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16 Meridian Way, Norwich,
Norfolk, NR7 0TA
T. 01603 706420

Project Ref: PC/SJB/211525.1 [Rev 00]

Date: 16 June 2023

Surface Water Drainage Strategy Addendum Report

Residential Development

Land east of Bell Road

Bottisham

Cambridgeshire

1.0 Background

1.1 This report has been prepared as an Addendum to a report prepared by
Richard Jackson Engineering Consultants in support of a Reserved Matters
Application (RMA) for the proposed development at Land east of Bell Road,
Bottisham, Cambridgeshire (East Cambridgeshire District Council planning
reference 16/01166/OUM).

1.2 This Addendum has been prepared to reflect a change to the proposed surface
water drainage strategy, necessary due to the failure of infiltration testing in the north
of the site.

1.3 The Flood Risk Assessment Addendum report by Richard Jackson proposed
infiltration drainage as the solution for the entire site; however, due to poor infiltration
test results in the eastern and northern areas of the site, a revised strategy is
necessary. Discharge to an existing watercourse located along the north-eastern
boundary of the site is now proposed as the solution for these areas.
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2.0 Development Proposals

2.1 The proposal is for a development of 50 residential dwellings with associated access
roads and landscaping.  Details are shown on the Kyle Smart Associates drawing
included in Appendix A.  The proposals incorporate two detention basins which form
an integral part of the development scheme and the surface water drainage strategy
for the site.

2.2 The site is located to the south side of Bottisham village, occupying land that is
currently farmland. The total site area is 2.2 hectares (ha), and the Ordnance Survey
grid reference at the centre of the site is TL 54165 60289.

2.3 The development area is an irregular shaped parcel of land located east of
Bell Road. The site sits south of Ox Meadow and the built-up area of the village with
open fields to the south:

Location Plan
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3.0 Proposed Surface Water Drainage Strategy

3.1 The proposals as currently consented incorporate various SuDS features; each of
which utilises infiltration to the ground as the drainage solution. The strategy is
illustrated on Richard Jackson Engineering’s drawing no.61232_PP_SK01_Rev B
and comprises the following:

• Roof water from rear aspects of dwellings to private cellular soakaways;

• Roof water from front aspects of dwellings to the subbase of permeable paving
to private driveways;

• Dwelling driveways to comprise permeable paving;

• Shared Private Drives to comprise permeable paving; and

• Adoptable highway to drain to concrete ring soakaways.

A copy of the Richard Jackson drawing is included in Appendix B.

3.2 A Ground Investigation was undertaken on the site in March 2022 by Enzygo to
confirm ground conditions and infiltration rates; a copy of their report is included in
Appendix C.  Ground conditions comprise a mixture of silt, clay and chalk near to
the surface, with chalk present at depth.

3.3 Two of the infiltration tests were undertaken to Cambridgeshire County Council’s
requirements for highway drainage at the proposed locations of the ‘highway’
soakaways, and both of these tests failed.  Due to this, an alternative strategy is
required to dispose of run-off from the adoptable highway.

3.4 The remainder of the tests were undertaken in accordance with BRE Digest 365,
with infiltration rates recorded in the ‘10ˉ⁶’ m/s range.  This indicates relatively poor
infiltration potential; however, the rates are above the minimum criterion of
1.0 x 10ˉ⁶m/s required by Cambridgeshire Lead Local Flood Authority (LLFA).

3.5 Due to the failure of the CCC specified testing for the adoptable highway, an
alternative solution comprising detention basins is proposed. The site naturally splits
into two, with a watershed at the south-west corner of the access road; therefore,
two basins are proposed, each receiving approximately 50% of the development’s
contributing area.

3.6 In lieu of the soakaways to dispose of highway run-off at the location of SA1, it is
now proposed to introduce an infiltration basin close to the location of SA3.  The
new western basin is located in an area with a recorded infiltration rate of
7.72 x 10ˉ⁶m/s, which provides adequate infiltration potential. Run-off will enter the
basin via a length of swale, introduced to improve water quality.

3.7 The failure of testing at SA2 has dictated an alternative strategy for the northern and
eastern areas of the site.  A basin is indicated on the Richard Jackson strategy plan;
however, it is not clear how this was to operate.  With infiltration testing failing to
record an acceptable rate, it is therefore proposed to utilise this basin as detention
storage prior to discharge to an IDB ditch which is located along the northern
boundary of the site.
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3.8 Test SA7 was undertaken at a depth of 2.0m.  A low rate of 1.69 x 10ˉ⁶m/s was
recorded along with a relatively shallow water table at 1.8m below ground level (bgl).
Due to this result, domestic soakaways are not proposed for use, instead roof water
is to discharge to the detention basin via the piped drainage system.

3.9 Generally, the low infiltration rates combined with the relatively shallow water table
have influenced the strategy such that all roof water is now proposed to discharge
to the detention basins.  The low infiltration rates recorded would result in overly
large cellular soakaways in the rear gardens, which causes issues with off-set
distances to the dwellings – a minimum clearance of 5.0m is required by Building
Regulations and this is not possible to achieve in all cases.
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4.0 Proposed Surface Water Drainage Details

4.1 The National Planning Policy requires that, for planning applications relating to major
development (development of 10 dwellings or more) or equivalent non-residential or
mixed development, sustainable drainage systems for the management of run-off
are put in place, unless demonstrated to be inappropriate. Sustainable drainage is
an approach to managing surface water run-off which seeks to mimic natural
drainage systems and retain water on or near the site, as opposed to traditional
drainage approaches which involve piping water off-site as quickly as possible.

SuDS involves a range of techniques including soakaways, infiltration trenches,
permeable pavements, grassed swales, ponds and wetlands.  SuDS offers
significant advantages over conventional pipe drainage systems in reducing flood
risk by attenuating the rate and quantity of surface water run-off from a site,
promoting groundwater recharge and improving water quality and amenity.

4.2 Planning Practice Guidance considers what sort of sustainable drainage system
should be considered.  Generally, the aim should be to discharge surface run-off as
high up the following hierarchy of drainage options as reasonably practicable:

1) Into the ground (infiltration);

2) To a surface water body;

3) To a surface water sewer, highway drain or another drainage system;

4) To a combined sewer.

Particular types of sustainable drainage systems may not be practicable in all
locations.

This hierarchy follows the same order of priority of Approved Document H3 of the
Building Regulations.

4.3 Site investigation has confirmed that a surface water drainage strategy based on
infiltration of run-off is viable for around half of the site, with discharge to a surface
water body proposed for the remainder.

4.4 It is a requirement of the National Planning Policy Framework (NPPF) that the
development does not increase flood risk elsewhere.  Regulators will normally
require that, for the range of annual flow rate probabilities up to and including the
1% annual exceedance probability (1 in 100 year event), the developed rate of
run-off should be no greater than the undeveloped rate of run-off for the same event.
Exceptions only apply where it is not practical to achieve this due to the size of the
hydraulic control unit.
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4.5 Non-statutory technical standards for sustainable drainage require that for:

(i) Peak Flow Control
S2 For ‘greenfield’ development, the peak run-off rate from the development to
any highway drain, sewer or surface water body for the 1 in 1 year rainfall event
and the 1 in 100 year rainfall event should never exceed the peak ‘greenfield’
run-off rate for the same event.

(ii) Volume Control
S4 Where reasonably practicable, for ‘greenfield’ development the run-off
volume from the development to any highway drain, sewer or surface water body
in the 1 in 100 year, 6 hour rainfall event should never exceed the ‘greenfield’
run-off volume for the same event.
S6 Where it is not reasonably practicable to constrain the volume of run-off to
any drain, sewer or surface water body in accordance with S4 above, the
run-off volume must be discharged at a rate that does not adversely affect flood
risk.

4.6 It would not be reasonably practicable to constrain the volume of run-off to the
‘greenfield’ run-off volume and, in these circumstances, SuDS design guidance
requires that all of the run-off from a site should discharge at a rate of 2.0 l/sec per
hectare or QBAR (whichever is the greater), for all storms up to and including the
1 in 100 year plus climate change event.

4.7 The total maximum discharge rate for the site will be limited to 2.0 l/s, with discharge
to the IDB ditch located along the northern boundary. A copy of the calculations is
included in Appendix E.

Water Quality:
4.8 CIRIA guidance stipulates that all run-off should be treated to remove a range of

contaminants prior to discharge to the environment.  CIRIA guidance C753 ‘The
SuDS Manual’ describes the process to be followed to assess the site classification
in terms of pollution risk and the mitigation measures that should be put into place
to adequately reduce the risk of pollution to the environment.

4.9 Table 4.3 from C753 classifies the land use of the site in terms of Pollution Hazard
Level as ‘very low’ for residential roofs and ‘low’ for external paved areas.  This
hazard level requires that the Simple Index approach is followed to formulate the
appropriate drainage solution for the site, as indicated in Table 26.2 overleaf:
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The pollution hazard indices relevant to the site are therefore 0.2, 0.2 & 0.05 for roof
areas and 0.5, 0.4 & 0.4 for external paved areas.

4.10 It is therefore necessary to select SuDS which provide a mitigation index at least
equal to those indicated above.  Typical mitigation indices are provided in Table 26.3
and 26.4 of C753 and the table of values is reproduced below:
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For the northern system, the use of a detention basin will provide mitigation indices
of 0.5, 0.5 & 0.6 which exceed the pollution hazard indices for the roads and roof
areas contributing to the system:

For western system the use of a swale and infiltration basin will provide a two-stage
treatment train to the access road.  This will provide adequate mitigation as follows:

Total SuDS mitigation Index = mitigation index₁ + 0.5 x (mitigation index₂)
For access roads: mitigation index = 0.5 0.6 0.6

+ 0.5 x 0.4 0.3 0.3
= 0.7 0.75 0.75

For the permeable paved private drives, the mitigation indices are 0.7, 0.7 & 0.6.
The mitigation indices exceed the potential hazard indices and therefore will provide
a satisfactory solution to pollution control.

4.11 Accordingly, the following surface water drainage strategy is proposed for the site:

• Roof run-off will drain to the receiving drainage system and onwards to the
detention basins;

• Driveways and Shared Private Drives will be constructed using permeable
paving, to be a Type A system with infiltration to the ground. The permeable
paving will provide water quality benefits to the run-off from all parking areas
prior to discharge to the ground;

• The adoptable highway will drain to the receiving drainage system via trapped
gullies;
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5.0 Appendices
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APPENDIX A – PROPOSED SITE PLAN
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CDM DESIGN REVIEW
Date Held:
Significant risks identified which are either:

1. Not likely to be obvious to a competent Contractor:

None

2. Unusual risks:

3. Likely to be difficult to manage effectively:

None

None

Landscape Materials Legend

Road Type 1 - Black permeable
tarmac road to adoptable standards
5.5m wide with 2m footpath - to
engineers spec and clients approval

Car parking bays
Permeable block paving, Marshalls
Priora - Charcoal - or similar approved.
Harringbone Pattern.

Boundary Line - Taken from the given Title
Plan and instructed by the client on 24/11/22

Timber close-boarded fence (1800mm
high)Permeable Paving slabs -

Private Patios and Paths
Stacked Bonded Concrete Flag Slabs
- 600x600mm

NOTE:
Indicative landscape only -  refer to Landscape plans.

Trees / Planting  Legend

Road Type 2 - Permeable block
paving, Marshalls Priora - Bracken - or
similar approved. Harringbone Pattern.

Timber close-boarded fence (1800mm
high) with trellis

A

B

D

C

Concrete edging kerbs

Concrete raised kerbs (dropped at
access points to driveways and paths)

Proposed new trees
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APPENDIX B – RICHARD JACKSON DRAINAGE STRATEGY PLAN
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Drawing Status

DESCRIPTIONREV DATE DRAWN CHKD

Scale

Email Address: mail@rj.uk.com

847 The Crescent, Colchester, Essex CO4 9YQ

Unit 06C130, 6th Floor, 1 St. Katherine’s Way, London, E1W 1UN

4 The Old Church, St. Matthews Road, Norwich, Norfolk NR1 1SP

Website: http://www.rj.uk.com

Tel: 01223 314794

Tel: 020 7448 9910

Tel: 01206 228800

Tel: 01603 230240

5 Quern House, Mill Court, Great Shelford, Cambs CB22 5LD

The Wheelhouse, Bonds Mill, Stonehouse, Gloucestershire GL10 3RF Tel: 01172 020070

X

N DOUGHTY

10/05/2021R LONG

1@500M DOUGHTY

LAND OFF BELL RD
BOTTISHAM
CAMBS

RESERVED MATTERS APPLICATION
FOR SURFACE WATER
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GENERAL NOTES

1. ALL DIMENSIONS ARE IN METRES UNLESS INDICATED
OTHERWISE.

2. ALL LEVELS ARE IN METRES AND RELATE TO
ORDNANCE SURVEY DATUM.

3. ALL LAND BOUNDARIES REQUIRE CHECKING.

4. DO NOT SCALE FROM THIS DRAWING.

5. REFER TO DRAWING 61232/PP/SK02 FOR DETAILS OF
FOUL WATER DRAINAGE.

REPRODUCED FROM ORDNANCE SURVEY MAP WITH THE PERMISSION OF
THE CONTROLLER OF HER MAJESTY'S STATIONERY OFFICE. c CROWN
COPYRIGHT RICHARD JACKSON LTD - ACC No. 100002572.

SOAKAWAY NOTES

1. ALL DRIVES TO PERMEABLE PAVING AND
HOUSES TO SOAKAWAY DESIGNED TO
ACCOMMODATE A 1 in 100 YEAR EVENT
WITH CLIMATE CHANGE AT 40%.

2. ALL TREES ARE TO BE REMOVED WITHIN 5m
OF PROPOSED SOAKAWAY LOCATIONS.

3. ALL SOAKAWAYS TO BE MINIMUM OF 5m
AWAY FROM ALL STRUCTURES AND 10m
FROM THE ADOPTED HIGHWAY.

4. SOAKAWAY SIZES ARE SHOWN IN TABLE A.
ALL PRIVATE DRAINAGE THAT OUTFALLS TO
A CELLULAR SOAKAWAY OR PERMEABLE
PAVING TO HAVE A SILT TRAP INSTALLED
FOR MAINTENANCE PURPOSES. EXAMPLE
DETAIL SHOWN BELOW.

5. HOUSING AREAS HAVE BEEN INCREASED BY
8% TO ACCOUNT FOR URBAN CREEP.

6. PRIVATE DRIVES ARE TO BE PERMEABLE
PAVING AND COULD ACCOMMODATE UP TO
50% OF THE ADJACENT DWELLING.

7. ALL HIGHWAY DRAINAGE TO BE DESIGNED
FOR 1 in 100 YEAR STORM WITH
SENSITIVITY TESTING FOR 40% CLIMATE
CHANGE.

8. ALL HIGHWAY SEWERS THAT HAVE LESS
THAN 1.2m COVER DEPTH TO SOFFIT, TO
HAVE CONCRETE PROTECTION.

TABLE A - DRAINAGE REQUIREMENTS FOR HOUSE PLOTS - TYPICAL HOUSE SOAKAWAYS AND PERMEABLE PAVING

SuDS TYPE
MAX AREA OF HOUSE

AND DRIVE (m²) /
CONTRIBUTING AREA

DRIVE AREA (m²) SOAKAWAY / SuDS SIZE

SOAKAWAY A 40 0 1.5m x 2.0m x 0.8m (H)

SOAKAWAY B 100 36 2.0m x 3.5m x 0.8m (H)

SOAKAWAY C 140 39 2.5m x 4.5m x 0.8m (H)

PAVING 1 259 149
PERMEABLE PAVING DEPTH UNDER BLOCKS

= 0.350m

PAVING 2 54 54
PERMEABLE PAVING DEPTH UNDER BLOCKS

= 0.350m

PAVING 3 580 441
PERMEABLE PAVING DEPTH UNDER BLOCKS

= 0.350m

PAVING 4 580 421
PERMEABLE PAVING DEPTH UNDER BLOCKS

= 0.350m

PAVING 5 341 252
PERMEABLE PAVING DEPTH UNDER BLOCKS

= 0.350m

PAVING 6 630 398
PERMEABLE PAVING DEPTH UNDER BLOCKS

= 0.400m

PAVING 7 780 640
PERMEABLE PAVING DEPTH UNDER BLOCKS

= 0.450m

PAVING 8 910 710
PERMEABLE PAVING DEPTH UNDER BLOCKS

= 0.450m

ALLOTMENT PARKING 274 274
PERMEABLE PAVING DEPTH UNDER BLOCKS

= 0.350m
A      30.09.21    AMENDED TO SUIT REVISED LAYOUT,                 RNL      MJD

AND COMMENTS FROM CAMBS HIGHWAYS

REFER TO CAMBRIDGESHIRE COUNTY
COUNCIL HOUSING ESTATE ROAD
CONSTRUCTION SPECIFICATION (APRIL
2018-AMENDED 2020) APPENDIX 15 &
16 FOR DETAILS OF THE TRIPLE LINKED
HIGHWAY CONCRETE RING SOAKAWAY.

SILT TRAP DETAIL

B     08.10.21     AMENDED INVERT LEVELS AND PIPE DIAS.         RNL      MJD
AMENDED SOAKAWAY TYPE B.
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APPENDIX C – SITE INVESTIGATION REPORT



The Byre, Woodned Lane
Cromhall, Gloucestershire GL12 8AA

Tel: 01454 269 237
www.enzygo.com

Registered in England No. 06525159 at Gresham House, 5-7 St. Pauls Street, Leeds, England, LS1 2JG

Your Ref: Date: 13 May 2022
Our Ref: CRM.1027.113.GE.L.001.B Email: steve.rhodes@enzygo.com

Harry Howard By Email: HarryHoward@hill.co.uk
Hill Partnership Ltd
The Power House,
Gunpowder Mill,
Powdermill Ln,
Waltham Abbey
EN9 1BN

Dear Harry

RE: Bell Road, Bottisham, Cambs, CB25 9DH

General

Enzygo Geoenvironmental Ltd undertook supplementary ground investigation works between 28th of March and
21st April March 2022 at the above named site. The locations of the exploratory holes are shown on Drawing
CRM.1027.113.GE.D.001 and are discussed in the sections below:

Pavement Design

Site sampling was undertaken by Enzygo Geoenvironmental Ltd comprising:

• Excavation of seven trial pits (CBR 1 to CBR7) along the route of the proposed adopted road. Trial pits
were excavated to depths of 0.5m below ground level, within natural sub-soil and at the proposed sub-
formation depth.

• Laboratory testing on recompacted samples to reflect conditions following proof rolling. Tests on
samples were undertaken on soaked samples which reflects the sub-formation becoming saturated;

• Atterberg Limits determination were undertaken on all samples which are used to assess equilibrium
values using the correlations given in Advice Note 73/06 and also provide an assessment of frost
susceptibility.

Locations of the trial pit positions are shown on Drawing CRM.1027.113.GE.D.001 overlain on to the proposed
development plan. Laboratory results are attached. When assessing the most appropriate CBR value from each
sample the result which more closely matches the equilibrium value is used.

Results of the CBR testing is presented below:

Location Soil
California Bearing Ratio

Plasticity Index Equilibrium Value Laboratory Soaked
CBR 1 Gravelly, sandy clay 10% 3% 6.3%
CBR 2 Gravelly, sandy clay 16% 3.5% 2.2%
CBR 3 Gravelly, sandy clay 16% 3.5% 3.8%
CBR 4 Gravelly, sandy clay 15% 3.5% 3.4%
CBR 5 Gravelly, silty clay 16% 3.5% 2.2%
CBR 6 Gravelly, silty clay 21% 4% 3.2%
CBR 7 Gravelly, sandy clay 19% 4% 4.4%



P a g e | 2

The exposed formation should be proof rolled, inspected and any soft materials removed and replaced with granular
fill. This should remove localised soft spots which may otherwise reduce the CBR values.

Soils are considered to be frost susceptible.

Soakaway Tests

Enzygo Geoenvironmental Ltd undertook soakaway testing at locations shown on Drawing CRM.1027.113.GE.D.001.
Soakaway locations SA1 and SA2 were undertaken using the hybrid method required by Cambridgeshire County
Council. Insufficient soakage was recorded and the tests failed.

Within the remainder of the soakaway pits three consecutive cycles of testing were undertaken at each location. As
soakage was slow tests were undertaken over consecutive days with tests being run over night where necessary.
Ground conditions are shown on the attached soakaway logs and comprised Topsoil like Made Ground over putty
chalk. Results of the soakaway testing are shown on the attached sheets and summarised on the table below:

Soakaway Depth (m bgl) Test No Soil Infiltration Rate

SA3 0.7
Test 1 1.81E-5m/s
Test 2 7.72E-6 m/s
Test 3 6.36E-6 m/s

SA4 0.7
Test 1 3.74E-5 m/s
Test 2 1.39E-5 m/s
Test 3 9.76E-6 m/s

SA5 0.7
Test 1 3.22E-5 m/s
Test 2 7.87E6 m/s
Test 3 8.66E-6 m/s

SA6 0.7
Test 1 1.48E-5 m/s
Test 2 1.41E-5 m/s
Test 3 8.64E-6 m/s

SA7 2.0
Test 1 4.44E-6 m/s
Test 2 2.80E-6 m/s
Test 3 1.69E-6 m/s

SA8 0.7
Test 1 1.69E-5 m/s
Test 2 1.23E-5 m/s
Test 3 6.81E-6 m/s

Waste Classif ication

Samples of soil were collected for Waste Assessment Criteria (WAC) testing. Ten soil samples (WAC1 to WAC10)
were collected. Soil samples were sent to I2 ltd who are UKAS and MCERTS accredited.  Two stage Waste Acceptance
Criteria (WAC) tests were undertaken on the samples. Results are attached and discussed below:

It is considered that the soils tested should be classified as Inert waste based on the chemical and WAC
testing undertaken.

The Waste Management paper 3 requires the landfill to make an appropriate assessment of the waste
classification. As such final assessment will be undertaken by the receiving landfill based on the
requirements of their permit

Gas Monitoring
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Geotechnical Laboratory Results

















































P a g e | 6

Soakaway Sheets
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Laboratory WAC Results





i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com

Report No:

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.4 3% 5% 6%

Loss on Ignition (%) ** 1.5 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --

Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) EH_1D_CU_AL # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.85 100 -- --

pH (units)** 8.4 -- >6 --

Acid Neutralisation Capacity (mmol / kg) 21 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 < 0.050 0.5 2 25

Barium * 0.0085 0.0052 0.055 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * < 0.0010 < 0.0010 0.0067 0.5 10 70

Copper * 0.0043 0.0038 0.039 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.0097 0.0048 0.053 0.5 10 30

Nickel * 0.0034 0.0043 0.043 0.4 10 40

Lead * < 0.0050 < 0.0050 0.045 0.5 10 50

Antimony * < 0.0050 < 0.0050 < 0.020 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.0055 0.0037 0.039 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 0.98 0.50 5.4 10 150 500

Sulphate * 5.1 2.1 24 1000 20000 50000

TDS* 79 42 450 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.0

Dry Matter (%) 85

Moisture (%) 15

Stage 1

Volume Eluate L2 (litres) 0.32

Filtered Eluate VE1 (litres) 0.16

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *=  UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation ** = MCERTS accredited

mg/kg

DOC 7.4 19 180 500 800 1000

Eluate Analysis

(BS EN 12457 - 3 preparation utilising end over end leaching
procedure)

2:1 8:1 Cumulative 10:1
Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

mg/l mg/l

Waste Acceptance Criteria Analytical Results
22-49345

ENZYGOGEO

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

WAC 1

0.50-1.00

Bell Road Bottisham

Lab Reference (Sample Number) 2224735
Landfill Waste Acceptance Criteria

Limits

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
Page 2 of 15



i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com

Report No:

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.5 3% 5% 6%

Loss on Ignition (%) ** 1.6 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --

Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) EH_1D_CU_AL # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.85 100 -- --

pH (units)** 8.3 -- >6 --

Acid Neutralisation Capacity (mmol / kg) 13 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 0.055 0.5 2 25

Barium * 0.0087 0.0075 0.076 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * 0.0011 0.0013 0.013 0.5 10 70

Copper * 0.0064 0.0039 0.042 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.015 0.0041 0.053 0.5 10 30

Nickel * 0.0047 0.0050 0.050 0.4 10 40

Lead * < 0.0050 < 0.0050 < 0.020 0.5 10 50

Antimony * < 0.0050 < 0.0050 < 0.020 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.016 0.0060 0.071 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 1.4 0.78 8.4 10 150 500

Sulphate * 3.8 2.1 23 1000 20000 50000

TDS* 83 49 530 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.0

Dry Matter (%) 85

Moisture (%) 15

Stage 1

Volume Eluate L2 (litres) 0.32

Filtered Eluate VE1 (litres) 0.18

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *=  UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accredited

mg/kg

DOC 8.6 21 190 500 800 1000

Eluate Analysis

(BS EN 12457 - 3 preparation utilising end over end leaching
procedure)

2:1 8:1 Cumulative 10:1
Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

mg/l mg/l

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

WAC 2

0.50-1.00

Bell Road Bottisham

Lab Reference (Sample Number) 2224736
Landfill Waste Acceptance Criteria

Limits

Waste Acceptance Criteria Analytical Results
22-49345

ENZYGOGEO

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
Page 3 of 15



i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com

Report No:

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 1.0 3% 5% 6%

Loss on Ignition (%) ** 2.9 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --

Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) EH_1D_CU_AL # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.85 100 -- --

pH (units)** 8.4 -- >6 --

Acid Neutralisation Capacity (mmol / kg) 17 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 < 0.050 0.5 2 25

Barium * 0.0081 0.0069 0.070 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * < 0.0010 < 0.0010 0.0076 0.5 10 70

Copper * 0.0054 0.0031 0.033 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.0076 0.0038 0.042 0.5 10 30

Nickel * 0.0015 0.0028 0.027 0.4 10 40

Lead * < 0.0050 < 0.0050 0.037 0.5 10 50

Antimony * < 0.0050 < 0.0050 < 0.020 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.010 0.0067 0.071 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 0.72 0.58 5.9 10 150 500

Sulphate * 4.8 2.1 23 1000 20000 50000

TDS* 84 48 510 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.0

Dry Matter (%) 82

Moisture (%) 18

Stage 1

Volume Eluate L2 (litres) 0.31

Filtered Eluate VE1 (litres) 0.18

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *=  UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accredited

mg/kg

DOC 7.5 15 140 500 800 1000

Eluate Analysis

(BS EN 12457 - 3 preparation utilising end over end leaching
procedure)

2:1 8:1 Cumulative 10:1
Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

mg/l mg/l

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

WAC 3

0.50-1.00

Bell Road Bottisham

Lab Reference (Sample Number) 2224737
Landfill Waste Acceptance Criteria

Limits

Waste Acceptance Criteria Analytical Results
22-49345

ENZYGOGEO

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
Page 4 of 15



i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com

Report No:

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.4 3% 5% 6%

Loss on Ignition (%) ** 1.7 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --

Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) EH_1D_CU_AL # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.85 100 -- --

pH (units)** 8.4 -- >6 --

Acid Neutralisation Capacity (mmol / kg) 17 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 < 0.050 0.5 2 25

Barium * 0.0081 0.0063 0.065 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * < 0.0010 < 0.0010 0.0091 0.5 10 70

Copper * 0.0059 < 0.0030 0.031 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.0069 0.0049 0.052 0.5 10 30

Nickel * 0.0024 0.0043 0.041 0.4 10 40

Lead * < 0.0050 < 0.0050 0.042 0.5 10 50

Antimony * < 0.0050 < 0.0050 0.043 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.0078 0.0028 0.034 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 0.70 0.51 5.3 10 150 500

Sulphate * 4.5 2.0 23 1000 20000 50000

TDS* 83 47 510 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.0

Dry Matter (%) 84

Moisture (%) 16

Stage 1

Volume Eluate L2 (litres) 0.31

Filtered Eluate VE1 (litres) 0.20

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *=  UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accredited

mg/kg

DOC 8.7 15 150 500 800 1000

Eluate Analysis

(BS EN 12457 - 3 preparation utilising end over end leaching
procedure)

2:1 8:1 Cumulative 10:1
Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

mg/l mg/l

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

WAC 4

0.50-1.00

Bell Road Bottisham

Lab Reference (Sample Number) 2224738
Landfill Waste Acceptance Criteria

Limits

Waste Acceptance Criteria Analytical Results
22-49345

ENZYGOGEO

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
Page 5 of 15



i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com

Report No:

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.4 3% 5% 6%

Loss on Ignition (%) ** 1.7 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --

Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) EH_1D_CU_AL # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.85 100 -- --

pH (units)** 8.5 -- >6 --

Acid Neutralisation Capacity (mmol / kg) 24 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 < 0.050 0.5 2 25

Barium * 0.0088 0.0065 0.068 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * < 0.0010 < 0.0010 0.0066 0.5 10 70

Copper * 0.0067 0.0038 0.042 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.0055 0.0030 0.033 0.5 10 30

Nickel * 0.0020 0.0040 0.037 0.4 10 40

Lead * < 0.0050 < 0.0050 0.037 0.5 10 50

Antimony * < 0.0050 < 0.0050 < 0.020 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.0098 0.0040 0.047 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 0.95 0.66 6.9 10 150 500

Sulphate * 4.7 2.0 24 1000 20000 50000

TDS* 77 44 480 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.0

Dry Matter (%) 84

Moisture (%) 16

Stage 1

Volume Eluate L2 (litres) 0.31

Filtered Eluate VE1 (litres) 0.22

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *=  UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accredited

mg/kg

DOC 8.9 15 140 500 800 1000

Eluate Analysis

(BS EN 12457 - 3 preparation utilising end over end leaching
procedure)

2:1 8:1 Cumulative 10:1
Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

mg/l mg/l

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

WAC 5

0.50-1.00

Bell Road Bottisham

Lab Reference (Sample Number) 2224739
Landfill Waste Acceptance Criteria

Limits

Waste Acceptance Criteria Analytical Results
22-49345

ENZYGOGEO

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
Page 6 of 15



i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com

Report No:

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.4 3% 5% 6%

Loss on Ignition (%) ** 1.2 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --

Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) EH_1D_CU_AL # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.85 100 -- --

pH (units)** 8.4 -- >6 --

Acid Neutralisation Capacity (mmol / kg) 17 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 < 0.050 0.5 2 25

Barium * 0.0065 0.0062 0.062 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * < 0.0010 < 0.0010 0.0062 0.5 10 70

Copper * 0.0057 0.0038 0.040 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.0062 < 0.0030 0.033 0.5 10 30

Nickel * 0.0034 0.0041 0.040 0.4 10 40

Lead * < 0.0050 < 0.0050 0.039 0.5 10 50

Antimony * < 0.0050 < 0.0050 < 0.020 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.0075 0.0039 0.043 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 1.0 0.63 6.7 10 150 500

Sulphate * 3.5 2.0 22 1000 20000 50000

TDS* 77 47 500 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.0

Dry Matter (%) 87

Moisture (%) 13

Stage 1

Volume Eluate L2 (litres) 0.33

Filtered Eluate VE1 (litres) 0.20

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *=  UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accredited

mg/kg

DOC 9.0 18 170 500 800 1000

Eluate Analysis

(BS EN 12457 - 3 preparation utilising end over end leaching
procedure)

2:1 8:1 Cumulative 10:1
Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

mg/l mg/l

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

WAC 6

0.50-1.00

Bell Road Bottisham

Lab Reference (Sample Number) 2224740
Landfill Waste Acceptance Criteria

Limits

Waste Acceptance Criteria Analytical Results
22-49345

ENZYGOGEO

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
Page 7 of 15



i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com

Report No:

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.2 3% 5% 6%

Loss on Ignition (%) ** 1.0 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --

Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) EH_1D_CU_AL # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.85 100 -- --

pH (units)** 8.6 -- >6 --

Acid Neutralisation Capacity (mmol / kg) 20 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 < 0.050 0.5 2 25

Barium * 0.0088 0.0061 0.064 20 100 300

Cadmium * < 0.0005 0.0008 0.0067 0.04 1 5

Chromium * < 0.0010 < 0.0010 0.0074 0.5 10 70

Copper * 0.0047 < 0.0030 0.025 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.0049 < 0.0030 0.026 0.5 10 30

Nickel * 0.0032 0.0032 0.032 0.4 10 40

Lead * < 0.0050 < 0.0050 0.032 0.5 10 50

Antimony * < 0.0050 < 0.0050 < 0.020 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.0085 0.0063 0.066 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 0.51 0.38 4.0 10 150 500

Sulphate * 8.6 2.3 30 1000 20000 50000

TDS* 84 41 460 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.0

Dry Matter (%) 85

Moisture (%) 15

Stage 1

Volume Eluate L2 (litres) 0.32

Filtered Eluate VE1 (litres) 0.20

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *=  UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accredited

mg/kg

DOC 7.4 9.4 92 500 800 1000

Eluate Analysis

(BS EN 12457 - 3 preparation utilising end over end leaching
procedure)

2:1 8:1 Cumulative 10:1
Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

mg/l mg/l

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

WAC 7

0.50-1.00

Bell Road Bottisham

Lab Reference (Sample Number) 2224741
Landfill Waste Acceptance Criteria

Limits

Waste Acceptance Criteria Analytical Results
22-49345

ENZYGOGEO

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
Page 8 of 15



i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com

Report No:

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.2 3% 5% 6%

Loss on Ignition (%) ** 1.2 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --

Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) EH_1D_CU_AL # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.85 100 -- --

pH (units)** 8.4 -- >6 --

Acid Neutralisation Capacity (mmol / kg) 17 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 < 0.050 0.5 2 25

Barium * 0.011 0.0068 0.071 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * 0.0012 < 0.0010 0.010 0.5 10 70

Copper * < 0.0010 < 0.0030 < 0.020 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.0047 0.0038 0.039 0.5 10 30

Nickel * 0.0027 0.0034 0.033 0.4 10 40

Lead * < 0.0050 < 0.0050 0.030 0.5 10 50

Antimony * < 0.0050 < 0.0050 < 0.020 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.0085 0.0026 0.031 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 0.47 0.38 3.8 10 150 500

Sulphate * 12 2.7 34 1000 20000 50000

TDS* 87 39 430 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.0

Dry Matter (%) 85

Moisture (%) 15

Stage 1

Volume Eluate L2 (litres) 0.32

Filtered Eluate VE1 (litres) 0.14

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *=  UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accredited

mg/kg

DOC 7.1 8.5 83 500 800 1000

Eluate Analysis

(BS EN 12457 - 3 preparation utilising end over end leaching
procedure)

2:1 8:1 Cumulative 10:1
Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

mg/l mg/l

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

WAC 8

0.50-1.00

Bell Road Bottisham

Lab Reference (Sample Number) 2224742
Landfill Waste Acceptance Criteria

Limits

Waste Acceptance Criteria Analytical Results
22-49345

ENZYGOGEO

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
Page 9 of 15



i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com

Report No:

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.2 3% 5% 6%

Loss on Ignition (%) ** 1.2 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --

Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) EH_1D_CU_AL # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.85 100 -- --

pH (units)** 8.5 -- >6 --

Acid Neutralisation Capacity (mmol / kg) 18 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 < 0.050 0.5 2 25

Barium * 0.0096 0.0057 0.061 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * 0.0013 < 0.0010 0.0065 0.5 10 70

Copper * 0.0038 < 0.0030 0.027 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.0044 < 0.0030 0.026 0.5 10 30

Nickel * 0.0032 0.0032 0.032 0.4 10 40

Lead * < 0.0050 < 0.0050 0.041 0.5 10 50

Antimony * < 0.0050 < 0.0050 < 0.020 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.0071 0.0032 0.036 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 0.43 0.35 3.6 10 150 500

Sulphate * 12 2.9 38 1000 20000 50000

TDS* 83 38 430 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.0

Dry Matter (%) 85

Moisture (%) 15

Stage 1

Volume Eluate L2 (litres) 0.31

Filtered Eluate VE1 (litres) 0.18

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *=  UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accredited

mg/kg

DOC 7.5 9.3 91 500 800 1000

Eluate Analysis

(BS EN 12457 - 3 preparation utilising end over end leaching
procedure)

2:1 8:1 Cumulative 10:1
Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

mg/l mg/l

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

WAC 9

0.50-1.00

Bell Road Bottisham

Lab Reference (Sample Number) 2224743
Landfill Waste Acceptance Criteria

Limits

Waste Acceptance Criteria Analytical Results
22-49345

ENZYGOGEO

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
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i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com

Report No:

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.6 3% 5% 6%

Loss on Ignition (%) ** 2.1 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --

Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) EH_1D_CU_AL # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.85 100 -- --

pH (units)** 8.5 -- >6 --

Acid Neutralisation Capacity (mmol / kg) 18 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 < 0.050 0.5 2 25

Barium * 0.0084 0.0081 0.081 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * < 0.0010 0.0011 0.011 0.5 10 70

Copper * 0.0064 0.0043 0.045 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.0039 0.0031 0.032 0.5 10 30

Nickel * 0.0030 0.0044 0.043 0.4 10 40

Lead * < 0.0050 < 0.0050 0.038 0.5 10 50

Antimony * < 0.0050 < 0.0050 < 0.020 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.0063 0.0049 0.051 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 0.95 0.69 7.1 10 150 500

Sulphate * 5.6 2.3 26 1000 20000 50000

TDS* 83 52 550 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.0

Dry Matter (%) 85

Moisture (%) 15

Stage 1

Volume Eluate L2 (litres) 0.31

Filtered Eluate VE1 (litres) 0.16

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *=  UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accredited

mg/kg

DOC 8.2 20 190 500 800 1000

Eluate Analysis

(BS EN 12457 - 3 preparation utilising end over end leaching
procedure)

2:1 8:1 Cumulative 10:1
Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

mg/l mg/l

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

WAC 10

0.50-1.00

Bell Road Bottisham

Lab Reference (Sample Number) 2224744
Landfill Waste Acceptance Criteria

Limits

Waste Acceptance Criteria Analytical Results
22-49345

ENZYGOGEO

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
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Analytical Report Number : 22-49345

Project / Site name: Bell Road Bottisham

Lab Sample
Number

Sample
Reference

Sample
Number

Depth (m) Sample Description *

2224735 WAC 1 None Supplied 0.50-1.00 Light brown clay and sand.

2224736 WAC 2 None Supplied 0.50-1.00 Light brown clay and sand with gravel.

2224737 WAC 3 None Supplied 0.50-1.00 Brown clay and sand with gravel and vegetation.

2224738 WAC 4 None Supplied 0.50-1.00 Light brown clay and sand with gravel and chalk.

2224739 WAC 5 None Supplied 0.50-1.00 Light brown clay and sand with gravel.

2224740 WAC 6 None Supplied 0.50-1.00 Light brown clay and sand with gravel.

2224741 WAC 7 None Supplied 0.50-1.00 Light brown clay and sand.

2224742 WAC 8 None Supplied 0.50-1.00 Light brown clay and sand.

2224743 WAC 9 None Supplied 0.50-1.00 Light brown clay and sand.

2224744 WAC 10 None Supplied 0.50-1.00 Brown clay and sand with gravel and vegetation.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
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Analytical Report Number : 22-49345

Project / Site name: Bell Road Bottisham

Analytical Test Name Analytical Method Description Analytical Method Reference
Method
number

Wet / Dry
Analysis

Accreditation
Status

Moisture Content Moisture content, determined gravimetrically. (30 oC) In house method. L019-UK/PL W NONE

Stones content of soil Standard preparation for all samples unless otherwise
detailed. Gravimetric determination of stone > 10 mm as
%  dry weight.

In-house method based on British Standard
Methods and MCERTS requirements.

L019-UK/PL D NONE

Preparation WAC leachate In-house method L043-PL W NONE

Speciated WAC-17 PAHs in soil Determination of PAH compounds in soil by extraction in
dichloromethane and hexane followed by GC-MS with
the use of surrogate and internal standards.

In-house method based on USEPA 8270. MCERTS
accredited except Coronene.

L064-PL D MCERTS

Chloride in WAC leachate (BS EN 12457-3
Prep)

Determination of Chloride colorimetrically  by discrete
analyser.

In house based on MEWAM Method ISBN
0117516260.

L082-PL W ISO 17025

Fluoride in WAC leachate (BS EN 12457-3
Prep)

Determination of fluoride in leachate by 1:1ratio with a
buffer solution followed by Ion Selective Electrode.

In-house method based on Standard Methods for
the Examination of Water and Waste Water, 21st
Ed.

L033-PL W ISO 17025

Phenol Index in WAC leachate (BS EN
12457-3 Prep)

Determination of monohydric phenols in leachate by
continuous flow analyser.

In-house method based on Examination of Water
and Wastewater 20th Edition:  Clesceri,
Greenberg & Eaton (skalar)

L080-PL W ISO 17025

Sulphate in WAC leachate (BS EN 12457-3
Prep)

Determination of sulphate in leachate by acidification
followed by ICP-OES.

In-house method based on Standard Methods for
the Examination of Water and Waste Water, 21st
Ed.

L039-PL W ISO 17025

TDS in WAC leachate (BS EN 12457-3
Prep)

Determination of total dissolved solids in leachate by
electrometric measurement.

In-house method based on Standard Methods for
the Examination of Water and Waste Water, 21st
Ed.

L031-PL W NONE

DOC in WAC leachate (BS EN 12457-3
Prep)

Determination of dissolved organic carbon in leachate by
TOC/DOC NDIR analyser.

In-house method based on Standard Methods for
the Examination of Water and Waste Water, 21st
Ed.

L037-PL W ISO 17025

PCB's by GC-MS in soil Determination of PCB by extraction with acetone and
hexane followed by GC-MS.

In-house method based on USEPA 8082 L027-PL D MCERTS

BTEX (Sum of BTEX compounds) in soil Determination of BTEX in soil by headspace GC-MS.
Individual components MCERTS accredited

In-house method based on USEPA8260 L073B-PL W MCERTS

Acid neutralisation capacity of soil Determination of acid neutralisation capacity by addition
of acid or alkali followed by electronic probe.

In-house method based on Guidance an Sampling
and Testing of Wastes to Meet Landfill Waste
Acceptance

L046-PL W NONE

Loss on ignition of soil @ 450oC Determination of loss on ignition in soil by gravimetrically
with the sample being ignited in a muffle furnace.

In house method. L047-PL D MCERTS

Mineral Oil in Soil C10 - C40 Determination of dichloromethane/hexane extractable
hydrocarbons in soil by GC-MS.

In-house method based on USEPA 8270 L076-PL D NONE

pH in soil Determination of pH in soil by addition of water followed
by electrometric measurement.

In house method. L005-PL W MCERTS

Total organic carbon in soil Determination of organic matter in soil by oxidising with
potassium dichromate followed by titration with iron (II)
sulphate.

In house method. L023-PL D MCERTS

Water matrix abbreviations:
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
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Analytical Report Number : 22-49345

Project / Site name: Bell Road Bottisham

Analytical Test Name Analytical Method Description Analytical Method Reference
Method
number

Wet / Dry
Analysis

Accreditation
Status

Water matrix abbreviations:
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

Metals in WAC leachate (BS EN 12457-3
Prep)

Determination of metals in leachate by acidification
followed by ICP-OES.

In-house method based on Standard Methods for
the Examination of Water and Waste Water, 21st
Ed.

L039-PL W ISO 17025

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.
For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.
Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

Unless otherwise indicated, site information, order number, project number, sampling date, time, sample reference and depth are provided by
the client. The instructed on date indicates the date on which this information was provided to the laboratory.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 22-49345-1 Bell Road Bottisham CRM 1027 113
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Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets.
Gravel is angular and subangular fine to coarse flint.

(Firm) white slightly clayey structureless CHALK.

Borehole completed at 5.00m.

0.30

5.00

0

1

2

3

4

5

6

7

8

Well
Depth (m) Results

{8.00}

Samples & In Situ Testing Depth
(m)

Level
(mAD) Stratum DescriptionLegend

Water
Levels

Enzygo Ltd
Tel: 01454 269237
Fax: 01454 269760
Web: www.enzygo.com

No/Type

WS1

Sheet

Ground Level (m)

Site

Start 31-03-22
Finish 31-03-22

DatesJob No

Client

CRM.1027.113

EQUIPMENT: Archway Dart compact window sampling tracked rig.
METHOD: Dynamic sampled 0.00m-5.00m begl.
CASING: Not used.
GROUNDWATER: Groundwater not encountered.
BACKFILL: On completion, a slotted pipe (50mm) was installed to 5.00m begl, granular response zone (5.00m-1.00m), bentonite seal 1.00m-0.00m, plain pipe
0.00m-1.00m agl (above ground level).

General Remarks

Depth After
Observation

(m)

Groundwater
Date

Hill Residential

Strike Depth
(m)

Casing Depth
(m)

Co-Ordinates

Bell Road, Bottisham

1 of 1

All dimensions in metres
Scale 1:50
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0.30

0.60

1.80

3.00

Wheat stubble over brown occasionally gravelly slightly sandy CLAY. Gravel is
subangular and subrounded fine to coarse flint. Sand is fine.

Light brown slightly sandy CLAY. Sand is fine.

Cream very light brown clayey gravelly fine SILT. Gravel is angular coarse weak
siltstone.

White occasionally light brown clayey chalky blocky CHALK with occasional chalk
cobbles. Increasing hardness of chalk blocks with depth.

Trial Pit completed at 3.00m.

0

1

2

3

4

Stratum Description

{4.00}

Water
Levels

Samples & In Situ Testing

Depth (m) No/Type Results
Level
(mAD)

Legend
Depth

(m)

Enzygo Ltd
Tel: 01454 269237
Fax: 01454 269760
Web: www.enzygo.com

All dimensions in metres
Scale 1:25

Logged By
KC

SA1

Sheet

Ground Level (m)DatesJob No

Client

CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: 2.00x2.00x3.00
1. Machine excavated pit from ground level to 3.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.

Bell Road, Bottisham

1 of 1

Site

Start 29-03-22
Finish 29-03-22

Hill Residential

1.
1 

E
N

Z
Y

G
O

 T
P

 L
O

G
  C

R
M

.1
02

7.
11

3 
B

O
T

T
IS

H
A

M
.G

P
J 

 G
IN

T
 S

T
D

 A
G

S
 3

_1
 E

N
Z

Y
G

O
.G

P
J 

 1
/4

/2
2



0.25

0.65

2.20

3.00

Wheat stubble over brown occasionally gravelly slightly sandy CLAY. Gravel is
subangular and subrounded fine to coarse flint. Sand is fine.

Light brown slightly sandy CLAY. Sand is fine.

Cream very light brown clayey gravelly fine SILT. Gravel is angular coarse weak
siltstone.

White occasionally light brown clayey chalky blocky CHALK with occasional chalk
cobbles.

Trial Pit completed at 3.00m.

0

1

2

3

4

Stratum Description

{4.00}

Water
Levels

Samples & In Situ Testing

Depth (m) No/Type Results
Level
(mAD)

Legend
Depth

(m)

Enzygo Ltd
Tel: 01454 269237
Fax: 01454 269760
Web: www.enzygo.com

All dimensions in metres
Scale 1:25

Logged By
KC

SA2

Sheet

Ground Level (m)DatesJob No

Client

CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: 2.00x2.00x3.00
1. Machine excavated pit from ground level to 3.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.

Bell Road, Bottisham

1 of 1

Site

Start 29-03-22
Finish 29-03-22

Hill Residential
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0.30

0.50

0.70

Wheat stubble over brown occasionally gravelly slightly sandy CLAY. Gravel is
subangular and subrounded fine to coarse flint. Sand is fine.

Light brown slightly sandy CLAY. Sand is fine.

Cream very light brown clayey gravelly fine SILT. Gravel is angular coarse weak
siltstone.

Trial Pit completed at 0.70m.

0
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2

3

4

Stratum Description

{4.00}

Water
Levels

Samples & In Situ Testing

Depth (m) No/Type Results
Level
(mAD)

Legend
Depth

(m)

Enzygo Ltd
Tel: 01454 269237
Fax: 01454 269760
Web: www.enzygo.com

All dimensions in metres
Scale 1:25

Logged By
KC

SA3

Sheet

Ground Level (m)DatesJob No

Client

CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: 2.40x0.60x0.70
1. Machine excavated pit from ground level to 0.70m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.

Bell Road, Bottisham

1 of 1

Site

Start 29-03-22
Finish 29-03-22

Hill Residential
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0.15

0.70

Wheat stubble over brown occasionally gravelly slightly sandy CLAY. Gravel is
subangular and subrounded fine to coarse flint. Sand is fine.

Cream very light brown clayey gravelly fine SILT. Gravel is angular coarse weak
siltstone.

Trial Pit completed at 0.70m.

0
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3

4

Stratum Description

{4.00}

Water
Levels

Samples & In Situ Testing

Depth (m) No/Type Results
Level
(mAD)

Legend
Depth

(m)

Enzygo Ltd
Tel: 01454 269237
Fax: 01454 269760
Web: www.enzygo.com

All dimensions in metres
Scale 1:25

Logged By
KC

SA4

Sheet

Ground Level (m)DatesJob No

Client

CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: 2.10x0.60x0.70
1. Machine excavated pit from ground level to 0.70m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.

Bell Road, Bottisham

1 of 1

Site

Start 29-03-22
Finish 29-03-22

Hill Residential
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0.30

0.55

0.70

Wheat stubble over brown occasionally gravelly slightly sandy CLAY. Gravel is
subangular and subrounded fine to coarse flint. Sand is fine.

Light brown slightly sandy CLAY. Sand is fine.

Cream very light brown clayey gravelly fine SILT. Gravel is angular coarse weak
siltstone.

Trial Pit completed at 0.70m.

0

1

2

3

4

Stratum Description

{4.00}

Water
Levels

Samples & In Situ Testing

Depth (m) No/Type Results
Level
(mAD)

Legend
Depth

(m)

Enzygo Ltd
Tel: 01454 269237
Fax: 01454 269760
Web: www.enzygo.com

All dimensions in metres
Scale 1:25

Logged By
KC

SA5

Sheet

Ground Level (m)DatesJob No

Client

CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: 2.00x0.60x0.70
1. Machine excavated pit from ground level to 0.70m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.

Bell Road, Bottisham

1 of 1

Site

Start 29-03-22
Finish 29-03-22

Hill Residential
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0.30

0.70

Grass over (soft) brown slightly gravelly CLAY. Gravel is angular and subangular fine
to coarse flint.

(Firm) white slightly clayey CHALK.

Trial Pit completed at 0.70m.
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Stratum Description

{4.00}

Water
Levels

Samples & In Situ Testing

Depth (m) No/Type Results
Level
(mAD)

Legend
Depth

(m)

Enzygo Ltd
Tel: 01454 269237
Fax: 01454 269760
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General Remarks
Dimensions: 0.50x0.60x0.70
1. Machine excavated pit from ground level to 0.70m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.30

2.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with roots and rootlets.
Gravel is angular and subangular fine to coarse flint.

(Firm) white slightly clayey CHALK.

Trial Pit completed at 2.00m.

0

1

2

3

4

Stratum Description

{4.00}

Water
Levels

Samples & In Situ Testing

Depth (m) No/Type Results
Level
(mAD)

Legend
Depth

(m)

Enzygo Ltd
Tel: 01454 269237
Fax: 01454 269760
Web: www.enzygo.com

All dimensions in metres
Scale 1:25

Logged By
GH

SA7

Sheet

Ground Level (m)DatesJob No

Client

CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: 1.50x0.60x2.00
1. Machine excavated pit from ground level to 2.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.30

0.70

Grass over (soft) brown slightly gravelly slightly sandy CLAY with roots and rootlets.
Gravel is angular and subangular fine to coarse flint.

(Firm) white slightly clayey CHALK.

Trial Pit completed at 0.70m.
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General Remarks
Dimensions: 1.50x0.60x0.70
1. Machine excavated pit from ground level to 0.70m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50

0.10

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113
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General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50

0.10

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50

0.30

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50

0.30

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50

0.30

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113
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General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50

0.30

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50

0.30

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50

0.10

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113
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General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50

0.10

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113
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General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50 - 1.00

0.10

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50 - 1.00

0.30

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50 - 1.00

0.30

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113
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General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50 - 1.00

0.30

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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CRM.1027.113

Co-Ordinates

General Remarks
Dimensions: xx1.00
1. Machine excavated pit from ground level to 1.00m begl.
2. Groundwater not encountered.
3. Trial pit sides remained vertical and stable.
4. Soil consistency based on engineer's field description.
5. On completion, the trial pit was backfilled with arisings.
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0.50 - 1.00

0.30

1.00

Grass over (soft) brown slightly gravelly slightly sandy CLAY with rootlets. Gravel is
angular and subangular fine to coarse of flint.

(Firm) white slightly clayey structureless CHALK.

Trial Pit completed at 1.00m.
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APPENDIX D – DRAINAGE STRATEGY PLAN
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ATTENUATION BASIN WITH
1:4 SIDE SLOPES

BASE 9.400, CREST 10.800

OUTFALL TO DITCH WITH
PRECAST CONCRETE

HEADWALL IL 8.900

INFILTRATION BASIN
WITH 1:4 SIDE SLOPES

BASE 9.400, CREST 11.100
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JUNCTION DETAILS : ROAD 4 - ROAD 2   LH Side
Curve 1                      E                   N         Level   Radius

Centre O1 :    554098.548   260295.645            6.000
Start  TP1:    554103.783   260298.578   10.991
End    TP2:    554096.687   260301.349   11.078

JUNCTION DETAILS : ROAD 4 - ROAD 2   RH Side
Curve 2                     E                    N         Level   Radius

Centre O2 :    554092.830   260312.714            6.000
Start  TP3:    554098.774   260313.527   10.917
End    TP4:    554094.639   260306.993   10.913
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SAFETY, HEALTH AND ENVIRONMENTAL INFORMATION BOX
NOTES: THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE RISK
REGISTER PRODUCED FOR INCLUSION IN THE HEALTH AND SAFETY
PLAN. THE HAZARDS NOTED ARE IN ADDITION TO THE NORMAL
HAZARDS AND RISKS FACED BY A COMPETENT CONTRACTOR WHEN
DEALING WITH THE TYPE OF WORKS DETAILED ON THIS DRAWING.

CONSTRUCTION RISKS:

MAINTENANCE/CLEANING/IN USE RISKS:

DEMOLITION RISKS:

· WORKING IN HIGHWAY, EXISTING SERVICES, EXCAVATIONS

· NO SIGNIFICANT RISKS.

· NO SIGNIFICANT RISKS.
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S2 - INFORMATION

A0

CAMBRIDGESHIRE COUNTY COUNCIL

AND IWNL DETAILS

NOT YET APPROVED

CONSTRUCTION OF

THESE WORKS IS AT THE

RISK OF THE

CONTRACTOR UNTIL

TECHNICAL APPROVAL

THE CONTRACTOR SHALL GIVE AT LEAST 48 HOURS ADVANCE NOTICE
TO CAMBRIDGESHIRE COUNTY COUNCIL TO ALLOW THE INSPECTOR
PROPER INSPECTION AND CHECKING OF THE WORKS AT THE
FOLLOWING DESIGNATED STAGES:

1) START OF THE WORKS
2) BEFORE BACK FILLING ANY TRENCHES UNDER NEW HIGHWAY
3) COMPLETION OF FORMATION
4) COMPLETION OF SUB-BASE
5) LAYING OF BASE
6) LAYING OF BINDER COURSE
7) LAYING OF SURFACE COURSE

INSPECTIONS REQUIRED BY THE HIGHWAYS INSPECTOR

NOTE:
CAMBRIDGESHIRE COUNTY COUNCIL'S HOUSING ESTATE ROAD
CONSTRUCTION SPECIFICATION APRIL 2018  (AMENDED AUGUST
2020) SHALL TAKE PRECEDENCE OVER THIS DRAWING

O
N

LY

IN
D

IC
A

T
IV

E

N

PRELIMINARY DRAWING:
THIS DRAWING IS FOR PRELIMINARY PURPOSES ONLY
AND MUST NOT BE READ AS A CONSTRUCTION ISSUE.
IT INDICATES DESIGN INTENT ONLY AND IS SUBJECT TO
AMENDMENT DURING FINAL DESIGN DEVELOPMENT.

NOTE:

1. DO NOT SCALE, IF IN DOUBT ASK.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT STRUCTURAL ENGINEER'S DRAWINGS
AND DETAILS, THE SPECIFICATION FOR THE WORKS, THE RELEVANT ARCHITECT'S DRAWINGS AND ANY
OTHER SPECIALIST'S DRAWINGS.

3. ANY DISCREPANCIES FOUND ON THIS OR ANY OTHER DRAWINGS ARE TO BE REPORTED TO AND RESOLVED
BY ROSSI LONG CONSULTING BEFORE THE COMMENCEMENT OF ANY WORK RELEVANT TO THE
DISCREPANCY.

4. THE PRINCIPAL CONTRACTOR IS TO PROVIDE FULLY DESIGNED PROPPING/SHORING TO FACILITATE THE
WORKS. ALL PROPPING & BRACING IS TO BE ADEQUATELY FOUNDED TO ENSURE THE STABILITY/INTEGRITY
OF THE EXISTING/PROPOSED STRUCTURES &/OR EARTHWORKS IS MAINTAINED. UNLESS INDICATED ON THE
DRAWINGS, THE TEMPORARY WORKS ARE NOT TO IMPOSE REACTIONS ON THE PERMANENT STRUCTURE
WITHOUT PRIOR WRITTEN CONSENT FROM ROSSI LONG CONSULTING.

5. THIS DOCUMENT HAS BEEN PREPARED IN ACCORDANCE WITH THE SCOPE OF ROSSI LONG CONSULTING'S
APPOINTMENT WITH ITS CLIENT AND IS SUBJECT TO THE TERMS OF THAT APPOINTMENT. ROSSI LONG
CONSULTING ACCEPTS NO LIABILITY FOR ANY USE OF THIS DOCUMENT OTHER THAN BY ITS CLIENT AND
ONLY FOR THE PURPOSES FOR WHICH IT WAS PREPARED AND PROVIDED. ONLY WRITTEN DIMENSIONS
SHALL BE USED.

6. THIS DRAWING IS BASED ON A TOPOGRAPHICAL SURVEY CARRIED OUT BY RANDALL SURVEYS (REF 16705)
AND ARCHITECTURAL DRAWINGS BY PINNEGAR HAYWARD DESIGN (REF 2972)

7. DIMENSIONS ARE STATED IN MILLIMETRES UNLESS SHOWN OTHERWISE. CHAINAGES ARE STATED IN
METRES. LEVELS ARE IN METRES AND RELATED TO ORDNANCE DATUM.

8. DIMENSIONS AND CO-ORDINATES SHOULD NOT BE SCALED FROM THIS DRAWING, IF IN DOUBT PLEASE ASK.

9. THE CONTRACTOR IS TO VERIFY THE ACCURACY OF INFORMATION PROVIDED BY OTHERS.

10. EXISTING PUBLIC UTILITY SERVICES AND PRIVATE APPARATUS ARE NOT NECESSARILY ALL SHOWN ON THIS
DRAWING. THE CONTRACTOR SHALL LIAISE WITH THE APPROPRIATE UTILITY PROVIDER TO DETERMINE
PRECISELY WHERE ON SITE EXISTING SERVICES ARE LOCATED. SERVICES SHALL BE LOCATED AND
MARKED OUT ON SITE PRIOR TO ANY EXCAVATION WORK BEING COMMENCED.

11. ALL EXISTNG SERVICES, SEWERS AND DRAINS INDICATED ON THIS AND ANY OTHER RELATED DRAWINGS
ARE SHOWN ONLY INDICATIVELY, AND SHALL HAVE THEIR POSITION AND LEVEL CONFIRMED ON SITE BY
THE CONTRACTOR.

12. THE PROPOSED ACCESS ROADS ARE TO BE OFFERED FOR ADOPTION TO CAMBRIDGESHIRE COUNTY
COUNCIL UNDER A SECTION 38 AGREEMENT, WHERE NOT RETAINED AS PRIVATE AND INDICATED AS SUCH.

13. ALL HIGHWAY WORKS SHALL BE CONSTRUCTED FULLY IN ACCORDANCE WITH CAMBRIDGESHIRE COUNTY
COUNCIL'S SPECIFICATION, CONTAINED IN THEIR PUBLICATION "HOUSING ESTATE ROAD CONSTRUCTION
SPECIFICATION APRIL 2018" (AMENDED AUGUST 2020) AND NATIONAL HIGHWAYS' SPECIFICATION FOR
HIGHWAY WORKS. THE CONTRACTOR SHALL LIAISE WITH CAMBRIDGESHIRE COUNTY COUNCIL'S HIGHWAYS
DEVELOPMENT MANAGEMENT INSPECTOR WITH REGARD TO INSPECTIONS AT THE APPROPRIATE STAGES
OF THE WORKS.

14. FOUL WATER FROM THE DEVELOPMENT SHALL BE DRAINED TO AN EXISTING FOUL WATER MANHOLE
LOCATED AT THE SITE ENTRANCE ONTO OX MEADOW.

15. IT IS THE INTENTION THAT THE FOUL AND SURFACE WATER SEWERAGE WILL BE ADOPTED BY INDEPENDENT
WATER NETWORKS LTD UNDER A SECTION 104 AGREEMENT. THEREFORE, THE SEWERS SHALL BE
CONSTRUCTED IN ACCORDANCE WITH "DESIGN AND CONSTRUCTION GUIDANCE FOR FOUL AND SURFACE
WATER SEWERS OFFERED FOR ADOPTION UNDER THE CODE FOR ADOPTION AGREEMENTS FOR WATER
AND SEWERAGE COMPANIES OPERATING WHOLLY OR MAINLY IN ENGLAND ("THE CODE") APPROVED
VERSION 2.0, 10 MARCH 2020" AND THE CONTRACTOR SHALL LIAISE WITH INDEPENDENT WATER NETWORKS
LTD WITH REGARD TO INSPECTIONS AT THE APPROPRIATE STAGES OF THE WORKS.

16. CONNECTIONS TO THE EXISTING SEWER SHALL BE SUBJECT TO A S106 AGREEMENT AND THE APPROVAL OF
ANGLIAN WATER AND SHALL BE CARRIED OUT BY A CONTRACTOR APPROVED BY ANGLIAN WATER. THE
CONTRACTOR SHALL COMPLY WITH THE REQUIREMENTS OF ANGLIAN WATER WITH REGARDS TO
SUBMITTING METHOD STATEMENTS, RISK ASSESSMENTS ETC FOR OBTAINING A 'PERMIT TO WORK' ON THE
SEWER.

17. ALL CONNECTIONS TO ADOPTABLE SEWERS TO BE MADE IN VITRIFIED CLAY (FW) OR PVC-U (SW).

18. ALL NON-ADOPTABLE DOMESTIC DRAINAGE SHALL BE SUBJECT TO INSPECTIONS BY THE LOCAL BUILDING
CONTROL OFFICER. THE CONTRACTOR SHALL LIAISE WITH THE BUILDING INSPECTOR WITH REGARD TO
ARRANGING INSPECTIONS AT THE APPROPRIATE STAGES OF THE WORK.

19. PROTECTION TO DOMESTIC SEWERS:
WHERE THE COVER TO PIPES UNDER TRAFFICKED AREAS IS LESS THAN 900mm THE PIPELINE SHALL BE
PROTECTED WITH A MIN 150mm THICK CONCRETE SURROUND (BED TYPE Z1).

20. PROTECTION TO IWNL ADOPTABLE SEWERS:
WHERE THE COVER TO PIPES UNDER THE CARRIAGEWAY IS LESS THAN 1200mm THE PIPELINE SHALL BE
PROTECTED WITH A 175mm THICK REINFORCED CONCRETE SLAB (BED TYPE Z3).

21. PROTECTION TO HIGHWAY SEWERS:
WHERE THE COVER TO PIPES UNDER THE CARRIAGEWAY IS LESS THAN 1200mm THE PIPELINE SHALL BE
PROTECTED BY A FULL CONCRETE BED AND SURROUND (BED TYPE Z1).

22. ALL PIPES ENTERING OR LEAVING MANHOLES SHALL BE LAID WITH THEIR SOFFITS LEVEL, UNLESS SHOWN
OR AGREED OTHERWISE.

23. GULLY CONNECTIONS TO BE 150mm DIA AT A GRADIENT NO FLATTER THAN 1 IN 150 UNLESS STATED
OTHERWISE.

24. ALL DOMESTIC DRAINAGE PIPE LINES (NOT SHOWN) SHALL BE 100mm DIA CLAYWARE OR PVC,UNLESS
STATED OTHERWISE. 100mm DIA STORM DRAINS SHALL BE LAID AT A GRADIENT NO FLATTER THAN 1 IN 100,
AND FOUL WATER DRAINS TO A GRADIENT NO FLATTER THAN 1 IN 80.

25. THE SURFACE COURSE ON THE ACCESS ROAD SHALL BE DEFERRED UNTIL BUILDING WORK FOR THE
WHOLE DEVELOPMENT IS COMPLETE. MEASURES TO PROTECT IRONWORK SHALL BE AGREED WITH THE
HIGHWAY INSPECTOR.

26. ALL WORKS WITHIN THE EXISTING HIGHWAY SHALL BE CARRIED OUT FULLY IN ACCORDANCE WITH THE NEW
WORKS AND STREET WORKS ACT 1991 AND TO CHAPTER 8 OF THE TRAFFIC SIGNS MANUAL. THE
CONTRACTOR SHALL PROVIDE, ERECT, MAINTAIN AND REMOVE UPON COMPLETION ALL TEMPORARY
SIGNING REQUIRED FOR WORKS CARRIED OUT WITHIN THE HIGHWAY. THE CONTRACTOR SHALL LIAISE
WITH THE STREET WORKS INSPECTOR OF CAMBRIDGESHIRE COUNTY COUNCIL WITH REGARD TO
AGREEING APPROPRIATE METHODS OF TRAFFIC MANAGEMENT.

27. THE REINSTATEMENT OF THE EXISTING HIGHWAY SHALL BE CARRIED OUT FULLY IN ACCORDANCE WITH
CAMBRIDGESHIRE COUNTY COUNCIL'S HOUSING ESTATE ROAD CONSTRUCTION SPECIFICATION APPENDIX
19. REINSTATEMENT SHALL BE PERMANENT (ON FIRST VISIT). TRENCH BACKFILL MATERIAL SHALL BE TYPE 1
GRANULAR SUB-BASE.

28. THE CONTRACTOR SHALL SUBMIT TO THE STREET WORKS COORDINATOR AND UTILITY COMPANIES THE
APPROPRIATE 'N' NOTICES. UPON COMPLETION OF THE WORKS THE CONTRACTOR SHALL SUBMIT TO THE
STREET WORKS COORDINATOR THE APPROPRIATE 'R' NOTICE.

29. ALL PROPRIETARY MATERIALS SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S
INSTRUCTIONS AND RECOMMENDATIONS.

30. NO TREES, HEDGES OR SHRUBS SHALL BE TAKEN UP OR OTHERWISE DAMAGED UNLESS NOTED TO THE
CONTRARY ON THE DRAWINGS, OR EXPRESS PERMISSION IS FIRST OBTAINED FROM THE EMPLOYER.

31. FOR PRECISE POSITIONS AND DETAILS OF DOMESTIC PATHS, SHEDS, BIN STORES, WASHING LINES ETC
PLEASE REFER TO THE ARCHITECTS DRAWINGS.

32. FOR DETAILS OF LANDSCAPING AND PLANTING PLEASE REFER TO THE LANDSCAPING DRAWING PREPARED
BY OTHERS.

33. THE MAIN CONTRACTOR IS RESPONSIBLE FOR ACHIEVING AND MAINTAINING THE STABILITY OF
EARTHWORKS AND ANY EXISTING STRUCTURES ON THE SITE AND ADJOINING SITES, TAKING ALL
NECESSARY PRECAUTIONS TO SAFEGUARD THIS STABILITY. ADEQUATE SHORING IS TO BE INSERTED
DURING THE WORKS TO ENSURE STABILITY AND SUCH SHORING IS TO BE ADEQUATELY FOUNDED AND
BRACED.

34. PRIOR TO COMMENCING ANY DRAINAGE WORKS THE CONTRACTOR SHALL CHECK AND CONFIRM BACK TO
ROSSI LONG CONSULTING LTD THE EXISTING INVERT LEVEL OF ALL OUTFALLS AND/OR CONNECTIONS TO
EXISTING SEWERS. ANY WORK CARRIED OUT WITHOUT DOING THIS IS ENTIRELY AT THE CONTRACTOR'S
OWN RISK.

© ROSSI LONG CONSULTING 2022.

SITE LAYOUT & PRIVATE DRAINAGE UPDATED 25.01.23P02 EF PDC

EDGE DETAIL REFS ADDED, PRIVATE DRAINAGE
REFS UPDATED, LEVELS ADDED TO GARDENS

10.02.23P04 BJD PDC

UPDATED AFTER LAYOUT CHANGES FROM
VEHICLE TRACKING

07.02.23P03 BJD -

PRIVATE FW DRAINAGE UPDATED 10.03.23P05 EF PDC
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APPENDIX E – SURFACE WATER DRAINAGE CALCULATIONS



Rossi Long Consulting Limited Page 1
Meridian House Bell Road, Bottisham
16 Meridian Way, Norwich North Surface Water Nework
Norfolk, NR7 0TA
Date 04/11/2022 Designed by BJD
File North network Nov22.MDX Checked by PDC
Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 2
FEH Rainfall Version 2013

Site Location GB 554256 260314 TL 54256 60314
Data Type Point

Maximum Rainfall (mm/hr) 50
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 0.750

PIMP (%) 100
Add Flow / Climate Change (%) 0

Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00

Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 12.254 0.244 50.2 0.063 5.00 0.0 0.600 o 225 Pipe/Conduit
1.001 27.797 0.154 180.0 0.083 0.00 0.0 0.600 o 300 Pipe/Conduit
1.002 22.425 0.125 180.0 0.097 0.00 0.0 0.600 o 300 Pipe/Conduit
1.003 13.853 0.077 180.0 0.023 0.00 0.0 0.600 o 300 Pipe/Conduit
1.004 7.500 0.075 100.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
1.005 15.250 0.520 29.3 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 50.00 5.11 10.170 0.063 0.0 0.0 0.0 1.85 73.6 8.5
1.001 50.00 5.51 9.851 0.146 0.0 0.0 0.0 1.17 82.6 19.8
1.002 50.00 5.83 9.697 0.243 0.0 0.0 0.0 1.17 82.6 32.9
1.003 50.00 6.02 9.572 0.266 0.0 0.0 0.0 1.17 82.6 36.0
1.004 50.00 6.10 9.495 0.266 0.0 0.0 0.0 1.57 111.1 36.0
1.005 50.00 6.21 9.420 0.266 0.0 0.0 0.0 2.43 96.4 36.0



Rossi Long Consulting Limited Page 2
Meridian House Bell Road, Bottisham
16 Meridian Way, Norwich North Surface Water Nework
Norfolk, NR7 0TA
Date 04/11/2022 Designed by BJD
File North network Nov22.MDX Checked by PDC
Innovyze Network 2020.1.3

Free Flowing Outfall Details for Storm

©1982-2020 Innovyze

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.005 11.000 8.900 0.000 0 0



Rossi Long Consulting Limited Page 3
Meridian House Bell Road, Bottisham
16 Meridian Way, Norwich North Surface Water Nework
Norfolk, NR7 0TA
Date 04/11/2022 Designed by BJD
File North network Nov22.MDX Checked by PDC
Innovyze Network 2020.1.3

Online Controls for Storm

©1982-2020 Innovyze

Hydro-Brake® Optimum Manhole: 6, DS/PN: 1.005, Volume (m³): 2.2

Unit Reference MD-SHE-0066-2000-1100-2000
Design Head (m) 1.100

Design Flow (l/s) 2.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes

Diameter (mm) 66
Invert Level (m) 9.420

Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.100 2.0
Flush-Flo™ 0.289 1.8
Kick-Flo® 0.584 1.5

Mean Flow over Head Range - 1.7

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.6 1.200 2.1 3.000 3.2 7.000 4.7
0.200 1.8 1.400 2.2 3.500 3.4 7.500 4.9
0.300 1.8 1.600 2.4 4.000 3.6 8.000 5.0
0.400 1.8 1.800 2.5 4.500 3.8 8.500 5.1
0.500 1.7 2.000 2.6 5.000 4.0 9.000 5.3
0.600 1.5 2.200 2.7 5.500 4.2 9.500 5.4
0.800 1.7 2.400 2.9 6.000 4.4
1.000 1.9 2.600 3.0 6.500 4.5
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Storage Structures for Storm
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Infiltration Basin Manhole: 5, DS/PN: 1.004

Invert Level (m) 9.495 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 1.00
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 53.0 0.500 159.0 1.000 293.0 1.300 406.0
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 554256 260314 TL 54256 60314

Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
Level
(m)

1.000 1 15 Winter 2 +0% 100/15 Summer 10.231
1.001 2 15 Winter 2 +0% 30/15 Summer 9.963
1.002 3 180 Winter 2 +0% 30/15 Summer 9.852
1.003 4 180 Winter 2 +0% 30/15 Summer 9.851
1.004 5 180 Winter 2 +0% 2/120 Summer 9.849
1.005 6 180 Winter 2 +0% 2/15 Summer 9.861

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time

(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 -0.164 0.000 0.17 10.4 OK
1.001 2 -0.188 0.000 0.29 21.9 OK



Rossi Long Consulting Limited Page 6
Meridian House Bell Road, Bottisham
16 Meridian Way, Norwich North Surface Water Nework
Norfolk, NR7 0TA
Date 04/11/2022 Designed by BJD
File North network Nov22.MDX Checked by PDC
Innovyze Network 2020.1.3

2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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1.002 3 -0.144 0.000 0.15 10.7 OK
1.003 4 -0.021 0.000 0.16 11.1 OK
1.004 5 0.054 0.000 0.03 173 2.1 SURCHARGED
1.005 6 0.216 0.000 0.02 1.8 SURCHARGED

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time

(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 554256 260314 TL 54256 60314

Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
Level
(m)

1.000 1 15 Winter 30 +0% 100/15 Summer 10.268
1.001 2 15 Winter 30 +0% 30/15 Summer 10.225
1.002 3 240 Winter 30 +0% 30/15 Summer 10.176
1.003 4 240 Winter 30 +0% 30/15 Summer 10.174
1.004 5 240 Winter 30 +0% 2/120 Summer 10.172
1.005 6 240 Winter 30 +0% 2/15 Summer 10.184

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time

(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 -0.127 0.000 0.39 24.4 OK
1.001 2 0.074 0.000 0.72 53.6 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2020 Innovyze

1.002 3 0.179 0.000 0.25 18.0 SURCHARGED
1.003 4 0.302 0.000 0.28 19.2 SURCHARGED
1.004 5 0.377 0.000 0.03 477 2.1 SURCHARGED
1.005 6 0.539 0.000 0.02 1.8 SURCHARGED

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time

(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 554256 260314 TL 54256 60314

Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
Level
(m)

1.000 1 15 Winter 100 +40% 100/15 Summer 11.323
1.001 2 15 Winter 100 +40% 30/15 Summer 11.182
1.002 3 15 Winter 100 +40% 30/15 Summer 10.939
1.003 4 480 Winter 100 +40% 30/15 Summer 10.582
1.004 5 480 Winter 100 +40% 2/120 Summer 10.580
1.005 6 480 Winter 100 +40% 2/15 Summer 10.595

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time

(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 0.928 0.000 0.67 42.5 SURCHARGED
1.001 2 1.031 0.000 1.23 91.6 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
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1.002 3 0.943 0.000 2.10 153.1 SURCHARGED
1.003 4 0.710 0.000 0.31 21.2 SURCHARGED
1.004 5 0.785 0.000 0.03 879 2.3 SURCHARGED
1.005 6 0.950 0.000 0.02 2.0 SURCHARGED

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time

(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 100
FEH Rainfall Version 2013

Site Location GB 554256 260314 TL 54256 60314
Data Type Point

Maximum Rainfall (mm/hr) 50
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 0.750

PIMP (%) 100
Add Flow / Climate Change (%) 0

Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00

Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

2.000 20.951 0.140 149.7 0.077 5.00 0.0 0.600 o 225 Pipe/Conduit
2.001 47.799 0.481 99.4 0.047 0.00 0.0 0.600 o 225 Pipe/Conduit
2.002 14.082 0.064 220.0 0.067 0.00 0.0 0.600 o 300 Pipe/Conduit
2.003 23.048 0.062 371.1 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

2.000 50.00 5.33 10.230 0.077 0.0 0.0 0.0 1.07 42.4 10.4
2.001 50.00 5.93 10.090 0.124 0.0 0.0 0.0 1.31 52.1 16.8
2.002 50.00 6.16 9.534 0.191 0.0 0.0 0.0 1.06 74.6 25.9
2.003 50.00 7.13 10.900 0.191 0.0 0.0 0.0 0.39 3.1« 25.9
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Storage Structures for Storm
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Infiltration Basin Manhole: Bas, DS/PN: 2.003

Invert Level (m) 9.400 Safety Factor 5.0
Infiltration Coefficient Base (m/hr) 0.25700 Porosity 1.00
Infiltration Coefficient Side (m/hr) 0.25700

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 33.0 0.500 104.0 1.000 199.0 1.300 281.0
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 554256 260314 TL 54256 60314

Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 100
Climate Change (%) 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
Level
(m)

2.000 10 15 Winter 100 +40% 100/15 Summer 11.390
2.001 11 15 Winter 100 +40% 100/15 Summer 11.174
2.002 12 240 Winter 100 +40% 100/15 Summer 10.395
2.003 Bas 240 Winter 100 +40% 10.390

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time

(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

2.000 10 0.935 0.000 1.24 47.9 SURCHARGED
2.001 11 0.859 0.000 1.47 73.6 SURCHARGED
2.002 12 0.561 0.000 0.42 26.1 SURCHARGED
2.003 Bas -0.610 0.000 0.00 260 0.0 OK


