A47/A11 Thickthorn Junction

Scheme Number: TR010037

Volume 6

6.3 Environmental Statement Appendices
Appendix 9.3 — Preliminary Sources Study
Report Part 1 of 2




Environmental Statement Appendix
england

A47/A11 Thickthorn Junction } h ig hways

Infrastructure Planning
Planning Act 2008

The Infrastructure Planning
(Applications: Prescribed Forms and
Procedure) Regulations 2009

The A47/A11 Thickthorn Junction
Development Consent Order 202[x]

ENVIRONMENTAL STATEMENT APPENDICES
Appendix 9.3 - Preliminary Sources Study Report Part 1 of 2

Regulation Number: Regulation 5(2)(a)
Planning Inspectorate Scheme TR010037
Reference
Application Document Reference | TR010037/APP/6.3
BIM Document Reference HE551492-ACM-HGT-TJ-RP-CE-00001
Author: A47/A11 Thickthorn Junction
Project Team, Highways England

Version | Date Status of Version
Rev 0 March 2021 Application Issue

Planning Inspectorate Scheme Ref: TR010037
Application Document Ref: TR010037/APP/6.3



A47-A12 Schemes, Thickthorn
Junction Improvements

Preliminary Sources Study Report

Report No: HE551492-ACM-HGT-TJ-RP-CE-00001
HAGDMS Reference: 29496
June 2017



A47 Thickthorn Junction

Improvements

Preliminary Sources Study Report

Report No: HE551492-ACM-HGT-TJ-RP-CE-00001

HAGDMS Reference: 29496

June 2017

Revision Current Date Prepared Checked | Verified Approved

Number Status By By By By
Issued for LK

P01 Comments 16/03/17 GN AZ AM AZ
Reissued

P02 for 19/06/17 GN AZ AM AZ
Comments

AECOM

Saxon House
27 Duke Street

Chelmsford
CM1 1HT




A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

Standard codes for suitability models and documents
See BS1192:2007 Table 5 for further details

Revision Status Description Revision Status Description

AECOM
Saxon House
27 Duke Street
Essex

CM1 1HT

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02
June 2017 i Reissued for Comment




A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

Document Control

The Project Manager is responsible for production of this document, based on the

contributions made by his/her team existing at each Stage.

Document Title Preliminary Source Study Report

Author AECOM

Owner

Distribution

Document Status Qa4

Revision History
This document is updated at least every Stage.

Version Description
Preliminary Source Study

Author

POT | 260412017 I
Report
Preliminary Source Study
P02 | 190612017 oo I

Record of Issue

Version Status Author | Date | Checked Date Approver

Authorised

Date Date

(o]l EXIT)

HE551492-ACM-HGT-TJ-RP-CE-00001
June 2017 ii

Revision P02
Reissued for Comment




A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

Reviewer List

Name Role

The reviewers of this document may also include representatives of key financial
contributors including the Department for Transport.

Approvals
Details of External Approvals

Signature | Title Date of  Version

Issue

The original format of this document is copyright to Highways England.

This document has been prepared by AECOM Limited for the sole use of our client, Highways England (the
“Client”) and in accordance with generally accepted consultancy principles, the budget for fees and the terms
of reference agreed between AECOM Limited and the Client. Any information provided by third parties and
referred to herein has not been checked or verified by AECOM Limited, unless otherwise expressly stated in
the document. No third party may rely upon this document without the prior and express written agreement of
AECOM Limited.

Copyright

© This Report is the copyright of Highways England. Any unauthorised reproduction or usage by
any person other than the addressee is strictly prohibited.

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02
June 2017 iii Reissued for Comment



A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

Contents

1. INtrOdUCHION.....cciiir e ————— 1
1.1, Background... ..o 1
1.2, PUIrPOSE Of REPOIT.....eiiiieeeee e e 2
1.3. Previous geotechnical studies inthe area .............ccccc 3
1.4. Limitations of REPOIt .......oovviiiiiiiieeeeee 3
2, Sources of Information and Desk Study ...........ccccciiiiiiiiiniininnnnnnnnnnns 5
2.0 GBNEIAL .. 5
3. Field StUAIes .......ccoii i 9
3.0 SO WWalKOVET ... e 9
3.2. TopographiCal SUIVEY ..........coooiiiiiiiiii e 9
4. Site DeSCHIPLION .....cooiiiiieecce e e 10
4.1. Location and DeSCrPioN .........ooeuiiiiii e 10
B 1T o Yoo | =T o] 0 Y28 10
G T € 1-To] (o To VPSSR PPPPPPPPPR 10
4.4, GeomOrPhOlOY.......ccooiiiiiiiiie e 13
4.5, HYArology ....coooo oo 13
4.6. HYArogEOIOQY .. .coieeiiiiiiii et e et e e 13
4.7. Discharge Consents and Groundwater Abstractions .............ccccccccvvieeiiiiiiiiiiininnn, 13
4.8. FIOOA RECOMAS.....coiiiiiiiiieiee e 14
4.9, HistoriC Land USeE.......coooiieieeeeeeeeeeeeee e 16
4.10. Archaeological Investigation............cooooi i 17
4.11. MiniNg @nd QUAITYING .....ceeieeeiiiiiiiiie et e e e e e e e e e e e e e e s s nnnee e e eeeeeaennneeees 18
4.12. Potential Ground INStability ..........ccoooiiiiii e 18
4.13. Other Environmental RECOIAS ..........ccoiiiiiiiiiiiii e 19
4.14. Statutory Undertakers ... 19
4.15. Unexploded Ordnance SUINVEY .........coooiiiiiiiiiiiee e 19
4.16. Records of SeiSmiC ACHVILY ......uuuiiii i 19
4.17. Contaminated Land...........cooiiiiiiiiii e 20
5. Ground Conditions ... ————————— 23
5.1, Ground MOGEI ........oeiiiiiiiiii e 23
5.2, GrOUNAWALET ...t e e e e e 27
HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02

June 2017 iv Reissued for Comment



A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

5.3. Summary of Chemical Testing ReSUItS............ccooiiiiiiis 27
6. Preliminary Engineering Assessment.........ccccooireeeciimrmenisiremssssssssessssessnssssenns 28
6.1, INIrOAUCTION ... 28
8.2, CULINGS ettt e e et e e e e e e 28
6.3, EMDanKMENTS .......ooiiiiiiiii e 28
8.4, SHIUCHUIES. ... nnnne 29
5.5, DIFAINAGE .....uuiiiiiiiiiii e nnnne 30
LG TS W] o o | = To [ 30
6.7. Chemically AGgressive GroUNd ...........oooiiiiiiiiiiiiieee e 31
6.8. REUSADINTY ....uuiiiiiiiiiiiiiiiii e 31
6.9, GrOUNAWALET ...ttt e et e e e e e 32
B.10. GrOUNG G@S ...ttt e ettt e e e e e e et e e e e 32
6.11. Contaminated Land...... ... 32
7. Comparison of Project Options and RiSKS .......ccuuuceiiiiiimmrreccccein e, 33
ReferenCes. ... ..o ———————— 40
Appendix A: Drawings of the suggested Options.........ccccceueceiiiiiiirrecccccce e, 1
Appendix B: List of Historic Borehole LOgs.........ccciiiiiieemccciiss s sess s e e eeeeeenanns 2
Appendix C: Geological Maps & MeMOIrS ......cccuuciiiiiiirieeemmnscrees s e e e s s e e e e eennanes 1
Appendix D: Cross Sections & Typical Borehole LOgS ......c.cccccovvimmmrremmencccnnineeeeseennnns 2
Appendix E: Landmark Envirocheck Report...........ooociiimiicciiiniccn e err e 3
Appendix F: BGS GeoSure Ground Stability Rating........ccccccceeviiiimmmireeccccce e 4
Appendix G: Statutory Undertakers...........cccoeiiiiiiiiiiiiississsssssssssssssssssssss s 5
Appendix H: Preliminary UXO Risk Assessment...........ccoooiiiiiiiiininnnnnnnnsssssssssssssnnnes 6
HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02

June 2017 Y, Reissued for Comment



A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

List of Tables

Table 2-1: Sources Of INFOIMALION ...........ccccoiiiieeeeeeeeeeeeee e 5
Table 2-2: Summary of previous ground iNVestigations ..............ccccceeeeeieiiiiiiiiiies 7
Table 4-1: Geology Of the StUAY @re@ ...........cccccceeiiieeeieeeee s 10
Table 4-2: Flood events at Thickthorn Junction (from HA DDMS, 2017).......cc....ccccceuun.n. 15
Table 4-3: Details of landfill site operators in proximity to Thickthorn Junction (from
maps.environment-agency.goV.UK, 2077) ........couuuiiiiiiiiieeeee et 17
Table 4-4: Comparison of Envirocheck and BGS GeoSure ground stability rating
ClASSITICALIONS ...ttt e e e e e e ettt e e e e e e e e e e esat e e e e eeeeeennnes 18
Table 4-5: Estimated SOil CREMUSIY ........ccoo i 21
Table 4-6: Potential Source-Pathway-Receptor Linkages.................ccooeuvveeeiieeeeeeennnnnnnn. 21
Table 5-1: General Preliminary Ground MO ................ccoooeeiiiiiiiiieiieeeeeeeeeeeeeeee e 23
Table 5-2: Summary of Engineering Properties (from HAGDMS 19536) ........................ 25
Table 5-3: Summary of Geotechnical Properties: A47 Norwich Southern Bypass
(HAGDMS T9536) ...ttt e e e e 26
Table 6-1: Design CBR VAIUES ...............cceiiiiiiiieeee et 31
Table 6-2: Design Suplhate Class (from HAGDMS 19536)........ccccoooiiiiiiiiiiiiieeeeeeeeeen 31
Table 7-1: Geotechnical RiSK REQISTEL .........ccccuu i 35

List of Figures

Figure 1-1: SCREME LOCALION ........cccccceeeeeeiei et eeans 1
Figure 1-2: Thickthorn site area and proposed works footprint .................cccccovveeeiiieiiinnn, 2
Figure 4-1: A47 Thickthorn Supetrficial Geology (from BGS Geoindex 1:50,000 map) ....12
Figure 4-2: Flood Map (from EnviroCheCk report) ..............ceiiiiiiiiiiiiiiiae e 16
Figure 5-1: General Preliminary Ground MOdel .....................uuuuuuuuuuuuiieeiiiiieiiiiiiiiinenninnnns 24
HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02

June 2017 Vi Reissued for Comment



A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

1.
1.1.

AECOM has been commissioned by Highways England to undertake a geotechnical
assessment for the A47 Thickthorn Junction Improvements. This scheme is developed in
conjunction with other improvements along the A47 and the A12, and aims to improve the
traffic flow in the area as well as to address road safety issues.

Introduction
Background

The site is located west of the village of Cringleford, which is approximately 5 km south-west
of Norwich. The Thickthorn Interchange is located where the A11 crosses the A47 Norwich
Southern Bypass (Figure 1-1). The approximate National Grid reference at the centre of the
existing roundabout is 618427E, 305493N. The site area is shown in Figure 1-2.

A number of options are considered for the site, namely Options 1 to 4, and these are shown
on the drawings included in Appendix A: Drawings of the suggested Options.

Figure 1-1: Scheme Location
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Figure 1-2: Thickthorn site area and proposed works footprint
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According to HD 22/08, and considering the complexity of the proposed geotechnical works
and the geotechnical risk implications to health and safety, a Geotechnical Category 2 has
been established following the guidance in BS EN 1997-1:2004. The category remains
consistent with the Category 2 originally assigned during Key Stage 1, included in the
Statement of Intent.

Projects within Geotechnical Category 2 include conventional types of geotechnical
structures, earthworks and activities, with no exceptional geotechnical risks, unusual or
difficult ground conditions or loading conditions.

1.2. Purpose of Report

This PSSR has been prepared in accordance with the Highways Agency’s CDF Scope
Version 1.02 dated 7™ November 2014, the requirements of HD22/08 “Managing
Geotechnical Risk” and in general accordance with the project specific Statement of Intent

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02
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(HAGDMS Ref No 29235). Revision P01 of the PSSR examining a Single Option was issued
to Highways England for comments on 16/03/17, however, following public consultation a
number of different options arose. This revision of the PSSR (Rev. P02) has been produced
to reflect this and at the same time address the comments received from Highways England
on 23/05/17.

The purpose of this report is to collate and provide an assessment of readily available
information pertinent to the ground related aspects of the scheme including historical,
geological, hydrological, hydrogeological and any specific surveys.

The main site area extends to a total of 15.75 Ha. The Envirocheck report divides the area to
slices that allow a more detailed search, with varying scales. The search buffer used for the
study area also varies according to the specific features interest, such as 1000m for
hydrological features.

This information will be used to support the design process, evaluate ground risks and
identify the scope of any further investigations required to manage ground risks and facilitate
detailed design.

1.3. Previous geotechnical studies in the area

A number of geotechnical studies have been conducted in the study area. These are the
following:

e A11 Wymondham to Cringleford Improvement
o A47 Norwich Southern Bypass
e A11/A47 Cringleford Thickthorn Interchange

These studies are part of the HAGDMS database, a review of which was undertaken in May
2016. The most relevant reports are also presented in Chapter 2 and are listed in Table 2-1.

1.4. Limitations of Report

AECOM Infrastructure & Environment UK Limited (“AECOM”) has prepared this Report for
the sole use of Highways England (“Client”) in accordance with the Agreement under which
our services were performed in the Project Support Framework, Roads Investment Strategy
Schemes A47/A12 Corridor, and Provisional PCF Stage 1 Scheme Review commission. No
other warranty, expressed or implied, is made as to the professional advice included in this
Report or any other services provided by AECOM. This Report is confidential and may not
be disclosed by the Client or relied upon by any other party without the prior and express
written agreement of AECOM.

The conclusions and recommendations contained in this Report are based upon information
provided by others and upon the assumption that all relevant information has been provided
by those parties from whom it has been requested and that such information is accurate.
Information obtained by AECOM has not been independently verified by AECOM, unless
otherwise stated in the Report.

The methodology adopted and the sources of information used by AECOM in providing its
services are outlined in this Report. The work described in this Report was undertaken
between January and June 2017 and is based on the conditions encountered and the
information available during the said period of time. The scope of this Report and the
services are accordingly factually limited by these circumstances.

Where assessments of works or costs identified in this Report are made, such assessments
are based upon the information available at the time and where appropriate are subject to
further investigations or information which may become available.

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02
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AECOM disclaim any undertaking or obligation to advise any person of any change in any
matter affecting the Report, which may come or be brought to AECOM'’s attention after the
date of the Report.

Certain statements made in the Report that are not historical facts may constitute estimates,
projections or other forward-looking statements and even though they are based on
reasonable assumptions as of the date of the Report, such forward-looking statements by
their nature involve risks and uncertainties that could cause actual results to differ materially
from the results predicted. AECOM specifically does not guarantee or warrant any estimate
or projections contained in this Report.

Copyright

© This Report is the copyright of Highways England. Any unauthorised reproduction or
usage by any person other than the addressee is strictly prohibited.
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2,
2.1.

Sources of Information and Desk Study

General

A review of the Highway Agency Geotechnical Data Management System (HAGDMS)
database was undertaken in May 2016. The most relevant reports are listed in Table 2-1.
Other reports related to the construction of the A12 and adjacent roads are also available
on HAGDMS but are not listed below. Pertinent historic boreholes are also presented in
Appendix B: List of Historic Borehole Logs and a number of historic BGS fieldwork maps
are included in Appendix C: Geological Maps & Memoirs.

Table 2-1: Sources of Information

. . HAGDMS
Scheme Title Report Title Year Ref. No.
A1 W dham t Factual Report 1982 7792
1 ¥vymondham 1o Site Investigation Interpretation 1983 7794
Cringleford Improvement , —
Supplementary Site Investigation 1985 7796
Site Investigation 1982 8289
Supplementary Site Investigation for the
Inner Alternative Route (Keswick) 1983 8290
Secoqd S.upplementary Ground 1988 8296
Investigation
A47 Norwich Southern . 9
Bypass Soils Assessment Report, Contract 3 - 1990 8305
Cringleford to Trowse
Site Investigation Interpretation.
Addendum to Volumes 4 & 5 1990 8302
Geotechnical Feedback Report, Contract
2 - Little Melton to Cringleford 1994 8312
Geotechnical Feedback Report, Contract
3 - Cringleford to Trowse 1994 8311
A11/A47 Cringleford Ground Investigation 2004 18581
Thickthorn Interchange Geotechnical Report 2005 19536

Other sources of information are listed below:

British Geological Survey. 1:50,000 scale Geological Sheet 161 (Norwich). Solid
and Drift Edition, dated 1975. View online at
http://www.largeimages.bgs.ac.uk/iip/mapsportal.htm|?id=1001652.

British Geological Survey website: Geology of Britain Viewer. View online at
http://mapapps.bgs.ac.uk/geologyofbritain/home.html.

British Geological Survey, Geology of the country around Norwich, Memoir for
sheet 161,1989

Environment Agency (EA) website (historic landfill information). View online at
http://maps.environmentagency.gov.uk

Regional Unexploded Bomb Risk map for Norfolk from Zetica

Envirocheck Report, Landmark Information Group: A47 Thickthorn Junction,
Cringleford, Norfolk. Preliminary Unexploded Ordnance (UXO) Threat
Assessment

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02
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e Envirocheck Report A47, Landmark Information Group: Thickthorn Junction,
Cringleford, Norfolk

A summary of the previous ground investigations used in this report is presented in Table
2-2.

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02
June 2017 6 Reissued for Comment



JUsWIWOY) 10} panssiay ] 10z aune
¢0d UoIsinay 10000-30-dd-rL-1OH-INOV-C6¥ 1 SS3IH
sysa) buidwnd
pue Aemexeos
sud [ew ay) (11 ®dAL) ‘Aungeswiad (9628)
wol} SpInowW 589 siejpwozald Bunsay uoissnosad uonebiisaAu| punols
Buisn pasanooal SOA ypz pue (] adAl) | (eaisAydosb ‘1 4o Sy [oF4 Gy o_.nmo 06 8861 .amu.cmEm_Qgsw
aJom sojdwes slajowozald 21JE]S €€ ‘S1S9) 1095
pagJnisipun adidpuess ¢ Jajawodeuad P S
puey ¥ aueA
puey nys ul ‘1dS ssedAg ulayinos
UOIMION LPY $O8
(0628)
syd [ewy wouy (18dA1) LoIssnosad (Momsayy) snoy
pauiejqo sajdwes SOA slajowozald 1dS Sy A ez 01085 €861 aAleUIa)Y Jouu|
490 9 8en adidpuess 9 1980 ¢¢ 8y} Joj uopnebsanu
a)g Aueyjuswsddng
S9)N0J BAleUIS) e Jabne puey
|elonas snid aynou s sJo)pwozald ONBIS m_%__thm ° . AgQuns 9 + (68Z8)
pajosjold Buoje A adidpuess jz |, " ﬁo_ m.mu _» L or's c8 oy uoissnolad 86k uonebiysanu| a)s
uoneBISaAUI NS 1dOOh#IS ¢6 1dS a1qe2 pzz
uonisod ajoy
yoes je Buloq 1dD 4abne puey
- SOA Bulnp paplooas | ‘sisey Aljigeswsad - - 0¢ \Mw_v_wMﬂw\_wm G861 %W&%mmmﬂﬁwﬂ%
I I JuswaAoidw|
pue 3onJs peay Buijie4 olqeo © plojolBULID
SEeM Ja}empunols o EmcvcoE>>> s9g
LV
s9qoid slajowozald . uoissnosad (z621)
USOIUB{OBN 81 oA /sedidpuerg 1dS g 62 | 0VSC | gqeozy | 986 | yiodey fenjoey
— = =
o - 0@ 7 5 z 2 - ¥ g
= b “ m- m m.. x . [w) o z 9“ =7 %)
3 ] 25 c = = ] 39 2 =0 S Q
3 o 3 2 a — 3 = = C = o3 = <
® 5 = o g ® = = =3 [CN-] (] D o
3 « O Wv o M.. \u.vul o — o = > = M o
’ ) 5 8 2 3 |7 2 " g° g

suonebisaaul punoib snoiraid jo Alewwns :z-z ajqes

uoday Apnig s82.n0g Aseuiwidid
sjuswaAoidw| uonounp uJoyIyl /vy



8 L0 sunr

JUBWIWOY Jo} panssiay
10000-30-dd-rL-1OH-INOV-C6¥ 1 SS3IH

20d uoisiney
papaaso.d
Buidwes oiweuAp abueyouayu|
sjnsal 4OQ wou} se ssaJbul ) . . Ja|dwes (18581) woypoIyL
paAuap Y99 SoA Jayempunolb S1S81dod 6 1dS 0e’L F svoL MOpUIM GZ ¥00¢ uonebnsaAu| punols pJoje|bul) Sod
Jo} palojuow LYVILLVY
alem sajoyalog
— w —_—
0@ > 5 z 2 = ®
2 Ny g3 & 5 ° = w > e
° - o 2 = o o > 0 = 7
3 2o ® 5 = 9 = 2 %5 o =0 z <]
3 = 2o - 3 i el S - o S =1 5
) - o = o <l ) 5 o o o 7 07 a
= Q 9 =) @ = ) = o > = = o
73 < © ) ..m iS5 = 2 @ o° &

uoday Apnig s82.n0g Aseuiwidid
sjuswaAoidw| uonounp uJoyIyl /vy



A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

3. Field Studies
3.1. Site Walkover

No formal walkover survey was conducted as part of this Preliminary Sources Study
Report. Site Inspection was limited to the existing carriageways by means of a drive
through supplemented by internet based aerial and street view photography.

3.2, Topographical Survey

No specific topographical survey was conducted as part of this report. However, the
topography of the area is described in the existing sources of information (see Section
4.2).

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02
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4. Site Description
4.1. Location and Description

Thickthorn Junction is located west of the village of Cringleford, which is situated
approximately 5 km south-west of Norwich. The Thickthorn Interchange is located where
the A11 crosses the A47 Norwich Southern Bypass. The approximate National Grid
reference at the centre of the existing roundabout is 618427E, 305493N.

The greater area surrounding Thickthorn Junction is mainly agricultural, with parts
occupied by residential and commercial structures. The area around Newmarket road at
the east of the site is mainly residential with agricultural land occupying the parts
adjacent to the roundabout. South of the roundabout, between A11 and Cantley Lane
Street, a number of cottages are present. East of the junction a large commercial
complex exists.

4.2, Topography

Thickthorn Interchange is sited within a high point of the surrounding land north of a
minor tributary of the River Yare (Cantley Brook) and west of the main river valley. The
interchange is cut into the land at this point and sits below natural ground level. The
average elevation at the site is approximately 32m OD at the interchange. The elevation
drops towards the east and south, reaching the lowest value of approximately 18m OD
near Cantley Brook. Elevation towards the north decreases more gradually to 25m OD at
Round House Roundabout.

It is a focal point for roads in the immediate vicinity, being a junction between not only the
A11and A47 Trunk Roads, but also the B1172 and a number of minor local roads.

4.3. Geology

Information regarding the geology of the study was obtained from previous ground
investigations available at HAGDMS, the BGS online portal and the 1:50,000 British
Geological Survey Map, Solid and Drift Edition (Sheet 161 for Norwich) with the
accompanying memoir. A summary of the geological sequence of the study area is
presented at Table 4-1. A geology map of the area is given below in

Figure 4-1.

Table 4-1: Geology of the study area

Origin Geological Deposit Geological Period
Alluvium
Glacial Sands and Holocene &
Superficial Deposits : . Gravels )
Glacial Deposits - Pleistocene
Head Deposits
Glacial Till
Norwich Crag Pleistocene
Bedrock Upper Chalk* Cretaceous
*Upper Chalk: Lewes Nodular Chalk Formation, Seaford Chalk Formation, Newhaven Chalk Formation,
Culver  Chalk Formation and Portsdown Chalk Formation (Undifferentiated) (from

http://www.bgs.ac.uk/lexicon, 2017)

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02

June 2017 10 Reissued for Comment



A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

Bedrock Geology

Bedrock in the area comprises Chalk of the White Sub-Group, formerly known as the
Upper Chalk Formation. The BGS lexicon indicates that the sub-group includes the
Lewes Nodular Chalk Formation, Seaford Chalk Formation, Newhaven Chalk Formation,
Culver Chalk Formation and Portsdown Chalk Formation.

The Chalk is shown to outcrop in the lower valley sides where the A47 crosses Cantley
Brook, south of Thickthorn Interchange and is indicated to extend at least 30m below
ordnance datum.

Superficial Geology

The superficial geology consists of Glacial Sand and Gravel (Sheringham Cliffs
Formation) and Glacial Till (Lowestoft Formation).

The BGS mapping indicates the interchange and an area extending approximately 350m
to the south is underlain by glacial till of the Lowestoft Formation. Further south and north
of the interchange both the A11 and A47 are indicated to be underlain by the
Sheringham Cliffs Formation.

The BGS 1:50,000 scale map for Norwich (sheet 161) includes a geological section
which runs approximately 1km west of the Thickthorn Interchange through similar glacial
deposits. The geological section indicates that the Lowestoft Formation is generally
underlain by the Sheringham Cliffs Formation, however, at the boundary between the
strata the deposits may be interleaved.

From the available ground investigation information the glacial till is approximately 8-10m
in thickness and typically described as soft to firm, orange to brown with black mottling,
slightly sandy slightly gravelly clay. The gravel is angular flint and chalk. Bands of sands
and gravel are present within the glacial till.

The glacial sands and gravels are approximately 5-6m in thickness and typically
described as medium dense light brown fine to medium sand, becoming orange brown
with depth, and slightly clayey with some gravel. These deposits are shown to outcrop in
the lower areas south of the interchange; however, glacial till was also recorded in an
existing borehole near to Cantley Brook underlying a layer of glacial sands and gravels.

Alluvium comprising clay, silt, sand and gravel is present along the line of the
watercourse (Cantley Brook) 700m south west of the interchange under the A11 and
under the A47 to the south east. This tract of alluvium follows the course of Cantley
Brook which flows alongside the railway line eastwards towards the River Yare.

Fault Geology
There are no known fault features in the vicinity.
Sensitive Geological Areas

There are no SSSIs or sites of geological interest within 2km of Thickthorn junction.
However, the proposed road improvements do fall into the wider SSSI Impact Risk Zones
designated around a number of SSSIs mainly relating to chalk pits or ecological systems
feeding from the chalk aquifer.

Environment Agency maps show that the site is within a nitrate vulnerable zone (NVZ) for
groundwater and surface water due to the extensive agricultural use of the area.

Land adjacent to the existing road network classifies as Grade 3 Agricultural Land.
Some areas north of the A47 Thickthorn Interchange and east of the Norwich-Ely railway
line have been mapped in more detail according to the new Agricultural Land
Classification (ALC) system and have been classified as Grades 2, 3A and 3B, with
Grades 1, 2 and 3A designated as Best and Most Versatile Agricultural Land.
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An historic landfill site is recorded on old OS plans and by the Environment Agency north
of Cantley Brook close to where it is culverted below the A11 adjacent to the eastern
edge of the A11. Cantley Lane landfill was operated between 1961 and 1969 receiving
inert, industrial, commercial and household wastes.

A gravel pit is shown on the historical OS maps east of Cantley Lane South and the
current footbridge, immediately south of the A47. The pit is first identified on the 1993
1:2,500 map edition and although its footprint is shown on the 2000 1:10,000 map it
cannot be identified on the 1999 or current aerial photography, suggesting that the pit is
now infilled. As the time of operation of the gravel pit roughly coincides with the
construction of the A47 it is thought that it may have been used as a borrow pit for the
scheme. The source and depth of the fill material is unknown but given the time of
backfill it is likely the fill has been placed in an engineered manner. However, potential
differential settlement of the proposed road embankment over the pit may occur and
ground investigation is recommended to assess the risk.

The elevation of the Chalk rockhead varies from around 18mAOD at Thickthorn
Interchange to 1mAOD immediately south-west of the A47 railway bridge. The existing
boreholes around the A47 railway bridge indicate a difference in Chalk rockhead
elevation north and south of the railway; to the north of the railway rockhead, is around
8.7mAOQOD whereas to the south, it varies from 1m to 5mAOD. There is therefore potential
for variation in rockhead elevation over short distances. There is also the potential for
solution features in the Chalk and associated zones of loose material within the overlying
glacial deposits associated with them.

Perched water may be present in granular lenses or layers within the Lowestoft
Formation which may be encountered within excavations. Perched water may also soften
underlying cohesive glacial till.

Figure 4-1: A47 Thickthorn Superficial Geology (from BGS Geoindex 1:50,000 map)

Sheringham Cliffs

Lowestoft Formation Formation— Glacial
— Chalky Till Sands and Gravels

Alluvial Channel
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4.4. Geomorphology

The geological landscape within the study area is relatively stable but has been highly
modified by human interference.

4.5. Hydrology

The south east flowing River Yare is located approximately 1.5km north east from the
study area. The Yare valley divides Norwich and Cringleford. An east flowing tributary of
the River Yare is found approximately 0.6km south of the site (Cantley Brook). This
tributary includes a number of secondary and tertiary rivers, most notably to the east of
the site, near Meadow farm drive and Cringleford Hall.

According to HA DDMS drainage infrastructure records (http://www.haddms.com), a
number of structures exist along the A47, A11 and Thickthorn junction. The Routine
Maintenance Management System (RMMS) database includes manholes, gullies,
channels, ditches and filter drains as drainage infrastructure. Highway drainage is
discussed in the Technical Appraisal Report for the scheme.

4.6. Hydrogeology

The Environment Agency Superficial and Bedrock Aquifer Designation maps indicate the
following:

° The study area is underlain by a Principal Aquifer (Chalk), formerly known
as a Major Aquifer, which is highly permeable.

° This formation is overlain by low permeability drift deposits (glacial silt and
clay) in the vicinity of Thickthorn Interchange and high permeability
deposits (glacial sand and gravel) further to the north, east and south.

° The superficial deposits are designated a ‘Secondary A Aquifer
(Sheringham Cliffs Formation) and ‘Secondary (Undifferentiated)’ Aquifer
(Lowestoft Formation).

The Environment Agency classifies the Chalk bedrock as a Principal Aquifer i.e. a major
aquifer that may support water supply on a strategic scale. The superficial deposits are
classified as Secondary Undifferentiated and Secondary A aquifers i.e. minor aquifers
where permeable layers may support local water supply or base flow to rivers. The area
north-west of the A11 at Thickthorn Interchange is denoted as an Outer (Zone 2) Source
Protection Zone whereas land south east of the A11 is outside the Source Protection
Zone. The groundwater vulnerability maps show the area to be underlain by a Major
Aquifer (Chalk) of intermediate vulnerability. The available borehole information indicates
the groundwater table lies within the Chalk at approximately 15mAOD (16mbgl) at the
Thickthorn interchange reducing to approximately 10mAOD (2mbgl) within the superficial
deposits overlying the Chalk at the A47 railway crossing.

4.7. Discharge Consents and Groundwater Abstractions

The Envirocheck report shows a total of 3 discharge consent sites on the greater site
area, with the closest ones approx. 250m east the site, where Intwood Rd crosses
Cantley Brook and the railway lines. The location of the discharge consent sites are
shown in Appendix E: Landmark Envirocheck Report (see Site Sensitivity Map - Slice A
and Site Sensitivity Map - Slice B).

The Envirocheck also reports 20 water abstraction sites and 6 pollution incidents due to
controlled waters.
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The location and details of the discharge consent, water abstraction and pollution
incidents sites are shown in Appendix E (Envirocheck report).

According to the Environment Agency Groundwater Source Protection Zones map
(http://maps.environment-agency.gov.uk), the area of study within Options 1, 2 and 3
does not include any groundwater source protection zone.

It is noted that Thickthorn Interchange itself and part of the northwestern layout of Option
4 towards B1172 Norwich Road are within the Outer Zone (Zone 2) of a source
protection zone.

4.8. Flood Records

Reference to Environment Agency website indicates the floodplain along the Cantley
Brook belongs to Flood Zone 3 (assessed as having a 1 in 100 or greater annual
probability of river flooding (>1%), or a 1 in 200 or greater annual probability of flooding
from the sea (>0.5%) in any year) (Figure 4-2). Higher ground along Cantley Brook Flood
Zone 3 is designated as Flood Zone 2, i.e. area susceptible to extreme flooding
(assessed as having between a 1 in 100 and 1 in 1,000 annual probability of river
flooding, or between a 1 in 200 and 1 in 1,000 annual probability of sea flooding).

According to the BGS Groundwater Flooding Susceptibility map there is potential for
groundwater flooding along the course of Cantley Brook and potential for groundwater
flooding of property situated below ground level either side of the surface groundwater
flooding zone.

The Envirocheck Report further includes a map showing areas at risk of flooding from
surface water. In addition to the floodplain associated with Cantley Brook, the map
indicates that a part of the A47 Thickthorn Interchange Junction is also at risk of flooding
from surface water, as is the A11, particularly the northbound carriageway towards the
Junction, and the A47, especially the southbound carriageway east of Cantley Lane.
Areas of Cantley Lane South are also shown to be at risk of flooding from surface water.
Hence, it is recommended that this map is taken into consideration during the design
phase of the works and particularly during drainage design.

The HA DDMS available reports confirm the aforementioned presence of the floodplain
and probability of flooding. News reports available online suggest that Thickthorn
roundabout is prone to flooding, with a recent incident taking place during January 2016
(http://www.edp24.co.uk, 2016).

HA DDMS website includes a number of flood incidents that are presented in Table 4-2.

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02
June 2017 14 Reissued for Comment



A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

Table 4-2: Flood events at Thickthorn Junction (from HA DDMS, 2017)

16608 | 14202010 | o 5.04 Closed | 618332.00 | 305687.00
16423 | O39en 2010 1 o 3.92 Closed | 618363.00 | 305513.00
1933 | 1AV T No 3.46 Closed | 618388.00 | 305533.00
19307 | 19Ny 2017 o 1.01 Closed | 618411.00 | 305547.00
16858 | 1 9en 010 1 o 118 Closed | 618488.00 | 305540.00
16591 | 072010 1 o 4.61 Closed | 618420.00 | 305488.00
12022 | PPMAVL0TZ 1 o 0.67 Closed | 618359.00 | 305408.00
11947 | 1O o 2.65 Closed | 618502.00 | 305476.00
13214 | 079en 24T o 2.65 Closed | 618502.00 | 305452.00
12024 | TMAVEOTS T o 2.65 Closed | 618524.00 | 305394.00
899 | 00702009 | o 3.58 Historic | 619189.80 | 304768.20

According to the Landmark Envirocheck report (Appendix E: Landmark Envirocheck

Report) no areas are benefiting from flood defences near the site.
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Figure 4-2: Flood Map (from Envirocheck report)
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4.9. Historic Land Use

Prior to the Construction of the A11 Wymondham to Cringleford improvement in the
1980’s the area of Thickthorn Interchange was mixed farmland, traversed by the A11
Norwich Road. The improvement established the A11 on its current alignment as a dual
carriage road, and also saw the construction of the Thickthorn Interchange allowing
traffic to access local routes into Hethersett and to Cantley Road from the new dual
carriageway.

The construction of the Norwich Southern Bypass (A47) in the early 1990’s saw the
remodelling and enlargement of the interchange to accommodate the A47 embankment,
overbridges and slip roads.

A service area has been established for some time between the A11 N/B and B1172,
immediately behind the cut slopes of the interchange circulatory.

A Park and Ride facility is constructed adjacent to the service area which will result in
some remodelling of the B1172 approach to the interchange.

In the areas along the layout of Options 1 to 4 the land use is mainly agricultural. The
countryside remains predominantly rural and little development has occurred except
close to the major areas of population and the “park and ride” facilities next to the site.

According to the Envirocheck Report and the EA, there are a number of historic landfill
sites at the greater area of Cringleford. A smaller historic landfill site is located along the
route of A11, south of Thickthorn junction, just East of A11 at Cantley lane. The site
name is Cantley Lane. The types of wastes buried are (from maps.environment-
agency.gov.uk, 2017):

¢ Inert: Waste which remains largely unaltered once buried such as glass, concrete,
bricks, tiles, soil and stones.

¢ Industrial: Waste from a factory or industrial process. It excludes waste from mines,
quarries and agricultural wastes
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e Commercial: Waste from premises used wholly or mainly for trade, business, sport,
recreation or entertainment (excluding household and industrial waste).

e Household: Waste from dwellings of various types including houses, caravans,
houseboats, campsites, prisons and wastes from schools, colleges and universities.

The Cantley Lane landfill was operational from 31% of December 1961 until 31% of
December 1969.

The landfill sites detailed in Table 4-3 are located within approximately 4km of the
junction.

Table 4-3: Details of landfill site operators in proximity to Thickthorn Junction
(from maps.environment-agency.gov.uk, 2077)

. Grid . Operationa Type of
Site Name Reference Site Address Operator | Period Waste
Forehoe
and Inert,
Cantley | 618,161.75E; | Cringleford, Norwich, | Henstead | > 121961 | jnqustrial,
Lane 304,971.25N Norfolk Rurgl 31/12/1969 Commercial,
District Household
Council
Forehoe
and 31/12/11971
Central 617,505.58E; Heathersett, Henstead ) Industrial,
Depot 303,669.5N Norwich, Norfolk Rurgl 31/12/1973 Commercial
District
Council
Forehoe
and Inert,
Morbays 617,050.5E; E Carleston Road, Henstead 31/12_/1964 Industrial,
Tip 303,087.42N Norwich, Norfolk Rurgl 31/07/1984 Commermal,
District Liquids/sludge
Council
Howes
Keswick | 621,252.08E; | The Lime Works, Lime | S0/11/1989 ot
Lime Pit 304,844 .25N Keswick Co_mpany 30/11/1995
Limited
Harford | 622,437.42E: |  IPswich Road, Norwhich | 31/12/1927 Inert,
Bridaes 304 971 25N Norwich, Norfolk CB.C - Commercial,
9 T T 31/12/1974 Household

4.10. Archaeological Investigation

No archaeological investigation has been carried out as part of this preliminary sources
study. However, it is noted that much of the site was comprehensively excavated at the
time of original construction. According to pastscape.org.uk, there are 14 archaeology
related results within 1km of the main site area. These mainly comprise historical
buildings and ancient artefacts discovered some decades ago.

It is further noted that the historical OS maps included within the Envirocheck Report
show two tumuli in Cantley Wood, located between the A11 and Cantley Lane South.
According to MAgIC Interactive Map (http://magic.defra.gov.uk/), these tumuli are
designated as Scheduled Monuments.

It is, therefore, advised that consultation with the archaeology department is carried out
before any works are carried out.
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4.11. Mining and Quarrying

According to the Envirocheck report, A47 Thickthorn junction, Cringleford, Norfolk, five
mineral sites have been recorded in the area of study (BGS). The status for all the
mineral sites is given as ‘ceased’. It is considered that the workings exploited the glacial,
Sheringham Cliffs Formation.

In addition, as mentioned in Section 4.3 above, a gravel pit has been mapped in the
1990s east of Cantley Lane South and the existing footbridge, immediately south of A47.
The pit is currently infilled.

4.12. Potential Ground Instability

According to the Envirocheck report, the channel of alluvial deposits along the Cantley
Brook has moderate potential for compressible ground stability hazards. From the
existing ground investigation information near the railway bridge the alluvium includes
highly compressible amorphous peat between 1.0m and 2.25m in thickness.

The potential for stability hazards from collapsible ground within the study area is
indicated to be very low.

The potential for landslide stability hazards within the study area is indicated to be very
low, locally low adjacent to the western railway embankment south of the A47.

The variability in the composition of the Glacial Till may lead to perched groundwater,
softening of cohesive deposits and wetting up of slopes potentially causing instability.

The Envirocheck report indicates that the potential for ground dissolution stability
hazards within the study area is generally very low, being low where the Chalk is shown
to outcrop near Cantley Brook. Chalk has a risk of dissolution features (castellation,
sinkholes, dissolution pipes) and there is increased potential for these to be present
above the groundwater table, such as in the higher ground areas at the location of
Thickthorn Interchange.

The potential for running sand ground stability hazards is indicated to be very low in the
majority of the study area, with the exception of the alluvial deposits where the potential
is indicated as low.

The potential for shrinking or swelling clay ground stability hazards is shown as very low
along the alluvial deposits and low in areas of glacial till.

The Envirocheck report classifications used above to describe the potential of instability
are compared to the BGS GeoSure categories as follows:

Table 4-4: Comparison of Envirocheck and BGS GeoSure ground stability rating
classifications

Envirocheck Classification BGS GeoSure Category
No Hazard A
Very Low B
Low C
Moderate D
High E
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The BGS GeoSure rating legends are explained in Appendix F: BGS GeoSure Ground
Stability Rating.

4.13. Other Environmental Records

A review of all environmental records will be included in the environmental appraisal for
the scheme.

4.14. Statutory Undertakers

A search of Statutory Undertakers records is required to determine the type and location
of any buried or overhead services affecting the site.

Notwithstanding the requirement to carry out a search of Statutory Undertakers records,
historical and aerial mapping in the Envirocheck report indicate that overhead power
lines cross the A11 south of Thickthorn Interchange.

Enquiries to Statutory Undertakers were made during consideration of the Single Option
discussed in Rev.P01 of the PSSR, issued in March 2017. The results are shown on
Drawing HE551492-ACM-VUT-TJ-DR-HE-01060 included herein as Appendix G:
Statutory Undertakers. It is noted that, as the drawing depicts the Single Option which is
now superseded by Options 1 to 4, the drawing is included herein for information only
and that further enquiries may be required once the final option is selected for
development.

4.15. Unexploded Ordnance Survey

According to the Regional Unexploded Bomb Risk map for Norfolk (Zetica), Cringleford is
located in an area where the probability of encountering unexploded bombs is low.

During WWII the Study Site was situated within Forehoe & Henstead Rural District, which
recorded two High Explosive (HE) bomb strikes per 100 hectares; a low level of bombing.

Luftwaffe aerial reconnaissance photography associated with the Site did not identify a
primary bombing target on-site or within 1,000m. Nevertheless, railway lines and a
railway station located in the vicinity may have been considered secondary bombing
targets.

Neither Air Raid Precaution (ARP) records nor official bomb damage mapping could be
located. Nevertheless, an analysis of pre and post-WW!II mapping and further research of
historical records did not indicate any evidence of bomb damage within close proximity to
the Site.

As there was no bombing or bomb damage recorded in the Site’s vicinity during WWII,
there is no evidence to suggest that further investigation into UXO is warranted.

The UXO risk assessment is included in Appendix H: Preliminary UXO Risk Assessment.

4.16. Records of Seismic Activity

The UK is a region of low seismicity, however small earthquakes occur every year and a
damaging earthquake occurs approximately every 10 years.

The UK National Forewords to Parts 1, 2, 4, 5 and 6 of Eurocode 8 states there is
generally no requirement in the UK to consider seismic loading, and the whole of the UK
may be considered an area of low seismicity by international standards, in which the
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provisions of EN 1998 need not apply. However, certain types of structures by reason of
their function, location or form, may warrant an explicit consideration of seismic actions.

In recognition that further guidance was required, an up to date and authoritative UK
seismic zoning map was produced (Musson and Sargeant, 2007) and guidance was
provided in the form of “ICE-02 Establishing the Need for Seismic Design in the UK”
(Booth et al 2008).

Following this guidance, an initial screening process has identified that there is no
significant regional seismic hazard, unfavourable ground conditions or unfavourable
structural features to seismicity. It is therefore considered that the structural design will
not need to consider seismic design.

4.17. Contaminated Land

Contaminated land is defined as land where substances are present in sufficient
quantities or concentrations to cause or are likely to be causing harm, directly or
indirectly, to human health or to the environment, in particular to controlled waters
(surface water and groundwater).

A qualitative approach was used in the assessment based on the significance of the
attribute and through professional judgement. The significance of a predicted impact is
based on a combination of the sensitivity or importance of the attribute and the predicted
magnitude of any effect. The assessment considers both predicted effects on the
geological conditions and the groundwater environment and residual effects, which would
remain after the implementation of any mitigation measures.

In order for a potential impact or contaminant linkage to be realised, three factors must
be present. There must be a source or a potential effect (contaminated land/ground
gases); a receptor which can be adversely affected; and, a pathway or connection which
allows the source to impact the receptor. Only when all three factors are present can a
potential impact be realised.

The preliminary conceptual site model (CSM) has been developed based on the site
setting described in Section 5. The CSM is presented below in terms of potential
contaminant sources, potential sensitive receptors and associated exposure and
migration pathways.

Sources
On-site

The historical land use on and in the immediate vicinity of the scheme predominantly
comprises agricultural land. Based on a review of the historical maps and environmental
datasheets provided in the Envirocheck report, a potential source of contamination
(landfill) has been identified on-site.

A historical landfill site is recorded by the Environment Agency north of Cantley Brook
and immediately east of the existing A11. Cantley Lane landfill site was operated
between 1961 and 1969 receiving inert, industrial, commercial and household waste. The
site is a former sand and gravel quarry, which it is assumed worked the Sheringham
Cliffs Formation.

In addition to any potential geo-environmental hazards, landfills typically comprise low
strength, highly compressible materials which are unsuitable for incorporating into
earthworks without some form of treatment or improvement.
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Off-site

A fuel filling station and Thickthorn Park and Ride facility are located immediately to the
west of Thickthorn Interchange between the A11 and B1172.

The land-use immediately surrounding the study area is mainly agricultural with a limited
number of properties located on Cantley Lane South, west of the existing A47.

Potential on-site and off-site sources of contamination based on current and historical
land-use are summarised as follows:

e Historical landfill site, north of Cantley Brook and east of the existing A11
(see Sections 4.3 and 4.9); and

¢ One active fuel filling station (west of Thickthorn Interchange between the
A11 and B1172).

The potential for contamination associated with the two identified sources to have
migrated on-site is dependent on the presence, extent and flow direction of groundwater
beneath the Site.

Contaminants of Concern

According to the Envirocheck Report the estimated soil chemistry in the area of study is
as presented in Table 4-5 below.

Table 4-5: Estimated Soil Chemistry

Chemical Range of Concentrations (mg/kg)
Arsenic 15-25
Cadmium <1.8
Chromium 20-60
Lead <100
Nickel 15-30

It should be noted that the estimated soil chemistry presented in Table 4-5 is associated
with the broad soil types indicated to be present within the study area and not specific
identified sources of contamination such as the historical landfill.

Receptors and Pathways

Table 4-6: Potential Source-Pathway-Receptor Linkages

Source Receptor Pathways

Dermal contact, inhalation and
Residual contaminants on Site end-users and ingestion following direct contact
site from former landfill construction workers. with excavated contaminated

soils and waste
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Source

Receptor

Pathways

Inorganic and organic soll

contamination from the
adjacent historical landfill
and fuel filling station

Site Neighbours (limited
number of residential
and commercial
properties adjacent to
proposed scheme)

Inhalation of contaminated soil
dusts (including asbestos) during
excavation and construction
works

Groundwater:

- Secondary Aquifers
(superficial deposits)
- Principal Aquifer
(Chalk)

Exposure of waste materials and
leaching of soluble contaminants
to underlying groundwater

Surface Water: Cantley
Brook

Leaching of soluble
contaminants through surface
water run-off.

Exposure of waste materials and
leaching of soluble contaminants
into groundwater in hydraulic
connectivity with Cantley Brook

Foundations and sub-
surface utilities

Corrosion of construction
materials and permeation of
water pipes

Ground gases (methane
and carbon dioxide) from
degradation of natural
organic soils, landfill

Site end-users and
construction workers.

Accumulation of gases in
confined spaces and
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5. Ground Conditions

5.1.

Ground Model

A general ground model has been produced and is presented in Table 5-1 and Figure
5-1 below, including the following geological sequence:

e Alluvium

« Glacial Till

« Glacial Sand & Gravel
¢ Chalk Formation

Table 5-1: General Preliminary Ground Model

to outcrop where the A47
crosses Cantley Brook,
depth to Chalk increases
towards interchange.

Typical Likely
Stratum General Description Depth | Thickness Comments
(m bgl) (m)
Alluvium Highly compressible GL-1.70 1.5 Encountered as a
peat, clay, silt, sand and channel following
gravel. the course of the
Cantley Brook
Lowestoft Soft to firm, orange to GL-1.00 | 3.0-10.0 | Encountered from
Formation brown with black mottling ground level on
(Glacial Till) slightly sandy slightly higher ground
gravelly clay. The gravel near interchange.
is angular flint and chalk. Thickness
Bands of sands and reduces with
gravel are present. distance from
interchange
Sheringham Medium dense light GL-10.00| 4.0-6.0 Thin layers of
Cliffs Formation brown fine to medium Glacial Till
(Glacial sand & | sand, becoming orange encountered
gravel) brown with depth, and within the stratum
slightly clayey with some in the lower areas
gravel, outcropping in the around the
lower areas around the interchange
interchange.

Lewes Nodular Generally recovered as 1.30- >20.0 Ground
Chalk Formation | sand, gravel and cobbles | 15.00 investigations by
(Undifferentiated) of comminuted Chalk percussive

and flint gravel. Indicated techniques

undertaken to
date do not permit
a full engineering
description of the
Chalk

In addition to the strata listed in the General Preliminary Ground Model possible Norwich
Crag was recorded overlying the Chalk in two boreholes carried out immediately south of
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the railway line where it is crossed by the A47. The Norwich Crag is described as
medium dense orange brown gravelly sand, the gravel comprising flint and chalk. It was
not recorded in the boreholes located immediately north of the railway line, which also
recorded the Chalk rockhead at a higher level.

Infilled ground associated with the former mineral extraction sites (sand and gravel pits)
adjacent to Cantley Lane South, Cantley Wood and the A47 should also be anticipated.
Cantley Lane landfill site is identified immediately east of the A11.

Figure 5-1: General Preliminary Ground Model
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Geological cross sections are shown in Appendix D: Cross Sections & Typical Borehole
Logs.

A summary of the engineering properties of the glacial strata and Norwich Crag based on
laboratory and in situ testing as given in the A11/A47 Thickthorn Interchange
Geotechnical Report (HAGDMS 19536) is presented in Table 5-2 below.

The report relates to the proposed widening of the interchange and the relevant ground
conditions at that location. Due to the depth of the Chalk at the interchange this was not
relevant to the proposed widening nor included in the summary table.

The report also notes that the Norwich Crag Formation is not indicated to be present
south of the River Yare and would therefore not be anticipated at Thickthorn Interchange.
The material identified as Norwich Crag may therefore be a glacial sand layer.

Table 5-2: Summary of Engineering Properties (from HAGDMS 19536)

HAGDMS Report No 19536 (A11/A47 Cringleford Thickthorn Interchange Geotechnical
Report) provides a summary of laboratory and in situ testing results carried out for the
A47 Norwich Southern Bypass site investigation. The geotechnical properties are
presented at the Table 5-3 below.
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5.2. Groundwater

According to the A11/A47 Thickthorn Interchange Geotechnical Report (HAGDMS
19536) groundwater was not encountered during the ground investigation in the area of
study, however, localised perched water tables may occur within the glacial till.

The A11/A47 Thickthorn Interchange ground investigation comprised exploratory holes to
a maximum depth of 10.45mbgl. Given the interchange sits at a local high point in the
surrounding topography, the absence of groundwater is not unexpected.

Other existing ground investigations available on HAGDMS which include deeper
boreholes and exploratory holes in lower ground areas generally record groundwater
within the Glacial Sand and Gravel overlying the Chalk.

5.3. Summary of Chemical Testing Results

According to the A11/A47 Thickthorn Interchange Geotechnical Report (HAGDMS
19536), the design sulphate class for all strata considered is DS1 and the ACEC Class is
AC-1s.

The A11/A47 Thickthorn Interchange Geotechnical Report (HAGDMS 19536) does not
consider all strata underlying the study area. In a summary of existing chemical test
results, the Chalk is noted to be Class 1 (the lowest class in accordance with BRE Digest
363, which was superseded by BRE Special Digest 1 in 2001).

Neither alluvium nor groundwater were encountered or considered in the A11/A47
Thickthorn Interchange Geotechnical Report, however, both of are likely to require
consideration for buried concrete within the study area.
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6. Preliminary Engineering Assessment
6.1. Introduction

This preliminary engineering assessment is based on available information including
historical borehole data, the factual findings of previous ground investigation reports
described in Section 2 of this PSSR and project specific constraints such as the
requirement to maintain traffic flows during construction. Proposed project specific
detailed ground investigations are yet to be carried out along the proposed route but will
be available to inform the detailed design and construction phase.

The following discussions will cover the proposed embankments, cuttings, subgrade,
retaining walls, structural foundations, drainage and chemical considerations associated
with the reference design.

6.2. Cuttings

According to the Transport and Road Research Laboratory (TRL), Department of
Transport, Research Report 199 ‘A survey of slope condition on motorway earthworks in
England and Wales’ by J Perry, a preliminary slope gradient for the cuttings is
recommended to be 1:3.0 (v:h).

The LiDAR survey from other aerial surveys for the study area indicates that the existing
cutting slopes on the A11 and A47 near Thickthorn Interchange are at gradients of 1:3.0
(v:h) and 1:2.4 (v:h) respectively and both up to 4m high.

The existing cutting slopes on the A11 are likely to be within Glacial Till. The deeper
sections of cutting on the A47 are indicated to be in an area underlain by glacial sand
and gravel. Cuttings within the glacial sand and gravel could be formed at a steeper
gradient, with TRL Research Report 199 indicating a gradient of 1:2.0 (v:h) for cuttings in
glacial gravel over 5m high.

For cuttings formed through both the glacial till and glacial sand and gravel slope
optimisation in the different materials could reduce the extent of the earthwork. However,
where interbedded layers of granular and cohesive glacial materials are present, the
cutting slope gradient adopted will need to reflect these variable ground conditions.

The regional water table is generally too deep to affect the cuttings of the proposed
scheme. However, perched groundwater within the glacial till might cause stability issues
in the cuttings.

6.3. Embankments

The undrained shear strength c,= 40kN/m? (Table 5-2) for the upper 5m of the Glacial Till
indicates a firm medium strength soil. Particle size distribution tests on the glacial sand
and gravel indicate it is generally well graded.

According to TRL Research Report 199, a preliminary slope gradient for the
embankments is recommended to be 1:2.5 (v:h) for embankments up to 5m high and
1:3.0 (v:h) for embankments over 5m high.

The LiDAR survey from other aerial surveys for the study area indicates that the existing
embankment slopes to the A11 south of Cantley Brook are at a gradient of 1:2.0 (v:h)
and up to 2.5m high. This is consistent with TRL Research Report 199 for glacial
materials and embankments up to this height.

The LIDAR survey also indicates that the existing embankment slopes to the A47 north of
Cantley Brook and the railway line are at a gradient of 1:3.0 (v:h) and up to 10m high.

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02

June 2017 28 Reissued for Comment



A47 Thickthorn Junction Improvements
Preliminary Sources Study Report

The fill materials used to construct the embankments of the A11 and A47 are unknown
but are likely to comprise locally won glacial deposits. Embankment design will need to
consider the variability of these soils both in situ and when used as fill material. The
underlying soils and local groundwater conditions may also influence the embankment
design and selection of side slope gradients.

6.4. Structures

Options 1 to 4 drawings (HE551492-ACM-HML-TJ-DR-HE-01062 to 01065) show a link
road from the northbound carriageway of the A11 merging into the southbound
carriageway of the A47. The link road diverges from the A11 south of Cantley Brook,
passing beneath the A11 and the A47 carriageways and merging onto the A47 north of
the railway overbridge.

The A11 — A47 link road would require an overbridge over Cantley Brook and skewed
underbridges beneath both the A11 and A47. The A47 railway overbridge would also
require widening.

Options 1 to 4 drawings (HE551492-ACM-HML-TJ-DR-HE-01062 to 01065) also show a
link road from the northbound carriageway of the A47 merging into the southbound
carriageway of the A11. The link road begins to diverge from the A47 south of the railway
overbridge and fully merges onto the A11 south of Cantley Brook.

The A47 — A11 link road would require widening of the existing railway overbridge and
the western side of the existing A11 overbridge over Cantley Brook.

The existing footbridge over the AA47 would be removed.

Wingwalls are shown retaining the existing carriageways on all sides of the proposed
A11 and A47 underbridges. The south-east wingwall to the A47 underbridge, however,
extends for approximately 90m parallel to the A47 southbound carriageway due to the
depth and proximity of the link road at this location.

Option 1

Option 1 drawing (HE551492-ACM-HML-TJ-DR-HE-01062) additionally shows a link
road from the northern end of Cantley Lane South crossing over the A47 and merging
into the Round House Roundabout, north of Thickthorn Interchange. An overbridge
would be required over the full width of the A47 and the new A11-A47 and A47-A11 link
roads described above.

Option 2

Option 2 differs from Option 1 in the layout of the proposed link road between Cantley
Lane South and Round House Roundabout (see Drawing HE551492-ACM-HML-TJ-DR-
HE-01063). An overbridge over the full width of the A47 and new link roads would still be
required and would have a greater span than the one required in Option 1.

Option 3

Option 3 differs from Options 1 and 2 in that an underbridge instead of an overbridge
would be required for the proposed link road between Cantley Lane South and Round
House Roundabout (see Drawing HE551492-ACM-HML-TJ-DR-HE-01064). The bridge
would be formed below the A47 and new A11-A47 and A47-A11 link roads.

Option 4

In Option 4 there would be no link road between Cantley Lane South and Round House
Roundabout (see Drawing HE551492-ACM-HML-TJ-DR-HE-01065). The existing
footbridge would be replaced by a new one crossing over the A47 and proposed A11-
A47 and A47-A11 link roads.
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A link road would diverge from Cantley Lane South near the intersection of Cantley
Brook with an existing track, travel westwards over the A11 and continue north where it
would merge onto the B1172 Norwich Road. Two overbridges would be required to carry
the road over the A11 and proposed A11-A47 and A47-A11 link roads.

Structural adequacy of the structure carrying the existing track over Cantley Brook at
Cantley Lane South would need to be examined and a new structure for the link road
could be required.

It is noted that the method of construction of the existing track and the materials used are
not known and would need to be investigated.

6.5. Drainage

Positive drainage will be constructed for the new sections of road to intercept surface
water flow from the carriageway.

The regional water table is generally too deep to affect the cuttings of the proposed
scheme. However, perched groundwater within the glacial till may require slope drainage
in cuttings.

In areas of higher ground near Thickthorn Interchange the groundwater level is indicated
to be below the top of the chalk which can result in an increased potential for dissolution
features in these areas. Construction of the cuttings associated with the A11 — A47 link
road would remove the glacial till which overlies these higher ground areas potentially
increasing the amount of infiltration into the chalk and reducing the length of drainage
pathways. Infiltration of acidic rainfall into the chalk could increase the risk of dissolution
features developing above the groundwater table.

There is potential for groundwater flooding to occur at the surface and to below ground
structures in the floodplain and wider area around Cantley Brook. This will need to be
considered in relation to the A11 — A47 link road which grades into cutting soon after
diverging from the A11 to the north of Cantley Brook.

The A11 — A47 link road passes over Cantley Brook floodplain on embankment and the
A47 — A11 link will require the western side of the existing A11 embankment to be
widened either side of Cantley Brook overbridge. Re-alignment of the existing
watercourse is also proposed in this area. Impinging on the floodplain with the new and
widened earthworks could alter the extent of the areas currently liable from flooding.

Consideration of the Cantley Brook floodplain is also required in relation to the Cantley
Lane South — B1172 link road proposed as part of Option 4. It is noted that re-alignment
of the existing watercourse in the vicinity of Cantley Lane South is proposed for this
Option.

6.6. Subgrade

The A11/A47 Thickthorn Interchange Geotechnical Report (HAGDMS 19536)
recommends CBR values for the underlying geology for an unimproved foundation taking
into consideration current and previous investigations using the relationships contained
within HD25/94 and from DCP correlations. The recommended values are shown in
Table 6-1 below.
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Table 6-1: Design CBR values

The A11/A47 Thickthorn Interchange Geotechnical Report (HAGDMS 19536) notes that
CBR values recorded in the Glacial Sand and Gravel were highly variable influenced by
both the method of testing (DCP) and the composition of the soil itself.

It would be anticipated that similar CBR values could be achieved for engineered fill
comprised of the same soils. Glacial Till can also be sensitive to changes in moisture
content. Increases in moisture content could result in a loss of strength and lower CBR
value.

6.7. Chemically Aggressive Ground

According to the A11/A47 Thickthorn Interchange Geotechnical Report (HAGDMS
19536) the Design Sulphate Class for all strata considered is DS1 and the ACEC Class
is AC-1s. It was therefore recommended that any concrete used on the scheme should
be designed for a minimum of Class AC-1s.

The characteristic values of sulphate, Design Sulphate Class and ACEC Class were
obtained by following the procedures set out in the Building Research Establishment
(BRE) Special Digest 1 ‘Concrete in Aggressive Ground’. These values were
recommended for the Glacial Sand and Gravel, Glacial Till and Norwich Crag.

The A11/A47 Cringleford/Thickthorn Interchange ground investigation (HAGDMS 18581)
did not encounter Alluvium, Chalk or groundwater, however, these are likely to require
consideration for buried concrete within the study area and a higher ACEC class may be
required.

Table 6-2: Design Suplhate Class (from HAGDMS 19536)

6.8. Reusability

Taking into consideration the engineering properties mentioned above, the existing
glacial materials should provide a suitable source of general fill for embankments.
Preliminary design parameters are as provided in Table 5-2.

Glacial Till, as noted above, can be sensitive to changes in moisture content. Glacial Till
can be used as engineered fill for earthworks subject to the appropriate control of
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moisture content to permit compaction to the required density, air voids content and
minimum strength requirements.

Due to the variable nature of the glacial deposits together with the potential for mixing of
soils during placement and compaction, suitable control of filling operations will be
required to ensure that the required level of compaction is achieved and verified by
appropriate testing.

6.9. Groundwater

Groundwater was encountered in the ground investigations at shallow depth within the
Glacial Sand and Gravel overlying the Chalk in the lower ground areas (around Cantley
Brook) in the south of the study area. The Glacial Sand and Gravel is anticipated to be in
hydraulic continuity with the underlying Chalk.

Groundwater was encountered at depth within the Chalk in the higher ground areas
towards Thickthorn Interchange in the north of the study area. Localised perched water
tables may also be present within the Glacial Till which is present in the higher ground
areas around Thickthorn Interchange.

6.10. Ground Gas

The available data does not provide evidence of ground gas in the study area, however,
potential sources of ground gas include the historical landfill immediately east of the
existing A11 and the Alluvium which is present along the course of Cantley Brook.

6.11. Contaminated Land

Section 4.17 has identified a number of potential onsite and off-site sources and
receptors. A further assessment should be carried out taking into consideration the
results of the Ground Investigation and determine if there are any linkages and any
mitigation measures required.
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7. Comparison of Project Options and Risks

According to HD 22/08, and considering the complexity of the proposed geotechnical
works and the geotechnical risk implications to health and safety, a Geotechnical
Category 2 has been established following the guidance in BS EN 1997-1:2004.

Projects within Geotechnical Category 2 include conventional types of geotechnical
structures, earthworks and activities, with no exceptional geotechnical risks, unusual or
difficult ground conditions or loading conditions.

The following geotechnical risks are anticipated:

Unforeseen ground conditions might lead to construction delays and redesign;

Variability of made ground and presence of voids or obstructions.

Change of design during construction, leading to cost increase and project delay.

Residential areas might be affected by temporary works.

Increased traffic loads and construction activities may lead to additional loading and

movement of existing structures.

Encountering unexploded ordnance might cause delays or endanger life;

e Variability of Glacial Till — perched water which might lead to soft pockets of ground
and slope instability. Obstructions due to the presence of boulders within the till;

e Dissolution of Chalk leading to foundation and earthworks instability;

e Localised weak/ compressible soils might lead to differential settlement and
increased maintenance liability;

e High groundwater levels leading to poor drainage and construction problems;

e Contaminated ground might cause health and safety issues and have cost and
programme implications; presence of leachate from the former landfill may impact on
the cutting design;

e Ground gases from organic deposits (alluvium and landfilled wastes) or potential
sources of contamination;

e Settlement of existing railway and highway infrastructure due to new embankments;

e Option 4 requires the construction of a new footbridge over a new cutting. Abutment
foundations will need to be significantly deep to transfer loads safely below cutting
level. In this case, lateral loads could be an issue;

o Excavations causing slope instability leading to traffic and construction programme
disruption;

e Excavations causing ground movements leading to undermining services, the former
landfill or the foundations of the neighbouring structures;

e Failure of existing embankments during construction might cause road
closure/diversions;

e Chemical attack on buried concrete which may result in maintenance problems; and

e Risk of poor drainage characteristics of superficial deposits at soakage pond

locations.
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More details regarding geotechnical risks can be found in the initial Geotechnical Risk
Register in Table 7-1 below. The table includes an assessment of risk based on the
perceived likelihood of the hazard and the potential consequence both before and after
the proposed design control measures using the following scales.

Likelihood (L) Consequence (C)
5 — Frequent 5 — Catastrophic
4 — Probable 4 — Critical
3 — Occasional 3 — Major
2 — Remote 2 — Moderate
1 — Improbable 1 — Minor

Risk RatingR=L x C

1to4 = Low

5 to 9 = Medium

10 to 25 = High

A more detailed explanation of the Risk Rating R meaning is given below:

Low: The risk is tolerable and can be managed by experienced designers, contractors
and clients.

Medium: The risk is significant and cannot be ignored. Risk should be further addressed
during the design and/or construction.

High: The risk is unacceptable and needs to be further mitigated during design.
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A47 Thickthorn Junction Improvements
Preliminary Sources Study Report
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Appendix A: Drawings of the suggested Options

Drawing Number Title

HE551492-ACM-HML-TJ-DR-HE-01062 A47/A11 Thickthorn Interchange Improvements
Cantley Lane — Option 1

HE551492-ACM-HML-TJ-DR-HE-01063 A47/A11 Thickthorn Interchange Improvements
Cantley Lane — Option 2

HE551492-ACM-HML-TJ-DR-HE-01064 A47/A11 Thickthorn Interchange Improvements
Cantley Lane — Option 3

HE551492-ACM-HML-TJ-DR-HE-01065 A47/A11 Thickthorn Interchange Improvements
Cantley Lane — Option 4
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Appendix B: List of Historic Borehole Logs

Hole ID

Source

Date

Depth
(m)

Coordinates

Eastings

Northings

TG10NE140

A47 NORWICH
SOUTHERN BY
PASS

10/05/1982

15.5

618250

305890

TG10NE141

A47 NORWICH
SOUTHERN BY
PASS

24/05/1982

618335

305760

TG10NE142

A47 NORWICH
SOUTHERN BY
PASS

12/05/1982

16.75

618470

305515

TG10NE143

A47 NORWICH
SOUTHERN BY
PASS

29/04/1982

3.5

618450

305605

TG10NE144

A47 NORWICH
SOUTHERN BY
PASS

29/04/1982

3.5

618360

305580

TG10NE145

A47 NORWICH
SOUTHERN BY
PASS

13/05/1982

16.5

618540

305485

TG10NE146

A47 NORWICH
SOUTHERN BY
PASS

13/05/1982

618730

3056520

TG10NE147

A47 NORWICH
SOUTHERN BY
PASS

17/05/1982

15.5

618660

305360

TG10NE148

A47 NORWICH
SOUTHERN BY
PASS

06/04/1982

17.5

618812

305164

TG10NE149

A47 NORWICH
SOUTHERN BY
PASS

07/04/1982

10

618840

305180

TG10NE150

A47 NORWICH
SOUTHERN BY
PASS

02/04/1982

12

618880

305070

TG10NE174

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

05/05/1982

617905

305000

TG10NE175

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

06/05/1982

4.5

617950

305130

TG10NE176

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

07/05/1982

10

618100

305310
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TG10NE177

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

06/05/1982

4.5

618290

305455

TG10NE178

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

06/05/1982

618135

305040

TG10NE179

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

06/05/1982

618215

305210

TG10NE180

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

06/05/1982

4.5

618340

305335

TG10NE208

A47 NORWICH
SOUTHERN BY
PASS

09/08/1988

618122

305939

TG10NE209

A47 NORWICH
SOUTHERN BY
PASS

12/08/1988

10

618396

305570

TG10NE210

A47 NORWICH
SOUTHERN BY
PASS

11/08/1988

10

618408

305530

TG10NE211

A47 NORWICH
SOUTHERN BY
PASS

15/08/1988

10

618457

305467

TG10NE212

A47 NORWICH
SOUTHERN BY
PASS

16/08/1988

10

618462

305435

TG10NE213

A47 NORWICH
SOUTHERN BY
PASS

05/08/1988

618700

305153

TG10NE214

A47 NORWICH
SOUTHERN BY
PASS

21/08/1988

20.1

618776

305141

TG10NE215

A47 NORWICH
SOUTHERN BY
PASS

25/08/1988

20.01

618734

305101

TG10NE417

A47 NORWICH
SOUTHERN BY
PASS

24/08/1983

3.87

618149

306068

TG10NE71

WALPOLE-
NORWICH 400KV

07/12/1969

17.07

618100

305990

TG10SE100

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

05/05/1982

5.05

617980

304870

TG10SE102

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

10/10/1985

11

616950

304110
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TG10SE103

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

11/10/1985

617025

304100

TG10SE104

A47 NORWICH
SOUTHERN BY
PASS

31/08/1988

10

618921

304926

TG10SE105

A47 NORWICH
SOUTHERN BY
PASS

16/08/1988

25.05

619102

304857

TG10SE106

A47 NORWICH
SOUTHERN BY
PASS

16/09/1988

24

619122

304812

TG10SE107

A47 NORWICH
SOUTHERN BY
PASS

09/09/1988

25

619078

304814

TG10SE108

A47 NORWICH
SOUTHERN BY
PASS

02/09/1988

10.5

619643

304554

TG10SE109

A47 NORWICH
SOUTHERN BY
PASS

31/05/1988

10.5

619642

304513

TG10SE128

PUMP STATION
HETHERSETT 2

16/07/1979

20

617370

303940

TG10SE129

PUMP STATION
HETHERSETT 2

18/07/1979

20

617360

303970

TG10SE130

A47 NORWICH
SOUTHERN BY
PASS

10/08/1988

25

619049

304851

TG10SE21

WALPOLE
NORWICH 400KV

20/12/1969

16.15

618540

304990

TG10SE22

WALPOLE
NORWICH 400KV

02/01/1970

9.45

619110

304770

TG10SE24

WALPOLE
NORWICH 400KV

21/12/1969

10.67

619600

304500

TG10SE61

A47 NORWICH
SOUTHERN BY
PASS

07/04/1982

8.5

619010

304970

TG10SE62

A47 NORWICH
SOUTHERN BY
PASS

08/04/1982

6.5

619100

304940

TG10SE6G3

A47 NORWICH
SOUTHERN BY
PASS

30/04/1982

10

619130

304870

TG10SE6G4

A47 NORWICH
SOUTHERN BY
PASS

04/05/1982

6.2

619170

304880

TG10SE6G5

A47 NORWICH
SOUTHERN BY
PASS

28/04/1982

10

619250

304820

TG10SE66

A47 NORWICH
SOUTHERN BY
PASS

27/04/1982

20

619200

304810
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TG10SEG7

A47 NORWICH
SOUTHERN BY
PASS

19/04/1982

8.65

619290

304750

TG10SEG6G8

A47 NORWICH
SOUTHERN BY
PASS

17/05/1982

5.4

619430

304670

TG10SE69

A47 NORWICH
SOUTHERN BY
PASS

20/04/1982

15

619460

304620

TG10SE70

A47 NORWICH
SOUTHERN BY
PASS

21/04/1982

15

619490

304650

TG10SE71

A47 NORWICH
SOUTHERN BY
PASS

17/05/1982

3.2

619580

304575

TG10SE72

A47 NORWICH
SOUTHERN BY
PASS

20/04/1982

10

619698

304490

TG10SE74

A47 NORWICH
SOUTHERN BY
PASS

22/04/1982

20

619724

304476

TG10SE87

A47 NORWICH
SOUTHERN BY
PASS

29/04/1982

616630

304000

TG10SES88

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

29/04/1982

4.5

616800

304100

TG10SES89

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

06/05/1982

20.02

616955

304230

TG10SE90

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

12/05/1982

25.1

617005

304140

TG10SE91

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

14/05/1982

20

617000

304100

TG10SE92

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

05/05/1982

617135

304365

TG10SE93

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

29/04/1982

2.2

617345

304520

TG10SE9%4

A11
IMPROVEMENT
WYMONDHAM-
CRINGLEFORD

05/05/1982

4.5

617530

304640
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A11
IMPROVEMENT
TG10SE95 WYMONDHAM- 05/05/1982 4.7 617625 304750

CRINGLEFORD

A11
IMPROVEMENT
TG10SE96 WYMONDHAM- 06/05/1982 10 617800 304875

CRINGLEFORD

A11
IMPROVEMENT
TG10SE97 WYMONDHAM- 29/04/1982 3 617380 304440

CRINGLEFORD

A11
IMPROVEMENT
TG10SE98 WYMONDHAM- 05/05/1982 3.2 617630 304550

CRINGLEFORD

A11
IMPROVEMENT
TG10SE99 WYMONDHAM- 05/05/1982 3 617840 304750

CRINGLEFORD
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Appendix C: Geological Maps & Memoirs

Country Map Title Map Type Sheet No Scale PYueh::.
UK Norfolk Geological map | TG 10 NE 161 | 1:63360 1969
UK East Anglia QG“ate”ary 52°N 1:250,000 | 1991
eology

United .
. Geological Map - 1:

UK Kingdom - | g iq "3 edition - 500,000 | 1979
South
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Appendix D: Cross Sections & Typical Borehole Logs

Cross section locations (BGS plan view)
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Appendix E: Landmark Envirocheck Report

HE551492-ACM-HGT-TJ-RP-CE-00001 Revision P02
June 2017 Reissued for Comment



| Jo | abed 9102-99a-1Z 0°0GA 99IA18S dNOID UONEWLIOJU] HIBWPUET

dNGHS NOILYHECEN 8 B e

JJolpun

GL.G/MOUS/SWIB | /5N"00"0JulsIBWIPUE| MMM//:d1Y
ull BuIMO||0) 8y} UO PUNO} 3G UEBD SUOHIPUOD PUE SWIB] [INd

IOHON ‘pi0ja|Buii) ‘UonouNp WIOUMOIYL L1
s|iejaq aj)s

000} ‘(W) Jayng yoleas

SLGlL {(eH) ealy a)s

0Z1G0€ ‘01 €819 :90UaIBj8Y PUD [BUOKEN
woyppIyL vV oy Jowoysny
1717 29.t28801 “1aquINN JapIo
s|ieyaq 49p10

IHI HNID 'Xo5S3 ‘piojsWeyd 19e0S
93N /Z ‘9SNOH UOXES ‘PIT INODTY ‘91ZUsBO VY I
s|iejaq jusl|d

"EJEp JO S80INOS JUBIAHIP 9¢ | WOl paiduiod a1e spodal ¥08Ud0IIAUT

aNY1DNI
Aouady
UL LOI AL

I3 IR LN MR YN LR

Aoning [eaiBojoasy
yspig

:podau siy) uiyym ejep apiroid oym suonesiueblo Jo uondales v

‘Juespend MN 8y} pue / Juswbas ‘y 801S Ul

aq [IM MNLY JO @ouaiajel JueIpenb e sey jey) ainjes) e aiojaiay) ‘sjojd uo
paleoo| Apoinb aq o) seinjea) mojje 0] J9ayseIep U} Ul paoudIajal 818 pue 35
‘MS ‘3N ‘MN Se pajjaqe| ale 8say] ‘Juswbes e Jo Japenb e si juespenb v
juespend

*901|S YOS UIL)IM JBUI0O PUBY }j3] WOYOJ 8Y) WOy pasaquinu

ale @sayl "an|q JubI| Ul SIBYI0 ‘USaIB SIEP Ul UMOYUS 8JE WBY) UIIM PajeIoosse
sa|ly Jo|d aney jey sjuswbag “ealte jojd 00G‘Z:| € sjuasaidal Juswbas
Juawboag

“Janq pue a)is 8y} JOAO }ij }saq aAIB 0} paubisep s ng saul| puo
|euoneN o} ajejal Jou seop pub siy] ,pUB, 831|S U} O JBLIOD 8| WOROq By}
woyy Burueys ‘Jageydie ayy jo s1es| Aq paousiajel ale jey) ‘(auljno pal e Aq

pajuasaidal) saol|s [esanss jo dn apew aq Aew Jayng pue ajis able| v ‘Jaynqg
pue a)Is InoA 1oy (wy2'z x wy/'Z) ease joid 000‘0L: | e sjuasaidas 821s yoeg
2211

‘mojaq Jayuny paurejdxe pue
aysoddo dejy xapu| 8y} uo pajensn||i a1e 9say] ‘sjuelpenp pue sjuswbag
‘s901|S OJul Jijds USaq SABY JaYNg PUE B)iS NOA ‘UOHEDLIUSPI JO 8SES 104

depy xapuj

dNOHD NOILVYWHOANI HHIVIWANYT @

Jo3YDd0JIAU3

il ™
ol el

A




Envirocheck

® LANDMARK INFORMATION GROUP'

Envirocheck® Report:
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Order Details:
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108824762_1 1

Customer Reference:
A47 Thickthorn

National Grid Reference:
618010, 304990

Slice:
A

Site Area (Ha):
15.75

Search Buffer (m):
1000

Site Details:

A47 Thickthorn Junction
Cringleford

Norfolk

Client Details:

t
Saxon House
27 Duke Street
Chelmsford
Essex
CM1 1HT
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Introduction

The Environment Act 1995 has made site sensitivity a key issue, as the legislation pays as much attention to the pathways by which
contamination could spread, and to the vulnerable targets of contamination, as it does the potential sources of contamination.

For this reason, Landmark's Site Sensitivity maps and Datasheet(s) place great emphasis on statutory data provided by the Environment
Agency/Natural Resources Wales and the Scottish Environment Protection Agency; it also incorporates data from Natural England (and the
Scottish and Welsh equivalents) and Local Authorities; and highlights hydrogeological features required by environmental and geotechnical
consultants. It does not include any information concerning past uses of land. The datasheet is produced by querying the Landmark database
to a distance defined by the client from a site boundary provided by the client.

In the attached datasheet the National Grid References (NGRs) are rounded to the nearest 10m in accordance with Landmark's agreements
with a number of Data Suppliers.

Copyright Notice

© Landmark Information Group Limited 2016. The Copyright on the information and data and its format as contained in this Envirocheck®
Report ("Report") is the property of Landmark Information Group Limited ("Landmark") and several other Data Providers, including (but not
limited to) Ordnance Survey, British Geological Survey, the Environment Agency/Natural Resources Wales and Natural England, and must not
be reproduced in whole or in part by photocopying or any other method. The Report is supplied under Landmark's Terms and Conditions
accepted by the Customer.

A copy of Landmark's Terms and Conditions can be found with the Index Map for this report. Additional copies of the Report may be obtained
from Landmark, subject to Landmark's charges in force from time to time. The Copyright, design rights and any other intellectual rights shall
remain the exclusive property of Landmark and /or other Data providers, whose Copyright material has been included in this Report.

Natural England Copyright Notice

Site of Special Scientific Interest, National Nature Reserve, Ramsar, Special Protection Area, Special Conservation Area, Marine Nature
Reserve data (derived from Ordnance Survey 1:10000 raster) is provided by, and used with the permission of, Natural England who retain the
copyright and Intellectual Property Rights for the data.

Ove Arup Copyright Notice

The Data provided in this report was obtained on Licence from Ove Arup & Partners Limited (for further information, contact
mining.review@arup.com). No reproduction or further use of such Data is to be made without the prior written consent of Ove Arup & Partners
Limited. The information and data supplied in the product are derived from publicly available records and other third party sources and neither
Ove Arup & Partners nor Landmark warrant the accuracy or completeness of such information or data.

Peter Brett Associates Copyright Notice

The cavity data presented has been extracted from the PBA enhanced version of the original DEFRA national cavity databases. PBA/DEFRA
retain the copyright & intellectual property rights in the data. Whilst all reasonable efforts are made to check that the information contained in
the cavity databases is accurate we do not warrant that the data is complete or error free. The information is based upon our own researches
and those collated from a number of external sources and is continually being augmented and updated by PBA. In no event shall PBA/DEFRA
or Landmark be liable for any loss or damage including, without limitation, indirect or consequential loss or damage arising from the use of this
data.

Radon Potential dataset Copyright Notice

Information supplied from a joint dataset compiled by The British Geological Survey and Public Health England.

Report Version v50.0
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Envirocheck

© LANDMARK INFORMATION GROUP Summary
Data Type Neage | OnSite | 0t0250m | 251to 500m (fl?; o ;gggm)

Agency & Hydrological

BGS Groundwater Flooding Susceptibility pg 1 Yes Yes Yes n/a

Contaminated Land Register Entries and Notices

Discharge Consents pg 4 3
Prosecutions Relating to Controlled Waters n/a n/a n/a
Enforcement and Prohibition Notices

Integrated Pollution Controls

Integrated Pollution Prevention And Control

Local Authority Integrated Pollution Prevention And Control

Local Authority Pollution Prevention and Controls pg 5 1

Local Authority Pollution Prevention and Control Enforcements

Nearest Surface Water Feature Yes

Pollution Incidents to Controlled Waters pg 5 2 1 3
Prosecutions Relating to Authorised Processes

Registered Radioactive Substances

River Quality

River Quality Biology Sampling Points

River Quality Chemistry Sampling Points

Substantiated Pollution Incident Register

Water Abstractions pg 6 4 (*27)

Water Industry Act Referrals

Groundwater Vulnerability pg 14 Yes n/a n/a n/a
Drift Deposits pg 14 1 n/a n/a n/a
Bedrock Aquifer Designations pg 14 Yes n/a n/a n/a

Superficial Aquifer Designations pg 14 Yes n/a n/a n/a

Source Protection Zones pg 14 2

Extreme Flooding from Rivers or Sea without Defences pg 14 Yes n/a n/a
Flooding from Rivers or Sea without Defences pg 14 Yes n/a n/a

Areas Benefiting from Flood Defences n/a n/a
Flood Water Storage Areas n/a n/a
Flood Defences n/a n/a
Detailed River Network Lines pg 15 Yes Yes Yes n/a
Detailed River Network Offline Drainage pg 16 Yes n/a

Order Number: 108824762_1_1 Date: 21-Dec-2016 rpr_ec_datasheet v50.0 A Landmark Information Group Service



Envirocheck

©® LANDMARK INFORMATION GROUP' Summary
Data Type N:;gbeer OnSite | 0to250m | 251 to 500m (fS; :g ;gggr’:)

Waste

BGS Recorded Landfill Sites pg 17 1

Historical Landfill Sites pg 17 1 1
Integrated Pollution Control Registered Waste Sites

Licensed Waste Management Facilities (Landfill Boundaries)

Licensed Waste Management Facilities (Locations) pg 17 3
Local Authority Landfill Coverage pg 18 2 n/a n/a n/a
Local Authority Recorded Landfill Sites pg 18 1

Potentially Infilled Land (Non-Water) pg 18 1 1
Potentially Infilled Land (Water)

Registered Landfill Sites

Registered Waste Transfer Sites pg 18 1
Registered Waste Treatment or Disposal Sites pg 19 1
Hazardous Substances

Control of Major Accident Hazards Sites (COMAH)

Explosive Sites

Notification of Installations Handling Hazardous Substances (NIHHS)

Planning Hazardous Substance Consents

Planning Hazardous Substance Enforcements

Order Number: 108824762_1_1 Date: 21-Dec-2016 rpr_ec_datasheet v50.0 A Landmark Information Group Service



Envirocheck

©® LANDMARK INFORMATION GROUP' Summary
Data Type Neage | OnSite | 0t0250m | 251to 500m (fS; o ;gggm)
Geological

BGS 1:625,000 Solid Geology pg 20 Yes n/a n/a n/a
BGS Estimated Soil Chemistry pg 20 Yes Yes Yes Yes
BGS Recorded Mineral Sites pg 23 6 2 1
BGS Urban Soil Chemistry

BGS Urban Soil Chemistry Averages

Brine Compensation Area n/a n/a n/a
Coal Mining Affected Areas n/a n/a n/a
Mining Instability n/a n/a n/a
Man-Made Mining Cavities

Natural Cavities

Non Coal Mining Areas of Great Britain pg 24 Yes Yes n/a n/a
Potential for Collapsible Ground Stability Hazards pg 25 Yes n/a n/a
Potential for Compressible Ground Stability Hazards pg 25 Yes n/a n/a
Potential for Ground Dissolution Stability Hazards pg 25 Yes Yes n/a n/a
Potential for Landslide Ground Stability Hazards pg 25 Yes Yes n/a n/a
Potential for Running Sand Ground Stability Hazards pg 26 Yes n/a n/a
Potential for Shrinking or Swelling Clay Ground Stability Hazards pg 26 Yes Yes n/a n/a
Radon Potential - Radon Affected Areas n/a n/a n/a
Radon Potential - Radon Protection Measures n/a n/a n/a
Industrial Land Use

Contemporary Trade Directory Entries pg 28 2 3 7
Fuel Station Entries pg 29 1

Points of Interest - Commercial Services pg 29 2 5
Points of Interest - Education and Health

Points of Interest - Manufacturing and Production pg 29 1 1
Points of Interest - Public Infrastructure pg 29 4 1 3
Points of Interest - Recreational and Environmental

Gas Pipelines

Underground Electrical Cables

Order Number: 108824762_1_1 Date: 21-Dec-2016 rpr_ec_datasheet v50.0 A Landmark Information Group Service
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©® LANDMARK INFORMATION GROUP' Summary

Page . 501 to 1000m
Data Type Number On Site 0 to 250m | 251 to 500m (*up to 2000m)

Sensitive Land Use

Ancient Woodland

Areas of Adopted Green Belt

Areas of Unadopted Green Belt

Areas of Outstanding Natural Beauty

Environmentally Sensitive Areas pg 31 1

Forest Parks

Local Nature Reserves

Marine Nature Reserves

National Nature Reserves

National Parks

Nitrate Sensitive Areas

Nitrate Vulnerable Zones pg 31 2

Ramsar Sites

Sites of Special Scientific Interest

Special Areas of Conservation

Special Protection Areas

World Heritage Sites

Order Number: 108824762_1_1 Date: 21-Dec-2016 rpr_ec_datasheet v50.0 A Landmark Information Group Service



Envirocheck

® LANDMARK INFORMATION GROUP" Agency & Hydrological
Quadrant i
Map . Reference | Estimated
D Details (Compass Dlstant_:e Contact NGR
Direction) From Site

BGS Groundwater Flooding Susceptibility

Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7NE 0 2 618011
(N) 305000

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7NE 0 2 618011
(S) 304950

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7NE 0 2 618050
(SE) 304950

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur A7TNE 0 2 618050
(E) 304992

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ATNW 0 2 618000
(NW) 305000

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur A7TNE 0 2 618050
(E) 305000

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNE 0 2 618700
(E) 304992

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7TNE 0 2 618011
(SW) 304992

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding to Occur at Surface A7TNW 0 2 618000
(W) 304992

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur A7NE 0 2 618150
(E) 305000

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7TNE 18 2 618100
(SE) 304900

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNE 23 2 618800
(E) 304950

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur A7TNE 26 2 618150
(E) 304992

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A11SW 29 2 617950
(NW) 305100

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7TNW 41 2 617750
(SW) 304800

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ASNE 54 2 618750
(E) 304950

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7TNE 56 2 618011
(S) 304800

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ASNE 63 2 618950
(E) 304992

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding to Occur at Surface ASNE 73 2 618850
(E) 304900

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7TNW 74 2 618000
(S) 304700

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNE 76 2 618950
(E) 304950

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNW 81 2 618650
(E) 304992
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Envirocheck

©® LANDMARK INFORMATION GROUP'

Agency & Hydrological

Quadrant .
Map Detail Reference EDs_tlmated NGR
D etails (Compass ; |star;t_:e Contact G
Direction) AL S

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNW 87 2 618650
(E) 304950

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur A7NE 94 2 618011
(S) 304750

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7NE 96 2 618150
(SE) 304900

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNW 109 2 618500
(E) 304992

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur A11SW 114 2 617900
(NW) 305150

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding to Occur at Surface ABNE 123 2 618800
(E) 304850

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ATSW 124 2 617850
(S) 304600

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding to Occur at Surface A7NE 128 2 618150
(SE) 304850

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNE 146 2 619000
(E) 304900

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7NE 159 2 618100
(S) 304750

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNW 165 2 618400
(E) 304992

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7NE 167 2 618250
(E) 304900

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur A7SE 203 2 618050
(S) 304650

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur (E) 213 2 619100
305000

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level (E) 213 2 619100
304992

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNW 214 2 618400
(E) 304950

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ASNE 223 2 618700
(E) 304750

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur A7TSW 224 2 618000
(S) 304500

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding to Occur at Surface (E) 232 2 619100
304900

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNE 241 2 617550
(SwW) 304800

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur A7SE 247 2 618100
(S) 304600

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur A7TSW 257 2 617700
(SW) 304500
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©® LANDMARK INFORMATION GROUP'

Agency & Hydrological

Quadrant .
Map Detail Reference EDs_tlmated NGR
D etails (Compass ; |star;t_:e Contact G
Direction) AL S

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur (E) 257 2 619100
304850

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A7NE 264 2 618200
(SE) 304700

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNE 265 2 619000
(E) 304750

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNE 273 2 618850
(E) 304700

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABSE 284 2 617650
(SW) 304500

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNE 291 2 617500
(W) 304800

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNE 293 2 618700
(SE) 304700

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level (E) 293 2 619050
304750

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNE 296 2 617500
(W) 304850

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level (E) 299 2 619150
304850

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding to Occur at Surface ABNE 304 2 617600
(W) 305000

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNE 308 2 617500
(W) 304900

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level (E) 313 2 619200
305000

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABSE 325 2 617650
(SW) 304450

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur (E) 326 2 619150
304800

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A10SE 334 2 617600
(W) 305050

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABSE 355 2 617450
(SW) 304650

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNE 356 2 617450
(W) 304900

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur (E) 362 2 619100
304700

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A10SE 364 2 617600
(W) 305100

BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level AGNE 373 2 617450
(W) 304950

BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNE 404 2 617400
(W) 304900
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BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A10SE 404 2 617550
(W) 305100
BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level (E) 411 2 619250
304800
BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNE 420 2 617400
(W) 304950
BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A10SE 434 2 617550
(W) 305150
BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNE 440 2 617400
(W) 304992
BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABSE 453 2 617450
(SW) 304450
BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level (E) 463 2 619350
305000
BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABSE 465 2 617350
(SW) 304600
BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level (E) 466 2 619350
305050
BGS Groundwater Flooding Susceptibility
Flooding Type: Limited Potential for Groundwater Flooding to Occur ABNE 467 2 617350
(W) 304950
BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level A10SE 474 2 617500
(W) 305150
BGS Groundwater Flooding Susceptibility
Flooding Type: Potential for Groundwater Flooding of Property Situated Below Ground Level ABNE 485 2 617350
(W) 304992
Discharge Consents
1 Operator: Intwood Farms Ltd A3SE 906 3 618200
Property Type: Arable Farming (S) 303900
Location: Home Farm Intwood, Norwich, Norfolk, Nr4 6tg
Authority: Environment Agency, Anglian Region
Catchment Area: Catchment 29 Unknown Detail
Reference: Gwelf50318
Permit Version: 1
Effective Date: 1st April 1999
Issued Date: 10th May 2000
Revocation Date: 6th August 2008
Discharge Type: Trade Discharge - Agricultural And Surface
Discharge Onto Land
Environment:
Receiving Water: Groundwater
Status: Deemed Groundwater Regulations Authorisation
Positional Accuracy: Located by supplier to within 100m
Discharge Consents
2 Operator: Norse Environmental Services Limited A2SW 912 3 617296
Property Type: WASTE COLLECTION/TREATMENT/DISPOSAL/MATERIALS RECOVERY (SW) 303981
Location: Ketteringham Household Waste Rec Ct Station Road, Ketteringham, Norwich,
Norfolk, Nr9 3az
Authority: Environment Agency, Anglian Region
Catchment Area: Not Supplied
Reference: Eprkb3690ny
Permit Version: 1
Effective Date: 1st December 2013
Issued Date: 27th September 2013
Revocation Date: Not Supplied
Discharge Type: Trade Discharges - Site Drainage (Contam Surface Water, Not Tips)
Discharge Pond - No Outlet
Environment:
Receiving Water: Balancing Pond
Status: New issued under EPR 2010
Positional Accuracy: Located by supplier to within 10m
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Discharge Consents
3 Operator: Ben Burgess Holdings Ltd A1INE 981 3 616931
Property Type: WWTW (NOT WATER CO) (NOT STP AT A PRIVATE PREMISES) (SW) 304275
Location: Station Farm Station Lane, Hethersett, Norwich, Norfolk, Nr9 3ax
Authority: Environment Agency, Anglian Region
Catchment Area: Upper River Yare / River Tiffey
Reference: Prenf19656
Permit Version: 1
Effective Date: 10th October 2005
Issued Date: 10th October 2005
Revocation Date: Not Supplied
Discharge Type: Sewage Discharges - Final/Treated Effluent - Not Water Company
Discharge Freshwater Stream/River
Environment:
Receiving Water: Trib River Yare
Status: New Consent (Water Resources Act 1991, Section 88 & Schedule 10 as
amended by Environment Act 1995)
Positional Accuracy: Located by supplier to within 10m
Local Authority Pollution Prevention and Controls
4 Name: Thickthorn Service Station A1INE 106 4 618302
Location: Norwich Road, Hethersett, NORWICH, Norfolk, NR9 3AU (NE) 305407
Authority: South Norfolk District Council, Environmental Health Department
Permit Reference:  PPC/12/1/1.2
Dated: 31st December 1998
Process Type: Local Authority Pollution Prevention and Control
Description: PG1/14 Petrol filling station
Status: Permitted
Positional Accuracy: Manually positioned to the address or location
Nearest Surface Water Feature
ATNW 0 - 617909
(sw) 304859
Pollution Incidents to Controlled Waters
5 Property Type: Road A12NW 185 3 618500
Location: Norwich District (NE) 305495
Authority: Environment Agency, Anglian Region
Pollutant: Chemicals - Paints / Dyes
Note: River Yare Catchment
Incident Date: 25th April 1997
Incident Reference: 3767
Catchment Area: Not Given
Receiving Water: Potential River
Cause of Incident:  Accidental Spillage/Leakage
Incident Severity: Category 3 - Minor Incident
Positional Accuracy: Located by supplier to within 100m
Pollution Incidents to Controlled Waters
5 Property Type: Road A12NW 190 3 618500
Location: A11 Road Near, CRINGLEFORD (NE) 305500
Authority: Environment Agency, Anglian Region
Pollutant: Chemicals - Paints / Dyes
Note: River Yare Catchment
Incident Date: 25th April 1997
Incident Reference: 3767
Catchment Area: Not Given
Receiving Water: Potential River
Cause of Incident:  Accidental Spillage/Leakage
Incident Severity: Category 3 - Minor Incident
Positional Accuracy: Located by supplier to within 100m
Pollution Incidents to Controlled Waters
6 Property Type: Not Given A7NE 275 3 618300
Location: Norwich District (SE) 304800
Authority: Environment Agency, Anglian Region
Pollutant: Unknown
Note: Tributary Of Intwood Stream
Incident Date: 26th April 1993
Incident Reference: 1891
Catchment Area: Not Given
Receiving Water: Freshwater Stream/River
Cause of Incident:  Unknown
Incident Severity: Category 3 - Minor Incident
Positional Accuracy: Located by supplier to within 100m
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Pollution Incidents to Controlled Waters
7 Property Type: Paper Industry A2SE 927 3 617400
Location: Norwich District (SW) 303900
Authority: Environment Agency, Anglian Region
Pollutant: Miscellaneous - Fire water / Foam
Note: River Yare Catchment
Incident Date: 22nd September 1997
Incident Reference: 3988
Catchment Area: Not Given
Receiving Water: Groundwater
Cause of Incident: ~ Fire
Incident Severity: Category 3 - Minor Incident
Positional Accuracy: Located by supplier to within 100m
Pollution Incidents to Controlled Waters
8 Property Type: Other General Premises A2NW 947 3 617100
Location: Norwich District (SW) 304100
Authority: Environment Agency, Anglian Region
Pollutant: Miscellaneous - Fire water / Foam
Note: Not Supplied
Incident Date: 22nd December 1998
Incident Reference: 4531
Catchment Area: Not Given
Receiving Water: Not Given
Cause of Incident: ~ Fire
Incident Severity: Category 3 - Minor Incident
Positional Accuracy: Located by supplier to within 100m
Pollution Incidents to Controlled Waters
9 Property Type: Scrapyards A2NW 962 3 617000
Location: Norwich District (SW) 304200
Authority: Environment Agency, Anglian Region
Pollutant: Miscellaneous - Fire water / Foam
Note: Ground
Incident Date: 9th November 1998
Incident Reference: 4497
Catchment Area: Not Given
Receiving Water: Groundwater
Cause of Incident:  Fire
Incident Severity: Category 3 - Minor Incident
Positional Accuracy: Located by supplier to within 100m
Water Abstractions
10 Operator: M P Kemp Ltd A15SW 693 3 617680
Licence Number: 7/34/13/*G/0079 (NW) 305750
Permit Version: 100
Location: Bore, Thickthorn Farm
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: E chalk; Status: Perpetuity
Authorised Start: 01 April
Authorised End: 30 September
Permit Start Date: 1st October 1987
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
11 | Operator: W A4NE 933 3 618880
Licence Number: (SE) 304040
Permit Version: 102
Location: Bore,Hall Fm,Keswick
Authority: Environment Agency, Anglian Region
Abstraction: General Farming And Domestic
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Not Supplied
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: ~ 8th June 2011
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
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Water Abstractions

11 | Operator: W A4NE 933 3 618880
Licence Number: (SE) 304040
Permit Version: 101
Location: Bore,Hall Fm,Keswick
Authority: Environment Agency, Anglian Region
Abstraction: General Farming And Domestic
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Not Supplied
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: ~ 20th September 2007
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions

11 Operator: Intwood Farms Ltd A4NE 938 3 618880
Licence Number: 7/34/13/*G/0018 (SE) 304035
Permit Version: 100
Location: Bore,Hall Fm,Keswick
Authority: Environment Agency, Anglian Region
Abstraction: General Farming And Domestic
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: E chalk; Status: Perpetuity
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: 1st December 1995
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: M P Kemp Ltd A14SW 1104 3 617210
Licence Number: 7/34/13/*G/0079 (NW) 305880
Permit Version: 100
Location: Well, Thickthorn Farm
Authority: Environment Agency, Anglian Region
Abstraction: General Farming And Domestic
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Glacial Sand and Gravel; Status: Perpetuity
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: 1st October 1987
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: W ASNW 1251 3 616560
Licence Number: (W) 304970
Permit Version: 101
Location: Ketteringham Stream, Hethersett
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Storage
Abstraction Type: Water may be abstracted from a single point
Source: Surface
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Status: Perpetuity
Authorised Start: 01 April
Authorised End: 30 September
Permit Start Date: 1st April 1999
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
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Water Abstractions
Operator: W A5NW 1262 3 616550
Licence Number: 4 (W) 304975
Permit Version: Not Supplied
Location: Stream Fed Res, , HETHERSETT, Norfolk
Authority: Environment Agency, Anglian Region
Abstraction: Spray Irrigation
Abstraction Type: Not Supplied
Source: Stream
Daily Rate (m3): 27
Yearly Rate (m3): 455000
Details: Status: Perpetuity
Authorised Start: Not Supplied
Authorised End: Not Supplied
Permit Start Date: ~ Not Supplied
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: M ASNW 1263 3 616550
Licence Number: (W) 304980
Permit Version: Not Supplied
Location: Bore , HETHERSETT
Authority: Environment Agency, Anglian Region
Abstraction: Spray Irrigation
Abstraction Type: Not Supplied
Source: Surface
Daily Rate (m3): 27
Yearly Rate (m3): 455000
Details: Not Supplied
Authorised Start: Not Supplied
Authorised End: Not Supplied
Permit Start Date: ~ Not Supplied
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 100m
Water Abstractions
Operator: M ASNW 1272 3 616540
Licence Number: (W) 304980
Permit Version: 101
Location: Tributary Of The Ketteringham Stream, Hethersett
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Storage
Abstraction Type: Water may be abstracted from a single point
Source: Surface
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Status: Perpetuity
Authorised Start: 01 April
Authorised End: 30 September
Permit Start Date: 1st April 1999
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: W A5NW 1308 3 616500
Licence Number: a (W) 304960
Permit Version: 1
Location: Borehole At Hethersett
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Storage
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Hethersett Norwich Norfolk
Authorised Start: 01 May
Authorised End: 30 September
Permit Start Date: ~ 1st October 2008
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
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Water Abstractions
Operator: W ASNW 1308 3 616500
Licence Number: (W) 304960
Permit Version: 101
Location: Borehole At Hethersett
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Storage
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: E chalk; Status: Temporary
Authorised Start: 01 May
Authorised End: 30 September
Permit Start Date: 1st May 1999
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: w ASNW 1480 3 616335
Licence Number: 4 (W) 305015
Permit Version: Not Supplied
Location: Bore At, , HETHERSETT, Norfolk
Authority: Environment Agency, Anglian Region
Abstraction: Unspecified
Abstraction Type: Not Supplied
Source: Well And Borehole
Daily Rate (m3): 7
Yearly Rate (m3): 23000
Details: E chalk; Status: Perpetuity
Authorised Start: Not Supplied
Authorised End: Not Supplied
Permit Start Date: ~ Not Supplied
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: M ASNW 1485 3 616330
Licence Number: (W) 305015
Permit Version: 100
Location: Borehole, Hethersett
Authority: Environment Agency, Anglian Region
Abstraction: Private Water Undertaking: General Use (Medium Loss)
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: E chalk; Status: Perpetuity
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: 1st September 1978
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: W A9SW 1486 3 616330
Licence Number: (W) 305020
Permit Version: 100
Location: Borehole, Hethersett
Authority: Environment Agency, Anglian Region
Abstraction: General Farming And Domestic
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: E chalk; Status: Perpetuity
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: 1st September 1978
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
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Water Abstractions
Operator: M (W) 1531 3 616305
Licence Number: 4 305115
Permit Version: Not Supplied
Location: Bore At, , HETHERSETT, Norfolk
Authority: Environment Agency, Anglian Region
Abstraction: Private Water Undertaking
Abstraction Type: Not Supplied
Source: Well And Borehole
Daily Rate (m3): 1
Yearly Rate (m3): 4000
Details: E chalk; Status: Perpetuity
Authorised Start: Not Supplied
Authorised End: Not Supplied
Permit Start Date: ~ Not Supplied
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: M (W) 1536 3 616300
Licence Number: 305115
Permit Version: Not Supplied
Location: Stream Fed Res, HETHERSETT
Authority: Environment Agency, Anglian Region
Abstraction: Unspecified
Abstraction Type: Not Supplied
Source: Well And Borehole
Daily Rate (m3): 6
Yearly Rate (m3): 19000
Details: Not Supplied
Authorised Start: Not Supplied
Authorised End: Not Supplied
Permit Start Date:  Not Supplied
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 100m
Water Abstractions
Operator: M (W) 1537 3 616300
Licence Number: 4 305120
Permit Version: Not Supplied
Location: Bore At, , HETHERSETT, Norfolk
Authority: Environment Agency, Anglian Region
Abstraction: Agriculture (General)
Abstraction Type: Not Supplied
Source: Well And Borehole
Daily Rate (m3): 6
Yearly Rate (m3): 19000
Details: E chalk; Status: Perpetuity
Authorised Start: Not Supplied
Authorised End: Not Supplied
Permit Start Date: ~ Not Supplied
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: John Innes Centre (NE) 1547 3 618790
Licence Number: 7/34/13/*G/0161 306830
Permit Version: 100
Location: Bore At Cringleford
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: E chalk; Status: Perpetuity
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: 1st April 2004
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
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Water Abstractions
Operator: M (W) 1575 3 616250
Licence Number: 305075
Permit Version: Not Supplied
Location: Bore , HETHERSETT
Authority: Environment Agency, Anglian Region
Abstraction: Unspecified
Abstraction Type: Not Supplied
Source: Well And Borehole
Daily Rate (m3): 6
Yearly Rate (m3): 19000
Details: Not Supplied
Authorised Start: Not Supplied
Authorised End: Not Supplied
Permit Start Date: ~ Not Supplied
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 100m
Water Abstractions
Operator: m (N) 1631 3 617800
Licence Number: g/020 306850
Permit Version: Not Supplied
Location: Well South Of, COLNEY
Authority: Environment Agency, Anglian Region
Abstraction: Agriculture (General)
Abstraction Type: Not Supplied
Source: Well And Borehole
Daily Rate (m3): 0
Yearly Rate (m3): 500
Details: E chalk; Status: Revoked
Authorised Start: Not Supplied
Authorised End: Not Supplied
Permit Start Date: ~ Not Supplied
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: Norwich City Football Club (NW) 1666 3 617200
Licence Number: 7/34/13/*G/0233 306600
Permit Version: 100
Location: Borehole At Training Ground
Authority: Environment Agency, Anglian Region
Abstraction: Sports Grounds/Facilities: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: E chalk; Status: Temporary
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: 1st March 1994
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: m (SW) 1719 3 616700
Licence Number: 0124 303420
Permit Version: 100
Location: Bore At Ivyhouse Fm,Kett'Gham
Authority: Environment Agency, Anglian Region
Abstraction: General Farming And Domestic
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: E chalk; Status: Perpetuity
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: ~ 1st October 1981
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
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Water Abstractions
Operator: Norwich City Football Club Plc (NW) 1754 3 617190
Licence Number: 7/34/13/*G/0287a 306700
Permit Version: 2
Location: Borehole At Training Ground, Colney
Authority: Environment Agency, Anglian Region
Abstraction: Sports Grounds/Facilities: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Norwich City F C At Colney Norwich
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: 10th March 2016
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: Norwich City Football Club Plc (NW) 1754 3 617190
Licence Number: 7/34/13/*G/0287a 306700
Permit Version: 1
Location: Borehole At Training Ground, Colney
Authority: Environment Agency, Anglian Region
Abstraction: Sports Grounds/Facilities: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Norwich City F C At Colney Norwich
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: ~ 5th January 2016
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: Norwich City Football Club Ltd (NW) 1754 3 617190
Licence Number: 7/34/13/*G/0287 306700
Permit Version: 1
Location: Borehole At Training Ground, Colney
Authority: Environment Agency, Anglian Region
Abstraction: Sports Grounds/Facilities: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Norwich City Football Club Colney Norwich
Authorised Start: 01 January
Authorised End: 31 December
Permit Start Date: 15th June 2004
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
Water Abstractions
Operator: M P Kemp Ltd (NW) 1781 3 617001
Licence Number: An/034/0013/016 306601
Permit Version: 1
Location: Borehole At Little Melton
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Not Supplied
Authorised Start: 01 April
Authorised End: 31 October
Permit Start Date: 1st April 2010
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m
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Water Abstractions
Operator: M P Kemp Ltd (NW) 1781 3 617000
Licence Number: 7/34/13/*G/0297a 306600
Permit Version: 1
Location: Borehole At Little Melton
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Little Melton, Norwich
Authorised Start: 01 April
Authorised End: 31 October
Permit Start Date: 1st November 2008
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 100m
Water Abstractions
Operator: M P Kemp Ltd (NW) 1781 3 617000
Licence Number: 7/34/13/*G/0297 306600
Permit Version: 1
Location: Borehole At Little Melton
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Little Melton, Norwich
Authorised Start: 01 April
Authorised End: 31 October
Permit Start Date: ~ 23rd August 2006
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 100m
Water Abstractions
Operator: M P Kemp Ltd (NW) 1781 3 617000
Licence Number: 7/34/13/*G/0277 306600
Permit Version: 1
Location: Borehole At Little Melton
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Little Melton, Norwich
Authorised Start: 01 April
Authorised End: 31 October
Permit Start Date: 1st October 2002
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 100m
Water Abstractions
Operator: Mp Kemp Ltd (NW) 1781 3 617000
Licence Number: 7134/13/*G/0226 306600
Permit Version: 100
Location: Borehole At Little Melton
Authority: Environment Agency, Anglian Region
Abstraction: General Agriculture: Spray Irrigation - Direct
Abstraction Type: Water may be abstracted from a single point
Source: Groundwater
Daily Rate (m3): Not Supplied
Yearly Rate (m3): Not Supplied
Details: Not Supplied
Authorised Start: 01 April
Authorised End: 30 September
Permit Start Date:  1st February 1993
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 100m
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® LANDMARK INFORMATION GROUP" Agency & Hydrological
Quadrant i
Map . Reference | Estimated
D Details (Compass Dlstant_:e Contact NGR
Direction) From Site

Water Abstractions

Operator: M P Kemp Limited (N) 1921 3 617600
Licence Number: 7/34/13/**/144 307085
Permit Version: Not Supplied

Location: River Yare , COLNEY

Authority: Environment Agency, Anglian Region

Abstraction: Agriculture (General)

Abstraction Type: Not Supplied

Source: Well And Borehole

Daily Rate (m3): 7
Yearly Rate (m3): 23000

Details: Glacial Sand and Gravel; Status: Time Limit
Authorised Start: Not Supplied
Authorised End: Not Supplied

Permit Start Date: ~ Not Supplied
Permit End Date: Not Supplied
Positional Accuracy: Located by supplier to within 10m

Groundwater Vulnerability

Soil Classification:  Soils of Intermediate Leaching Potential (11) - Soils which can possibly A7TNE 0 3 618011
transmit a wide range of pollutants (SW) 304992
Map Sheet: Sheet 26 East Norfolk
Scale: 1:100,000
Drift Deposits
Drift Deposit: Low permeability drift deposits occuring at the surface and overlying Majorand ~ A11SE 0 3 618010
Minor Aquifers are head, clay-with-flints, brickearth, peat, river terrace deposits (N) 305030
and marine and estuarine alluvium
Map Sheet: Sheet 26 East Norfolk
Scale: 1:100,000
Bedrock Aquifer Designations
Aquifer Designation: Principal Aquifer A7TNE 0 2 618011
(SW) 304992
Bedrock Aquifer Designations
Aquifer Designation: Principal Aquifer A7TNE 0 2 618011
(N) 305000
Superficial Aquifer Designations
Aquifer Designation: Secondary Aquifer - Undifferentiated A11SW 0 2 617980
(N) 305079
Superficial Aquifer Designations
Aquifer Designation: Secondary Aquifer - A A7NE 0 2 618011
(Sw) 304992
Superficial Aquifer Designations
Aquifer Designation: Secondary Aquifer - A A7TNE 0 2 618011
(N) 305000
Source Protection Zones
12 Name: Various A11SW 60 3 617967
Source: Environment Agency, Head Office (N) 305231
Reference: Not Supplied
Type: Zone Il (Outer Protection Zone): Either 25% of the source area or a 400 day

travel time whichever is greater.

Source Protection Zones

13 Name: Various A11SW 64 3 617908
Source: Environment Agency, Head Office (NW) 305184
Reference: Not Supplied
Type: Zone Il (Total Catchment): The total area needed to support the discharge

from the protected groundwater source.

Extreme Flooding from Rivers or Sea without Defences

Type: Extent of Extreme Flooding from Rivers or Sea without Defences A7TNE 0 3 618011
Flood Plain Type: Fluvial Models (S) 304905
Boundary Accuracy: As Supplied

Flooding from Rivers or Sea without Defences

Type: Extent of Flooding from Rivers or Sea without Defences A7TNE 0 3 618011
Flood Plain Type: Fluvial Models (S) 304905
Boundary Accuracy: As Supplied

Areas Benefiting from Flood Defences
None

Flood Water Storage Areas
None

Flood Defences
None

Order Number: 108824762_1_1 Date: 21-Dec-2016  rpr_ec_datasheet v50.0 A Landmark Information Group Service Page 14 of 38



Envirocheck

® LANDMARK INFORMATION GROUP'

Agency & Hydrological

Quadrant .
Map . Reference Es_tlmated
D Details (Compass Dlstant_:e Contact NGR
Direction) From Site
Detailed River Network Lines
14 River Type: Secondary River A7NE 0 3 618030
River Name: Not Supplied (S) 304901
Hydrographic Area: BO05
River Flow Type: Primary Flow Path
River Surface Level: Surface
Drain Feature: Not a Drain
Flood Risk Other Rivers
Management Status:
Water Course Not Supplied
Name:
Water Course Not Supplied
Reference:
Detailed River Network Lines
15 River Type: Tertiary River ATNW 0 3 617972
River Name: Drain (S) 304857
Hydrographic Area: B05
River Flow Type: Primary Flow Path
River Surface Level: Surface
Drain Feature: Drain (ditch, Reen, Rhyne, Drain)
Flood Risk Other Rivers
Management Status:
Water Course Not Supplied
Name:
Water Course Not Supplied
Reference:
Detailed River Network Lines
16 River Type: Secondary River ATNW 0 3 617972
River Name: Drain (S) 304857
Hydrographic Area: BO05
River Flow Type: Primary Flow Path
River Surface Level: Surface
Drain Feature: Drain (ditch, Reen, Rhyne, Drain)
Flood Risk Other Rivers
Management Status:
Water Course Not Supplied
Name:
Water Course Not Supplied
Reference:
Detailed River Network Lines
17 River Type: Tertiary River ABNE 106 3 618836
River Name: Drain (E) 304868
Hydrographic Area: BO05
River Flow Type: Primary Flow Path
River Surface Level: Surface
Drain Feature: Drain (ditch, Reen, Rhyne, Drain)
Flood Risk Other Rivers
Management Status:
Water Course Not Supplied
Name:
Water Course Not Supplied
Reference:
Detailed River Network Lines
18 River Type: Tertiary River ABNE 125 3 618834
River Name: Drain (E) 304848
Hydrographic Area: BO05
River Flow Type: Primary Flow Path
River Surface Level: Surface
Drain Feature: Drain (ditch, Reen, Rhyne, Drain)
Flood Risk Other Rivers
Management Status:
Water Course Not Supplied
Name:
Water Course Not Supplied
Reference:
Detailed River Network Lines
19 River Type: Tertiary River ASNE 127 3 618834
River Name: Drain (E) 304848
Hydrographic Area: BO05
River Flow Type: Primary Flow Path
River Surface Level: Surface
Drain Feature: Drain (ditch, Reen, Rhyne, Drain)
Flood Risk Other Rivers
Management Status:
Water Course Not Supplied
Name:
Water Course Not Supplied
Reference:
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Agency & Hydrological

Quadrant .
Map Detail Reference EDs_tlmated NGR
D etails (Compass ; |star;t_:e Contact G
Direction) rom Site
Detailed River Network Lines
20 River Type: Secondary River ABNE 140 3 618832
River Name: Drain (E) 304831
Hydrographic Area: B05
River Flow Type: Primary Flow Path
River Surface Level: Surface
Drain Feature: Drain (ditch, Reen, Rhyne, Drain)
Flood Risk Other Rivers
Management Status:
Water Course Not Supplied
Name:
Water Course Not Supplied
Reference:
Detailed River Network Lines
21 River Type: Lake/Reservoir A10SE 456 3 617470
River Name: Not Supplied (W) 305086
Hydrographic Area: BO05
River Flow Type: Primary Flow Path
River Surface Level: Surface
Drain Feature: Not a Drain
Flood Risk Other Rivers
Management Status:
Water Course Not Supplied
Name:
Water Course Not Supplied
Reference:
Detailed River Network Offline Drainage
22 River Type: Tertiary River A11INE 267 3 618162
Hydrographic Area: D005 (N) 305528
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Waste

Quadrant .
Map . Reference Es_tlmated
D Details (Compass Dlstant_:e Contact NGR
Direction) From Site
BGS Recorded Landfill Sites

23 | Site Name: Contley Lane A7NE 6 - 618100
Location: Cringleford, NORWICH, Norfolk (E) 304980
Authority: British Geological Survey, National Geoscience Information Service
Ground Water: Information not available
Surface Water: Information not available
Geology: N/A
Positional Accuracy: Manually positioned to the address or location
Boundary Accuracy: Derived
Historical Landfill Sites

24 Licence Holder: Forehoe and Henstead Rural District Council A7NE 6 3 618100
Location: Cringleford, Norwich, Norfolk (E) 304980
Name: Cantley Lane
Operator Location:  Ber House, 158 Ber Street, Norwich, Norfolk
Boundary Accuracy: As Supplied
Provider Reference: EAHLD31115
First Input Date: 31st December 1961
Last Input Date: 31st December 1969
Specified Waste Deposited Waste included Inert, Industrial, Commercial and Household Waste
Type:

EA Waste Ref: 0

Regis Ref: Not Supplied
WRC Ref: 2600/0042
BGS Ref: 2876

Other Ref: Not Supplied
Historical Landfill Sites

25 Licence Holder: Not Supplied A2SE 891 3 617491
Location: Heathersett, Norwich, Norfolk (SW) 303898
Name: Central Depot
Operator Location:  Ber House, 158 Ber Street, Norwich, Norfolk
Boundary Accuracy: As Supplied
Provider Reference: EAHLD31108
First Input Date: 31st December 1971
Last Input Date: 31st December 1973
Specified Waste Deposited Waste included Industrial and Commercial Waste
Type:

EA Waste Ref: 0

Regis Ref: Not Supplied

WRC Ref: Not Supplied

BGS Ref: 2648

Other Ref: Not Supplied

Licensed Waste Management Facilities (Locations)

26 Licence Number: 70498 A5SE 916 3 616930
Location: D A Culling Scrap Metal, Station Lane, Hethersett, Norwich, Norfolk, NR9 3AX| (SW) 304436
Operator Name: CulingD A
Operator Location:  Not Supplied
Authority: Environment Agency - Anglian Region, Eastern Area
Site Category: Metal Recycling Sites (Mixed)

Licence Status: Issued

Issued: 21st March 1994

Last Modified: Not Supplied

Expires: Not Supplied

Suspended: Not Supplied

Revoked: Not Supplied

Surrendered: Not Supplied

IPPC Reference: Not Supplied

Positional Accuracy: Located by supplier to within 10m
Licensed Waste Management Facilities (Locations)

27 Licence Number: 71327 A2SE 946 3 617390
Location: Station Road, Ketteringham, Norfolk, NR9 3AZ (SW) 303884
Operator Name: M W White ( Norwich) Ltd
Operator Location:  Not Supplied
Authority: Environment Agency - Anglian Region, Eastern Area
Site Category: Household, Commercial And Industrial Transfer Stations
Licence Status: Modified
Issued: 10th September 2004
Last Modified: 23rd November 2010
Expires: Not Supplied
Suspended: Not Supplied
Revoked: Not Supplied
Surrendered: Not Supplied
IPPC Reference: Not Supplied
Positional Accuracy: Located by supplier to within 10m
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® LANDMARK INFORMATION GROUP'

Waste

Quadrant .
Map . Reference Es_tlmated
D Details (Compass Dlstant_:e Contact NGR
Direction) From Site
Licensed Waste Management Facilities (Locations)

28 Licence Number: 70509 A28W 977 3 617300
Location: Station Lane, Hethersett, Norfolk (SW) 303900
Operator Name: Norfolk Environmental Waste Services Ltd
Operator Location: 51 Station Lane, Horsham St Faith, Norwich, Norfolk, NR10 3HH
Authority: Environment Agency - Anglian Region, Eastern Area
Site Category: Household, Commercial And Industrial Transfer Stations
Licence Status: Issued
Issued: 21st January 1993
Last Modified: Not Supplied
Expires: Not Supplied
Suspended: Not Supplied
Revoked: Not Supplied
Surrendered: Not Supplied
IPPC Reference: Not Supplied
Positional Accuracy: Located by supplier to within 100m
Local Authority Landfill Coverage
Name: Norfolk County Council 0 5 618011

- Has supplied landfill data 304992
Local Authority Landfill Coverage
Name: South Norfolk District Council 0 4 618011
- Has no landfill data to supply 304992
Local Authority Recorded Landfill Sites

29 Location: Cringleford A7NE 0 5 618088
Reference: Not Supplied (E) 304983
Authority: Norfolk County Council, Planning & Transportation - Minerals & Waste
Last Reported Closed
Status:

Types of Waste: Not Supplied

Date of Closure: Not Supplied

Positional Accuracy: Positioned by the supplier
Boundary Quality: Moderate

Potentially Infilled Land (Non-Water)

30 Bearing Ref: E A7NE 98 - 618337
Use: Unknown Filled Ground (Pit, quarry etc) (E) 304994
Date of Mapping: 1995
Potentially Infilled Land (Non-Water)

31 Bearing Ref: SwW A2SW 997 - 617270
Use: Unknown Filled Ground (Pit, quarry etc) (SW) 303896
Date of Mapping: 1995
Registered Waste Transfer Sites

32 Licence Holder: Norfolk Environmental Waste Servs.Ltd A28W 947 3 617295
Licence Reference: NFK/TS/003/0 (SW) 303940
Site Location: Ketteringham C/A, Station Lane, Hethersett, Wymondham, Norfolk
Operator Location: 51 Norwich Road, Horsham St Faith, NORWICH, Norfolk, NR10 3HH
Authority: Environment Agency - Anglian Region, Eastern Area
Site Category: Civic Amenity
Max Input Rate: Very Small (Less than 10,000 tonnes per year)

Waste Source No known restriction on source of waste
Restrictions:
Licence Status: Operational as far as is knownOperational
Dated: 1st March 1991
Preceded By Not Given
Licence:
Superseded By Not Given
Licence:
Positional Accuracy: Manually positioned to the address or location
Boundary Quality: Not Supplied
Authorised Waste ~ Non-Haz. Household Waste
Prohibited Waste Industrial Waste
Liquid Waste N.O.S.
Special Wastes
Trade Or Business Waste
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Waste

Quadrant Estimated
Map Details Reference l)sisltn;::e Contact NGR
1D (Compass _
Direction) From Site
Registered Waste Treatment or Disposal Sites
33 | Licence Holder: w A5SE 930 3 616915
Licence Reference: 4/0 (SwW) 304435

Site Location: Station Lane, Hethersett, Norwich, Norfolk

Operator Location:  Railway Arches, Trowse, NORWICH, Norfolk, NR1 2EF
Authority: Environment Agency - Anglian Region, Eastern Area
Site Category: Scrapyard

Max Input Rate: Very Small (Less than 10,000 tonnes per year)
Waste Source No known restriction on source of waste
Restrictions:

Licence Status: Operational as far as is knownOperational

Dated: 21st March 1994

Preceded By Not Given

Licence:

Superseded By Not Given

Licence:

Positional Accuracy: Manually positioned to the address or location
Boundary Quality: ~ Not Supplied
Authorised Waste ~ Max.Waste Permitted By Licence

Norfolk Cat.Biii Gen.W-Scrapmet.Nonsol
Prohibited Waste Liquid Waste N.O.S.

Waste N.O.S.
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Envirocheck

® LANDMARK INFORMATION GROUP' GeOI()glcaI
Quadrant .
Map . Reference Es_tlmated
D Details (Compass Dlstant_:e Contact NGR
Direction) From Site

BGS 1:625,000 Solid Geology

Description: White Chalk Subgroup A7NE 0 2 618011
(SW) 304992

BGS Estimated Soil Chemistry

Source: British Geological Survey, National Geoscience Information Service A11SE 0 2 618065

Soil Sample Type:  Rural Soil (N) 305174

Arsenic <15 mg/kg

Concentration:

Cadmium <1.8 mg/kg

Concentration:

Chromium 40 - 60 mg/kg

Concentration:

Lead Concentration: <100 mg/kg

Nickel 15 - 30 mg/kg

Concentration:

BGS Estimated Soil Chemistry

Source: British Geological Survey, National Geoscience Information Service ATNE 0 2 618013

Soil Sample Type:  Rural Soil (S) 304908

Arsenic 15 - 25 mg/kg

Concentration:

Cadmium <1.8 mg/kg

Concentration:

Chromium 40 - 60 mg/kg

Concentration:

Lead Concentration: <100 mg/kg

Nickel 15 - 30 mg/kg

Concentration:

BGS Estimated Soil Chemistry

Source: British Geological Survey, National Geoscience Information Service A7NE 0 2 618011

Soil Sample Type:  Rural Soil (SW) 304992

Arsenic <15 mg/kg

Concentration:

Cadmium <1.8 mg/kg

Concentration:

Chromium 20 - 40 mg/kg

Concentration:

Lead Concentration: <100 mg/kg

Nickel <15 mg/kg

Concentration:

BGS Estimated Soil Chemistry

Source: British Geological Survey, National Geoscience Information Service A7TNE 0 2 618018

Soil Sample Type:  Rural Soil (S) 304812

Arsenic <15 mg/kg

Concentration:

Cadmium <1.8 mg/kg

Concentration:

Chromium 20 - 40 mg/kg

Concentration:

Lead Concentration: <100 mg/kg

Nickel <15 mg/kg

Concentration:

BGS Estimated Soil Chemistry

Source: British Geological Survey, National Geoscience Information Service A11SW 0 2 617980

Soil Sample Type:  Rural Soil (N) 305079

Arsenic <15 mg/kg

Concentration:

Cadmium <1.8 mg/kg

Concentration:

Chromium 40 - 60 mg/kg

Concentration:

Lead Concentration: <100 mg/kg

Nickel <15 mg/kg

Concentration:

BGS Estimated Soil Chemistry

Source: British Geological Survey, National Geoscience Information Service A11SW 0 2 618000

Soil Sample Type:  Rural Soil (N) 305089

Arsenic <15 mg/kg

Concentration:

Cadmium <1.8 mg/kg

Concentration:

Chromium 40 - 60 mg/kg

Concentration:

Lead Concentration: <100 mg/kg

Nickel 15 - 30 mg/kg

Concentration:
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Quadrant .
Map . Reference Es_tlmated
D Details (Compass Dlstant_:e Contact NGR
Direction) From Site
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service ABNE 36 2 618705
Soil Sample Type:  Rural Soil (E) 305010
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel 15 - 30 mg/kg
Concentration:
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service ATSE 168 2 618016
Soil Sample Type:  Rural Soil (S) 304655
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel 15 - 30 mg/kg
Concentration:
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service ATSW 168 2 618000
Soil Sample Type:  Rural Soil (S) 304653
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel <15 mg/kg
Concentration:
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service ABNE 176 2 617660
Soil Sample Type:  Rural Soil (W) 304878
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel <15 mg/kg
Concentration:
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service A11SW 231 2 617765
Soil Sample Type:  Rural Soil (NW) 305140
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 20 - 40 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel <15 mg/kg
Concentration:
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service ABNE 391 2 617400
Soil Sample Type:  Rural Soil (W) 304753
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel <15 mg/kg
Concentration:
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Quadrant .
Map . Reference Es_tlmated
D Details (Compass Dlstant_:e Contact NGR
Direction) From Site
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service A16SW 579 2 618513
Soil Sample Type:  Rural Soil (NE) 305896
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel 15 - 30 mg/kg
Concentration:
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service A3NW 599 2 618000
Soil Sample Type:  Rural Soil (S) 304129
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel <15 mg/kg
Concentration:
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service A4SE 787 2 618813
Soil Sample Type:  Rural Soil (SE) 303954
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel 15 - 30 mg/kg
Concentration:
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service A16NE 899 2 618925
Soil Sample Type:  Rural Soil (NE) 306128
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel 15 - 30 mg/kg
Concentration:
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service A16NE 921 2 619000
Soil Sample Type:  Rural Soil (NE) 306123
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel <15 mg/kg
Concentration:
BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service A2NW 939 2 617177
Soil Sample Type:  Rural Soil (SW) 304038
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 20 - 40 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel <15 mg/kg
Concentration:
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Geological

Quadrant .
Map . Reference Es_tlmated
D Details (Compass Dlstant_:e Contact NGR
Direction) From Site

BGS Estimated Soil Chemistry
Source: British Geological Survey, National Geoscience Information Service A15NE 959 2 618053
Soil Sample Type:  Rural Soil (N) 306225
Arsenic <15 mg/kg
Concentration:
Cadmium <1.8 mg/kg
Concentration:
Chromium 40 - 60 mg/kg
Concentration:
Lead Concentration: <100 mg/kg
Nickel 15 - 30 mg/kg
Concentration:
BGS Recorded Mineral Sites

34 Site Name: Cantley Wood Pit A7TNE 11 2 618100
Location: , Cringleford, Norfolk, Norfolk (E) 304971
Source: British Geological Survey, National Geoscience Information Service
Reference: 221648
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Pleistocene
Geology: Sheringham Cliffs Formation
Commaodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites

35 | Site Name: Cantley Wood Pit A7NE 66 2 618177
Location: , Cringleford, Norwich, Norfolk (E) 304970
Source: British Geological Survey, National Geoscience Information Service
Reference: 197664
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location: ~ Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commaodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites

36 Site Name: Hethersett Pit ATNW 95 2 617711
Location: Hethersett Racecourse, Cringleford, Norfolk, Norfolk (SW) 304798
Source: British Geological Survey, National Geoscience Information Service
Reference: 221649
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Pleistocene
Geology: Sheringham Cliffs Formation
Commaodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites

37 Site Name: Cantley Lane Pit A12SW 148 2 618480
Location: , Cringleford, Norwich, Norfolk (E) 305022
Source: British Geological Survey, National Geoscience Information Service
Reference: 197662
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commaodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites

38 Site Name: American Farm Gravel Pit ABNW 162 2 618596
Location: , Intwood, Norwich, Norfolk (E) 304974
Source: British Geological Survey, National Geoscience Information Service
Reference: 197649
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
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D etails (Compass ; |star;t_:e Contact G
Direction) rom Site
BGS Recorded Mineral Sites
39 Site Name: Cantley Lane Pit ABNW 166 2 618375
Location: , Cringleford, Norwich, Norfolk (E) 304994
Source: British Geological Survey, National Geoscience Information Service
Reference: 197663
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
40 Site Name: Cantley Farm Pit ABNW 391 2 618368
Location: , Intwood, Norwich, Norfolk (SE) 304701
Source: British Geological Survey, National Geoscience Information Service
Reference: 197650
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
41 Site Name: Thickthorn Hall Pit ABNE 451 2 617342
Location: , Cringleford, Norwich, Norfolk (W) 304785
Source: British Geological Survey, National Geoscience Information Service
Reference: 197661
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Lowestoft Formation
Commaodity: Common Clay and Shale
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
42 Site Name: Hethersett Gravel Pit ASNE 964 2 616830
Location: , Hethersett, Norwich, Norfolk (W) 304827
Source: British Geological Survey, National Geoscience Information Service
Reference: 197559
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commaodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Measured Urban Soil Chemistry
No data available
BGS Urban Soil Chemistry Averages
No data available
Coal Mining Affected Areas
In an area that might not be affected by coal mining
Non Coal Mining Areas of Great Britain
Risk: Rare A7NE 0 2 618018
Source: British Geological Survey, National Geoscience Information Service (S) 304812
Non Coal Mining Areas of Great Britain
Risk: Rare A7NE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Non Coal Mining Areas of Great Britain
Risk: Rare A7NE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Non Coal Mining Areas of Great Britain
Risk: Unlikely A11SW 124 2 617897
Source: British Geological Survey, National Geoscience Information Service (NW) 305183
Non Coal Mining Areas of Great Britain
Risk: Likely A11SW 224 2 617843
Source: British Geological Survey, National Geoscience Information Service (NW) 305267
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Potential for Collapsible Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 2 618013
Source: British Geological Survey, National Geoscience Information Service (S) 304908
Potential for Collapsible Ground Stability Hazards
Hazard Potential: Very Low ATNE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Collapsible Ground Stability Hazards
Hazard Potential: Very Low A7NE 0 2 618018
Source: British Geological Survey, National Geoscience Information Service (S) 304812
Potential for Collapsible Ground Stability Hazards
Hazard Potential: Very Low A7TNE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Compressible Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Compressible Ground Stability Hazards
Hazard Potential: Moderate A7TNE 0 2 618013
Source: British Geological Survey, National Geoscience Information Service (S) 304908
Potential for Compressible Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Compressible Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 2 618018
Source: British Geological Survey, National Geoscience Information Service (S) 304812
Potential for Ground Dissolution Stability Hazards
Hazard Potential: Very Low A7NE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Ground Dissolution Stability Hazards
Hazard Potential: Low ATNW 0 2 617913
Source: British Geological Survey, National Geoscience Information Service (SW) 304898
Potential for Ground Dissolution Stability Hazards
Hazard Potential: Very Low A7NE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Ground Dissolution Stability Hazards
Hazard Potential: Low A7NE 12 2 618242
Source: British Geological Survey, National Geoscience Information Service (SE) 304814
Potential for Ground Dissolution Stability Hazards
Hazard Potential: Low ASNE 43 2 618930
Source: British Geological Survey, National Geoscience Information Service (E) 305000
Potential for Ground Dissolution Stability Hazards
Hazard Potential: Very Low ASNE 104 2 618991
Source: British Geological Survey, National Geoscience Information Service (E) 305000
Potential for Ground Dissolution Stability Hazards
Hazard Potential: Low ABSE 186 2 617661
Source: British Geological Survey, National Geoscience Information Service (SW) 304614
Potential for Ground Dissolution Stability Hazards
Hazard Potential: Low A7TNE 226 2 618245
Source: British Geological Survey, National Geoscience Information Service (SE) 304749
Potential for Landslide Ground Stability Hazards
Hazard Potential: Very Low A7TNE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Landslide Ground Stability Hazards
Hazard Potential: Very Low A7TNE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Landslide Ground Stability Hazards
Hazard Potential: No Hazard ABNE 102 2 618913
Source: British Geological Survey, National Geoscience Information Service (E) 304876
Potential for Landslide Ground Stability Hazards
Hazard Potential: No Hazard ABNE 104 2 618991
Source: British Geological Survey, National Geoscience Information Service (E) 305000
Potential for Landslide Ground Stability Hazards
Hazard Potential: Low ABNE 139 2 618962
Source: British Geological Survey, National Geoscience Information Service (E) 304877
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Potential for Landslide Ground Stability Hazards
Hazard Potential: Very Low ABNE 160 2 619002
Source: British Geological Survey, National Geoscience Information Service (E) 304881
Potential for Landslide Ground Stability Hazards
Hazard Potential: No Hazard ABNE 226 2 618845
Source: British Geological Survey, National Geoscience Information Service (E) 304744
Potential for Landslide Ground Stability Hazards
Hazard Potential: No Hazard ABNW 235 2 618650
Source: British Geological Survey, National Geoscience Information Service (E) 304789
Potential for Running Sand Ground Stability Hazards
Hazard Potential: Very Low A7TNE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (Sw) 304992
Potential for Running Sand Ground Stability Hazards
Hazard Potential: Very Low A7TNE 0 2 618018
Source: British Geological Survey, National Geoscience Information Service (S) 304812
Potential for Running Sand Ground Stability Hazards
Hazard Potential: Low A7TNE 0 2 618013
Source: British Geological Survey, National Geoscience Information Service (S) 304908
Potential for Running Sand Ground Stability Hazards
Hazard Potential: Very Low A7NE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Running Sand Ground Stability Hazards
Hazard Potential: No Hazard ASNE 102 2 618913
Source: British Geological Survey, National Geoscience Information Service (E) 304876
Potential for Running Sand Ground Stability Hazards
Hazard Potential: No Hazard ABNE 104 2 618991
Source: British Geological Survey, National Geoscience Information Service (E) 305000
Potential for Running Sand Ground Stability Hazards
Hazard Potential: No Hazard ABNE 226 2 618845
Source: British Geological Survey, National Geoscience Information Service (E) 304744
Potential for Running Sand Ground Stability Hazards
Hazard Potential: No Hazard ABNW 235 2 618650
Source: British Geological Survey, National Geoscience Information Service (E) 304789
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: Very Low A7TNE 0 2 618013
Source: British Geological Survey, National Geoscience Information Service (S) 304908
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: Low A11SW 0 2 617980
Source: British Geological Survey, National Geoscience Information Service (N) 305079
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 2 618018
Source: British Geological Survey, National Geoscience Information Service (S) 304812
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 2 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: Low ABNE 36 2 618705
Source: British Geological Survey, National Geoscience Information Service (E) 305010
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: Low ABNE 38 2 618706
Source: British Geological Survey, National Geoscience Information Service (E) 305000
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: Low A7TNW 117 2 617830
Source: British Geological Survey, National Geoscience Information Service (W) 305000
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: Low A7SE 168 2 618016
Source: British Geological Survey, National Geoscience Information Service (S) 304655
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: Low ABNE 176 2 617660
Source: British Geological Survey, National Geoscience Information Service (W) 304878
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Potential for Shrinking or Swelling Clay Ground Stability Hazards

Hazard Potential: No Hazard A11SW 231 2 617765

Source: British Geological Survey, National Geoscience Information Service (NW) 305140

Radon Potential - Radon Affected Areas

Affected Area: The property is in a Lower probability radon area (less than 1% of homes are A7NE 0 2 618011
estimated to be at or above the Action Level). (SW) 304992

Source: British Geological Survey, National Geoscience Information Service

Radon Potential - Radon Affected Areas

Affected Area: The property is in a Lower probability radon area (less than 1% of homes are A7TNE 0 2 618011
estimated to be at or above the Action Level). (N) 305002

Source: British Geological Survey, National Geoscience Information Service

Radon Potential - Radon Protection Measures

Protection Measure: No radon protective measures are necessary in the construction of new A7TNE 0 2 618011
dwellings or extensions (SW) 304992

Source: British Geological Survey, National Geoscience Information Service

Radon Potential - Radon Protection Measures

Protection Measure: No radon protective measures are necessary in the construction of new A7NE 0 2 618011
dwellings or extensions (N) 305002

Source: British Geological Survey, National Geoscience Information Service
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Contemporary Trade Directory Entries

43 Name: Shell (Uk) Ltd A11INE 105 - 618303
Location: Norwich Road, Hethersett, Norwich, NR9 3AU (NE) 305406
Classification: Petrol Filling Stations
Status: Active
Positional Accuracy: Automatically positioned to the address
Contemporary Trade Directory Entries

44 Name: Rontec Llp A1INE 194 - 618258
Location: Norwich Rd, Hethersett, Norwich, Norfolk, NR9 3AU (NE) 305488
Classification: Petrol Filling Stations
Status: Inactive
Positional Accuracy: Manually positioned to the road within the address or location
Contemporary Trade Directory Entries

45 Name: Classic Covers - Marine Military & General Covers A7SE 375 - 618105
Location: West Barn, Cantley Lane, Norwich, NR4 6TF (S) 304471
Classification: Boat Cleaning Services
Status: Inactive
Positional Accuracy: Automatically positioned to the address
Contemporary Trade Directory Entries

46 Name: R A Wineracks Ltd A12NE 432 - 618877
Location: Round House, 98, Newmarket Road, Cringleford, Norwich, NR4 6UD (NE) 305631
Classification: Furniture - Reproduction
Status: Inactive
Positional Accuracy: Automatically positioned to the address
Contemporary Trade Directory Entries

46 | Name: Roundhouse Engineering A12NE 432 - 618877
Location: Round House, 98, Newmarket Road, Cringleford, Norwich, NR4 6UD (NE) 305631
Classification: Precision Engineers
Status: Active
Positional Accuracy: Automatically positioned to the address
Contemporary Trade Directory Entries

47 Name: John Kemp Ltd ATINW 610 - 617710
Location: Thickthorn Farm, Norwich Road, Hethersett, NORWICH, NR9 3AU (NW) 305669
Classification: Car Dealers - Used
Status: Active
Positional Accuracy: Automatically positioned to the address
Contemporary Trade Directory Entries

48 Name: Steam On Ironing A16SE 664 - 618885
Location: 1, Oriole Drive, Cringleford, Norwich, NR4 7LU (NE) 305885
Classification: Ironing & Home Laundry Services
Status: Active
Positional Accuracy: Automatically positioned to the address
Contemporary Trade Directory Entries

48 Name: Pressed Express A16SE 665 - 618886
Location: 1, Oriole Drive, Cringleford, Norwich, NR4 7LU (NE) 305886
Classification: Ironing & Home Laundry Services
Status: Inactive
Positional Accuracy: Automatically positioned to the address
Contemporary Trade Directory Entries

49 Name: Kap-Electrical Services A16NE 915 - 618742
Location: 15, Lavender Drive, Cringleford, NORWICH, NR4 7SQ (NE) 306197
Classification: Electrical Engineers
Status: Active
Positional Accuracy: Automatically positioned to the address
Contemporary Trade Directory Entries

50 Name: Culling Scrap Metals A5SE 927 - 616906
Location: Station Lane, Hethersett, NORWICH, NR9 3AX (SW) 304472
Classification: Scrap Metal Merchants
Status: Active
Positional Accuracy: Automatically positioned to the address
Contemporary Trade Directory Entries

51 Name: C J'S Garden Machinery A5SE 982 - 616830
Location: 3, Station Lane, Hethersett, Norwich, NR9 3AX (W) 304547
Classification: Lawnmowers & Garden Machinery - Sales & Service
Status: Active
Positional Accuracy: Automatically positioned to the address
Contemporary Trade Directory Entries

52 Name: M W White Ltd A2SW 990 - 617235
Location: Station Lane, Hethersett, Norwich, NR9 3AZ (SW) 303928
Classification: Recycling Services
Status: Active
Positional Accuracy: Automatically positioned to the address
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Fuel Station Entries

53 Name: Shell Cringleford A1INE 104 - 618303
Location: Norwich Road, Old Norwich Road, Hethersett, Norwich, Norfolk, NR9 3AU (NE) 305406
Brand: Shell
Premises Type: Petrol Station
Status: Open
Positional Accuracy: Manually positioned to the address or location
Points of Interest - Commercial Services

54 Name: Shell Cringleford A1INE 104 6 618303
Location: Norwich Road, Old Norwich Road, Hethersett, Norwich, NR9 3AU (NE) 305406
Category: Personal, Consumer and other Services
Class Code: Vehicle Cleaning Services
Positional Accuracy: Positioned to address or location
Points of Interest - Commercial Services

54 Name: Car Wash A1INE 104 6 618303
Location: Norwich Road, Old Norwich Road, Hethersett, Norwich, Norfolk, NR9 3AU (NE) 305406
Category: Personal, Consumer and other Services
Class Code: Vehicle Cleaning Services
Positional Accuracy: Positioned to address or location
Points of Interest - Commercial Services

55 Name: Scrap Yard A5SE 924 6 616919
Location: NR9 (SW) 304441
Category: Recycling Services
Class Code: Scrap Metal Merchants
Positional Accuracy: Positioned to address or location
Points of Interest - Commercial Services

55 Name: Culling Scrap Metals A5SE 927 6 616906
Location: Station Lane, Hethersett, Norwich, NR9 3AX (SW) 304472
Category: Recycling Services
Class Code: Scrap Metal Merchants
Positional Accuracy: Positioned to address or location
Points of Interest - Commercial Services

55 Name: H A5SE 928 6 616903
Location: ation Lane, Hethersett, Norwich, NR9 3AX (SW) 304479
Category: Recycling Services
Class Code: Scrap Metal Merchants
Positional Accuracy: Positioned to address or location
Points of Interest - Commercial Services

56 Name: Kettering Recycling Centre A2SW 935 6 617273
Location: Station Lane, Hethersett, Norwich, NR9 3AZ (SW) 303969
Category: Recycling Services
Class Code: Recycling, Reclamation and Disposal
Positional Accuracy: Positioned to address or location
Points of Interest - Commercial Services

56 Name: M W White Ltd A2SW 990 6 617235
Location: Station Lane, Hethersett, Norwich, NR9 3AZ (SW) 303928
Category: Recycling Services
Class Code: Recycling, Reclamation and Disposal
Positional Accuracy: Positioned to address or location
Points of Interest - Manufacturing and Production

57 Name: Gravel Pit A12SE 38 6 618740
Location: NR4 (E) 305023
Category: Extractive Industries
Class Code: Sand, Gravel and Clay Extraction and Merchants
Positional Accuracy: Positioned to an adjacent address or location
Points of Interest - Manufacturing and Production

58 Name: Tank A2SE 977 6 617346
Location: NR9 (SW) 303873
Category: Industrial Features
Class Code: Tanks (Generic)
Positional Accuracy: Positioned to an adjacent address or location
Points of Interest - Public Infrastructure

59 Name: Total UK Ltd A11INE 104 6 618303
Location: Norwich Road, Hethersett, Norwich, NR9 3AU (NE) 305406
Category: Road And Rail
Class Code: Petrol and Fuel Stations
Positional Accuracy: Positioned to address or location
Points of Interest - Public Infrastructure

59 Name: TCS Thickthorn A11NE 104 6 618303
Location: Norwich Road, Old Norwich Road, Hethersett, Norwich, Norfolk, NR9 3AU (NE) 305406
Category: Road And Rail
Class Code: Petrol and Fuel Stations
Positional Accuracy: Positioned to address or location
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Points of Interest - Public Infrastructure

59 Name: Shell (UK) Ltd A11NE 105 6 618303
Location: Norwich Road, Hethersett, Norwich, NR9 3AU (NE) 305406
Category: Road And Rail
Class Code: Petrol and Fuel Stations
Positional Accuracy: Positioned to address or location
Points of Interest - Public Infrastructure

59 Name: Tcs Thickthorn A1INE 105 6 618303
Location: Norwich Road, Hethersett, Norwich, NR9 3AU (NE) 305406
Category: Road And Rail
Class Code: Petrol and Fuel Stations
Positional Accuracy: Positioned to address or location
Points of Interest - Public Infrastructure

60 Name: Weir A10SE 447 6 617470
Location: NR9 (W) 305065
Category: Water
Class Code: Weirs, Sluices and Dams
Positional Accuracy: Positioned to an adjacent address or location
Points of Interest - Public Infrastructure

60 Name: Weir A10SE 516 6 617385
Location: NR9 (W) 305067
Category: Water
Class Code: Weirs, Sluices and Dams
Positional Accuracy: Positioned to an adjacent address or location
Points of Interest - Public Infrastructure

61 Name: Sluice A10SW 676 6 617274
Location: NR9 (W) 305185
Category: Water
Class Code: Weirs, Sluices and Dams
Positional Accuracy: Positioned to an adjacent address or location
Points of Interest - Public Infrastructure

62 Name: Waste Disposal Site A2SW 951 6 617307
Location: NR9 (SW) 303927
Category: Infrastructure and Facilities
Class Code: Refuse Disposal Facilities
Positional Accuracy: Positioned to an adjacent address or location
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Environmentally Sensitive Areas
63 Name: Broads (E) 719 7 619600
Multiple Areas: Y 304897
Total Area (m2): 382941888.19
Source: Natural England
Nitrate Vulnerable Zones
64 Name: Not Supplied A7NE 0 8 618011
Description: Groundwater (SW) 304992
Source: Department for Environment, Food and Rural Affairs (DEFRA - formerly
FRCA)
Nitrate Vulnerable Zones
65 Name: Not Supplied A7NE 0 8 618011
Description: Surface Water (SW) 304992
Source: Department for Environment, Food and Rural Affairs (DEFRA - formerly
FRCA)
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Contaminated Land Register Entries and Notices

Broadland District Council - Environmental Health Department April 2014 Annual Rolling Update
South Norfolk District Council - Environmental Health Department December 2014 Annual Rolling Update
Norwich City Council - Environmental Health Department November 2014 Annual Rolling Update
Discharge Consents

Environment Agency - Anglian Region October 2016 Quarterly
Enforcement and Prohibition Notices

Environment Agency - Anglian Region March 2013 As notified
Integrated Pollution Controls

Environment Agency - Anglian Region October 2008 Not Applicable
Integrated Pollution Prevention And Control

Environment Agency - Anglian Region October 2016 Quarterly

Local Authority Integrated Pollution Prevention And Control

South Norfolk District Council - Environmental Health Department June 2014 Annual Rolling Update
Norwich City Council - Environmental Health Department March 2015 Annual Rolling Update
Broadland District Council - Environmental Health Department September 2014 Annual Rolling Update
Local Authority Pollution Prevention and Controls

South Norfolk District Council - Environmental Health Department June 2014 Annual Rolling Update
Norwich City Council - Environmental Health Department March 2015 Annual Rolling Update
Broadland District Council - Environmental Health Department September 2014 Annual Rolling Update
Local Authority Pollution Prevention and Control Enforcements

South Norfolk District Council - Environmental Health Department June 2014 Annual Rolling Update
Norwich City Council - Environmental Health Department March 2015 Annual Rolling Update
Broadland District Council - Environmental Health Department September 2014 Annual Rolling Update
Nearest Surface Water Feature

Ordnance Survey July 2012 Quarterly

Pollution Incidents to Controlled Waters
Environment Agency - Anglian Region

September 1999

Not Applicable

Prosecutions Relating to Authorised Processes

Environment Agency - Anglian Region March 2013 As notified
Prosecutions Relating to Controlled Waters

Environment Agency - Anglian Region March 2013 As notified
River Quality

Environment Agency - Head Office November 2001 Not Applicable
River Quality Biology Sampling Points

Environment Agency - Head Office July 2012 Annually
River Quality Chemistry Sampling Points

Environment Agency - Head Office July 2012 Annually
Substantiated Pollution Incident Register

Environment Agency - Anglian Region - Eastern Area October 2016 Quarterly
Water Abstractions

Environment Agency - Anglian Region October 2016 Quarterly
Water Industry Act Referrals

Environment Agency - Anglian Region October 2016 Quarterly
Groundwater Vulnerability

Environment Agency - Head Office April 2015 Not Applicable

Drift Deposits
Environment Agency - Head Office

January 1999

Not Applicable

Bedrock Aquifer Designations

British Geological Survey - National Geoscience Information Service

August 2015

As notified
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Superficial Aquifer Designations

British Geological Survey - National Geoscience Information Service August 2015 As notified
Source Protection Zones

Environment Agency - Head Office October 2016 Quarterly
Extreme Flooding from Rivers or Sea without Defences

Environment Agency - Head Office October 2016 Quarterly
Flooding from Rivers or Sea without Defences

Environment Agency - Head Office October 2016 Quarterly
Areas Benefiting from Flood Defences

Environment Agency - Head Office October 2016 Quarterly
Flood Water Storage Areas

Environment Agency - Head Office October 2016 Quarterly
Flood Defences

Environment Agency - Head Office October 2016 Quarterly
Detailed River Network Lines

Environment Agency - Head Office September 2014 Annually
Detailed River Network Offline Drainage

Environment Agency - Head Office March 2012 Annually
Surface Water 1 in 30 year Flood Extent

Environment Agency - Head Office October 2013 As notified
Surface Water 1 in 100 year Flood Extent

Environment Agency - Head Office October 2013 As notified
Surface Water 1 in 1000 year Flood Extent

Environment Agency - Head Office October 2013 As notified
Surface Water Suitability

Environment Agency - Head Office October 2013 As notified
BGS Groundwater Flooding Susceptibility

British Geological Survey - National Geoscience Information Service May 2013 Annually
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Waste Version Update Cycle
BGS Recorded Landfill Sites

British Geological Survey - National Geoscience Information Service June 1996 Not Applicable
Historical Landfill Sites

Environment Agency - Head Office August 2016 Quarterly
Integrated Pollution Control Registered Waste Sites

Environment Agency - Anglian Region October 2008 Not Applicable
Licensed Waste Management Facilities (Landfill Boundaries)

Environment Agency - Anglian Region - Eastern Area August 2016 Quarterly
Licensed Waste Management Facilities (Locations)

Environment Agency - Anglian Region - Eastern Area October 2016 Quarterly
Local Authority Landfill Coverage

Broadland District Council May 2000 Not Applicable
Norfolk County Council - Planning & Transportation - Minerals & Waste May 2000 Not Applicable
Norwich City Council May 2000 Not Applicable
South Norfolk District Council - Environmental Health Department May 2000 Not Applicable
Local Authority Recorded Landfill Sites

Broadland District Council May 2000 Not Applicable
Norfolk County Council - Planning & Transportation - Minerals & Waste May 2000 Not Applicable
Norwich City Council May 2000 Not Applicable
South Norfolk District Council - Environmental Health Department May 2000 Not Applicable

Potentially Infilled Land (Non-Water)
Landmark Information Group Limited

December 1999

Not Applicable

Potentially Infilled Land (Water)

Landmark Information Group Limited

December 1999

Not Applicable

Registered Landfill Sites

Environment Agency - Anglian Region - Eastern Area March 2003 Not Applicable
Registered Waste Transfer Sites

Environment Agency - Anglian Region - Eastern Area March 2003 Not Applicable
Registered Waste Treatment or Disposal Sites

Environment Agency - Anglian Region - Eastern Area March 2003 Not Applicable
Hazardous Substances Version Update Cycle
Control of Major Accident Hazards Sites (COMAH)

Health and Safety Executive July 2016 Bi-Annually
Explosive Sites

Health and Safety Executive September 2016 Bi-Annually
Notification of Installations Handling Hazardous Substances (NIHHS)

Health and Safety Executive November 2000 Not Applicable
Planning Hazardous Substance Enforcements

Broadland District Council February 2016 Annual Rolling Update
Norfolk County Council - Planning & Transportation - Minerals & Waste June 2007 Annual Rolling Update
Norwich City Council October 2015 Annual Rolling Update
South Norfolk District Council October 2015 Annual Rolling Update
Planning Hazardous Substance Consents

Broadland District Council February 2016 Annual Rolling Update
Norfolk County Council - Planning & Transportation - Minerals & Waste June 2007 Annual Rolling Update
Norwich City Council October 2015 Annual Rolling Update
South Norfolk District Council October 2015 Annual Rolling Update
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Geological Version Update Cycle
BGS 1:625,000 Solid Geology

British Geological Survey - National Geoscience Information Service January 2009 Not Applicable
BGS Estimated Soil Chemistry

British Geological Survey - National Geoscience Information Service October 2015 As notified
BGS Recorded Mineral Sites

British Geological Survey - National Geoscience Information Service October 2016 Bi-Annually
Brine Compensation Area

Cheshire Brine Subsidence Compensation Board (CBSCB) August 2011 Not Applicable
Coal Mining Affected Areas

The Coal Authority - Property Searches March 2014 As notified
Mining Instability

Ove Arup & Partners October 2000 Not Applicable
Non Coal Mining Areas of Great Britain

British Geological Survey - National Geoscience Information Service May 2015 Not Applicable
Potential for Collapsible Ground Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Potential for Compressible Ground Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Potential for Ground Dissolution Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Potential for Landslide Ground Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Potential for Running Sand Ground Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Potential for Shrinking or Swelling Clay Ground Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Radon Potential - Radon Affected Areas

British Geological Survey - National Geoscience Information Service July 2011 As notified
Radon Potential - Radon Protection Measures

British Geological Survey - National Geoscience Information Service July 2011 As notified
Industrial Land Use Version Update Cycle
Contemporary Trade Directory Entries

Thomson Directories October 2016 Quarterly
Fuel Station Entries

Catalist Ltd - Experian November 2016 Quarterly
Gas Pipelines

National Grid July 2014 Quarterly
Points of Interest - Commercial Services

PointX September 2016 Quarterly
Points of Interest - Education and Health

PointX September 2016 Quarterly
Points of Interest - Manufacturing and Production

PointX September 2016 Quarterly
Points of Interest - Public Infrastructure

PointX September 2016 Quarterly
Points of Interest - Recreational and Environmental

PointX September 2016 Quarterly
Underground Electrical Cables

National Grid January 2016 Bi-Annually
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©® LANDMARK INFORMATION GROUP'

Data Currency

Sensitive Land Use Version Update Cycle
Ancient Woodland

Natural England August 2016 Bi-Annually
Areas of Outstanding Natural Beauty

Natural England September 2016 Bi-Annually
Environmentally Sensitive Areas

Natural England September 2016 Annually
Forest Parks

Forestry Commission April 1997 Not Applicable
Local Nature Reserves

Natural England September 2016 Bi-Annually
Marine Nature Reserves

Natural England September 2016 Bi-Annually
National Nature Reserves

Natural England September 2016 Bi-Annually
National Parks

Natural England August 2016 Bi-Annually
Nitrate Sensitive Areas

Department for Environment, Food and Rural Affairs (DEFRA - formerly FRCA) April 2016 Not Applicable
Nitrate Vulnerable Zones

Department for Environment, Food and Rural Affairs (DEFRA - formerly FRCA) October 2015 Annually
Ramsar Sites

Natural England April 2016 Bi-Annually
Sites of Special Scientific Interest

Natural England April 2016 Bi-Annually
Special Areas of Conservation

Natural England September 2016 Bi-Annually
Special Protection Areas

Natural England September 2016 Bi-Annually
World Heritage Sites

English Heritage - National Monument Record Centre September 2015 Bi-Annually
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® LANDMARK INFORMATION GROUP'

A selection of organisations who provide data within this report

Data Suppliers

Data Supplier

Data Supplier Logo

Ordnance Survey

2%
Maop data

Environment Agency

Environment
W Agency

British Geological Survey

Scottish Environment Protection Agency sE PK'
THE
The Coal Authority COAL
AUTHORITY
British

Geological Survey

HNATURAL ENVIRONMENT RESEARCH COUNCIL

Centre for Ecology and Hydrology

Centre for
Ecology & Hydrology

MATURAL ENYVIRONMENT RESEARCH COUNCIL

Natural Resources Wales

Resources
Wiales

Scottish Natural Heritage

Natural England

SCOTTISH
NATURAL
HERITAGE

5

ENGLAND

Public Health England

Public Health
England

Ove Arup

Peter Brett Associates

I peterorett
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Useful Contacts

Contact Name and Address Contact Details
2 British Geological Survey - Enquiry Service lelephonei
ax:
British Geological Survey, Kingsley Dunham Centre, Keyworth, Email: enquiries@bgs.ac.uk
Nottingham, Nottinghamshire, NG12 5GG Website: www.bgs.ac.uk
3 Environment Agency - National Customer Contact Telephone:
Centre (NCCC) Email: enquiries@environment-agency.gov.uk
PO Box 544, Templeborough, Rotherham, S60 1BY
4 South Norfolk District Council - Environmental Health ;elew
ax:
Department Website: www.south-norfolk.gov.uk
South Norfolk House, Swan Lane, Long Stratton, Norwich, Norfolk, NR15
2XE
5 Norfolk County Council - Planning & Transportation - Telephone:
Minerals & Waste Fax g
Email: information@norfolk.gov.uk
County Hall, Martineau Lane, Norwich, Norfolk, NR1 2DH Website: www.norfolk.gov.uk
6 PointX Website: www.pointx.co.uk
7 Abbey Court, Eagle Way, Sowton, Exeter, Devon, EX2 7HY
7 Natural England Telephoneim
Email: enquiries@naturalengland.org.uk
County Hall, Spetchley Road, Worcester, WR5 2NP Website: www.naturalengland.org.uk
8 Department for Environment, Food and Rural Affairs Telew
(DEFRA - formerly FRCA) Fax:
Government Buildings, Otley Road, Lawnswood, Leeds, West Yorkshire,
LS16 5QT
9

Environment Agency - Head Office

Rio House, Waterside Drive, Aztec West, Almondsbury, Bristol, Avon,
BS32 4UD

Telephone:
Fax:

Public Health England - Radon Survey, Centre for
Radiation, Chemical and Environmental Hazards

Chilton, Didcot, Oxfordshire, OX11 O0RQ

Telephone:
Fax:
Email: radon@phe.gov.uk

Website: www.ukradon.org

Landmark Information Group Limited
Imperium, Imperial Way, Reading, Berkshire, RG2 0TD

Telephone:
Fax:
Email: customerservices@landmarkinfo.co.uk

Website: www.landmarkinfo.co.uk

Please note that the Environment Agency / Natural Resources Wales / SEPA have a charging policy in place for enquiries.
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Envirocheck

©® LANDMARK INFORMATION GROUP"®

Envirocheck® Report:

Mining and Ground
Stability Datasheet

Order Details:

Order Number:
108824762_1 1

Customer Reference:
A47 Thickthorn

National Grid Reference:
618010, 304990

Slice:

A

Site Area (Ha):
15.75

Search Buffer (m):
1000

Site Details:

A47 Thickthorn Junction
Cringleford

Norfolk

Client Details:

Saxon House
27 Duke Street
Chelmsford
Essex

CM1 1HT

Landmark

@9 ® INFORMATION GROUP

Order Number: 108824762_1_1 Date: 21-Dec-2016 rpr_ec_datasheet v50.0 A Landmark Information Group Service



Envirocheck

©® LANDMARK INFORMATION GROUP"®

Contents

Report Section and Details

Page Number

Summary

or the existence of a data set in relation to the buffer selected.

The Summary section provides an overview of the data contained within the report, detailing the number of data set features

For ease of reference, the report is broken down into 4 sections of data; Mining and Natural Cavities Data, Historical Land
Use Information (1:2,500), Historical Land Use Information (1:10,000) and Ground Stability Data (1:50,000).

Mining and Natural Cavities Data

hazards; and details of naturally formed cavities.

which feature on the Historical Land Use Information (1:10,000) map.

The Mining and Natural Cavities Data section features data sets related to the existence of mining areas and their potential

Data sets within this section are not plotted, with the exception of BGS Recorded Mineral Sites and Potential Mining Areas

Historical Land Use Information (1:2,500)

3

potentially contaminative.

Britannica society.

The Historical Land Use Information (1:2,500) section contains data captured from analysis carried out by Landmark of
1:1,250 and 1:2,500 scale historical Ordnance Survey mapping, identifying areas where, historically, the land uses were

For the purpose of this Envirocheck module, only historical data relating to mining and ground stability has been included and
plotted on the corresponding Historical Land Use Information (1:2,500) map. This section also includes the Subterranean
Features data set, which details various man-made and man-used underground spaces obtained from the Subterranea

Historical Land Use Information (1:10,000)

4

contaminative past industrial land uses.

on the accompanying Historical Land Use Information (1:10,000) map.

The Historical Land Use (1:10,000) section covers data captured from the systematic analysis carried out by Landmark of
1:10, 560 and 1:10,000 scale historical Ordnance Survey mapping dating back to the mid-19th century, identifying potentially

For the purpose of this Envirocheck module, only data relating to mining and ground stability has been included and plotted

Ground Stability Data (1:50,000)

5

plotted.

The Ground Stability (1:50,000) section includes the BGS Geosure data suite, reporting features to 250m and plotted onto 3
separate maps. Also reported is brine subsidence, brine mining and salt mining data sets, of which Brine Pumping and Salt
Mining Related Features are plotted, and subsidence insurance claims and insurance investigations data, which is not

Motion Map Data (1:2,500)

8

satellite radar data.

The Motion Map Data (1:2,500) section contains data which is plotted to indicate long-term stability trends from analysis of

Historical Map List

9

Land Use Information sections.

The Historical Map List section details the historical mapping that has been analysed for your site, in relation to the Historical

Data Currency 1
Data Suppliers 13
Useful Contacts 14

Copyright Notice

© Landmark Information Group Limited 2016. The Copyright on the information and data and its format as contained in this Envirocheck®
Report ("Report") is the property of Landmark Information Group Limited ("Landmark") and several other Data Providers, including (but not
limited to) Ordnance Survey, British Geological Survey, and the Environment Agency/Natural Resources Wales, and must not be reproduced in
whole or in part by photocopying or any other method. The Report is supplied under Landmark's Terms and Conditions accepted by the

Customer.

A copy of Landmark's Terms and Conditions can be found with the Index Map for this report. Additional copies of the Report may be obtained
from Landmark, subject to Landmark's charges in force from time to time. The Copyright, design rights and any other intellectual rights shall
remain the exclusive property of Landmark and /or other Data providers, whose Copyright material has been included in this Report.

© Copyright Peter Brett Associates LLP & DCLG 2011. All rights reserved.

The brine subsidence data relating to the Driotwich area as provided in this report is derived from JPB studies and physical monitoring
undertaken annually over more than 35 years. For more detailed interpretation contact enquiries@jpb.co.uk. JPB retain the copyright and
intellectual rights to this data and accept no liability for any loss or damage, including in direct or consequential loss, arising from the use of this

data.

Order Number: 108824762_1_1 Date: 21-Dec-2016 rpr_ec_datasheet v50.0

A Landmark Information Group Service
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Envirocheck

® LANDMARK INFORMATION GROUP® Summary

Page

On Site 0 to 250m | 251 to 500m | 501 to 1000m
Number

Data Type

Mining and Natural Cavities Data

BGS Recorded Mineral Sites pg 1 6 2 1

Coal Mining Affected Areas n/a n/a n/a

Man Made Mining Cavities

Mining Instability n/a n/a n/a

Natural Cavities

Non Coal Mining Areas of Great Britain pg 2 Yes Yes n/a n/a

Potential Mining Areas

Historical Land Use Information (1:2,500)

Extractive Industries or Potential Excavations from 1855-1909 (100m) n/a n/a

Extractive Industries or Potential Excavations from 1893-1915 (100m) n/a n/a

Extractive Industries or Potential Excavations from 1906-1937 (100m) n/a n/a

Extractive Industries or Potential Excavations from 1924-1949 (100m) n/a n/a

Extractive Industries or Potential Excavations from 1950-1980 (100m) pg 3 2 n/a n/a

Subterranean Features (100m) n/a n/a

Historical Land Use Information (1:10,000)

Air Shafts

Disturbed Ground

General Quarrying

Heap, unknown constituents pg 4 1

Mineral Railway

Mining & quarrying general

Mining of coal & lignite

Quarrying of sand & clay, operation of sand & gravel pits pg 4 1 3 1

Former Marshes

Potentially Infilled Land (Non-Water) pg 4 1 1

Potentially Infilled Land (Water)

Order Number: 108824762_1_1 Date: 21-Dec-2016 rpr_ec_datasheet v50.0 A Landmark Information Group Service



Envirocheck

© LANDMARK INFORMATION GROUP"® Summary
Data Type N:;gbeer On Site 0to 250m | 251 to 500m | 501 to 1000m
Ground Stability Data (1:50,000)

Brine Compensation Area n/a n/a n/a
Brine Pumping Related Features

Brine Subsidence Solution Area

Potential for Collapsible Ground Stability Hazards pg 5 Yes n/a n/a
Potential for Compressible Ground Stability Hazards pg 5 Yes n/a n/a
Potential for Ground Dissolution Stability Hazards pg 5 Yes Yes n/a n/a
Potential for Landslide Ground Stability Hazards pg 5 Yes Yes n/a n/a
Potential for Running Sand Ground Stability Hazards pg 6 Yes Yes n/a n/a
Potential for Shrinking or Swelling Clay Ground Stability Hazards pg 6 Yes Yes n/a n/a

Salt Mining Related Features

Subsidence Insurance Claims n/a n/a
Subsidence Investigations n/a n/a
Motion Map Data (1:2,500)

Motion Map (100m) pg 8 7 n/a n/a

Report Version v50.0

Order Number: 108824762_1_1 Date: 21-Dec-2016 rpr_ec_datasheet v50.0 A Landmark Information Group Service



Envirocheck

B (AN AR IR T N BRI Mining and Natural Cavities Data

Quadrant .
Map . Reference Es_tlmated
D Details (Compass Dlstant_:e Contact NGR
Direction) From Site
BGS Recorded Mineral Sites
1 Site Name: Cantley Wood Pit A7NE 11 1 618100
Location: , Cringleford, Norfolk, Norfolk (E) 304971
Source: British Geological Survey, National Geoscience Information Service
Reference: 221648
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Pleistocene
Geology: Sheringham Cliffs Formation
Commodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
2 Site Name: Cantley Wood Pit A7NE 66 1 618177
Location: , Cringleford, Norwich, Norfolk (E) 304970
Source: British Geological Survey, National Geoscience Information Service
Reference: 197664
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
3 Site Name: Hethersett Pit A7TNW 95 1 617711
Location: Hethersett Racecourse, Cringleford, Norfolk, Norfolk (SW) 304798
Source: British Geological Survey, National Geoscience Information Service
Reference: 221649
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Pleistocene
Geology: Sheringham Cliffs Formation
Commaodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
4 Site Name: Cantley Lane Pit A12SW 148 1 618480
Location: , Cringleford, Norwich, Norfolk (E) 305022
Source: British Geological Survey, National Geoscience Information Service
Reference: 197662
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commaodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
5 Site Name: American Farm Gravel Pit ABNW 162 1 618596
Location: , Intwood, Norwich, Norfolk (E) 304974
Source: British Geological Survey, National Geoscience Information Service
Reference: 197649
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location: ~ Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commaodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
6 Site Name: Cantley Lane Pit ABNW 166 1 618375
Location: , Cringleford, Norwich, Norfolk (E) 304994
Source: British Geological Survey, National Geoscience Information Service
Reference: 197663
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location: ~ Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m

Order Number: 108824762_1_1 Date: 21-Dec-2016  rpr_ec_datasheet v50.0 A Landmark Information Group Service Page 1 of 14
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Mining and Natural Cavities Data

Quadrant .
Map Detail Reference EDs_tlmated NGR
D etails (Compass ; |star;t_:e Contact G
Direction) rom Site
BGS Recorded Mineral Sites
7 Site Name: Cantley Farm Pit ABNW 391 1 618368
Location: , Intwood, Norwich, Norfolk (SE) 304701
Source: British Geological Survey, National Geoscience Information Service
Reference: 197650
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commaodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
8 Site Name: Thickthorn Hall Pit ABNE 451 1 617342
Location: , Cringleford, Norwich, Norfolk (W) 304785
Source: British Geological Survey, National Geoscience Information Service
Reference: 197661
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Lowestoft Formation
Commodity: Common Clay and Shale
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
9 Site Name: Hethersett Gravel Pit ASNE 964 1 616830
Location: , Hethersett, Norwich, Norfolk (W) 304827
Source: British Geological Survey, National Geoscience Information Service
Reference: 197559
Type: Opencast
Status: Ceased
Operator: Not Supplied
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Sheringham Cliffs Formation
Commaodity: Sand and Gravel
Positional Accuracy: Located by supplier to within 10m
Coal Mining Affected Areas
In an area which may not be affected by coal mining
Non Coal Mining Areas of Great Britain
Risk: Rare A7NE 0 1 618018
Source: British Geological Survey, National Geoscience Information Service (S) 304812
Non Coal Mining Areas of Great Britain
Risk: Rare A7NE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Non Coal Mining Areas of Great Britain
Risk: Rare A7NE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Non Coal Mining Areas of Great Britain
Risk: Unlikely A11SW 124 1 617897
Source: British Geological Survey, National Geoscience Information Service (NW) 305183
Non Coal Mining Areas of Great Britain
Risk: Likely A11SW 224 1 617843
Source: British Geological Survey, National Geoscience Information Service (NW) 305267
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Envirocheck

B [ AR TR T T s Historical Land Use Information (1:2,500)
Ma Fgf::ir::; Estimated
IDp Details (Compass Distance Contact NGR
Direction) | From Site

Extractive Industries or Potential Excavations from 1950-1980

10 Use: Pond ATNW 0 - 617987
First Map Published 1966 (SW) 304936
Date:
Last Map Published N/A
Date:

Extractive Industries or Potential Excavations from 1950-1980

11 Use: Refuse Tip A7NE 0 - 618088
First Map Published 1966 (E) 304988
Date:
Last Map Published N/A
Date:

Order Number: 108824762_1_1 Date: 21-Dec-2016  rpr_ec_datasheet v50.0 A Landmark Information Group Service Page 3 of 14



Envirocheck

B [ AR TR T T s Historical Land Use Information (1:10,000)
Map Fgf::ir::; Estimated
D Details (Compass Distance Contact NGR
Direction) | From Site

Heap, unknown constituents

12 Use: Not Supplied A7NE 33 - 618177
Date of Mapping: 1995 (E) 305015
Quarrying of sand & clay, operation of sand & gravel pits

13 Use: Not Supplied A7TNE 0 - 618093
Date of Mapping: 1929 - 1957 (E) 304978
Quarrying of sand & clay, operation of sand & gravel pits

14 | Use: Not Supplied ABNW 3 - 618627
Date of Mapping: 1995 (E) 304960
Quarrying of sand & clay, operation of sand & gravel pits

15 | Use: Not Supplied A7NE 98 - 618337
Date of Mapping: 1929 - 1957 (E) 304994
Quarrying of sand & clay, operation of sand & gravel pits

16 | Use: Not Supplied ABNW 175 - 618599
Date of Mapping: 1889 (E) 304955
Quarrying of sand & clay, operation of sand & gravel pits

17 Use: Not Supplied A2SW 997 - 617270
Date of Mapping: 1880 (SW) 303896
Potentially Infilled Land (Non-Water)

18 Use: Unknown Filled Ground (Pit, quarry etc) A7TNE 98 - 618337
Date of Mapping: 1995 (E) 304994
Potentially Infilled Land (Non-Water)

19 Use: Unknown Filled Ground (Pit, quarry etc) A28W 997 - 617270
Date of Mapping: 1995 (SW) 303896
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Ground Stability Data (1:50,000)

Quadrant .
Map . Reference EDs_tlmated NGR
D Details (Compass ; |star;t_:e Contact
Direction) rom Site

Brine Compensation Area
The site does not fall within the brine compensation area.
Brine Subsidence Solution Area
The site does not fall within the brine subsidence solution area.
Potential for Collapsible Ground Stability Hazards

20 Hazard Potential: Very Low A7TNE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Collapsible Ground Stability Hazards

21 Hazard Potential: Very Low A7NE 0 1 618018
Source: British Geological Survey, National Geoscience Information Service (S) 304812
Potential for Collapsible Ground Stability Hazards

22 Hazard Potential: Very Low A7TNE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Collapsible Ground Stability Hazards
Hazard Potential: No Hazard A7NE 0 1 618013
Source: British Geological Survey, National Geoscience Information Service (S) 304908
Potential for Compressible Ground Stability Hazards

23 Hazard Potential: Moderate A7NE 0 1 618013
Source: British Geological Survey, National Geoscience Information Service (S) 304908
Potential for Compressible Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Compressible Ground Stability Hazards
Hazard Potential: No Hazard A7NE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Compressible Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 1 618018
Source: British Geological Survey, National Geoscience Information Service (S) 304812
Potential for Ground Dissolution Stability Hazards

24 Hazard Potential: Very Low A7TNE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Ground Dissolution Stability Hazards

25 Hazard Potential: Low ATNW 0 1 617913
Source: British Geological Survey, National Geoscience Information Service (SW) 304898
Potential for Ground Dissolution Stability Hazards

26 Hazard Potential: Very Low A7NE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Ground Dissolution Stability Hazards

27 Hazard Potential: Low A7NE 12 1 618242
Source: British Geological Survey, National Geoscience Information Service (SE) 304814
Potential for Ground Dissolution Stability Hazards

28 | Hazard Potential: Low ABNE 43 1 618930
Source: British Geological Survey, National Geoscience Information Service (E) 305000
Potential for Ground Dissolution Stability Hazards

29 | Hazard Potential: Very Low ABNE 104 1 618991
Source: British Geological Survey, National Geoscience Information Service (E) 305000
Potential for Ground Dissolution Stability Hazards

30 Hazard Potential: Low (E) 137 1 619017
Source: British Geological Survey, National Geoscience Information Service 304949
Potential for Ground Dissolution Stability Hazards

31 Hazard Potential: Low ABSE 186 1 617661
Source: British Geological Survey, National Geoscience Information Service (SW) 304614
Potential for Ground Dissolution Stability Hazards

32 Hazard Potential: Low A7NE 226 1 618245
Source: British Geological Survey, National Geoscience Information Service (SE) 304749
Potential for Landslide Ground Stability Hazards

33 Hazard Potential: Very Low A7TNE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Landslide Ground Stability Hazards

34 Hazard Potential: Very Low A7TNE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
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Ground Stability Data (1:50,000)

Quadrant .
Map Detail Reference EDs_tlmated NGR
D etails (Compass ; |star;t_:e Contact G
Direction) rom Site

Potential for Landslide Ground Stability Hazards

35 Hazard Potential: Low ABNE 139 1 618962
Source: British Geological Survey, National Geoscience Information Service (E) 304877
Potential for Landslide Ground Stability Hazards

36 Hazard Potential: Very Low ABNE 160 1 619002
Source: British Geological Survey, National Geoscience Information Service (E) 304881
Potential for Landslide Ground Stability Hazards
Hazard Potential: No Hazard ABNE 102 1 618913
Source: British Geological Survey, National Geoscience Information Service (E) 304876
Potential for Landslide Ground Stability Hazards
Hazard Potential: No Hazard ABNE 104 1 618991
Source: British Geological Survey, National Geoscience Information Service (E) 305000
Potential for Landslide Ground Stability Hazards
Hazard Potential: No Hazard ASNE 226 1 618845
Source: British Geological Survey, National Geoscience Information Service (E) 304744
Potential for Landslide Ground Stability Hazards
Hazard Potential: No Hazard ABNW 235 1 618650
Source: British Geological Survey, National Geoscience Information Service (E) 304789
Potential for Running Sand Ground Stability Hazards

37 Hazard Potential: Very Low A7TNE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Running Sand Ground Stability Hazards

38 Hazard Potential: Very Low A7NE 0 1 618018
Source: British Geological Survey, National Geoscience Information Service (S) 304812
Potential for Running Sand Ground Stability Hazards

39 Hazard Potential: Low A7NE 0 1 618013
Source: British Geological Survey, National Geoscience Information Service (S) 304908
Potential for Running Sand Ground Stability Hazards

40 Hazard Potential: Very Low A7NE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Running Sand Ground Stability Hazards

41 Hazard Potential: Very Low (E) 137 1 619017
Source: British Geological Survey, National Geoscience Information Service 304949
Potential for Running Sand Ground Stability Hazards
Hazard Potential: No Hazard ABNE 102 1 618913
Source: British Geological Survey, National Geoscience Information Service (E) 304876
Potential for Running Sand Ground Stability Hazards
Hazard Potential: No Hazard A8NE 104 1 618991
Source: British Geological Survey, National Geoscience Information Service (E) 305000
Potential for Running Sand Ground Stability Hazards
Hazard Potential: No Hazard ASNE 226 1 618845
Source: British Geological Survey, National Geoscience Information Service (E) 304744
Potential for Running Sand Ground Stability Hazards
Hazard Potential: No Hazard ABNW 235 1 618650
Source: British Geological Survey, National Geoscience Information Service (E) 304789
Potential for Shrinking or Swelling Clay Ground Stability Hazards

42 Hazard Potential: Very Low A7TNE 0 1 618013
Source: British Geological Survey, National Geoscience Information Service (S) 304908
Potential for Shrinking or Swelling Clay Ground Stability Hazards

43 Hazard Potential: Low A11SW 0 1 617980
Source: British Geological Survey, National Geoscience Information Service (N) 305079
Potential for Shrinking or Swelling Clay Ground Stability Hazards

44 Hazard Potential: Low ABNE 36 1 618705
Source: British Geological Survey, National Geoscience Information Service (E) 305010
Potential for Shrinking or Swelling Clay Ground Stability Hazards

45 Hazard Potential: Low ABNE 38 1 618706
Source: British Geological Survey, National Geoscience Information Service (E) 305000
Potential for Shrinking or Swelling Clay Ground Stability Hazards

46 | Hazard Potential: Low ATNW 117 1 617830
Source: British Geological Survey, National Geoscience Information Service (W) 305000
Potential for Shrinking or Swelling Clay Ground Stability Hazards

47 Hazard Potential: Low A7SE 168 1 618016
Source: British Geological Survey, National Geoscience Information Service (S) 304655
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©® LANDMARK INFORMATION GROUP"®

Ground Stability Data (1:50,000)

Quadrant .
Map Detail Reference EDs_tlmated NGR
D etails (Compass ; |star;t_:e Contact G
Direction) rom Site
Potential for Shrinking or Swelling Clay Ground Stability Hazards
48 Hazard Potential: Low ABNE 176 1 617660
Source: British Geological Survey, National Geoscience Information Service (W) 304878
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: No Hazard A7NE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (SW) 304992
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 1 618018
Source: British Geological Survey, National Geoscience Information Service (S) 304812
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: No Hazard A7TNE 0 1 618011
Source: British Geological Survey, National Geoscience Information Service (N) 305000
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: No Hazard A11SW 231 1 617765
Source: British Geological Survey, National Geoscience Information Service (NW) 305140
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Motion Map Data (1:2,500)

Quadrant .
Map Detail Reference EDs_tlmated NGR
D etails (Compass ; |star;t_:e Contact G
Direction) rom Site

Motion Map

49 | Average Velocity 0.0 A12SE 40 - 618756
Gradient (mmyear): (E) 305243
Motion Map

49 | Average Velocity -0.2 A12SE 41 - 618758
Gradient (mmyear): (E) 305243
Motion Map

50 Average Velocity 0.2 A11SE 40 - 618321
Gradient (mmyear): (NE) 305343
Motion Map

51 Average Velocity -0.1 A1INE 60 - 618336
Gradient (mmyear): (NE) 305364
Motion Map

51 Average Velocity 0.1 A11INE 64 - 618337
Gradient (mmyear): (NE) 305368
Motion Map

51 Average Velocity 0.0 A1INE 64 - 618334
Gradient (mmyear): (NE) 305369
Motion Map

52 Average Velocity -0.8 A1INE 64 - 618282
Gradient (mmyear): (NE) 305358
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Historical Map List

The following mapping has been analysed for Historical Land Use Information (1:2,500):

1:2,500 Mapsheet Published Date
Norfolk 075_01 1882
Norfolk 075_01 1882
Norfolk 075_05 1882
Norfolk 075_05 1882
Norfolk 075_05 1882
Norfolk 075_05 1882
Norfolk 075_01 1907
Norfolk 075_01 1907
Norfolk 075_05 1907
Norfolk 075_05 1907
Norfolk 075_05 1907
Norfolk 075_05 1907
Norfolk 075_01 1928
Norfolk 075_01 1928
Norfolk 075_05 1928
Norfolk 075_05 1928
Norfolk 075_05 1928
Norfolk 075_05 1928
Ordnance Survey Plan TG1704 1966
Ordnance Survey Plan TG1705 1966
Ordnance Survey Plan TG1705 1966
Ordnance Survey Plan TG1804 1966
Ordnance Survey Plan TG1804 1966
Ordnance Survey Plan TG1904 1966
Ordnance Survey Plan TG1805 1967
Ordnance Survey Plan TG1805 1967
Ordnance Survey Plan TG1805 1967
Ordnance Survey Plan TG1805 1967
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Historical Map List

The following mapping has been analysed for Historical Land Use Information (1:10,000):

1:10,560 Mapsheet Published Date
Norfolk 075_NW 1889
Norfolk 074_NE 1890
Norfolk 074_NE 1908
Norfolk 075_NwW 1908
Norfolk 075_NW 1929
Norfolk 074_NE 1938
Norfolk 075_NW 1938
Ordnance Survey Plan TG10NE 1957
Ordnance Survey Plan TG10SE 1957
1:10,000 Mapsheet Published Date
Ordnance Survey Plan TG10NE 1995
Ordnance Survey Plan TG10SE 1995
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©® LANDMARK INFORMATION GROUP"® Data Currency

Mining and Cavities Data Version Update Cycle
BGS Recorded Mineral Sites

British Geological Survey - National Geoscience Information Service October 2016 Bi-Annually
Coal Mining Affected Areas

The Coal Authority - Property Searches March 2014 As notified
Man Made Mining Cavities

Peter Brett Associates November 2016 Bi-Annually
Mining Instability

Ove Arup & Partners October 2000 Not Applicable
Natural Cavities

Peter Brett Associates November 2016 Bi-Annually
Non Coal Mining Areas of Great Britain

British Geological Survey - National Geoscience Information Service May 2015 Not Applicable
Historical Land Use Information (1:2,500) Version Update Cycle
Subterranean Features

Landmark Information Group Limited September 2016 Bi-Annually
Ground Stability Data (1:50,000) Version Update Cycle
Brine Compensation Area

Cheshire Brine Subsidence Compensation Board (CBSCB) August 2011 Not Applicable
Potential for Collapsible Ground Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Potential for Compressible Ground Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Potential for Ground Dissolution Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Potential for Landslide Ground Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Potential for Running Sand Ground Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Potential for Shrinking or Swelling Clay Ground Stability Hazards

British Geological Survey - National Geoscience Information Service June 2015 Annually
Subsidence Insurance Claims

SP Property Services November 2016 Quarterly
Subsidence Investigations

CET Structures Ltd November 2016 Quarterly
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Data Currency

Motion Map Data (1:2,500) Version Update Cycle
Motion Map

Nigel Press Associates - Hampshire February 2011 As notified
Nigel Press Associates - Cambridge January 2011 As notified
Nigel Press Associates - Ipswich January 2011 As notified
Nigel Press Associates - Norwich January 2011 As notified
Nigel Press Associates - Peterborough January 2011 As notified
Nigel Press Associates - Barnstaple July 2010 As notified
Nigel Press Associates - Derbyshire July 2010 As notified
Nigel Press Associates - Humberside July 2010 As notified
Nigel Press Associates - Kent July 2010 As notified
Nigel Press Associates - Lincolnshire July 2010 As notified
Nigel Press Associates - Nottinghamshire July 2010 As notified
Nigel Press Associates - Birmingham May 2009 As notified
Nigel Press Associates - Bournemouth May 2009 As notified
Nigel Press Associates - Brighton May 2009 As notified
Nigel Press Associates - Bristol May 2009 As notified
Nigel Press Associates - Cardiff May 2009 As notified
Nigel Press Associates - Central London May 2009 As notified
Nigel Press Associates - Cheltenahm May 2009 As notified
Nigel Press Associates - Coventry May 2009 As notified
Nigel Press Associates - Crawley May 2009 As notified
Nigel Press Associates - Edinburgh May 2009 As notified
Nigel Press Associates - Exeter May 2009 As notified
Nigel Press Associates - Glasgow May 2009 As notified
Nigel Press Associates - Isle of Wight May 2009 As notified
Nigel Press Associates - Leeds May 2009 As notified
Nigel Press Associates - Leicester May 2009 As notified
Nigel Press Associates - Liverpool May 2009 As notified
Nigel Press Associates - Manchester May 2009 As notified
Nigel Press Associates - Milton Keynes May 2009 As notified
Nigel Press Associates - Newcastle May 2009 As notified
Nigel Press Associates - Northwich May 2009 As notified
Nigel Press Associates - Nottingham May 2009 As notified
Nigel Press Associates - Oxford May 2009 As notified
Nigel Press Associates - Plymouth May 2009 As notified
Nigel Press Associates - Portsmouth May 2009 As notified
Nigel Press Associates - Preston May 2009 As notified
Nigel Press Associates - Reading May 2009 As notified
Nigel Press Associates - Sheffield May 2009 As notified
Nigel Press Associates - Stoke May 2009 As notified
Nigel Press Associates - Swindon May 2009 As notified
Nigel Press Associates - Tonbridge May 2009 As notified
Nigel Press Associates - North London November 2008 As notified
Nigel Press Associates - Head Office September 2008 As notified
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© LANDMARK INFORMATION GROUP"® Data Suppllers
A selection of organisations who provide data within this report
Data Supplier Data Supplier Logo

Ordnance Survey

@5

Map data

British Geological Survey

British _
Geological Survey
NATURAL ENVIRONMENT RESEARCH COUNCIL

The Coal Authority

THE
COAL

Ove Arup

AUTHORITY

Peter Brett Associates

I peterbrett

Wardell Armstrong

Johnson Poole & Bloomer

&
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© LANDMARK INFORMATION GROUP"® UserI COntactS
Contact Name and Address Contact Details
1 British Geological Survey - Enquiry Service lelephonei
ax:
British Geological Survey, Kingsley Dunham Centre, Keyworth, Email: enquiries@bgs.ac.uk
Nottingham, Nottinghamshire, NG12 5GG Website: www.bgs.ac.uk
- Landmark Information Group Limited ;elew
ax:
Imperium, Imperial Way, Reading, Berkshire, RG2 0TD Email: customerservices@landmarkinfo.co.uk
Website: www.landmarkinfo.co.uk
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