

M
A

TI
O

N
,I

T
SH

O
U

LD
AL

W
AY

S
BE

C
H

EC
KE

D
IN

AR
EA

S
TH

AT
AR

E
C

R
IT

IC
AL

TO
TH

E
FU

TU
R

E
PR

O
PO

S
AL

.
3.

A
LL

SE
W

ER
S

AR
E

P
R

ES
U

M
E

D
TO

B
E

S
TR

A
IG

H
T

B
ET

W
EE

N
C

H
AM

BE
R

S.

w
w

w
.m

ks
ur

ve
ys

.c
o.

uk

H
or

sh
am

FW
FO

U
L

W
AT

ER

W
AT

ER
R

IS
ER

W
R

M
ET

ER

M
AR

KE
R

PO
ST

/P
LA

TE

G
AS

R
IS

ER
G

AS
VA

LV
E

KI
LO

VO
LT

LA
M

P
PO

ST

LO
W

VO
LT

AG
E

M
AN

H
O

LE

PO
LY

ET
H

YL
EN

E
PI

PE
O

N
W

AL
L

R
O

D
D

IN
G

EY
E

IN
SP

EC
TI

O
N

C
O

VE
R

N
O

PI
PE

S
VI

SI
BL

E

ST
O

P
C

O
C

K

SO
IL

VE
N

T
PI

PE
ST

O
P

VA
LV

E

U
N

AB
LE

TO
LI

FT

W
AS

H
O

U
T

R
AI

N
W

AT
ER

PI
PE

N
O

FU
R

TH
ER

IN
FO

R
M

AT
IO

N

SU
R

FA
C

E
W

AT
ER

G
U

LL
Y

PE
PO

W

U
TL

SW R
W

P

R
E

SC SV
P

SV

W
O

G
RN
FI

N
PV

G
V

ICKV LP M
H

M
T

M
K

LV G
Y

D
IS

U
SE

D

AI
R

VE
N

T

BT
IN

SP
EC

TI
O

N
C

O
VE

R

C
AB

LE
O

N
W

AL
L

C
AB

LE
R

IS
ER

EN
D

O
F

TR
AC

E

EA
R

TH
R

O
D

FI
R

E
H

YD
R

AN
T

FU
EL

TA
N

K
FI

LL
PO

IN
T

EO
T

FF
P

C
O

W

C
RD
IS

ER FH(A
C

P)

AV BT

BO
LL

AR
D

BO
BO

LL
AR

D
LI

G
H

T
BO

L

BE
LI

SH
A

BE
AC

O
N

BB

TR
AF

FI
C

LI
G

H
T

TL
TR

AF
FI

C
LI

G
H

T
C

O
VE

R
TL

C

LA
M

P
H

O
LE

LH

EL
EC

TR
IC

PO
LE

EP

LO
O

P
D

ET
EC

TO
R

LD

TE
LE

C
O

M
PO

LE
TP

H
IG

H
VO

LT
AG

E
H

V

C
O

M
BI

N
ED

W
AT

ER
C

W

PI
PE

TO
G

R
O

U
N

D
PT

G

IN
TE

R
C

EP
TO

R
IN

T

N
O

D
EP

TH
IN

FO
R

M
AT

IO
N

N
D

I

C
O

N
TR

O
L

BO
X

C
BG
PR

AS
BE

ST
O

S
C

EM
EN

T
AC

SP
U

N
IR

O
N

SI

U
LT

R
A

R
IB

U
R

IB

PO
LY

VI
N

YL
C

H
LO

R
ID

E
PV

C

M
O

N
IT

O
R

IN
G

W
EL

L
M

/W
EL

L

VE
N

T
PI

PE
VP

C
AB

LE
TE

LE
VI

SI
O

N
C

AT
V

D
R

AI
N

AG
E

C
H

AN
N

EL
D

C
H

U
N

AB
LE

TO
SU

R
VE

Y
U

TS

1.
E

le
ct

ro
m

ag
ne

tic
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

un
de

rg
ro

un
d

se
rv

ic
es

,t
he

re
su

lts
ar

e
no

t
in

fa
lli

bl
e

an
d

tri
al

ex
ca

va
tio

ns
m

us
t

be
ca

rri
ed

ou
t

in
or

de
r

to
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

2.
G

ro
un

d
P

en
et

ra
tin

g
R

ad
ar

(G
PR

)
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

no
n

m
et

al
lic

se
rv

ic
es

(in
cl

ud
in

g
fib

re
op

tic
)w

he
re

ve
rr

ec
or

d
in

fo
rm

at
io

n
or

su
rfa

ce
sc

ar
rin

g
in

di
ca

te
s

th
e

ex
is

te
nc

e
of

a
pa

rti
cu

la
r

se
rv

ic
e.

Th
e

in
te

rp
re

ta
tio

n
of

th
es

e
re

su
lts

is
no

ti
nf

al
lib

le
an

d
su

cc
es

s
w

ill
de

pe
nd

on
a

nu
m

be
ro

ff
ac

to
rs

in
cl

ud
in

g
so

il
ty

pe
,g

ro
un

d
w

at
er

le
ve

ls
an

d
su

rfa
ce

co
nd

iti
on

s,
he

nc
e

tri
al

ex
ca

va
tio

ns
m

us
tb

e
ca

rri
ed

ou
t

in
or

de
rt

o
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

3.
D

ep
th

s
de

riv
ed

vi
a

el
ec

tro
m

ag
ne

tic
de

te
ct

io
n

ar
e

us
ua

lly
ta

ke
n

to
th

e
ce

nt
re

of
th

e
co

nd
uc

to
r

(c
ab

le
,

m
et

al
lic

pi
pe

)a
nd

th
os

e
de

riv
ed

vi
a

G
ro

un
d

P
en

et
ra

tin
g

R
ad

ar
ar

e
us

ua
lly

to
th

e
to

p
of

th
e

se
rv

ic
e.

4.
W

he
re

ca
bl

e
ro

ut
es

ca
nn

ot
be

in
di

vi
du

al
ly

se
le

ct
ed

fo
r

tra
ci

ng
,a

ny
on

e
tra

ce
co

ul
d

be
a

si
ng

le
ca

bl
e

or
a

cl
us

te
ro

fc
ab

le
s.

5.
Th

e
lo

ca
tio

ns
of

'p
ot

-e
nd

ed
'c

ab
le

s
ar

e
of

te
n

di
ffi

cu
lt

to
de

te
ct

an
d

al
th

ou
gh

w
e

w
ill

m
ak

e
al

lr
ea

so
na

bl
e

ef
fo

rts
to

lo
ca

te
or

tra
ns

po
se

th
is

in
fo

rm
at

io
n

fro
m

re
co

rd
s,

w
e

ca
nn

ot
gu

ar
an

te
e

th
at

'p
ot

-e
nd

ed
'c

ab
le

s
do

no
te

xi
st

on
th

is
si

te
.

6.
D

ra
in

ag
e

in
fo

rm
at

io
n

ha
s

be
en

ob
ta

in
ed

w
ith

ou
t

m
an

en
try

in
to

th
e

ch
am

be
r

an
d

M
K

S
ur

ve
ys

pr
es

um
e

th
at

se
w

er
s

ar
e

st
ra

ig
ht

be
tw

ee
n

ch
am

be
rs

.

7.
Pi

pe
/

D
uc

t
si

ze
s

ar
e

sh
ow

n
fro

m
vi

su
al

in
sp

ec
tio

n
or

ta
ke

n
fro

m
re

co
rd

in
fo

rm
at

io
n.

Pi
pe

si
ze

s
ar

e
re

co
rd

ed
in

m
ill

im
et

re
s

an
d

de
pt

hs
in

m
et

re
s.

8.
W

at
er

an
d

G
as

se
rv

ic
es

to
in

di
vi

du
al

pr
op

er
tie

s
ar

e
of

te
n

of
a

si
ze

th
at

ca
nn

ot
be

de
te

ct
ed

us
in

g
E

le
ct

ro
m

ag
ne

tic
or

G
PR

in
ve

st
ig

at
io

n,
w

he
ne

ve
r

po
ss

ib
le

th
e

ro
ut

e
w

ill
be

ad
de

d
fro

m
su

rfa
ce

ev
id

en
ce

(p
ip

e
ris

er
s,

va
lv

es
,e

tc
),

bu
tt

hi
s

sh
ou

ld
be

vi
ew

ed
as

a
gu

id
e

on
ly

.

9.
M

K
S

ur
ve

ys
ca

nn
ot

co
nf

irm
w

he
n

se
rv

ic
es

ar
e

re
du

nd
an

t
an

d
un

le
ss

th
er

e
is

su
rfa

ce
ev

id
en

ce
of

a
re

du
nd

an
ts

er
vi

ce
,c

an
no

tg
ua

ra
nt

ee
be

in
g

ab
le

to
lo

ca
te

al
lr

ed
un

da
nt

se
rv

ic
es

.

10
.W

he
re

ve
r

po
ss

ib
le

th
e

re
su

lts
of

ou
r

in
ve

st
ig

at
io

ns
w

ill
be

cr
os

s
re

fe
re

nc
ed

w
ith

re
co

rd
in

fo
rm

at
io

n
an

d
w

he
re

th
er

e
is

fu
rth

er
in

fo
rm

at
io

n
av

ai
la

bl
e

an
d

th
is

ca
nn

ot
be

de
te

ct
ed

on
si

te
,

th
e

in
fo

rm
at

io
n

w
ill

be
ad

de
d

to
th

e
dr

aw
in

g
an

d
in

di
ca

te
d

as
su

ch
(R

).
H

ow
ev

er
it

sh
ou

ld
be

no
te

d
th

at
th

e
co

m
pl

et
en

es
s

an
d

ac
cu

ra
cy

of
th

e
re

co
rd

s
ca

nn
ot

be
gu

ar
an

te
ed

.

11
.T

he
ut

ili
ty

in
fo

rm
at

io
n

ha
s

be
en

co
m

pi
le

d
fro

m
no

n-
in

tru
si

ve
su

rv
ey

te
ch

ni
qu

es
;i

ta
lw

ay
s

re
m

ai
ns

po
ss

ib
le

th
at

th
er

e
ar

e
ad

di
tio

na
ls

er
vi

ce
s

w
ith

in
th

e
su

rv
ey

bo
un

da
ry

th
at

w
e

ha
ve

no
t

be
en

ab
le

to
de

te
ct

.
W

e
re

co
m

m
en

d
th

at
ca

re
is

ta
ke

n
on

si
te

an
d

th
at

al
ls

er
vi

ce
re

co
rd

s
ar

e
us

ed
in

co
nj

un
ct

io
n

w
ith

th
is

su
rv

ey
.

12
.T

he
re

sp
on

si
bi

lit
y

fo
r

av
oi

di
ng

da
m

ag
e

to
as

se
ts

an
d

se
rv

ic
es

on
si

te
sh

al
l

be
th

at
of

th
e

pe
rs

on
s

pr
op

os
in

g
to

ex
ca

va
te

w
ith

in
th

e
su

rv
ey

ed
ar

ea
,w

ho
sh

al
lb

e
lia

bl
e

to
th

e
as

se
to

w
ne

r
an

d
an

y
th

ird
pa

rty
w

ho
m

ay
be

af
fe

ct
ed

in
an

y
w

ay
fo

ra
ny

lo
ss

or
da

m
ag

e.

A
LW

A
YS

EX
ER

C
IS

E
C

A
U

TI
O

N
W

HE
N

EX
CA

VA
TI

NG
.

EL
EC

TR
O

N
IC

AL
LY

D
ER

IV
ED

d

D
EP

TH
TO

IN
VE

R
T

Id
D

EP
TH

TO
C

R
O

W
N

C
d

PA
SS

IV
EL

Y
D

ER
IV

ED
Pd

D
EP

TH
TO

SO
FF

IT
Sd

BA
SE

LE
VE

L
BL

C
O

VE
R

LE
VE

L
C

L

BA
C

K
D

R
O

P
LE

VE
L

BD

IN
VE

R
T

LE
VE

L
IL

SO
FF

IT
LE

VE
L

SO
F

C
AS

T
IR

O
N

C
I

AL
KA

TH
EN

E
AL

K

D
U

C
TI

LE
IR

O
N

D
I

BR
IC

K
BK

ST
EE

L
ST

C
O

N
C

R
ET

E
C

O

M
ED

IU
M

D
EN

SI
TY

PE
M

D
PE

H
IG

H
D

EN
SI

TY
PE

H
D

PE

VI
TR

IF
IE

D
C

LA
Y

VC

PE
R

FO
R

AT
ED

PE
R

C
H

EM
IC

AL
W

AT
ER

C
H

W

R
ED

U
N

D
AN

T
SE

R
VI

C
E

R
ED

R
IS

IN
G

M
AI

N
R

/M
AI

N

FO
FI

BR
E

O
PT

IC

BU
S

ST
O

P
BS

C
AT

C
H

PI
T

C
/P

IT

W
ET

W
EL

L
W

/W
EL

L

PU
M

P
PU

D
R

O
P

KE
R

B
D

K

EL
EC

TR
IC

C
O

N
TR

O
L

BO
X

EBFP
FO

O
TP

AT
H

G
AT

E
PO

ST
G

P

KE
R

B
O

U
TL

ET
KO

LE
TT

ER
BO

X
LB

LI
TT

ER
BI

N
BI

N

TE
LE

PH
O

N
E

C
AL

L
BO

X
TC

B

O
SB

M

R
O

AD
SI

G
N

R
S

R
ET

AI
N

IN
G

W
AL

L
R

W
ST

R
EE

T
N

AM
E

PL
AT

E
SN

P

ST
AY

C
AB

LE
ST

W
AT

ER
LE

VE
L

W
L

R
O

O
F

LE
VE

L
R

L

FL
O

O
R

LE
VE

L
FL

W
AT

ER
M

ET
ER

W
M

W
IR

E
M

ES
H

FE
N

C
E

C
H

AI
N

LI
N

K
FE

N
C

E

PO
ST

AN
D

R
AI

L
FE

N
C

E
PO

ST
AN

D
W

IR
E

FE
N

C
E

P/
R

P/
W

W
/M

C
/L

BA
R

BE
D

W
IR

E
FE

N
C

E
B/

W

C
O

N
C

R
ET

E
PA

N
EL

FE
N

C
E

C
PL

C
O

R
R

U
G

AT
ED

IR
O

N
FE

N
C

E
C

/I

C
LO

SE
D

BO
AR

D
ED

FE
N

C
E

C
/B

IR
O

N
R

AI
LI

N
G

S
I/R

C
H

ES
TN

U
T

PA
IL

IN
G

C
N

P

KE
Y

SO
IL

PI
PE

SP

PO
ST

PO

M
T

M
ilt

on
Ke

yn
es

Te
l0

19
08

56
55

61
en

qu
iri

es
@

m
ks

ur
ve

ys
.c

o.
u

O
xf

or
d

Te
l0

18
65

59
49

79
ox

fo
rd

@
m

ks
ur

ve
ys

.c
o.

u
W

es
tM

id
la

nd
s

Te
l0

15
62

54
05

00
w

es
tm

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

E
as

tM
id

la
nd

s
Te

l0
11

6
28

49
12

7
ea

st
m

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

Te
l0

14
03

24
31

62
ho

rs
ha

m
@

m
ks

ur
ve

ys
.c

o.
u

B
R

O
A

D
W

A
TE

R
R

O
A

D
,W

EL
W

YN
G

A
R

D
EN

CI
TY

,H
ER

TF
O

RD
SH

IR
E

EX
TE

R
N

A
L

U
N

D
ER

G
R

O
U

N
D

SE
R

VI
CE

S
SU

RV
EY

SU
R

VE
Y

R
EP

O
RT

D
at

e:
10

Ja
nu

ar
y

20
14

Jo
b

N
o:

19
04

0

G
en

er
al

R
ec

or
d

in
fo

rm
at

io
n

w
as

ob
ta

in
ed

fro
m

O
pe

nr
ea

ch
(te

le
co

m
),

U
K

Po
w

er
N

et
w

or
ks

(e
le

ct
ric

),
N

at
io

na
lG

rid
(G

as
),

Af
fin

ity
W

at
er

(w
at

er
m

ai
ns

),
Th

am
es

W
at

er
(S

ew
er

s)
an

d
Vi

rg
in

M
ed

ia
(C

AT
V)

.A
dd

iti
on

al
re

co
rd

in
fo

rm
at

io
n

w
as

re
qu

es
te

d
fro

m
Li

ne
se

ar
ch

ho
w

ev
er

no
ap

pa
ra

tu
s

w
as

af
fe

ct
ed

.S
ite

st
af

fp
ro

vi
de

d
fu

rth
er

lo
ca

lk
no

w
le

dg
e.

A
bb

re
vi

at
io

ns
Ke

y
R

D
–

R
ad

io
de

te
ct

io
n.

Th
e

R
D

80
00

is
an

el
ec

tro
m

ag
ne

tic
de

te
ct

or
,w

hi
ch

ca
n

tra
ns

m
it

a
si

gn
al

on
to

a
m

et
al

lic
se

rv
ic

e,
an

d
lo

ca
te

it
fro

m
th

e
su

rfa
ce

.
G

PR
–

G
ro

un
d

Pe
ne

tra
tin

g
R

ad
ar

.
U

se
d

to
sc

an
th

e
va

ria
tio

ns
in

gr
ou

nd
si

gn
at

ur
e

fro
m

th
e

su
rfa

ce
by

ra
da

r.
Su

cc
es

s
is

de
pe

nd
en

to
n

fa
vo

ur
ab

le
gr

ou
nd

co
nd

iti
on

s.
H

V
–

H
ig

h
Vo

lta
ge

.
An

y
el

ec
tri

ci
ty

ca
bl

es
11

kV
an

d
ab

ov
e.

LV
–

Lo
w

Vo
lta

ge
.

An
y

el
ec

tri
ci

ty
ca

bl
es

be
lo

w
11

kV
.

D
ra

in
ag

e
Al

ld
ra

in
ag

e
w

as
lif

te
d

w
ith

pi
pe

si
ze

s
an

d
in

ve
rt

le
ve

ls
re

co
rd

ed
.W

he
re

ve
rp

os
si

bl
e

th
e

ch
am

be
rs

iz
es

ha
ve

be
en

re
co

rd
ed

an
d

po
si

tio
ne

d
on

th
e

dr
aw

in
g.

Al
lc

on
ne

ct
io

ns
fro

m
gu

lli
es

,e
xt

er
na

lr
ai

nw
at

er
pi

pe
s

an
d

ex
te

rn
al

so
il

st
ac

ks
ha

ve
be

en
pr

ov
en

w
he

re
ve

rp
os

si
bl

e
in

to
m

an
ho

le
s

an
d

se
w

er
ru

ns
.W

he
re

a
sa

dd
le

co
nn

ec
tio

n
is

pr
es

en
tt

he
po

si
tio

n
is

as
su

m
ed

on
ly

.C
on

ne
ct

io
ns

be
tw

ee
n

m
an

ho
le

s
ha

ve
be

en
as

su
m

ed
to

be
st

ra
ig

ht
.R

ec
om

m
en

d
sc

ru
bb

in
g

ba
ck

so
m

e
ar

ea
s

of
de

ns
e

ve
ge

ta
tio

n
to

in
ve

st
ig

at
e

ar
ea

fu
lly

.P
os

si
bl

e
pu

m
p

m
ai

n
to

th
e

w
es

to
ft

he
si

te
in

ov
er

gr
ow

n
ar

ea
.T

w
o

su
rfa

ce
w

at
er

se
w

er
m

an
ho

le
s

in
va

ca
nt

pl
ot

to
th

e
no

rth
w

es
to

ft
he

si
te

w
er

e
un

ab
le

to
be

lo
ca

te
d

du
e

to
de

ns
e

ve
ge

ta
tio

n.
G

ul
lie

s
on

ol
d

tra
in

tra
ck

s
to

th
e

w
es

to
ft

he
m

ai
n

fa
ct

or
y

w
er

e
al

lb
lo

ck
ed

,u
na

bl
e

to
su

rv
ey

.R
ec

om
m

en
d

co
nf

in
ed

sp
ac

e
en

try
on

so
m

e
ch

am
be

rs
ac

ro
ss

th
e

si
te

to
in

ve
st

ig
at

e
fu

lly
.

Al
ld

ra
in

ag
e

sh
ou

ld
be

cr
os

s
ch

ec
ke

d
in

cr
iti

ca
la

re
as

by
C

C
TV

su
rv

ey
or

ha
nd

du
g

tri
al

ho
le

s.

W
at

er
W

at
er

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.C

on
fin

ed
sp

ac
e

en
try

is
re

om
m

en
de

d
to

in
ve

st
ig

at
e

so
m

e
ch

am
be

rs
m

or
e

th
or

ou
gh

ly
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

G
as

G
as

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

El
ec

tri
ci

ty
Al

le
le

ct
ric

ity
ca

bl
es

on
si

te
ha

ve
be

en
tra

ce
d

w
ith

el
ec

tro
ni

ca
lly

de
riv

ed
de

pt
hs

re
co

rd
ed

.
Th

er
e

w
as

no
ac

ce
ss

to
th

e
lo

ca
lU

K
Po

w
er

N
et

w
or

k
su

bs
ta

tio
ns

th
er

ef
or

e
th

e
H

V
ro

ut
es

w
er

e
lo

ca
te

d
us

in
g

th
e

po
w

er
sw

ee
p

fu
nc

tio
n

on
th

e
R

D
re

ce
iv

er
an

d
de

pt
hs

ob
ta

in
ed

bt
in

du
ct

io
n

w
he

re
po

ss
ib

le
.P

os
si

bl
e

un
id

en
tif

ie
d

po
te

nd
ed

ca
bl

es
pr

es
en

to
n

va
ca

nt
pl

ot
to

th
e

so
ut

h
of

th
e

si
te

,c
au

tio
n

ad
vi

se
d

w
hi

ls
te

xc
av

at
in

g
in

th
is

ar
ea

.T
ria

le
xc

av
at

io
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
po

si
tio

n,
de

pt
h

an
d

nu
m

be
ro

fc
ab

le
s

in
an

y
on

e
sw

ee
p.

Te
le

co
m

Al
lt

el
ec

om
du

ct
s

ha
ve

be
en

tra
ce

d
w

ith
de

pt
hs

re
co

rd
ed

.D
ue

to
la

w
s

pr
ot

ec
tin

g
Br

iti
sh

Te
le

co
m

ap
pa

ra
tu

s
al

ld
uc

ts
ha

ve
be

en
lo

ca
te

d
us

in
g

re
m

ot
e

de
te

ct
io

n
te

ch
ni

qu
es

on
ly

an
d

co
m

pa
re

d
w

ith
re

co
rd

in
fo

rm
at

io
n.

C
ha

m
be

rs
iz

es
ha

ve
be

en
re

co
rd

ed
us

in
g

G
PR

te
ch

ni
qu

es
w

he
re

ve
rp

os
si

bl
e.

Fo
rf

ur
th

er
in

fo
rm

at
io

n
re

ga
rd

in
g

BT
ap

pa
ra

tu
s

pl
ea

se
co

nt
ac

tO
pe

nr
ea

ch
di

re
ct

ly
.

C
A

TV
/D

AT
A

Al
lC

AT
V/

D
at

a
co

ve
rs

ha
ve

be
en

lif
te

d
w

ith
du

ct
s

tra
ce

d
be

tw
ee

n.
El

ec
tro

ni
ca

lly
de

riv
ed

de
pt

hs
ha

ve
be

en
re

co
rd

ed
al

on
g

th
e

tra
ce

d
ro

ut
es

.T
he

nu
m

be
ro

fd
uc

ts
al

on
g

an
y

on
e

tra
ce

ha
s

be
en

re
co

rd
ed

,a
nd

in
di

ca
te

d
ad

ja
ce

nt
to

th
e

dr
aw

pi
tc

ha
m

be
rs

.P
le

as
e

no
te

th
at

em
pt

y
du

ct
s

ca
nn

ot
al

w
ay

s
be

tra
ce

d
an

d
ar

e
th

er
ef

or
e

as
su

m
ed

or
ad

de
d

to
th

e
dr

aw
in

g
fro

m
th

e
re

co
rd

in
fo

rm
at

io
n

w
he

re
ve

rn
ec

es
sa

ry
.

SE
E

C
A

U
TI

O
N

A
R

Y
N

O
TE

S
W

IT
HI

N
TH

E
UT

IL
IT

Y
KE

Y

S
he

et
La

yo
ut

1
2

3
4

5
6



U
til

ity
S

ur
ve

y

R
ev

is
io

n
D

es
cr

ip
tio

n
D

at
e

0
2

4
6

8
10

12
14

16
18

20
22

B
ro

ad
w

at
er

R
oa

d
W

el
w

yn
G

ar
de

n
C

ity
H

er
tfo

rd
sh

ire

S
ca

le
S

he
et

Si
ze

:
S

he
et

N
um

be
r:

D
at

e:

S
ur

ve
ye

d
By

:
P

ro
je

ct
N

um
be

r:

1:
20

0
A0

5
Ja

nu
ar

y
20

14

D
F

19
04

0
A

pp
ro

ve
d

By
:

G
L

R
ev

: -

N
ot

es
:

1.
U

TI
LI

TY
A

N
D

S
ER

VI
C

E
IN

FO
R

M
A

TI
O

N
A

D
D

ED
TO

TO
PO

G
R

AP
H

IC
AL

S
U

R
V

EY
PR

O
D

U
C

ED
BY

LA
S

ER
SU

R
VE

Y
S.

JO
B

N
o.

L6
08

0.
D

AT
E

D
EC

E
M

BE
R

20
13

.N
O

S
IT

E
VE

R
IF

IC
A

TI
O

N
C

AR
R

IE
D

O
U

T
B

Y
M

K
S

U
R

VE
YS

U
N

LE
S

S
SP

EC
IF

IC
TO

U
TI

LI
TI

ES
.

2.
D

R
A

IN
AG

E
IN

FO
R

M
AT

IO
N

H
A

S
BE

EN
D

ET
ER

M
IN

ED
W

IT
H

O
U

T
M

AN
E

N
TR

Y
IN

TO
C

H
AM

B
ER

S
AN

D
W

H
IL

ST
EV

E
R

Y
EF

FO
R

T
H

A
S

B
EE

N
M

AD
E

TO
C

O
R

R
EC

TL
Y

ID
E

N
TI

FY
TH

IS
IN

FO
R

M
A

TI
O

N
,I

T
SH

O
U

LD
AL

W
AY

S
BE

C
H

EC
KE

D
IN

AR
EA

S
TH

AT
AR

E
C

R
IT

IC
AL

TO
TH

E
FU

TU
R

E
PR

O
PO

S
AL

.
3.

A
LL

SE
W

ER
S

AR
E

P
R

ES
U

M
E

D
TO

B
E

S
TR

A
IG

H
T

B
ET

W
EE

N
C

H
AM

BE
R

S.

w
w

w
.m

ks
ur

ve
ys

.c
o.

uk

H
or

sh
am

FW
FO

U
L

W
AT

ER

W
AT

ER
R

IS
ER

W
R

M
ET

ER

M
AR

KE
R

PO
ST

/P
LA

TE

G
AS

R
IS

ER
G

AS
VA

LV
E

KI
LO

VO
LT

LA
M

P
PO

ST

LO
W

VO
LT

AG
E

M
AN

H
O

LE

PO
LY

ET
H

YL
EN

E
PI

PE
O

N
W

AL
L

R
O

D
D

IN
G

EY
E

IN
SP

EC
TI

O
N

C
O

VE
R

N
O

PI
PE

S
VI

SI
BL

E

ST
O

P
C

O
C

K

SO
IL

VE
N

T
PI

PE
ST

O
P

VA
LV

E

U
N

AB
LE

TO
LI

FT

W
AS

H
O

U
T

R
AI

N
W

AT
ER

PI
PE

N
O

FU
R

TH
ER

IN
FO

R
M

AT
IO

N

SU
R

FA
C

E
W

AT
ER

G
U

LL
Y

PE
PO

W

U
TL

SW R
W

P

R
E

SC SV
P

SV

W
O

G
RN
FI

N
PV

G
V

ICKV LP M
H

M
T

M
K

LV G
Y

D
IS

U
SE

D

AI
R

VE
N

T

BT
IN

SP
EC

TI
O

N
C

O
VE

R

C
AB

LE
O

N
W

AL
L

C
AB

LE
R

IS
ER

EN
D

O
F

TR
AC

E

EA
R

TH
R

O
D

FI
R

E
H

YD
R

AN
T

FU
EL

TA
N

K
FI

LL
PO

IN
T

EO
T

FF
P

C
O

W

C
RD
IS

ER FH(A
C

P)

AV BT

BO
LL

AR
D

BO
BO

LL
AR

D
LI

G
H

T
BO

L

BE
LI

SH
A

BE
AC

O
N

BB

TR
AF

FI
C

LI
G

H
T

TL
TR

AF
FI

C
LI

G
H

T
C

O
VE

R
TL

C

LA
M

P
H

O
LE

LH

EL
EC

TR
IC

PO
LE

EP

LO
O

P
D

ET
EC

TO
R

LD

TE
LE

C
O

M
PO

LE
TP

H
IG

H
VO

LT
AG

E
H

V

C
O

M
BI

N
ED

W
AT

ER
C

W

PI
PE

TO
G

R
O

U
N

D
PT

G

IN
TE

R
C

EP
TO

R
IN

T

N
O

D
EP

TH
IN

FO
R

M
AT

IO
N

N
D

I

C
O

N
TR

O
L

BO
X

C
BG
PR

AS
BE

ST
O

S
C

EM
EN

T
AC

SP
U

N
IR

O
N

SI

U
LT

R
A

R
IB

U
R

IB

PO
LY

VI
N

YL
C

H
LO

R
ID

E
PV

C

M
O

N
IT

O
R

IN
G

W
EL

L
M

/W
EL

L

VE
N

T
PI

PE
VP

C
AB

LE
TE

LE
VI

SI
O

N
C

AT
V

D
R

AI
N

AG
E

C
H

AN
N

EL
D

C
H

U
N

AB
LE

TO
SU

R
VE

Y
U

TS

1.
E

le
ct

ro
m

ag
ne

tic
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

un
de

rg
ro

un
d

se
rv

ic
es

,t
he

re
su

lts
ar

e
no

t
in

fa
lli

bl
e

an
d

tri
al

ex
ca

va
tio

ns
m

us
t

be
ca

rri
ed

ou
t

in
or

de
r

to
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

2.
G

ro
un

d
P

en
et

ra
tin

g
R

ad
ar

(G
PR

)
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

no
n

m
et

al
lic

se
rv

ic
es

(in
cl

ud
in

g
fib

re
op

tic
)w

he
re

ve
rr

ec
or

d
in

fo
rm

at
io

n
or

su
rfa

ce
sc

ar
rin

g
in

di
ca

te
s

th
e

ex
is

te
nc

e
of

a
pa

rti
cu

la
r

se
rv

ic
e.

Th
e

in
te

rp
re

ta
tio

n
of

th
es

e
re

su
lts

is
no

ti
nf

al
lib

le
an

d
su

cc
es

s
w

ill
de

pe
nd

on
a

nu
m

be
ro

ff
ac

to
rs

in
cl

ud
in

g
so

il
ty

pe
,g

ro
un

d
w

at
er

le
ve

ls
an

d
su

rfa
ce

co
nd

iti
on

s,
he

nc
e

tri
al

ex
ca

va
tio

ns
m

us
tb

e
ca

rri
ed

ou
t

in
or

de
rt

o
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

3.
D

ep
th

s
de

riv
ed

vi
a

el
ec

tro
m

ag
ne

tic
de

te
ct

io
n

ar
e

us
ua

lly
ta

ke
n

to
th

e
ce

nt
re

of
th

e
co

nd
uc

to
r

(c
ab

le
,

m
et

al
lic

pi
pe

)a
nd

th
os

e
de

riv
ed

vi
a

G
ro

un
d

P
en

et
ra

tin
g

R
ad

ar
ar

e
us

ua
lly

to
th

e
to

p
of

th
e

se
rv

ic
e.

4.
W

he
re

ca
bl

e
ro

ut
es

ca
nn

ot
be

in
di

vi
du

al
ly

se
le

ct
ed

fo
r

tra
ci

ng
,a

ny
on

e
tra

ce
co

ul
d

be
a

si
ng

le
ca

bl
e

or
a

cl
us

te
ro

fc
ab

le
s.

5.
Th

e
lo

ca
tio

ns
of

'p
ot

-e
nd

ed
'c

ab
le

s
ar

e
of

te
n

di
ffi

cu
lt

to
de

te
ct

an
d

al
th

ou
gh

w
e

w
ill

m
ak

e
al

lr
ea

so
na

bl
e

ef
fo

rts
to

lo
ca

te
or

tra
ns

po
se

th
is

in
fo

rm
at

io
n

fro
m

re
co

rd
s,

w
e

ca
nn

ot
gu

ar
an

te
e

th
at

'p
ot

-e
nd

ed
'c

ab
le

s
do

no
te

xi
st

on
th

is
si

te
.

6.
D

ra
in

ag
e

in
fo

rm
at

io
n

ha
s

be
en

ob
ta

in
ed

w
ith

ou
t

m
an

en
try

in
to

th
e

ch
am

be
r

an
d

M
K

S
ur

ve
ys

pr
es

um
e

th
at

se
w

er
s

ar
e

st
ra

ig
ht

be
tw

ee
n

ch
am

be
rs

.

7.
Pi

pe
/

D
uc

t
si

ze
s

ar
e

sh
ow

n
fro

m
vi

su
al

in
sp

ec
tio

n
or

ta
ke

n
fro

m
re

co
rd

in
fo

rm
at

io
n.

Pi
pe

si
ze

s
ar

e
re

co
rd

ed
in

m
ill

im
et

re
s

an
d

de
pt

hs
in

m
et

re
s.

8.
W

at
er

an
d

G
as

se
rv

ic
es

to
in

di
vi

du
al

pr
op

er
tie

s
ar

e
of

te
n

of
a

si
ze

th
at

ca
nn

ot
be

de
te

ct
ed

us
in

g
E

le
ct

ro
m

ag
ne

tic
or

G
PR

in
ve

st
ig

at
io

n,
w

he
ne

ve
r

po
ss

ib
le

th
e

ro
ut

e
w

ill
be

ad
de

d
fro

m
su

rfa
ce

ev
id

en
ce

(p
ip

e
ris

er
s,

va
lv

es
,e

tc
),

bu
tt

hi
s

sh
ou

ld
be

vi
ew

ed
as

a
gu

id
e

on
ly

.

9.
M

K
S

ur
ve

ys
ca

nn
ot

co
nf

irm
w

he
n

se
rv

ic
es

ar
e

re
du

nd
an

t
an

d
un

le
ss

th
er

e
is

su
rfa

ce
ev

id
en

ce
of

a
re

du
nd

an
ts

er
vi

ce
,c

an
no

tg
ua

ra
nt

ee
be

in
g

ab
le

to
lo

ca
te

al
lr

ed
un

da
nt

se
rv

ic
es

.

10
.W

he
re

ve
r

po
ss

ib
le

th
e

re
su

lts
of

ou
r

in
ve

st
ig

at
io

ns
w

ill
be

cr
os

s
re

fe
re

nc
ed

w
ith

re
co

rd
in

fo
rm

at
io

n
an

d
w

he
re

th
er

e
is

fu
rth

er
in

fo
rm

at
io

n
av

ai
la

bl
e

an
d

th
is

ca
nn

ot
be

de
te

ct
ed

on
si

te
,

th
e

in
fo

rm
at

io
n

w
ill

be
ad

de
d

to
th

e
dr

aw
in

g
an

d
in

di
ca

te
d

as
su

ch
(R

).
H

ow
ev

er
it

sh
ou

ld
be

no
te

d
th

at
th

e
co

m
pl

et
en

es
s

an
d

ac
cu

ra
cy

of
th

e
re

co
rd

s
ca

nn
ot

be
gu

ar
an

te
ed

.

11
.T

he
ut

ili
ty

in
fo

rm
at

io
n

ha
s

be
en

co
m

pi
le

d
fro

m
no

n-
in

tru
si

ve
su

rv
ey

te
ch

ni
qu

es
;i

ta
lw

ay
s

re
m

ai
ns

po
ss

ib
le

th
at

th
er

e
ar

e
ad

di
tio

na
ls

er
vi

ce
s

w
ith

in
th

e
su

rv
ey

bo
un

da
ry

th
at

w
e

ha
ve

no
t

be
en

ab
le

to
de

te
ct

.
W

e
re

co
m

m
en

d
th

at
ca

re
is

ta
ke

n
on

si
te

an
d

th
at

al
ls

er
vi

ce
re

co
rd

s
ar

e
us

ed
in

co
nj

un
ct

io
n

w
ith

th
is

su
rv

ey
.

12
.T

he
re

sp
on

si
bi

lit
y

fo
r

av
oi

di
ng

da
m

ag
e

to
as

se
ts

an
d

se
rv

ic
es

on
si

te
sh

al
l

be
th

at
of

th
e

pe
rs

on
s

pr
op

os
in

g
to

ex
ca

va
te

w
ith

in
th

e
su

rv
ey

ed
ar

ea
,w

ho
sh

al
lb

e
lia

bl
e

to
th

e
as

se
to

w
ne

r
an

d
an

y
th

ird
pa

rty
w

ho
m

ay
be

af
fe

ct
ed

in
an

y
w

ay
fo

ra
ny

lo
ss

or
da

m
ag

e.

A
LW

A
YS

EX
ER

C
IS

E
C

A
U

TI
O

N
W

HE
N

EX
CA

VA
TI

NG
.

EL
EC

TR
O

N
IC

AL
LY

D
ER

IV
ED

d

D
EP

TH
TO

IN
VE

R
T

Id
D

EP
TH

TO
C

R
O

W
N

C
d

PA
SS

IV
EL

Y
D

ER
IV

ED
Pd

D
EP

TH
TO

SO
FF

IT
Sd

BA
SE

LE
VE

L
BL

C
O

VE
R

LE
VE

L
C

L

BA
C

K
D

R
O

P
LE

VE
L

BD

IN
VE

R
T

LE
VE

L
IL

SO
FF

IT
LE

VE
L

SO
F

C
AS

T
IR

O
N

C
I

AL
KA

TH
EN

E
AL

K

D
U

C
TI

LE
IR

O
N

D
I

BR
IC

K
BK

ST
EE

L
ST

C
O

N
C

R
ET

E
C

O

M
ED

IU
M

D
EN

SI
TY

PE
M

D
PE

H
IG

H
D

EN
SI

TY
PE

H
D

PE

VI
TR

IF
IE

D
C

LA
Y

VC

PE
R

FO
R

AT
ED

PE
R

C
H

EM
IC

AL
W

AT
ER

C
H

W

R
ED

U
N

D
AN

T
SE

R
VI

C
E

R
ED

R
IS

IN
G

M
AI

N
R

/M
AI

N

FO
FI

BR
E

O
PT

IC

BU
S

ST
O

P
BS

C
AT

C
H

PI
T

C
/P

IT

W
ET

W
EL

L
W

/W
EL

L

PU
M

P
PU

D
R

O
P

KE
R

B
D

K

EL
EC

TR
IC

C
O

N
TR

O
L

BO
X

EBFP
FO

O
TP

AT
H

G
AT

E
PO

ST
G

P

KE
R

B
O

U
TL

ET
KO

LE
TT

ER
BO

X
LB

LI
TT

ER
BI

N
BI

N

TE
LE

PH
O

N
E

C
AL

L
BO

X
TC

B

O
SB

M

R
O

AD
SI

G
N

R
S

R
ET

AI
N

IN
G

W
AL

L
R

W
ST

R
EE

T
N

AM
E

PL
AT

E
SN

P

ST
AY

C
AB

LE
ST

W
AT

ER
LE

VE
L

W
L

R
O

O
F

LE
VE

L
R

L

FL
O

O
R

LE
VE

L
FL

W
AT

ER
M

ET
ER

W
M

W
IR

E
M

ES
H

FE
N

C
E

C
H

AI
N

LI
N

K
FE

N
C

E

PO
ST

AN
D

R
AI

L
FE

N
C

E
PO

ST
AN

D
W

IR
E

FE
N

C
E

P/
R

P/
W

W
/M

C
/L

BA
R

BE
D

W
IR

E
FE

N
C

E
B/

W

C
O

N
C

R
ET

E
PA

N
EL

FE
N

C
E

C
PL

C
O

R
R

U
G

AT
ED

IR
O

N
FE

N
C

E
C

/I

C
LO

SE
D

BO
AR

D
ED

FE
N

C
E

C
/B

IR
O

N
R

AI
LI

N
G

S
I/R

C
H

ES
TN

U
T

PA
IL

IN
G

C
N

P

KE
Y

SO
IL

PI
PE

SP

PO
ST

PO

M
T

M
ilt

on
Ke

yn
es

Te
l0

19
08

56
55

61
en

qu
iri

es
@

m
ks

ur
ve

ys
.c

o.
u

O
xf

or
d

Te
l0

18
65

59
49

79
ox

fo
rd

@
m

ks
ur

ve
ys

.c
o.

u
W

es
tM

id
la

nd
s

Te
l0

15
62

54
05

00
w

es
tm

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

E
as

tM
id

la
nd

s
Te

l0
11

6
28

49
12

7
ea

st
m

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

Te
l0

14
03

24
31

62
ho

rs
ha

m
@

m
ks

ur
ve

ys
.c

o.
u

B
R

O
A

D
W

A
TE

R
R

O
A

D
,W

EL
W

YN
G

A
R

D
EN

CI
TY

,H
ER

TF
O

RD
SH

IR
E

EX
TE

R
N

A
L

U
N

D
ER

G
R

O
U

N
D

SE
R

VI
CE

S
SU

RV
EY

SU
R

VE
Y

R
EP

O
RT

D
at

e:
10

Ja
nu

ar
y

20
14

Jo
b

N
o:

19
04

0

G
en

er
al

R
ec

or
d

in
fo

rm
at

io
n

w
as

ob
ta

in
ed

fro
m

O
pe

nr
ea

ch
(te

le
co

m
),

U
K

Po
w

er
N

et
w

or
ks

(e
le

ct
ric

),
N

at
io

na
lG

rid
(G

as
),

Af
fin

ity
W

at
er

(w
at

er
m

ai
ns

),
Th

am
es

W
at

er
(S

ew
er

s)
an

d
Vi

rg
in

M
ed

ia
(C

AT
V)

.A
dd

iti
on

al
re

co
rd

in
fo

rm
at

io
n

w
as

re
qu

es
te

d
fro

m
Li

ne
se

ar
ch

ho
w

ev
er

no
ap

pa
ra

tu
s

w
as

af
fe

ct
ed

.S
ite

st
af

fp
ro

vi
de

d
fu

rth
er

lo
ca

lk
no

w
le

dg
e.

A
bb

re
vi

at
io

ns
Ke

y
R

D
–

R
ad

io
de

te
ct

io
n.

Th
e

R
D

80
00

is
an

el
ec

tro
m

ag
ne

tic
de

te
ct

or
,w

hi
ch

ca
n

tra
ns

m
it

a
si

gn
al

on
to

a
m

et
al

lic
se

rv
ic

e,
an

d
lo

ca
te

it
fro

m
th

e
su

rfa
ce

.
G

PR
–

G
ro

un
d

Pe
ne

tra
tin

g
R

ad
ar

.
U

se
d

to
sc

an
th

e
va

ria
tio

ns
in

gr
ou

nd
si

gn
at

ur
e

fro
m

th
e

su
rfa

ce
by

ra
da

r.
Su

cc
es

s
is

de
pe

nd
en

to
n

fa
vo

ur
ab

le
gr

ou
nd

co
nd

iti
on

s.
H

V
–

H
ig

h
Vo

lta
ge

.
An

y
el

ec
tri

ci
ty

ca
bl

es
11

kV
an

d
ab

ov
e.

LV
–

Lo
w

Vo
lta

ge
.

An
y

el
ec

tri
ci

ty
ca

bl
es

be
lo

w
11

kV
.

D
ra

in
ag

e
Al

ld
ra

in
ag

e
w

as
lif

te
d

w
ith

pi
pe

si
ze

s
an

d
in

ve
rt

le
ve

ls
re

co
rd

ed
.W

he
re

ve
rp

os
si

bl
e

th
e

ch
am

be
rs

iz
es

ha
ve

be
en

re
co

rd
ed

an
d

po
si

tio
ne

d
on

th
e

dr
aw

in
g.

Al
lc

on
ne

ct
io

ns
fro

m
gu

lli
es

,e
xt

er
na

lr
ai

nw
at

er
pi

pe
s

an
d

ex
te

rn
al

so
il

st
ac

ks
ha

ve
be

en
pr

ov
en

w
he

re
ve

rp
os

si
bl

e
in

to
m

an
ho

le
s

an
d

se
w

er
ru

ns
.W

he
re

a
sa

dd
le

co
nn

ec
tio

n
is

pr
es

en
tt

he
po

si
tio

n
is

as
su

m
ed

on
ly

.C
on

ne
ct

io
ns

be
tw

ee
n

m
an

ho
le

s
ha

ve
be

en
as

su
m

ed
to

be
st

ra
ig

ht
.R

ec
om

m
en

d
sc

ru
bb

in
g

ba
ck

so
m

e
ar

ea
s

of
de

ns
e

ve
ge

ta
tio

n
to

in
ve

st
ig

at
e

ar
ea

fu
lly

.P
os

si
bl

e
pu

m
p

m
ai

n
to

th
e

w
es

to
ft

he
si

te
in

ov
er

gr
ow

n
ar

ea
.T

w
o

su
rfa

ce
w

at
er

se
w

er
m

an
ho

le
s

in
va

ca
nt

pl
ot

to
th

e
no

rth
w

es
to

ft
he

si
te

w
er

e
un

ab
le

to
be

lo
ca

te
d

du
e

to
de

ns
e

ve
ge

ta
tio

n.
G

ul
lie

s
on

ol
d

tra
in

tra
ck

s
to

th
e

w
es

to
ft

he
m

ai
n

fa
ct

or
y

w
er

e
al

lb
lo

ck
ed

,u
na

bl
e

to
su

rv
ey

.R
ec

om
m

en
d

co
nf

in
ed

sp
ac

e
en

try
on

so
m

e
ch

am
be

rs
ac

ro
ss

th
e

si
te

to
in

ve
st

ig
at

e
fu

lly
.

Al
ld

ra
in

ag
e

sh
ou

ld
be

cr
os

s
ch

ec
ke

d
in

cr
iti

ca
la

re
as

by
C

C
TV

su
rv

ey
or

ha
nd

du
g

tri
al

ho
le

s.

W
at

er
W

at
er

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.C

on
fin

ed
sp

ac
e

en
try

is
re

om
m

en
de

d
to

in
ve

st
ig

at
e

so
m

e
ch

am
be

rs
m

or
e

th
or

ou
gh

ly
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

G
as

G
as

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

El
ec

tri
ci

ty
Al

le
le

ct
ric

ity
ca

bl
es

on
si

te
ha

ve
be

en
tra

ce
d

w
ith

el
ec

tro
ni

ca
lly

de
riv

ed
de

pt
hs

re
co

rd
ed

.
Th

er
e

w
as

no
ac

ce
ss

to
th

e
lo

ca
lU

K
Po

w
er

N
et

w
or

k
su

bs
ta

tio
ns

th
er

ef
or

e
th

e
H

V
ro

ut
es

w
er

e
lo

ca
te

d
us

in
g

th
e

po
w

er
sw

ee
p

fu
nc

tio
n

on
th

e
R

D
re

ce
iv

er
an

d
de

pt
hs

ob
ta

in
ed

bt
in

du
ct

io
n

w
he

re
po

ss
ib

le
.P

os
si

bl
e

un
id

en
tif

ie
d

po
te

nd
ed

ca
bl

es
pr

es
en

to
n

va
ca

nt
pl

ot
to

th
e

so
ut

h
of

th
e

si
te

,c
au

tio
n

ad
vi

se
d

w
hi

ls
te

xc
av

at
in

g
in

th
is

ar
ea

.T
ria

le
xc

av
at

io
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
po

si
tio

n,
de

pt
h

an
d

nu
m

be
ro

fc
ab

le
s

in
an

y
on

e
sw

ee
p.

Te
le

co
m

Al
lt

el
ec

om
du

ct
s

ha
ve

be
en

tra
ce

d
w

ith
de

pt
hs

re
co

rd
ed

.D
ue

to
la

w
s

pr
ot

ec
tin

g
Br

iti
sh

Te
le

co
m

ap
pa

ra
tu

s
al

ld
uc

ts
ha

ve
be

en
lo

ca
te

d
us

in
g

re
m

ot
e

de
te

ct
io

n
te

ch
ni

qu
es

on
ly

an
d

co
m

pa
re

d
w

ith
re

co
rd

in
fo

rm
at

io
n.

C
ha

m
be

rs
iz

es
ha

ve
be

en
re

co
rd

ed
us

in
g

G
PR

te
ch

ni
qu

es
w

he
re

ve
rp

os
si

bl
e.

Fo
rf

ur
th

er
in

fo
rm

at
io

n
re

ga
rd

in
g

BT
ap

pa
ra

tu
s

pl
ea

se
co

nt
ac

tO
pe

nr
ea

ch
di

re
ct

ly
.

C
A

TV
/D

AT
A

Al
lC

AT
V/

D
at

a
co

ve
rs

ha
ve

be
en

lif
te

d
w

ith
du

ct
s

tra
ce

d
be

tw
ee

n.
El

ec
tro

ni
ca

lly
de

riv
ed

de
pt

hs
ha

ve
be

en
re

co
rd

ed
al

on
g

th
e

tra
ce

d
ro

ut
es

.T
he

nu
m

be
ro

fd
uc

ts
al

on
g

an
y

on
e

tra
ce

ha
s

be
en

re
co

rd
ed

,a
nd

in
di

ca
te

d
ad

ja
ce

nt
to

th
e

dr
aw

pi
tc

ha
m

be
rs

.P
le

as
e

no
te

th
at

em
pt

y
du

ct
s

ca
nn

ot
al

w
ay

s
be

tra
ce

d
an

d
ar

e
th

er
ef

or
e

as
su

m
ed

or
ad

de
d

to
th

e
dr

aw
in

g
fro

m
th

e
re

co
rd

in
fo

rm
at

io
n

w
he

re
ve

rn
ec

es
sa

ry
.

SE
E

C
A

U
TI

O
N

A
R

Y
N

O
TE

S
W

IT
HI

N
TH

E
UT

IL
IT

Y
KE

Y

S
he

et
La

yo
ut

1
2

3
4

5
6



A1000BROADWATERROAD B
R

O
A

D
C

O
U

R
T

U
til

ity
S

ur
ve

y

R
ev

is
io

n
D

es
cr

ip
tio

n
D

at
e

0
2

4
6

8
10

12
14

16
18

20
22

B
ro

ad
w

at
er

R
oa

d
W

el
w

yn
G

ar
de

n
C

ity
H

er
tfo

rd
sh

ire

S
ca

le
S

he
et

Si
ze

:
S

he
et

N
um

be
r:

D
at

e:

S
ur

ve
ye

d
By

:
P

ro
je

ct
N

um
be

r:

1:
20

0
A0

6
Ja

nu
ar

y
20

14

D
F

19
04

0
A

pp
ro

ve
d

By
:

G
L

R
ev

: -

N
ot

es
:

1.
U

TI
LI

TY
A

N
D

S
ER

VI
C

E
IN

FO
R

M
A

TI
O

N
A

D
D

ED
TO

TO
PO

G
R

AP
H

IC
AL

S
U

R
V

EY
PR

O
D

U
C

ED
BY

LA
S

ER
SU

R
VE

Y
S.

JO
B

N
o.

L6
08

0.
D

AT
E

D
EC

E
M

BE
R

20
13

.N
O

S
IT

E
VE

R
IF

IC
A

TI
O

N
C

AR
R

IE
D

O
U

T
B

Y
M

K
S

U
R

VE
YS

U
N

LE
S

S
SP

EC
IF

IC
TO

U
TI

LI
TI

ES
.

2.
D

R
A

IN
AG

E
IN

FO
R

M
AT

IO
N

H
A

S
BE

EN
D

ET
ER

M
IN

ED
W

IT
H

O
U

T
M

AN
E

N
TR

Y
IN

TO
C

H
AM

B
ER

S
AN

D
W

H
IL

ST
EV

E
R

Y
EF

FO
R

T
H

A
S

B
EE

N
M

AD
E

TO
C

O
R

R
EC

TL
Y

ID
E

N
TI

FY
TH

IS
IN

FO
R

M
A

TI
O

N
,I

T
SH

O
U

LD
AL

W
AY

S
BE

C
H

EC
KE

D
IN

AR
EA

S
TH

AT
AR

E
C

R
IT

IC
AL

TO
TH

E
FU

TU
R

E
PR

O
PO

S
AL

.
3.

A
LL

SE
W

ER
S

AR
E

P
R

ES
U

M
E

D
TO

B
E

S
TR

A
IG

H
T

B
ET

W
EE

N
C

H
AM

BE
R

S.

w
w

w
.m

ks
ur

ve
ys

.c
o.

uk

H
or

sh
am

FW
FO

U
L

W
AT

ER

W
AT

ER
R

IS
ER

W
R

M
ET

ER

M
AR

KE
R

PO
ST

/P
LA

TE

G
AS

R
IS

ER
G

AS
VA

LV
E

KI
LO

VO
LT

LA
M

P
PO

ST

LO
W

VO
LT

AG
E

M
AN

H
O

LE

PO
LY

ET
H

YL
EN

E
PI

PE
O

N
W

AL
L

R
O

D
D

IN
G

EY
E

IN
SP

EC
TI

O
N

C
O

VE
R

N
O

PI
PE

S
VI

SI
BL

E

ST
O

P
C

O
C

K

SO
IL

VE
N

T
PI

PE
ST

O
P

VA
LV

E

U
N

AB
LE

TO
LI

FT

W
AS

H
O

U
T

R
AI

N
W

AT
ER

PI
PE

N
O

FU
R

TH
ER

IN
FO

R
M

AT
IO

N

SU
R

FA
C

E
W

AT
ER

G
U

LL
Y

PE
PO

W

U
TL

SW R
W

P

R
E

SC SV
P

SV

W
O

G
RN
FI

N
PV

G
V

ICKV LP M
H

M
T

M
K

LV G
Y

D
IS

U
SE

D

AI
R

VE
N

T

BT
IN

SP
EC

TI
O

N
C

O
VE

R

C
AB

LE
O

N
W

AL
L

C
AB

LE
R

IS
ER

EN
D

O
F

TR
AC

E

EA
R

TH
R

O
D

FI
R

E
H

YD
R

AN
T

FU
EL

TA
N

K
FI

LL
PO

IN
T

EO
T

FF
P

C
O

W

C
RD
IS

ER FH(A
C

P)

AV BT

BO
LL

AR
D

BO
BO

LL
AR

D
LI

G
H

T
BO

L

BE
LI

SH
A

BE
AC

O
N

BB

TR
AF

FI
C

LI
G

H
T

TL
TR

AF
FI

C
LI

G
H

T
C

O
VE

R
TL

C

LA
M

P
H

O
LE

LH

EL
EC

TR
IC

PO
LE

EP

LO
O

P
D

ET
EC

TO
R

LD

TE
LE

C
O

M
PO

LE
TP

H
IG

H
VO

LT
AG

E
H

V

C
O

M
BI

N
ED

W
AT

ER
C

W

PI
PE

TO
G

R
O

U
N

D
PT

G

IN
TE

R
C

EP
TO

R
IN

T

N
O

D
EP

TH
IN

FO
R

M
AT

IO
N

N
D

I

C
O

N
TR

O
L

BO
X

C
BG
PR

AS
BE

ST
O

S
C

EM
EN

T
AC

SP
U

N
IR

O
N

SI

U
LT

R
A

R
IB

U
R

IB

PO
LY

VI
N

YL
C

H
LO

R
ID

E
PV

C

M
O

N
IT

O
R

IN
G

W
EL

L
M

/W
EL

L

VE
N

T
PI

PE
VP

C
AB

LE
TE

LE
VI

SI
O

N
C

AT
V

D
R

AI
N

AG
E

C
H

AN
N

EL
D

C
H

U
N

AB
LE

TO
SU

R
VE

Y
U

TS

1.
E

le
ct

ro
m

ag
ne

tic
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

un
de

rg
ro

un
d

se
rv

ic
es

,t
he

re
su

lts
ar

e
no

t
in

fa
lli

bl
e

an
d

tri
al

ex
ca

va
tio

ns
m

us
t

be
ca

rri
ed

ou
t

in
or

de
r

to
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

2.
G

ro
un

d
P

en
et

ra
tin

g
R

ad
ar

(G
PR

)
te

ch
ni

qu
es

ha
ve

be
en

us
ed

in
th

e
lo

ca
tio

n
of

no
n

m
et

al
lic

se
rv

ic
es

(in
cl

ud
in

g
fib

re
op

tic
)w

he
re

ve
rr

ec
or

d
in

fo
rm

at
io

n
or

su
rfa

ce
sc

ar
rin

g
in

di
ca

te
s

th
e

ex
is

te
nc

e
of

a
pa

rti
cu

la
r

se
rv

ic
e.

Th
e

in
te

rp
re

ta
tio

n
of

th
es

e
re

su
lts

is
no

ti
nf

al
lib

le
an

d
su

cc
es

s
w

ill
de

pe
nd

on
a

nu
m

be
ro

ff
ac

to
rs

in
cl

ud
in

g
so

il
ty

pe
,g

ro
un

d
w

at
er

le
ve

ls
an

d
su

rfa
ce

co
nd

iti
on

s,
he

nc
e

tri
al

ex
ca

va
tio

ns
m

us
tb

e
ca

rri
ed

ou
t

in
or

de
rt

o
co

nf
irm

id
en

tif
ic

at
io

n,
po

si
tio

n
an

d
in

pa
rti

cu
la

rd
ep

th
of

th
e

se
rv

ic
e,

w
he

re
th

es
e

ar
e

cr
iti

ca
l.

3.
D

ep
th

s
de

riv
ed

vi
a

el
ec

tro
m

ag
ne

tic
de

te
ct

io
n

ar
e

us
ua

lly
ta

ke
n

to
th

e
ce

nt
re

of
th

e
co

nd
uc

to
r

(c
ab

le
,

m
et

al
lic

pi
pe

)a
nd

th
os

e
de

riv
ed

vi
a

G
ro

un
d

P
en

et
ra

tin
g

R
ad

ar
ar

e
us

ua
lly

to
th

e
to

p
of

th
e

se
rv

ic
e.

4.
W

he
re

ca
bl

e
ro

ut
es

ca
nn

ot
be

in
di

vi
du

al
ly

se
le

ct
ed

fo
rt

ra
ci

ng
,a

ny
on

e
tra

ce
co

ul
d

be
a

si
ng

le
ca

bl
e

or
a

cl
us

te
ro

fc
ab

le
s.

5.
Th

e
lo

ca
tio

ns
of

'p
ot

-e
nd

ed
'c

ab
le

s
ar

e
of

te
n

di
ffi

cu
lt

to
de

te
ct

an
d

al
th

ou
gh

w
e

w
ill

m
ak

e
al

lr
ea

so
na

bl
e

ef
fo

rts
to

lo
ca

te
or

tra
ns

po
se

th
is

in
fo

rm
at

io
n

fro
m

re
co

rd
s,

w
e

ca
nn

ot
gu

ar
an

te
e

th
at

'p
ot

-e
nd

ed
'c

ab
le

s
do

no
te

xi
st

on
th

is
si

te
.

6.
D

ra
in

ag
e

in
fo

rm
at

io
n

ha
s

be
en

ob
ta

in
ed

w
ith

ou
t

m
an

en
try

in
to

th
e

ch
am

be
r

an
d

M
K

S
ur

ve
ys

pr
es

um
e

th
at

se
w

er
s

ar
e

st
ra

ig
ht

be
tw

ee
n

ch
am

be
rs

.

7.
Pi

pe
/

D
uc

t
si

ze
s

ar
e

sh
ow

n
fro

m
vi

su
al

in
sp

ec
tio

n
or

ta
ke

n
fro

m
re

co
rd

in
fo

rm
at

io
n.

Pi
pe

si
ze

s
ar

e
re

co
rd

ed
in

m
ill

im
et

re
s

an
d

de
pt

hs
in

m
et

re
s.

8.
W

at
er

an
d

G
as

se
rv

ic
es

to
in

di
vi

du
al

pr
op

er
tie

s
ar

e
of

te
n

of
a

si
ze

th
at

ca
nn

ot
be

de
te

ct
ed

us
in

g
E

le
ct

ro
m

ag
ne

tic
or

G
PR

in
ve

st
ig

at
io

n,
w

he
ne

ve
r

po
ss

ib
le

th
e

ro
ut

e
w

ill
be

ad
de

d
fro

m
su

rfa
ce

ev
id

en
ce

(p
ip

e
ris

er
s,

va
lv

es
,e

tc
),

bu
tt

hi
s

sh
ou

ld
be

vi
ew

ed
as

a
gu

id
e

on
ly

.

9.
M

K
S

ur
ve

ys
ca

nn
ot

co
nf

irm
w

he
n

se
rv

ic
es

ar
e

re
du

nd
an

t
an

d
un

le
ss

th
er

e
is

su
rfa

ce
ev

id
en

ce
of

a
re

du
nd

an
ts

er
vi

ce
,c

an
no

tg
ua

ra
nt

ee
be

in
g

ab
le

to
lo

ca
te

al
lr

ed
un

da
nt

se
rv

ic
es

.

10
.

W
he

re
ve

r
po

ss
ib

le
th

e
re

su
lts

of
ou

r
in

ve
st

ig
at

io
ns

w
ill

be
cr

os
s

re
fe

re
nc

ed
w

ith
re

co
rd

in
fo

rm
at

io
n

an
d

w
he

re
th

er
e

is
fu

rth
er

in
fo

rm
at

io
n

av
ai

la
bl

e
an

d
th

is
ca

nn
ot

be
de

te
ct

ed
on

si
te

,
th

e
in

fo
rm

at
io

n
w

ill
be

ad
de

d
to

th
e

dr
aw

in
g

an
d

in
di

ca
te

d
as

su
ch

(R
).

H
ow

ev
er

it
sh

ou
ld

be
no

te
d

th
at

th
e

co
m

pl
et

en
es

s
an

d
ac

cu
ra

cy
of

th
e

re
co

rd
s

ca
nn

ot
be

gu
ar

an
te

ed
.

11
.T

he
ut

ili
ty

in
fo

rm
at

io
n

ha
s

be
en

co
m

pi
le

d
fro

m
no

n-
in

tru
si

ve
su

rv
ey

te
ch

ni
qu

es
;i

ta
lw

ay
s

re
m

ai
ns

po
ss

ib
le

th
at

th
er

e
ar

e
ad

di
tio

na
ls

er
vi

ce
s

w
ith

in
th

e
su

rv
ey

bo
un

da
ry

th
at

w
e

ha
ve

no
tb

ee
n

ab
le

to
de

te
ct

.
W

e
re

co
m

m
en

d
th

at
ca

re
is

ta
ke

n
on

si
te

an
d

th
at

al
ls

er
vi

ce
re

co
rd

s
ar

e
us

ed
in

co
nj

un
ct

io
n

w
ith

th
is

su
rv

ey
.

12
.T

he
re

sp
on

si
bi

lit
y

fo
r

av
oi

di
ng

da
m

ag
e

to
as

se
ts

an
d

se
rv

ic
es

on
si

te
sh

al
l

be
th

at
of

th
e

pe
rs

on
s

pr
op

os
in

g
to

ex
ca

va
te

w
ith

in
th

e
su

rv
ey

ed
ar

ea
,w

ho
sh

al
lb

e
lia

bl
e

to
th

e
as

se
to

w
ne

ra
nd

an
y

th
ird

pa
rty

w
ho

m
ay

be
af

fe
ct

ed
in

an
y

w
ay

fo
ra

ny
lo

ss
or

da
m

ag
e.

A
LW

A
YS

EX
ER

C
IS

E
C

A
U

TI
O

N
W

HE
N

EX
CA

VA
TI

NG
.

EL
EC

TR
O

N
IC

AL
LY

D
ER

IV
ED

d

D
EP

TH
TO

IN
VE

R
T

Id
D

EP
TH

TO
C

R
O

W
N

C
d

PA
SS

IV
EL

Y
D

ER
IV

ED
Pd

D
EP

TH
TO

SO
FF

IT
Sd

BA
SE

LE
VE

L
BL

C
O

VE
R

LE
VE

L
C

L

BA
C

K
D

R
O

P
LE

VE
L

BD

IN
VE

R
T

LE
VE

L
IL

SO
FF

IT
LE

VE
L

SO
F

C
AS

T
IR

O
N

C
I

AL
KA

TH
EN

E
AL

K

D
U

C
TI

LE
IR

O
N

D
I

BR
IC

K
BK

ST
EE

L
ST

C
O

N
C

R
ET

E
C

O

M
ED

IU
M

D
EN

SI
TY

PE
M

D
PE

H
IG

H
D

EN
SI

TY
PE

H
D

PE

VI
TR

IF
IE

D
C

LA
Y

VC

PE
R

FO
R

AT
ED

PE
R

C
H

EM
IC

AL
W

AT
ER

C
H

W

R
ED

U
N

D
AN

T
SE

R
VI

C
E

R
ED

R
IS

IN
G

M
AI

N
R

/M
AI

N

FO
FI

BR
E

O
PT

IC

BU
S

ST
O

P
BS

C
AT

C
H

PI
T

C
/P

IT

W
ET

W
EL

L
W

/W
EL

L

PU
M

P
PU

D
R

O
P

KE
R

B
D

K

EL
EC

TR
IC

C
O

N
TR

O
L

BO
X

EBFP
FO

O
TP

AT
H

G
AT

E
PO

ST
G

P

KE
R

B
O

U
TL

ET
KO

LE
TT

ER
BO

X
LB

LI
TT

ER
BI

N
BI

N

TE
LE

PH
O

N
E

C
AL

L
BO

X
TC

B

O
SB

M

R
O

AD
SI

G
N

R
S

R
ET

AI
N

IN
G

W
AL

L
R

W
ST

R
EE

T
N

AM
E

PL
AT

E
SN

P

ST
AY

C
AB

LE
ST

W
AT

ER
LE

VE
L

W
L

R
O

O
F

LE
VE

L
R

L

FL
O

O
R

LE
VE

L
FL

W
AT

ER
M

ET
ER

W
M

W
IR

E
M

ES
H

FE
N

C
E

C
H

AI
N

LI
N

K
FE

N
C

E

PO
ST

AN
D

R
AI

L
FE

N
C

E
PO

ST
AN

D
W

IR
E

FE
N

C
E

P/
R

P/
W

W
/M

C
/L

BA
R

BE
D

W
IR

E
FE

N
C

E
B/

W

C
O

N
C

R
ET

E
PA

N
EL

FE
N

C
E

C
PL

C
O

R
R

U
G

AT
ED

IR
O

N
FE

N
C

E
C

/I

C
LO

SE
D

BO
AR

D
ED

FE
N

C
E

C
/B

IR
O

N
R

AI
LI

N
G

S
I/R

C
H

ES
TN

U
T

PA
IL

IN
G

C
N

P

KE
Y

SO
IL

PI
PE

SP

PO
ST

PO

M
T

M
ilt

on
Ke

yn
es

Te
l0

19
08

56
55

61
en

qu
iri

es
@

m
ks

ur
ve

ys
.c

o.
u

O
xf

or
d

Te
l0

18
65

59
49

79
ox

fo
rd

@
m

ks
ur

ve
ys

.c
o.

u
W

es
tM

id
la

nd
s

Te
l0

15
62

54
05

00
w

es
tm

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

E
as

tM
id

la
nd

s
Te

l0
11

6
28

49
12

7
ea

st
m

id
la

nd
s@

m
ks

ur
ve

ys
.c

o.
u

Te
l0

14
03

24
31

62
ho

rs
ha

m
@

m
ks

ur
ve

ys
.c

o.
u

B
R

O
A

D
W

A
TE

R
R

O
A

D
,W

EL
W

YN
G

A
R

D
EN

CI
TY

,H
ER

TF
O

RD
SH

IR
E

EX
TE

R
N

A
L

U
N

D
ER

G
R

O
U

N
D

SE
R

VI
CE

S
SU

RV
EY

SU
R

VE
Y

R
EP

O
RT

D
at

e:
10

Ja
nu

ar
y

20
14

Jo
b

N
o:

19
04

0

G
en

er
al

R
ec

or
d

in
fo

rm
at

io
n

w
as

ob
ta

in
ed

fro
m

O
pe

nr
ea

ch
(te

le
co

m
),

U
K

Po
w

er
N

et
w

or
ks

(e
le

ct
ric

),
N

at
io

na
lG

rid
(G

as
),

Af
fin

ity
W

at
er

(w
at

er
m

ai
ns

),
Th

am
es

W
at

er
(S

ew
er

s)
an

d
Vi

rg
in

M
ed

ia
(C

AT
V)

.A
dd

iti
on

al
re

co
rd

in
fo

rm
at

io
n

w
as

re
qu

es
te

d
fro

m
Li

ne
se

ar
ch

ho
w

ev
er

no
ap

pa
ra

tu
s

w
as

af
fe

ct
ed

.S
ite

st
af

fp
ro

vi
de

d
fu

rth
er

lo
ca

lk
no

w
le

dg
e.

A
bb

re
vi

at
io

ns
Ke

y
R

D
–

R
ad

io
de

te
ct

io
n.

Th
e

R
D

80
00

is
an

el
ec

tro
m

ag
ne

tic
de

te
ct

or
,w

hi
ch

ca
n

tra
ns

m
it

a
si

gn
al

on
to

a
m

et
al

lic
se

rv
ic

e,
an

d
lo

ca
te

it
fro

m
th

e
su

rfa
ce

.
G

PR
–

G
ro

un
d

Pe
ne

tra
tin

g
R

ad
ar

.
U

se
d

to
sc

an
th

e
va

ria
tio

ns
in

gr
ou

nd
si

gn
at

ur
e

fro
m

th
e

su
rfa

ce
by

ra
da

r.
Su

cc
es

s
is

de
pe

nd
en

to
n

fa
vo

ur
ab

le
gr

ou
nd

co
nd

iti
on

s.
H

V
–

H
ig

h
Vo

lta
ge

.
An

y
el

ec
tri

ci
ty

ca
bl

es
11

kV
an

d
ab

ov
e.

LV
–

Lo
w

Vo
lta

ge
.

An
y

el
ec

tri
ci

ty
ca

bl
es

be
lo

w
11

kV
.

D
ra

in
ag

e
Al

ld
ra

in
ag

e
w

as
lif

te
d

w
ith

pi
pe

si
ze

s
an

d
in

ve
rt

le
ve

ls
re

co
rd

ed
.W

he
re

ve
rp

os
si

bl
e

th
e

ch
am

be
rs

iz
es

ha
ve

be
en

re
co

rd
ed

an
d

po
si

tio
ne

d
on

th
e

dr
aw

in
g.

Al
lc

on
ne

ct
io

ns
fro

m
gu

lli
es

,e
xt

er
na

lr
ai

nw
at

er
pi

pe
s

an
d

ex
te

rn
al

so
il

st
ac

ks
ha

ve
be

en
pr

ov
en

w
he

re
ve

rp
os

si
bl

e
in

to
m

an
ho

le
s

an
d

se
w

er
ru

ns
.W

he
re

a
sa

dd
le

co
nn

ec
tio

n
is

pr
es

en
tt

he
po

si
tio

n
is

as
su

m
ed

on
ly

.C
on

ne
ct

io
ns

be
tw

ee
n

m
an

ho
le

s
ha

ve
be

en
as

su
m

ed
to

be
st

ra
ig

ht
.R

ec
om

m
en

d
sc

ru
bb

in
g

ba
ck

so
m

e
ar

ea
s

of
de

ns
e

ve
ge

ta
tio

n
to

in
ve

st
ig

at
e

ar
ea

fu
lly

.P
os

si
bl

e
pu

m
p

m
ai

n
to

th
e

w
es

to
ft

he
si

te
in

ov
er

gr
ow

n
ar

ea
.T

w
o

su
rfa

ce
w

at
er

se
w

er
m

an
ho

le
s

in
va

ca
nt

pl
ot

to
th

e
no

rth
w

es
to

ft
he

si
te

w
er

e
un

ab
le

to
be

lo
ca

te
d

du
e

to
de

ns
e

ve
ge

ta
tio

n.
G

ul
lie

s
on

ol
d

tra
in

tra
ck

s
to

th
e

w
es

to
ft

he
m

ai
n

fa
ct

or
y

w
er

e
al

lb
lo

ck
ed

,u
na

bl
e

to
su

rv
ey

.R
ec

om
m

en
d

co
nf

in
ed

sp
ac

e
en

try
on

so
m

e
ch

am
be

rs
ac

ro
ss

th
e

si
te

to
in

ve
st

ig
at

e
fu

lly
.

Al
ld

ra
in

ag
e

sh
ou

ld
be

cr
os

s
ch

ec
ke

d
in

cr
iti

ca
la

re
as

by
C

C
TV

su
rv

ey
or

ha
nd

du
g

tri
al

ho
le

s.

W
at

er
W

at
er

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.C

on
fin

ed
sp

ac
e

en
try

is
re

om
m

en
de

d
to

in
ve

st
ig

at
e

so
m

e
ch

am
be

rs
m

or
e

th
or

ou
gh

ly
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

G
as

G
as

pi
pe

s
ar

e
pl

as
tic

an
d

m
et

al
lic

an
d

ha
ve

th
er

ef
or

e
be

en
lo

ca
te

d
us

in
g

G
PR

an
d

R
D

m
et

ho
ds

w
ith

ra
da

r-d
er

iv
ed

de
pt

hs
re

co
rd

ed
to

th
e

to
p

of
th

e
pi

pe
.D

ue
to

th
e

sm
al

ls
iz

e
of

th
e

pi
pe

s
th

e
lo

ca
tio

n
an

d
th

e
de

pt
h

ca
n

ea
si

ly
be

m
is

in
te

rp
re

te
d,

an
d

th
er

ef
or

e
tri

al
ex

ca
va

tio
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
th

es
e

lo
ca

tio
ns

.

El
ec

tri
ci

ty
Al

le
le

ct
ric

ity
ca

bl
es

on
si

te
ha

ve
be

en
tra

ce
d

w
ith

el
ec

tro
ni

ca
lly

de
riv

ed
de

pt
hs

re
co

rd
ed

.
Th

er
e

w
as

no
ac

ce
ss

to
th

e
lo

ca
lU

K
Po

w
er

N
et

w
or

k
su

bs
ta

tio
ns

th
er

ef
or

e
th

e
H

V
ro

ut
es

w
er

e
lo

ca
te

d
us

in
g

th
e

po
w

er
sw

ee
p

fu
nc

tio
n

on
th

e
R

D
re

ce
iv

er
an

d
de

pt
hs

ob
ta

in
ed

bt
in

du
ct

io
n

w
he

re
po

ss
ib

le
.P

os
si

bl
e

un
id

en
tif

ie
d

po
te

nd
ed

ca
bl

es
pr

es
en

to
n

va
ca

nt
pl

ot
to

th
e

so
ut

h
of

th
e

si
te

,c
au

tio
n

ad
vi

se
d

w
hi

ls
te

xc
av

at
in

g
in

th
is

ar
ea

.T
ria

le
xc

av
at

io
ns

ar
e

re
co

m
m

en
de

d
to

co
nf

irm
po

si
tio

n,
de

pt
h

an
d

nu
m

be
ro

fc
ab

le
s

in
an

y
on

e
sw

ee
p.

Te
le

co
m

Al
lt

el
ec

om
du

ct
s

ha
ve

be
en

tra
ce

d
w

ith
de

pt
hs

re
co

rd
ed

.D
ue

to
la

w
s

pr
ot

ec
tin

g
Br

iti
sh

Te
le

co
m

ap
pa

ra
tu

s
al

ld
uc

ts
ha

ve
be

en
lo

ca
te

d
us

in
g

re
m

ot
e

de
te

ct
io

n
te

ch
ni

qu
es

on
ly

an
d

co
m

pa
re

d
w

ith
re

co
rd

in
fo

rm
at

io
n.

C
ha

m
be

rs
iz

es
ha

ve
be

en
re

co
rd

ed
us

in
g

G
PR

te
ch

ni
qu

es
w

he
re

ve
rp

os
si

bl
e.

Fo
rf

ur
th

er
in

fo
rm

at
io

n
re

ga
rd

in
g

BT
ap

pa
ra

tu
s

pl
ea

se
co

nt
ac

tO
pe

nr
ea

ch
di

re
ct

ly
.

C
A

TV
/D

AT
A

Al
lC

AT
V/

D
at

a
co

ve
rs

ha
ve

be
en

lif
te

d
w

ith
du

ct
s

tra
ce

d
be

tw
ee

n.
El

ec
tro

ni
ca

lly
de

riv
ed

de
pt

hs
ha

ve
be

en
re

co
rd

ed
al

on
g

th
e

tra
ce

d
ro

ut
es

.T
he

nu
m

be
ro

fd
uc

ts
al

on
g

an
y

on
e

tra
ce

ha
s

be
en

re
co

rd
ed

,a
nd

in
di

ca
te

d
ad

ja
ce

nt
to

th
e

dr
aw

pi
tc

ha
m

be
rs

.P
le

as
e

no
te

th
at

em
pt

y
du

ct
s

ca
nn

ot
al

w
ay

s
be

tra
ce

d
an

d
ar

e
th

er
ef

or
e

as
su

m
ed

or
ad

de
d

to
th

e
dr

aw
in

g
fro

m
th

e
re

co
rd

in
fo

rm
at

io
n

w
he

re
ve

rn
ec

es
sa

ry
.

SE
E

C
A

U
TI

O
N

A
R

Y
N

O
TE

S
W

IT
HI

N
TH

E
UT

IL
IT

Y
KE

Y

S
he

et
La

yo
ut

1
2

3
4

5
6



ENTRAN Welwyn Garden City FRA 

 

Issue 2 
January 2018 

13 RMA Environmental 
RMA-C1787 
 

 

 
 
 

Appendix C: 
LLFA Consultation 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
From: James Lester [mailto:James.Lester@hertfordshire.gov.uk] On Behalf Of Flood and Water 
Management 
Sent: 02 November 2017 12:40 
To: Nick Yeo <nick.yeo@rma-environmental.co.uk> 
Cc: Flood and Water Management <FloodandWaterManagement@hertfordshire.gov.uk> 
Subject: RE: Pre-application enquiry at land off Hyde Way, Welwyn Garden City, AL7 3UQ 
 
Nick  
 
The LLFA incident record does not hold any records of surface water flooding in this area. However, 
absence of records does not mean that there has never been any surface water flooding.  
 
There have been reports to the Highway Authority about Hydeway flooding: 

� Flooding of the footway on Hydeway near the post box being flooded on 28/10/2015.  
� The road where the footbridge from the railway station joins Hydeway flooding also on 

28/10/2015.  
� There was another report on 22/11/2016 of a long flood on Hydeway impeding pedestrians 

ability to cross safely, however I do not know where on the road this flooding occurred.  
 
Yours sincerely, 
James Lester 

James Lester 
Investigations Officer, Lead Local Flood Authority [HCC] 

Postal Point CHN215 
Hertfordshire County Council, County Hall, Pegs Lane, Hertford, SG13 8DN 
t: 01992 555532 Comnet / Internal: 25532 

 
From: Nick Yeo [mailto:nick.yeo@rma-environmental.co.uk]  
Sent: 26 October 2017 15:43 
To: Flood and Water Management 
Subject: Pre-application enquiry at land off Hyde Way, Welwyn Garden City, AL7 3UQ 
 
Good Afternoon 
 
We have been instructed to undertake a Flood Risk Assessment for a mixed use development at land 
off Hyde Way, Welwyn Garden City, AL7 3UQ.   The approximate grid reference is TL 24142 12774 
and I have attached a site location plan. 
 
The ��������	
���
����	������
���������������������
��
��
��
��	����	
���
����	�����������������
north of the site.  We would welcome any initial comments you have on the development of the site 
and whether you have any records of surface water flooding at the site or in the vicinity of the site. 
 
Kind regards 
Nick 
 
Nick Yeo 
Environmental Consultant, RMA Environmental 
 
Office:    01884 842740 



Email:    nick.yeo@rma-environmental.co.uk 
Web:      www.rma-environmental.co.uk 
 
Office Address:  Suite 4, Swallow Court, Devonshire Gate, Tiverton, Devon, EX16 7EJ 
Registered Office:  2 Chartfield House, Castle Street, Taunton, TA1 4AS 
Registered in England No:  6915388 
 
This e-mail and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom they are addressed. 
If you are not the intended addressee, or the person responsible for delivering it to them, you may not copy, forward disclose or otherwise use it or 
any of it in any way. To do so may be unlawful. If you receive this e-mail by mistake, please advise the sender immediately. 

��Please consider the environment before printing this email 
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This report has been prepared for the private and confidential use of Spen Hill Development Limited 
and cannot be reproduced in whole or in part or relied upon by any third party for any use whatsoever 
without the express written authorisation of ICIS Design Limited.  If any third party whatsoever comes 
into possession of this report, they rely on it at their own risk and ICIS Design Limited accepts no duty 
or responsibility (including in negligence) to any such third party. 
 
Authors: Gavin Clifford BEng CEng FICE   gavin.clifford@icis-design.co.uk 
 
icis design limited Registered in England & Wales No. 8637234. 
Barrington House, Heyes Lane, Alderley Edge, Cheshire SK9 7LA.  tel 0161 883 1401 
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Summary 
 

This second addendum to the Flood Risk Assessment (FRA) and Drainage Strategy report is provided 
as supplementary information following consultation with the LLFA. 

The LLFA has requested that Thames Water be consulted, such that they agree surface water 
discharge rates to the public sewer, in order that the LLFA withdraw their objection to the proposed 
development. 

ICIS Design Limited have met with Thames Water to discuss surface water drainage strategy, 
subsequently submitting a proposal to limit maximum surface water discharge from the full 
development site to the public sewer to 310 l/s.  Thames Water have responded positively to this 
proposal, confirming that they would accept discharge at this rate. 

Relevant correspondence is included within this addendum. 

This addendum is therefore submitted with the request that the LPA approve the proposed 
application, subject to appropriate condition(s) requiring agreement and approval of detailed 
design prior to construction of each phase of the works.  Each phase of works should take account 
of the overall strategy, such that total discharge is no more than the agreed rate of 310 l/s. 
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1.0 Consultation 
    
As part of the statutory consultation process for the proposed redevelopment of the site at 
Broadwater Road, Welwyn Garden City (App N6/2015/0293/PP), Hertfordshire County Council acting 
as Lead Local Flood Authority (LLFA), requested that Thames Water be consulted to obtain their 
confirmation of acceptable surface water discharge to the public sewer. 

The LLFA letter request, dated 16th May 2016 is Appendix A.  It requires that Thames Water confirm 
acceptance of discharge from the site, in order for the LLFA to lift its objection. 

ICIS Design met with Thames Water on 25th May 2016 at TW, Clearwater Court, Reading RG1 8DB. 
 
Attendees: 
Graeme Kasselman � TW Network Planner 
Shaun Picart � TW Development Engineer 
Gavin Clifford � ICIS Design, Civil & Structural Engineers 
Geoff Nokes � TW Development Engineer  (absent due to illness) 
 
 
Thames Water explained that their overall position is that they do not object to development on the 
site.  

For surface water discharge, TW accept that due to the absence of an accessible open watercourse 
and despite extensive SuDS measures to reduce run-off, there will need to be a surface water 
discharge from the site to the public sewer.  Having discussed the current condition of the site, TW 
acknowledged that historic discharge from the site to the public sewer was at an unrestricted rate, 
under gravity.  Whilst the historic use of the site was largely developed with buildings and hard-
standing, calculations for existing run-off should reflect that demolished buildings with broken or 
removed ground floor slabs should be considered as �greenfield� for the purposed of run-off rates. 

Given the condition and utilisation of the existing surface water sewer network, TW indicated that 
subject to confirmation of numerical discharge rates, they would be likely to accept a reduction of 
discharge to 50% of the peak 1 in 1 year storm event.  Points of connection should ideally use existing 
connections, or be close to them.  ICIS Design were requested to submit a written confirmation of 
what this would equate to, for approval purposes. 

ICIS Design submitted a summary calculation to TW on 8 July 2016, confirming calculation parameters 
thus: 

Overall site area  =  8.903 ha 

Current impermeable area  =  50%  (4.45 ha) 

Current impermeable area includes only those parts of the site currently covered by buildings and 
hard landscape.  Areas which were previously developed but subsequently demolished, with ground 
slabs broken up are 
���������������
���������	���������-off only in the current condition. 
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The drained surface water run-off rates are calculated, based on the existing and proposed 
impermeable areas of the site, data given by the Flood Studies Report (FSR) and Wallingford 
Procedure, using the XP Solution WinDes computer software. 

The variables used (within the computer software) to calculate the existing and proposed surface 
water run-off rates for the site are: 

� M5 � 60 (mm) =  20.000 

� Ratio    R =  0.420 

� Cv (Summer)  =  0.750 

� Cv (Winter) =  0.840                

� Time of Entry =  5 minutes         

� Climate Change =  0 

This results in a calculated, existing peak 1 in 1 year SW run-off rate of 620 l/s. 

A 50% betterment of this existing rate would equate to 310 l/s. 

ICIS Design therefore proposed that irrespective of whether individual phases of development or 
increased SuDS provision resulted in lower calculated flows, the peak discharge to Thames Water 
sewers would be no more than 310 l/s. 

Thames Water confirmed via email on 11 July 2016 that this is acceptable. 
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2.0 Conclusion 
 
In consultation with Thames Water, it has been determined that TW would accept a maximum peak 
surface water discharge from the application site of 310 l/s. 

SuDS proposals described within the FRA & Drainage Strategy Report, Architectural proposals and 
Landscape Architect�s design may well result in discharge rates below this figure, but within the 
context of the proposed Detailed and Outline Planning Applications,  310 l/s should be used as an 
overall upper limit for final detailed design. 
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3.0 Appendix 
 

1. HCC (LLFA) letter 1 May 2016, Ref  N6/2015/0294/PP - Former Shredded Wheat Factory, 
Bridge Road, Welwyn Garden City, AL8 6UN 

2. Email chain ICIS Design/Thames Water 8/11 July 2016 



www.hertsdirect.org              

 
 
 

 
 
 
RE: N6/2015/0294/PP - Former Shredded Wheat Factory, Bridge Road, Welwyn 
Garden City, AL8 6UN 
 
Dear Andrew, 
 
In the absence of an acceptable FRA we object to the grant of planning permission and 
recommend refusal on this basis for the following reasons: 
 
The Flood Risk Assessment & Drainage Strategy addendum report prepared by ICIS 
design, reference 10007.gc dated February 2016 submitted with this application does not 
comply with the requirements set out in the Planning Practice Guide (as revised 6 April 
2015) to the National Planning Policy Framework. The submitted FRA does not therefore; 
provide a suitable basis for assessment to be made of the flood risks arising from the 
proposed development. 
 
In order for the Lead Local Flood Authority to advise the relevant local planning authority 
that the site will not increase flood risk to the site and elsewhere and can provide 
appropriate sustainable drainage techniques, the following information is required as part 
of the flood risk assessment; 
 
1) Confirmation by Thames Water that the proposed discharged is accepted.  

 
Overcoming our objection 
 
Given that it is proposed to discharge surface water runoff into the sewer network, the 
applicant needs to provide confirmation by Thames Water that the proposed discharge 
rates can be accepted into the sewer network.  
 
��������#���`����!����!���������������!�����{���C Developers Guide and Checklist 
and links to national policy and industry best practice guidance please refer to our surface 
water drainage webpage  
 

Andrew Windscheffel 
Welwyn Hatfield Borough Council 
The campus 
Welwyn Garden City 
Herts 
AL8 6AE 

Environment Director & Chief Executive: 
John Wood 

  

Post Point CHN 215 
Hertfordshire County Council 
County Hall, Pegs Lane 
HERTFORD  SG13 8DN 
 
Contact Francisco Aguilar 
Tel 01992 556075 
Email FRMConsultations@hertfordshire.gov.uk  
  
 
Date 16th May 2016 



www.hertsdirect.org              

http://www.hertsdirect.org/services/envplan/water/floods/surfacewaterdrainage/  
 
Informative to the LPA 
 
Our understanding is that the changes introduced in the addendum to the original FRA 
presents will seek to minimize the required underground storage volume, but that some 
will be needed. We would expect that at the reserved matters stage detailed drainage 
calculations are submitted and that the proposed above ground SuDS features provide a 
significant proportion of the total attenuation volume.  
 
The original FRA dated February 2015 stated that there would be 4 discharge points into 
the existing sewer network. We understand that these discharge points are still planned, 
however once the detailed design is undertaken, the applicant will need to confirm the 
location and the number of the proposed discharge points. 
 
We ask to be re-consulted with the results of the FRA. We will provide you with bespoke 
comments within 21 days of receiving formal re-consultation. Our objection will be 
maintained until an adequate FRA has been submitted 
 
 
Yours sincerely, 
 
 
 
 
Francisco Aguilar 
 
Hertfordshire County Council 
 
 
01992 556075 
FRMConsultations@hertfordshire.gov.uk   
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�����
�� 
Surface Water Drainage Strategy 

 



SCOPE 
 
This design addresses runoff from all areas within the red line boundary for the 
planning application. 
 
DESIGN CONSTRAINTS 
 
Infiltration 
��`���!���!?���`����!��!�������!��_�����������!�
!?���!��!�����$���������!��
Interpretive Geotechnical Report �����~����?���~�������!��������`!�����!��
dissolution features within the chalk bedrock underlying the site. These features 
preclude the use of concentrated infiltration within the development. 
 
Thames Water 
In correspondence regarding a previous application to develop the site 
(N6/2015/0293/PP) Thames Water agreed to take a peak flow of 310l/s from the 
site for all events up to the 100year plus climate change (ICIS Design 
$����!��������������_���~���� 
 
DESIGN STANDARDS 
 
The proposed surface water drainage system is to be designed to ensure that all 
runoff from the 100year rainfall event plus an allowance for climate change is 
managed in accordance with the above constraints and the requirements of the 
DEFRA document Non-Statutory Technical Standards for Sustainable Drainage 
Systems. 
 
DESIGN - STRATEGY 
 
The site has been divided into six subcatchments, each with a point of discharge 
to the public surface water sewer. Five of the six catchments share similar 
characteristics i.e. tall buildings around/adjacent to a landscaped podium; roads 
and parking; and soft landscaped areas at ground level. The remaining 
catchment comprises existing buildings which are to be retained, set in a hard 
landscape. 
 
The drainage design for the five subcatchments is based on the following 
approach: 
 

� Runoff from roofs and podiums will drain to low profile attenuation tanks 
at podium level. The outflow from the tanks will be controlled by orifices; 

� Runoff from roads and parking areas will either discharge to ground via 
infiltration, or will be attenuated within a lined sub-base prior to discharge 
to a carrier drain serving the subcatchment; 

� Runoff from soft landscaped areas will either discharge to ground via 
infiltration, or will be attenuated in surface features such as swales, 
ponds and bio-retention areas, prior to disposal to the carrier drain. 

 



The drainage design for the subcatchment comprising the existing buildings is 
based on attenuating runoff in a buried geocellular tank prior to discharge to the 
public surface water sewer. 
 
The Source Control module of the MicroDrainage software suite has been used 
to establish a baseline design. It is intended that the baseline is developed to 
further improve the quality of runoff from the site as part of the detailed design 
process. Models and simulation results are included in Appendix A. The 
subcatchments to which the models refer are shown on SK001. 
 
MODELLING/CALCULATION NOTES 
 
The models have been based on the following parameters: 
 

� Approximately 80% of a podium area will comprise a 235mm deep 
geocellular attenuation tank with a 95% void ratio. Runoff from roofs will 
be conveyed to the tank via a number of downpipes; 

� The discharge rate from podium tanks will be controlled by one or more 
orifices;  

� Runoff from roads will be attenuated in a 200mm deep granular sub-base 
with a minimum void ratio of 30%. The invert of the sub-base will be no 
steeper than 1 in 500. The outlet from every 500m2 of road will be 
controlled with an orifice, and will discharge to a carrier drain. The 
discharge from each 500m2 area will be limited to a maximum of 1.5l/s 
using one or more orifices. 

� The maximum discharge rate for landscaped areas has been calculated 
on the basis of the 100year greenfield rate for type 4 SOIL i.e. 15l/s/ha. 
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