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4 introduction

1.1 Barter Hill Consulting Engineers have been commissioned by Vistry Homes Limited to prepare a Surface
Water and Sustainable Urban Drainage Systems (SuDS) Verification Report. The aim of this report is to
detail all the surface water drainage and surface water SuDS elements have been constructed in line with
Ardent Consulting Engineers designs and specifications and the guidance set out within the CIRIA SuDS
Manual 2015 and will inform those bodies responsible on how to manage and maintain these systems
effectively in the future. This report will be submitted to Arun District Council’s Planning Officer to enable
discharge of condition 23b which states:

Immediately following implementation of the approved SuDS scheme for each design

catchment agreed under (a) and prior to occupation of any part of the development which that
catchment serves, the developer/applicant shall provide the Local Planning Authority with as-built
drawings of the fully implemented scheme, together with a completion report prepared by an
independent engineer that confirms that the scheme was built in accordance with the approved
drawing/s and is fit for purpose.

1.2 This report will be a live document and as the works progress, the report will be updated in line with
construction progress until such time as the development is complete and the finished submitted report
agreed and accepted with the Local Authority. The Report is prepared in accordance with the Drainage
Phasing Plan attached and seeks to address both Phases 1 and 2

1.3 The Author of the report, John Russell, has worked in the construction industry since 1979 for both Housing
Developers and Consulting Engineers as a Civil Engineer and Company Director.

2 Site Location

21 The development is approximately 11.3 ha (28 acres) and was 100% Greenfield. It is located in Walberton,
West Sussex (NGR 497286 106211) 500 m south from A27 (Arundel Road). The development site is
currently bordered by the Avisford Park Golf course to the north, Tye Lane to the west and school and
residential dwellings to the south and east.

2.2 The proposed development comprises the erection of 175 dwellings with access from B2132 Yapton Lane.

Refer to Appendix A for a plan of the proposed development site consisting of residential dwellings and
associated car parking, soft landscaping, private gardens and access roads.
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3 Description of Works

31 The works comprise of a residential development consisting of 175 homes with associated infrastructure in
the form of estate roads, traditional piped foul and surface water drainage, culverts and SuDS features out-
falling to the proposed infiltration basins within the development boundaries. These basins which form the
primary attenuation and water quality features for the overall development prior to final discharge at the
prescribed greenfield run-off rate.

3.2 This report will focus on the construction and implementation of the on-site surface water drainage and
SuDS features.

4 SullS Featurss

41 Within the development SuDS features consist of a series of swales, under-drained swales and permeable

paving all of which have been designed to convey and treat surface water run off together with providing
some element of upstream attenuation and to eliminate the risk of flood to the development and the
surrounding area. These features discharge surface water via infiltration both locally and to 2 larger basins
These are located as follows and highlighted as constructed at time of latest inspection visit.

i Soakaway Tank ii Swale C

i Swale D iv Headwall 1A

\Y Headwall 1B Vi Swale E

vii Swale F viii Headwall 1C

¢ Headwall 1D X Headwall 1E

Xi Permeable Paving 1A Xii Permeable paving 1B
Xiii Permeable Paving 1C Xiv Swale G

XV Swale H Xvi Headwall 1F

XVii Headwall 1G xviii Headwall 1H

XiX Headwall 11 XX Eastern Basin
XXi Swale | XXii Swale J-M

XXiii Swale N XXiv Swale 0

XXV Swales P-R XXVi Headwalls 2C-2G
xxvii  Western Basin Xxviii
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The above SuDS features are identified on the following drawings:

LHS240-1235 SuDS Key Plan

LHS240-1201_C7 Main Drainage Sheet 1
LHS240-1202_C6 Main Drainage Sheet 2
LHS240-1221_C1 Drainage Construction Details Sheet 1
LHS240-1222_C1 Drainage Construction Details Sheet 2
LHS240-1223_C1 Drainage Construction Details Sheet 3

These drawings are located in Appendix A and B of this report.

Construction Quality and Assurance

Barter Hill were instructed to carry out periodic site inspections which would consist of visually inspecting,
monitoring and recording via photographic evidence the construction of drainage throughout the various
stages of the construction process.

The author of this report John Russell is a director of Barter Hill Partnership Limited and as a Civil Engineer
has over 40 years of experience in the construction industry

An initial site meeting was held between Vistry Homes, Barter Hill and the Groundworks Contractor
(BARAM) to ensure the strategy and construction details were fully understood and to establish the
requirement for accurate records to be taken during the construction process to allow this document to be
populated accordingly and to inform a final set of As-Constructed details.

As instructed Barter Hill will undertake periodic site inspections and record keeping at each key stage of the
drainage construction. Following this we conclude that the construction of the drainage has been built in
line with the Ardent approved design and specification and in line with the Water Authorities Association
Sewer Sector Guidance

Evidence of the above inspections can be seen from the photos that were taken, and which can be located
in Appendix C of this report.

As noted previously this report will be updated with the remainder of the drainage elements as and when
they are constructed until such time as the development is complete. Once complete this report will be re-
submitted to Arun District Council to allow full discharge of condition 23.

Following the most recent visit on 9 July 2024 it can be confirmed that phase 1 of the scheme has been
constructed in accordance with the approved drawing/s and is fit for purpose.
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57 Site Inspection Information

Meeting with Contractor and | 17 January 2022 John Russell
review on design details
Eastern pond under | 21 March 2022 John Russell

construction, phase 1 eastern
features complete and
functioning

Site Inspection Eastern Pond | 1 February 2023 John Russell
complete, phase 1 features
partially complete and
functioning.

Phase 1 completion all | 9 July 2024 John Russell
features constructed and
functioning.
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Infrastructure Drainage Layouts with Asset Locations

e LHS240-1235 SuDS Key Plan

e |LHS240-1201_C7 Main Drainage Sheet 1

¢ |HS240-1202_C6 Main Drainage Sheet 1
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NOTES:

%o 1. THIS DRAWING IS BASED ON THE TOPOGRAPHIC SURVEY
o UNDERTAKEN BY GEOMATIC SURVEYORS DRAWING NUMBER
258WT01, DATED NOVEMBER 2019.
_. ‘ _ . . 2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH
R FER . . P ARDENT CONSULTING ENGINEERS' DRAWING DRAWING
._ i et NUMBER LHS240-1201, TITLED MAIN DRAINAGE PLAN DATED

APRIL 2019.
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¢ |LHS240-1221_CA1 Drainage Construction Details Sheet 1
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MANHOLE COVER AND FRAME TO BE DUCTILE IRON TO BS:EN 124 1994 - REFER
TO MANHOLE SCHEDULE FOR COVER GRADE SPECIFIC TO EACH CHAMBER

675 x 675mm CLEAR ACCESS

CEMENT HAUNCHING TO COVER AND FRAME,
MORTAR DESIGNATION (i) TO CL 2404 OF SHW.

HEAVY DUTY REINFORCED CONCRETE

\ s
7

/

OPENING

CLASS B ENGINEERING BRICKWORK TO BS 3921

(4 COURSES MAX, 2 COURSES MIN.) LAID IN

COVER SLAB TO BS 5911, BEDDED WITH
MORTAR OR MASTIC SEALANT.

ENGLISH BOND, ALTERNATIVELY PRECAST
CONCRETE COVER FRAME SEATING RINGS MAY
BE USED.

CHAMBER HEIGHT (NOT LESS THAN 900mm).

-

LIFTING EYES IN CONCRETE
RINGS TO BE POINTED.

HIGH STRENGTH CONCRETE TOPPING TO BE

BROUGHT UP TO A DENSE SMOOTH FACE,
NEATLY SHAPED AND FINISHED TO ALL BRANCH
CONNECTIONS (MINIMUM THICKNESS 20mm).

CONSTRUCTION JOINT.

GRADE ST2 CONCRETE

ANTS

PRECAST CONCRETE SHAFT AND CHAMBER
SECTIONS TO BS 5911 BEDDED WITH MORTAR,
PROPRIETARY BITUMEN OR RESIN MASTIC
SEALANT.

~——150mm THICK GRADE ST2 CONCRETE SURROUND

BOTTOM CHAMBER SECTION TO BE BUILT INTO
BASE CONCRETE A MINIMUM OF 75mm.

)

BENCHING SLOPE TO BE 1 IN 10 TO 1 IN 30.

.[>—— DISTANCE BETWEEN TOP OF PIPE AND

UNDERSIDE OF PC CHAMBER TO BE 50mm.

—— 225mm TO BARREL OF PIPE.

INVERTS FORMED GENERALLY
USING CHANNEL PIPES.

SHORT LENGTH PIPE TO BE SIMILAR
LENGTH TO ROCKER PIPE.

MANUFACTURERS SPECIFICATIONS AND DETAILS

100mm MIN. WELL COMPACTED COARSE SAND

JOINT TO BE AS CLOSE AS PRACTICABLE TO FACE

OF MANHOLE TO PERMIT SATISFACTORY JOINT
AND SUBSEQUENT MOVEMENT.

MINIMUM WIDTH OF BENCHING TO BE 225mm.

MINIMUM WIDTH OF BENCHING FOR

LANDING AREA TO BE 500mm.

PIPE JOINT WITH CHANNEL TO BE LOCATED
MIN. 100mm INSIDE FACE OF CHAMBER.

ROCKER PIPE.
(REFER TO ADJACENT TABLE)

PRIVATE MANHOLE TYPE

B

(MAX DEPTH FROM COVER LEVEL TO SOFFIT OF PIPE 3.0m)

\\

\\

/

1350

//////

\‘ %'
\\

\\\ \\&\\\\%ﬁ;\

INLET/OUTLET SWALE HEADWALL PLAN

Reproduced from/based upon Ordnance Survey material with the permission of the Controller of Her

Majesty's Stationary Office, Crown Copyright Reserved. License No. 100044561

HOOKED 12mm REINFORCING BAR TO PIN BAGWORK

. .

ROCKER PIPE REQUIRED

BACKFILL BEHIND BAGWORK
TO BE PLACED AND TAMPED
AS WORK PROCEEDS

HESSIAN BAGS FILLED WITH CLASS
GEN1 CONCRETE WELL RAMMED TO
BE 450 x 250 x 100mm (L x W x H)

o
é FINISHED ROAD/VERGE LEVEL
N
L ‘éj’ FORMATION LEVEL
= T -
<C (IN}
=Yk Y T St
%o = -
[y <
=Z|= ==
2% |

D
[em B Fp]
5
= = 1/6 BC OR 100 MINIMUM —~——
=
wn
0
Y

1/6 BC OR 100 MINIMUM
BD

SHALLOW TRENCH DETAIL

1.0m x 0.5m x 0.4m(D) WAVIN

AQUACELL PLUS GEO-CELLULAR PLASTIC
STORAGE CRATES OR SIMILAR APRROVED
TO SUIT DEPTH OF CRATE INVERT -
INSTALLED IN ACCORDANCE WITH
MANUFACTURERS RECOMMENDATIONS

WRAPPED IN PERMEABLE GEOMEMBRANE -
INSTALLED IN ACCORDANCE WITH

CUSHION LAYER

"gw \‘
L | @nbN

. = ==

\ \

\\\\\\ /ﬁ:';

s
L

|

FOR TRAFFICED AREAS BACKFILL TO BE
EITHER TYPE 1 OR LEAN MIX CONCRETE, OR
EXCAVATED BACKFILL OR SUITABLE
COMPACTED MATERIAL FOR VERGE AREA

ST2 CONCRETE BED AND SURROUND.
CONCRETE PROTECTION TO BE INTERRUPTED
OVER ITS FULL CROSS SECTION AT
INTERVALS NOT EXCEEDING 6.0m BY A
SHAPED FORMER OF COMPRESSIBLE FILLER
(25mm THICK). THESE INTERRUPTIONS TO
COINCIDE WITH PIPE JOINTS

BD = BC + 300 MAXIMUM
BC + 600 MAXIMUM

~—— VARIES —

1/6 BC OR 100 MINIMUM

FINISHED ROAD/VERGE LEVEL

1/6 BC OR 100 MINIMUM

-

TYPICAL TRENCH DETAIL

STONES LARGER THAN 40mm

BACKFILL, SUITABLE AS DUG BACKFILL

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, / SELECTED FILL OR GRANULAR FILL FREE FROM

GRANULAR BED AND SIDEFILL TO

/ BS5955:1980:Part 6, Clause 7.2, PLACED AND
COMPACTED IN ACCORDANCE WITH
yd BS5955:1980:Part 6
—BC— BD = BC + 300 MAXIMUM
- BC + 600 MAXIMUM

ALL PIPES ENTERING OR LEAVING MANHOLES SHALL HAVE A
FLEXIBLE JOINT WITHIN 600mm OF THE INSIDE FACE OF
THE MANHOLE. THE NEXT PIPE SHALL BE A SHORT "ROCKER
PIPE" WITH LENGTH AS TABLE BELOW.

ROCKER PIPES
SEWER DIAMETER EFFECTIVE LENGTH
(mm) (mm)
150 TO 600 600
675T0 750 1000
825 AND OVER 1250

TABLE 1

0.8m DEPTH 4|

REFER TO LAYOUT FOR SIZE & LEVELS

PROPOSED 1:3 SLOPE TO ROAD CHANNEL LEVEL
HOOKED 12mm REINFORCING BAR TO PIN BAGWORK

WING WALL PROFILE BEYOND. BAGWORK TO STEP
DOWN IN LINE WITH ADJACENT SWALE SIDE SLOPE

OUTFALL PIPE TO PROTRUDE FROM
FACE OF BAGWORK BY 50mm

RIP-RAP APRON FORMED USING RIVER
COBBLES OF VARIOUS SIZES, WELL PACKED
TO PROMOTE ENERGY DISSIPATION AND
PREVENT SCOUR. MINIMUM d50 = 150mm

900

HEADWALL : SECTION C-C

TYPICAL CELLULAR SOAKAWAY DETAIL

(1.20)
[ - |
< 40 x 40
X 6mm
FRONT
ELEVATION
SIDE ELEVATION
: e ) — ()
B
PLAN
DEBRIS SCREEN DIMENSIONS
HEADWALL | PIPE @ |DIMENSION 'A' | DIMENSION 'B'|DIMENSION 'C'|DIMENSION 'D' ALTHON LTD PRODUCT NAME
SWALE 300 600 610 496 378 300mm SLOPED TRASH SCREEN & SIDES (60° RAKE)

NOTES:

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE RELEVANT
SPECIFICATION, INC. RISK ASSESSMENTS (SEE CDM NOTES) AND ALL OTHER
RELATED DRAWINGS ISSUED BY THE ENGINEER.

2. DO NOT SCALE FROM THIS DRAWING. WORK FROM FIGURED DIMENSIONS
ONLY.

3. ALL DIMENSIONS SHOWN ON THIS DRAWING ARE IN METRES UNLESS
OTHERWISE STATED.

4, ALL DIMENSIONS, LEVELS AND SURVEY GRID CO-ORDINATES ARE TO BE
CHECKED ON SITE AND THE ENGINEER NOTIFIED IMMEDIATELY OF ANY
DISCREPANCIES PRIOR TO THE COMMENCEMENT OF THE WORKS.

5. NO DEVIATION FROM THE DETAILS SHOWN ON THIS DRAWING IS PERMITTED
WITHOUT PRIOR PERMISSION FROM THE ENGINEER.

6. ALL PRIVATE DRAINAGE IS TO COMPLY AND BE LAID IN ACCORDANCE WITH
CURRENT PART H OF BUILDING REGULATIONS , BS 8301 AND BS 5955.

7. REFER TO ARCHITECT's HOUSE TYPE (WORKING) DRAWINGS FOR EXACT
POSITION OF DRAINAGE POINTS.

8. POSITION & INVERT LEVELS OF ALL EXISTING MANHOLES, SEWERS AND
LATERALS TO BE CONFIRMED PRIOR TO CONSTRUCTION & ANY
DISCREPANCIES REPORTED TO THE ENGINEER.

9. ALL DRAIN AND SEWER PIPES ARE TO BE LAID SOFFIT TO SOFFIT, UNLESS
SHOWN OTHERWISE (SEE ALSO MANHOLE SCHEDULE DRAWINGS).

10. ALL PLOT DRAINAGE TO BE 100mm @ UNLESS SHOWN OTHERWISE, LAID IN
ACCORDANCE WITH BS 8301.

11, ALL MATERIALS SHALL COMPLY TO THE BSI KITE MARK CERTIFICATION
SCHEME AND MUST BE MARKED ACCORDINGLY.

12, COVER AND FRAMES TO MANHOLES/INSPECTION CHAMBERS TO COMPLY WITH
BS EN124. REFER TO PRIVATE DRAINAGE CONSTRUCTION DETAILS DRAWING.

13, WHERE FINISHED GROUND LEVELS FALL TOWARDS BUILDING, AN OPEN GULLY
IS TO BE PROVIDED AT THE FOOT OF ALL RAINWATER PIPES. ALL RAINWATER
PIPES TO HAVE RODDING ACCESS.

14, FINAL POSITIONS OF INSPECTION CHAMBERS WITHIN PRIVATE AREAS ARE
SUBJECT TO CONFIRMATION ON SITE TO SUIT PIPE CONFIGURATIONS AND
CHAMBER INLET POSITIONS.

15. WHERE A DRAIN RUN PASSES THROUGH A WALL OR FOUNDATION IT IS
NECESSARY TO:

i)  FORM AN OPENING USING A CONCRETE LINTEL WITH AT LEAST 50mm
CLEARANCE AROUND THE PIPE AND THE OPENINGS MASKED WITH RIGID
SHEET MATERIAL TO PREVENT ENTRY OF FILL OR VERMIN, OR:

ii) BUILD IN A LENGTH OF PIPE WITH ITS JOINTS AS CLOSE AS POSSIBLE TO THE
WALL FACES (150mm MAXIMUM) AND CONNECTED ON EACH SIDE TO 600mm
LONG ROCKER PIPES WITH FLEXIBLE JOINTS.

16. PLOT DRAINAGE TO BE BEDDED ON GRANULAR MATERIAL AND BACKFILLED
WITH SUITABLE CLEAN MATERIAL, AS DESCRIBED ON THE PRIVATE DRAINAGE
CONSTRUCTION DETAILS DRAWINGS. SEE ALSO SHALLOW DRAINAGE TRENCH
DETAIL AND PIPE RUNS NEAR BUILDINGS DETAIL FOR CONCRETE BED AND
SURROUND PIPE PROTECTION MEASURES WHERE APPLICABLE.

17. BACKFILL SHOULD BE PLACED IN LAYERS NOT EXCEEDING 300mm
(UNCOMPACTED THICKNESS), EACH LAYER BEING WELL COMPACTED.
MECHANICAL COMPACTION EQUIPMENT SHOULD NOT BE USED UNTIL THERE
IS A MINIMUM OF 450mm OF COMPACTED MATERIAL ABOVE THE CROWN OF
THE PIPE.

18. ALL DRAIN CONNECTIONS BENEATH THE HIGHWAY ARE TO HAVE MINIMUM
150mm CONCRETE BED AND SURROUND, WHERE COVER IS LESS THAN 1.2m.

19. REFER TO PRE-TENDER HEALTH & SAFETY PLAN & CONSTRUCTION PHASE
HEALTH & SAFETY PLAN PRIOR TO THE COMMENCEMENT OF WORKS.

CONSTRUCTION

ISSUE

C1 ]ISSUED FOR CONSTRUCTION MIR | M GH | 09.08.19
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SHAFT DIAMETERS
DIA OF LARGEST PIPE INTERNAL DIA. OF MH
IN MH (mm) (mm)
LESS THAN 375 1200

NOTE:
IF PIPE DIAMETER IS 375mm OR ABOVE
USE 1500mm DIAMETER TYPE B.

CLASS M1, M2 OR EPOXY
MORTAR HAUNCHING TO MH
COVER AND FRAME.

ALL PIPES ENTERING OR LEAVING
MANHOLES SHALL HAVE A FLEXIBLE
JOINT WITHIN 600mm OF THE INSIDE
FACE OF THE MANHOLE. THE NEXT
PIPE SHALL BE A SHORT "ROCKER
PIPE" 600mm LONG.

TYPE 2 COVER FRAME SEATING
RING WITH 675x675 CENTRAL
ACCESS HOLE.

AMAA A A A AA MMM A AR RN

GROUND LEVEL

ASSSS
222

NASCEEEENY

V4
SN

COVER SLAB WITH 675x675mm
ACCESS (BS752-3) BEDDED ON
MORTAR.

PRECAST CONCRETE CHAMBER
SECTIONS.

/

GRANOLITHIC CONCRETE BENCHING (MIN
20mm THICK) TO BE BROUGHT UP TO A
DENSE SMOOTH FACE NEATLY SHAPED
AND FINISHED TO ALL BRANCH
CONNECTIONS. BENCHING SLOPE TO BE
BETWEEN 1 IN 10 AND 1 IN 30.

-
A

K

225 MIN.

_— 1t

GRADE GEN3 CONCRETE
(SULPHATE RESISTING).

MANHOLE TYPE E

SLOPE (BANK)

(DEPTH TO SOFFIT 1.00m TO 1.50m)

(1:20)

VERTICAL FACE OF TOE UNDER

=]

2300
- 30v4 @3d07S)

(TOP OF WAJL - FLAT)

OUTFLOW

——

(MNvE LNIDYCAY SY J1ONY JWYS

LOPE (BANK) A

B

1500

HEADWALL / OUTFALL TO POND
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NOTES:

250mm MAX

50mm MIN
PROTRUDING

1. MANHOLE RINGS, SLAB AND ST 1 CONCRETE TO BE MADE USING

SULPHATE RESISTING CONCRETE.

LAYER OF 20mm AGGREGATE (OPEN GRADE

CRUSHED STONE WITH MIN 32% VOID RATIO),
CLEAN AND FREE FROM ANY FRIABLE MATERIAL,

STRICTLY IN ACCORDANCE WITH CHARCON

SPECIFICATION FOR TYPE 4/20 MATERIAL TO BS

EN 13242

SPECIFICATION VARIES

PERMEABLE PAVING CONSTRUCTION

PERMEABLE PAVING BAFFLE/CHECK DAM
] INSTALLED IN ACCORDANCE WITH
] MANUFACTURERS DETAILS INCLUDING
FLOW CONTROL PIPE CONNECTION
(50MM@)

SUB-BASE TO BE STEPPED TO PROVIDE
MINIMUM CONSTRUCTION DEPTH

TYPICAL PERMEABLE PAVING SUB-BASE FORMATION - STEP DETAIL

(APPLICABLE TO AREAS WITH GRADIENT IN EXCESS OF 1:40)

MIN. 500.00m

1. * WIDTH (W) TO SUIT PIPE OUTSIDE DIAMETER.

NOTES:

L.

10.

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE RELEVANT
SPECIFICATION, INC. RISK ASSESSMENTS (SEE CDM NOTES) AND ALL OTHER
RELATED DRAWINGS ISSUED BY THE ENGINEER.

DO NOT SCALE FROM THIS DRAWING. WORK FROM FIGURED DIMENSIONS
ONLY.

ALL DIMENSIONS SHOWN ON THIS DRAWING ARE IN METRES UNLESS
OTHERWISE STATED.

ALL DIMENSIONS, LEVELS AND SURVEY GRID CO-ORDINATES ARE TO BE
CHECKED ON SITE AND THE ENGINEER NOTIFIED IMMEDIATELY OF ANY
DISCREPANCIES PRIOR TO THE COMMENCEMENT OF THE WORKS.

NO DEVIATION FROM THE DETAILS SHOWN ON THIS DRAWING IS PERMITTED
WITHOUT PRIOR PERMISSION FROM THE ENGINEER.

ALL PRIVATE DRAINAGE IS TO COMPLY AND BE LAID IN ACCORDANCE WITH
CURRENT PART H OF BUILDING REGULATIONS , BS 8301 AND BS 5955.

REFER TO ARCHITECT's HOUSE TYPE (WORKING) DRAWINGS FOR EXACT
POSITION OF DRAINAGE POINTS.

POSITION & INVERT LEVELS OF ALL EXISTING MANHOLES, SEWERS AND
LATERALS TO BE CONFIRMED PRIOR TO CONSTRUCTION & ANY
DISCREPANCIES REPORTED TO THE ENGINEER.

ALL DRAIN AND SEWER PIPES ARE TO BE LAID SOFFIT TO SOFFIT, UNLESS
SHOWN OTHERWISE (SEE ALSO MANHOLE SCHEDULE DRAWINGS).

ALL PLOT DRAINAGE TO BE 100mm @ UNLESS SHOWN OTHERWISE, LAID IN

SCREEN FRAME

" "REKIN DRAINAGE CONSTRUCTION

2. EXCESS EXCAVATION CONCRETE BACKFILL TO BE ST 1 CONCRETE (1:20) ACCORDANCE WITH BS 8301.
REFER TO MANHOLE SCHEDULES FOR RING DIAMETER
11.  ALL MATERIALS SHALL COMPLY TO THE BSI KITE MARK CERTIFICATION
PLAN SCHEME AND MUST BE MARKED ACCORDINGLY.
EHSAI,LEA,I(F){(?NBESSEE gNNDCEiél\S/l lIEVIIOIV?ZS —_— 12. COVER AND FRAMES TO MANHOLES/INSPECTION CHAMBERS TO COMPLY WITH
) ' BS EN124. REFER TO PRIVATE DRAINAGE CONSTRUCTION DETAILS DRAWING.
OR EPOXY MORTAR. APPROVED PACKING PRIVATE BLOCK PAVED ADJACENT PRIVATE PERMEABLE BLOCK PAVING
MATERIAL MAY BE USED IF REQUIRED. SHARED SURFACE (INFILTRATION TYPE SYSTEM) PERMEABLE PAVING 13. - WHERE FINISHED GROUND LEVELS FALL TOWARDS BUILDING, AN OPEN GULLY
MIN. FRAME DEPTH 150mm. COVER AND FRAME TO CONSTRUCTION BN TYPE BACKING KERB PIPES TO HAVE RODDING ACCESS. '
SECTION 17 /
PERMEABLE PAVING CONSTRUCTION 14. FINAL POSITIONS OF INSPECTION CHAMBERS WITHIN PRIVATE AREAS ARE
MORTAR HAUNCHING 2 TO 4 COURSES 225mm SPECIFICATION VARIES . aw; ™~ SUBJECT TO CONFIRMATION ON SITE TO SUIT PIPE CONFIGURATIONS AND
ENGINEERING BRICKWORK CLASS 3 o CHAMBER INLET POSITIONS.
| —
A——"2T10 15, WHERE A DRAIN RUN PASSES THROUGH A WALL OR FOUNDATION IT IS
PRE-CAST CONCRETE COVER SLAB TO TO/FROM SW NECESSARY TO:
| — BS. 5911-3. 2010 & BS EN 1917:2002 DRAIN/ SEWER SYSTEM )  FORM AN OPENING USING A CONCRETE LINTEL WITH AT LEAST 50mm
a|\ TYPE 1, HEAVY DUTY SEE SECTION 17 CLEARANCE AROUND THE PIPE AND THE OPENINGS MASKED WITH RIGID
, — = — PERMAVOID SHEET MATERIAL TO PREVENT ENTRY OF FILL OR VERMIN, OR:
1 [T~—~——— 10mm UNCOMPRESSED ‘ ii) BUILD IN A LENGTH OF PIPE WITH ITS JOINTS AS CLOSE AS POSSIBLE TO THE
THICKNESS OF 6PROVED . PR CHST CONCRETE CHAMBER
SEALANT. -~ 1200 RINGS TO BS. 5911-3. 2010 & BS EN / IMPERMEABLE MEMBRANE. 300 x 25mm DUO-DRAIN STRIP (x 5m JOINTS.
J 1917:2002 BEDDED ON AND LENGTH) ALONG LOW EDGE OF PERMEABLE 100mm @ 16. PLOT DRAINAGE TO BE BEDDED ON GRANULAR MATERIAL AND BACKFILLED
\ . POINTED IN SAND/CEMENT MORTAR DOUBLE ROW OF STRETCHER BOND IN BLOCK COURSING PAVING FROM/ACROSS INLET / OUTLET PIPE INLET/OUTLET PIPE WITH SUITABLE CLEAN MATERIAL, AS DESCRIBED ON THE PRIVATE DRAINAGE
: 150mm THICK GRADE GEN3 WITH CONCRETE BED & SURROUND AS DEMARCATION AND LOCATION. : CONSTRUCTION DETAILS DRAWINGS. SEE ALSO SHALLOW DRAINAGE TRENCH
DELINEATION OF VERGE/MARGIN FOR LOCATIONS OF PERMEABLE DETAIL AND PIPE RUNS NEAR BUILDINGS DETAIL FOR CONCRETE BED AND
CONCRETE SURROUND () : USE PROPRIETARY SIDE ENTRY INLET / PAVING INLET / OUTLET PIPES SURROUND PIPE PROTECTION MEASURES WHERE APPLICABLE.
b (SULPHATE RESISTING). STEP IRONS IF OVERALL DEPTH < OUTLET SOCKET FOR CONNECTION TO
‘ OF CHAMBER EXCEEDS 1000mm (PPO/PPI), REFER TO DRAWING 17. BACKFILL SHOULD BE PLACED IN LAYERS NOT EXCEEDING 300
- | INLET/OUTLET PIPE. Nos. LHS240-1211 TO 1215 inc ' s
PRECAST CONCRETE CHAMBER %, - TYPICAL FLUSH INTERFACE BETWEEN PRIVATE BLOCK PAVED : : (UNCOMPACTED THICKNESS), EACH LAYER BEING WELL COMPACTED.  eae
gigEIgPEBSET 75mm INTO % ‘ : % MIN 150mm CONCRETE CARRIAGEWAY & PRIVATE PERMEABLE PAVED CONSTRUCTION TYPICAL PERMEABLE PAVING IS A MINIMUM OF 450mm OF COMPACTED MATERIAL ABOVE THE CROWN OF
' = ‘{ SURROUND GRADE 5T4 (1:20) INLET / OUTLET PIPE DETAIL THE PIPE.
% . (1:20) 18. ALL DRAIN CONNECTIONS BENEATH THE HIGHWAY ARE TO HAVE MINIMUM
4, ]:\\‘_* o ENTRY AND EXIT POINTS 150mm CONCRETE BED AND SURROUND, WHERE COVER IS LESS THAN 1.2m.
- 2 // - THOROUGHLY PACKED AND SEALED 19. REFER TO PRE-TENDER HEALTH & SAFETY PLAN & CONSTRUCTION PHASE
INVERT WITHIN CHAMBER TO “” : WITH MORTAR AROUND PIPES HEALTH & SAFETY PLAN PRIOR TO THE COMMENCEMENT OF WORKS.
BE FORMED USING A CHANNEL E ’:Q_* ' PERMEABLE PAVING CONSTRUCTION
PIPE. £ J SPECIFICATION VARIES
£ ‘
A — S - 50mm MORTAR FILLET
@ = 1 y 11 L1 1
T = ; B TR o
. I'- " ~———GRADE ST4 CONCRETE X
BASE SLAB
SECTION ,
LAYER OF 20mm AGGREGATE (OPEN GRADE PERMEABLE PAVING BAFFLE/CHECK DAM
TYPICAL CATCHPIT DETAIL CRUSHED STONE WITH MIN 32% VOID RATIO), INSTALLED IN ACCORDANCE WITH
(1:10) CLEAN AND FREE FROM ANY FRIABLE MATERIAL, MANUFACTURERS DETAILS INCLUDING
STRICTLY IN ACCORDANCE WITH CHARCON FLOW CONTROL PIPE CONNECTION CONSTRUCTION
SPECIFICATION FOR TYPE 4/20 MATERIAL TO BS (50MM@) ISSUE
EN 13242
(1:20)
> / d ™\ \
o STEEL PLATE 80 mm x 12 mm x *W LONG BOLTED TO THE __| / \
HEADWALL AT MAXIMUM 300 mm CENTRES — | © °
g
SCREEN TO BE SECURED TO .
o ° WALL PLATE CONNECTORS (sloped face sakme angle
?‘ BY HEAVY-DUTY PADLOCK as adjacent bank)
150mm THICK STONE PITCHING SET IN INTERMEDIATE BRACKET A ON ONE SIDE /
AND BEDDED ON 150mm THICK GRADE DIAI\-ll\EI'I\i‘(r;IIEEFf Jgfg&:%‘;i 1= ;A (top of wall - flat)
IE GEN3 CONCRETE (DESIGNED TO BRE ETER NOT GREATER ° . ,L ________ :\\ ¢1 |ISSUED FOR CONSTRUCTION MR | am | cn | 09.0819
SPECIAL DIGEST 1 - CONCRETE IN O Rev| Description Drn | Chk | App] Date
HOT-DIP GALVANISED KEY-CLAMP RAILING AGRESSIVE GROUND). \ N 4 // ARG AT 100 mm SPACING D B 9 S
REQUIRED TO TOP OF HEADWALL N 1 L &0 ST I R RN RE G g
e - Bl—— ADDITIONAL SUPPORT CONNECTORS IF REQUIRED / - = \ §\\\\ i\\§ §\\ §\\\\‘ § \§ §
OUTFALL SAFETY GRILLE REQUIRED. <7 | L <1 0 X 70 i x 10 T / 5 5 \ N D N N N\
REFER TO TYPICAL SCREEN DETAIL * MIN. 150mm CONCRETE BED TWO STEEL CONNECTORS ELEVATION STEEL ANGLE SCREEN FRAME [~ ] Third Floor 0 -
AND SURRQUND TO PIPE CAST 60 mm x 40 mm x 20 mm A s ms
The Hallmark Build N SGSS
INTEGRALLY WITH HEADWALL. e s — - L APRON(fat face) 52-56 Leadenhall Strest S
% B10 L-BARS AT _ JOINED TOGETHER BY M20 \ ) ~ / >25 SRR )
BOLT TO FORM GATE HINGE o . ondon
200mm CENTRES - il —\ ON ONE SIDE - - — EC3M5JE ‘
PR T 1 PIPE WALL \ T /
- = UTFLOW T | | 100 MINIMUM Tel: 020 7680 4088
IL OF PIPE -~ = _— | | | | CONCRETE IN SECTION - Web: www.ardent-ce.co.uk
- /[ — ‘ |I | —1 = FLAT SLAB WITH SLOPING E-mail: enquiries@ardent-ce.co.uk
_ —~ |° —~— T T T T T T T T T 1T &1 80 mm x 12 mm WALL PLATE WING WALLS. o e e
- - — 1T 70 mm x 70 mm x 10 mm STEEL ANGLE SCREEN FRAME ot
e ——— —p ¢ J * WIDTH = PIPE 0.D.+270 mm \
RN TN N N _ PROVIDE TWO 600mm ' 50 mm x 12 mm FLAT BARS AT 100 mm SPACING -
D £ LONG ROCKER PIPES secTon SECTION B-B LINDEN HOMES SOUTH
i (]
o B 158,00mBEHIND HEADWALL.
2 |- “ WALL PLATE M20 BOLT THROUGH C/W WASHERS UNDER BOLT HEAD AND NUT. Project Title:
. = NYLON WASHER BETWEEN FACES
= || ~— CONCRETE FILLET WELD 40
L BASE/TOE. * CONCRETE WITH SINGLE LAYER LAND EAST OF TYE LANE, WALBERTON
i (50mm COVER) HARD AND DURABLE. NOTES:

8 No. B10 STRAIGHT
BARS AS SHOWN

* B10 LINKS AT
200mm CENTRES

* REINFORCEMENT ONLY APPLIES TO HEADWALLS
WHERE PIPE SIZE IS 375mm@ OR GREATER

TYPICAL SECTION A-A THROUGH

HEADWALL / PIPE QUTFALL TO POND

2. MILD STEEL FABRICATION TO BE HOT DIP GALVANISED TO BS EN 1461,

DETAIL OF CONNECTOR

NOT TO SCALE, DIMENSIONS IN MILLIMETRES

TYPICAL QUTFALL SAFETY GRILLE

DETAILS (SHEET 2 OF 3)
Al Scale Date Designed by
1:20 APRIL 2019 IM
Drawn by Checked by Approved by
MIJR IM GH
Drawing Number Rev

LHS240-1222 CT
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NOTES:

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE RELEVANT
SPECIFICATION, INC. RISK ASSESSMENTS (SEE CDM NOTES) AND ALL OTHER

RELATED DRAWINGS ISSUED BY THE ENGINEER.
BERM CREST PROFILE

IN BACKGROUND 2. DO NOT SCALE FROM THIS DRAWING. WORK FROM FIGURED DIMENSIONS
ONLY.
Gl 3. ALL DIMENSIONS SHOWN ON THIS DRAWING ARE IN METRES UNLESS
17.000 OTHERWISE STATED.

4,  ALL DIMENSIONS, LEVELS AND SURVEY GRID CO-ORDINATES ARE TO BE

. 1in100yr +40%
- clc TOV?,{HS 501 . CHECKED ON SITE AND THE ENGINEER NOTIFIED IMMEDIATELY OF ANY
?GEEX'SCSEE?T e ™ v ' DISCREPANCIES PRIOR TO THE COMMENCEMENT OF THE WORKS.

5. NO DEVIATION FROM THE DETAILS SHOWN ON THIS DRAWING IS PERMITTED
WITHOUT PRIOR PERMISSION FROM THE ENGINEER.

BERM CREST
(GRASSED)

INFILTRATION
POND IL 14.241

R

1:3 SIDE SLOPES

' e e S T SIS \ . 6.  ALL PRIVATE DRAINAGE IS TO COMPLY AND BE LAID IN ACCORDANCE WITH
S e EEEEEEr j S - 1:3 SIDE SLOPES CURRENT PART H OF BUILDING REGULATIONS , BS 8301 AND BS 5955.
RIPRAP AT PROPOSED \
GRASSED BASE OF BASIN DRY

OUTFALL LOCATIONS 7. REFER TO ARCHITECT's HOUSE TYPE {(WORKING) DRAWINGS FOR EXACT
POSITION OF DRAINAGE POINTS.
300mm ENGINEERED TOPSOIL ACROSS BASIN INVERT IN LOW INTENSITY STORMS
AND SIDE SLOPES TO BERM CREST - TOPSOIL TO 8. POSITION & INVERT LEVELS OF ALL EXISTING MANHOLES, SEWERS AND
CONSIST OF A SAND:SOIL MIX AT A RATIO OF 40:60 LATERALS TO BE CONFIRMED PRIOR TO CONSTRUCTION & ANY

SECTION THROUGH INFILTRATION POND EAST (C-C) PISCREPANCIES REPORTED TO THE ENGIEER

SCALE 1in 100 9.  ALL DRAIN AND SEWER PIPES ARE TO BE LAID SOFFIT TO SOFFIT, UNLESS
SHOWN OTHERWISE (SEE ALSO MANHOLE SCHEDULE DRAWINGS).

10. ALL PLOT DRAINAGE TO BE 100mm @ UNLESS SHOWN OTHERWISE, LAID IN
800mm DEEP PERMANENT WATER POND ACCORDANCE WITH BS 8301.

TO ACT AS MAIN TREATMENT
OACTAS RIPRAP AT PROPOSED 11, ALL MATERIALS SHALL COMPLY TO THE BSI KITE MARK CERTIFICATION
OUTFALL LOCATIONS SCHEME AND MUST BE MARKED ACCORDINGLY.
BERM CREST PROFILE WETLAND PLANTING TO
WORST IN BACKGROUND LANDSCAPE ARCHITECTS DETAILS SEDIMENT FOREBAY FORMED TO ACT PROPOSED GABION MATTRESS GL 12. COVER AND FRAMES TO MANHOLES/INSPECTION CHAMBERS TO COMPLY WITH
AS EFFECTIVE PRE-TREATMENT OF 17.500 BS EN124, REFER TO PRIVATE DRAINAGE CONSTRUCTION DETAILS DRAWING.
CASE GL AT HEADWALL SPILLWAY
16.700 DISCHARGE FLOW \:4

\ e S 13, WHERE FINISHED GROUND LEVELS FALL TOWARDS BUILDING, AN OPEN GULLY

IS TO BE PROVIDED AT THE FOOT OF ALL RAINWATER PIPES. ALL RAINWATER

1in100yr +40% PIPES TO HAVE RODDING ACCESS.

CC TWL 15.514
A 4

Ry - - INFILTRATION
L POND IL 14.241%

BERM CREST

(GRASSED) 14, FINAL POSITIONS OF INSPECTION CHAMBERS WITHIN PRIVATE AREAS ARE

SUBJECT TO CONFIRMATION ON SITE TO SUIT PIPE CONFIGURATIONS AND
INCOMING CHAMBER INLET POSITIONS.

525@ P1.007

BERM CREST
(GRASSED)

WET POND IL 15. WHERE A DRAIN RUN PASSES THROUGH A WALL OR FOUNDATION IT IS
1:3 SIDE SLOPES 13.441 NECESSARY TO:
e Y R 3 PRECAST CONCRETE i) FORM AN OPENING USING A CONCRETE LINTEL WITH AT LEAST 50mm
wol .o o OUTFALL HEADWALL. CLEARANCE AROUND THE PIPE AND THE OPENINGS MASKED WITH RIGID
HEADWALL IL: 14.391 SHEET MATERIAL TO PREVENT ENTRY OF FILL OR VERMIN, OR:
300mm ENGINEERED TOPSOIL ACROSS BASIN INVERT GRASSED BASE OF BASIN DRY ii) BUILD IN A LENGTH OF PIPE WITH ITS JOINTS AS CLOSE AS POSSIBLE TO THE
AND SIDE SLOPES TO BERM CREST - TOPSOIL TO IN LOW INTENSITY STORMS 'VISQUEEN UDG' IMPERMEABLE POND LINER LINER ANCHORAGE WALL FACES (150mm MAXIMUM) AND CONNECTED ON EACH SIDE TO 600mm
CONSIST OF A SAND:SOIL MIX AT A RATIO OF 40:60 SANDWICHED BETWEEN TWO LAYERS OF DETAIL LONG ROCKER PIPES WITH FLEXIBLE JOINTS.
ON
D-RENCHHICBETALL 300mm ENGINEERED TOPSOIL ACROSS BASIN INVERT 16. PLOT DRAINAGE TO BE BEDDED ON GRANULAR MATERIAL AND BACKFILLED
AND SIDE SLOPES TO BERM CREST - TOPSOIL TO WITH SUITABLE CLEAN MATERIAL, AS DESCRIBED ON THE PRIVATE DRAINAGE

300mm CLEAN WASHED RIVER SAND CONSIST OF A SAND:SOIL MIX AT A RATIO OF 40:60 CONSTRUCTION DETAILS DRAWINGS. SEE ALSO SHALLOW DRAINAGE TRENCH

DETAIL AND PIPE RUNS NEAR BUILDINGS DETAIL FOR CONCRETE BED AND

PROPOSED GABION BASKET (1m x 1m x 1m) WITH ENV-P27 SURROUND PIPE PROTECTION MEASURES WHERE APPLICABLE.

BI-AXIAL WELDED MESH BY ENVIROMESH, OR SIMILARLY
APPROVED

SECTION THROUGH INFILTRATION POND EAST (A-A)

SCALE 1in 100 SOIL TO BE LOCALLY LOWERED
300mm TO ALLOW FOR BEDDING

17. BACKFILL SHOULD BE PLACED IN LAYERS NOT EXCEEDING 300mm
(UNCOMPACTED THICKNESS), EACH LAYER BEING WELL COMPACTED.
MECHANICAL COMPACTION EQUIPMENT SHOULD NOT BE USED UNTIL THERE
IS A MINIMUM OF 450mm OF COMPACTED MATERIAL ABOVE THE CROWN OF

THE PIPE.
RIPRAP AT PROPOSED
OUTFALL LOCATIONS
BERM CREST PROFILE 800mm DEEP PERMANENT SEDIMENT FOREBAY FORMED TO ACT e fs% DRA(I:'(\;I\(I:((:)F'{\II:"\IFIIEEC;IIEgNASNBDEgEé;gJI\TIE I:/{IGHIE\FQVEA \c(é\\F/{EERTIOs I-Lué\s/g hT/llIl';l\i\lMimzll
a WORST IN BACKGROUND WATER POND TO ACT AS AS EFFECTIVE PRE-TREATMENT OF PROPOSED GABION MATTRESS L mm : 2m.
14.720 CASEGL WETLAND PLANTING TO MAIN TREATMENT DISCHARGE FLOW / AT HEADWALL SPILLWAY 14;35 0 19. REFER TO PRE-TENDER HEALTH & SAFETY PLAN & CONSTRUCTION PHASE
v 14.500 LANDSCAPE ARCHITECTS DETAILS — S —— HEALTH & SAFETY PLAN PRIOR TO THE COMMENCEMENT OF WORKS.
" ~~ V. LnT00yT +40% Pt
CC TWL 13.569 5
4 s . BERM CREST
BEEEACSEEEISDT) = (GRASSED)
INFILTRATION
POND IL 12.010 INCOMING
. 4500 P9.009

1:3 SIDE SLOPES

WET POND IL

Web: www.ardent-ce.co.uk
E-mail: enquiries@ardent-ce.co.uk

/ L AN PRECASTCONCRETE e CONSTRUCTIONY|} |-
LINER ANCHORAGE 1 OUTFALL HEADWALL. ISSUE
DETAIL HEADWALL IL: 12.160
GRASSED BASE OF BASIN DRY
300mm ENGINEERED TOPSOIL ACROSS BASIN INVERT
AND SIDE SLOPES TO BERM CREST - TOPSOIL TO I LOWINTENSITY STORYS WETLAND BENCHING DETAIL LINER ANCHORAGE
CONSIST OF A SAND:SOIL MIX AT A RATIO OF 40:60 DETAIL
'VISQUEEN UDG' IMPERMEABLE POND 300mm ENGINEERED TOPSOIL ACROSS BASIN INVERT AND
LINER SANDWICHED BETWEEN TWO 305()%;?055&8\%%\&L;é‘gg?ﬁg SIDE SLOPES TO BERM CREST - TOPSOIL TO CONSIST OF
LAYERS OF VISQUEEN TREADGUARD A SAND:SOIL MIX AT A RATIO OF 40:60
SECTION THROUGH INFILTRATION POND WEST (B-B) 300 FOR PROTECTION
SCALE 1 in 100
PROPOSED GABION BASKET (1m x 1m x tm) WITH ENV-P27
BI-AXIAL WELDED MESH BY ENVIROMESH, OR SIMILARLY
APPROVED
BERM CREST PROFILE
WORST IN BACKGROUND
/ 1in100yr +40%
\ CC TWL 13.569 N
BERM CREST v S~
(GRASSED) —
INFILTRATION BERM CREST
POND 1L 12.010 (GRASSED)
iR . \ -—1:3 450mm 1:3 450mm 1:3 450mm —=
. POND LINER UPDATED AND LIMESTONE BOULDERS
113 SIDE SLOPES 1:3 SIDE SLOPES @ ICHANGED TO GABIONS FOLLOWING COMMENTS MIR | MIR | JEC 13012
' WETLAND BENCHING DETAIL
300mm ENGINEERED TOPSOIL ACROSS BASIN INVERT . C1 |1SSUED FOR CONSTRUCTION MIR | M | CH | 09.0819
AND SIDE SLOPES TO BERM CREST - TOPSOIL TO GRASSED BASE OF BASIN DRY SCALE 1:20
CONSIST OF A SAND:SOIL MIX AT A RATIO OF 40:60 IN LOW INTENSITY STORMS T2 |WETLAND BENCHES ADDED TO SECTIONS JS IM CH 19.07.19
Rev| Description Drn | Chk | App] Date
N HTSITHOAAT i DA L OaiNsuY
SECTION THROUGH INFILTRATION POND WEST (D-D) ARDENT oo
SCALE 1 in 100 AMDID A D) X Y §ENG
Third Floor RN
¢ The Hallmark Building R \3\\{\‘\\:\}§
52-56 Leadenhall Street N \%
| London ™
i EC3M 5JE
o N i Tel: 020 7680 4088
1

Client
oo for DL TOPSOIL. 3 I PERFORATED TWINWALL HINDEN HOMES SOUTH
GRASS SEEDED % % [ PIPE (300mm@) P——
LINER ANCHORAGE LINER ANCHORAGE MARSHALLS PERMAFILTER o I SINGLE SIZE FREE DRAINAGE LAND EAST OF TYE LANE,
DETAIL DETALL GEOTEXTILE OR SIMILAR = F I GRANULAR MATERIAL WALBERTON
100mm AS-DUG TOPSOLL. GRASS SEEDED 100mm AS-DUG TOPSOILL. APPROVED. I
GRASS SEEDED 'VISQUEEN UDG' =5 B SC MEMBRANE OR —

IMPERMEABLE POND LINER — SIMILAR APPROVED WAIN DRAINAGE CONSTRUCTION

TYPICAL SWALE CROSS-SECTION (NOT LINED) JMINL JMINL DETAILS (SHEET 3 OF 3)

(1:20) LINED TYPICAL SWALE CROSS-SECTION 150 150 :
" Al Scale Date Designed by

= TYPICAL UNDER-DRAINED Drawn by = CheiZdR;I; == Approved SyM
SWALE CROSS-SECTION N » .

Reproduced from/based upon Ordnance Survey material with the permission of the Controller of Her (1 .201 -
Majesty's Stationary Office, Crown Copyright Reserved. License No. 100044561 . Drawing Number L H 5240 .I 223
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