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EXECUTIVE SUMMARY

MEC Environmental Ltd has been appointed by Scenic Homes Limited to provide a ‘Phase 2
Environmental Interpretative Report Inc. Remediation & Verification Plan’ for the proposed
development of 7 No. residential houses on land located to the south of 199 Cradge Bank,
Spalding, PE11 3AQ.

This report:

e Reviews the findings of recent intrusive works to confirm ground conditions and any identified
environmental risk(s), including refinement of the Conceptual Site Model — see Section 3.

e Determines the scope of any required mitigation controls necessary to manage identified
environmental risk(s) — see Sections 4 and 5.

e Confirms verification requirements for any mitigation controls determined to be required -
see Section 6.

e Discusses wider construction phase management considerations relating to environmental
matters — see Section 7.

It is incumbent on The Client to review the content of this report and ensure that MEC’s
interpretation of the construction proposals is accurate (see Section 1.3). Any changes to the
construction proposals outlined should be notified to MEC for review (and update of this report
if / as required).

This document should be read in its entirety, but of note:

e Section 5: Gas risk mitigation is required to all 7 No. proposed houses (including integral
garages), comprising passive sub-slab venting and provision of a gas resistant membrane.

e Section 6: The sub-slab venting and gas resistant membrane require verification inspection.

e Section 7.1: Following successful verification of the gas resistant membrane, protection
(insulation board to house footprint, loose-laid 1200-gauge polythene sheet to integral
garages) should be placed promptly to prevent damage by follow-on trades.

e Section 7.2: All service ducts which pass through the floor slab construction should be sealed.

e Section 7.4: Should any topsoil / subsoil be required in areas of private gardens or communal
soft landscaping, this material should be verified as chemically suitable prior to placement.

It is the responsibility of The Client (or their appointed Planning Consultant) to submit a copy of
this document for approval to the Local Authority (as/if required per Planning Conditions) and
any development Warranty Provider. MEC do not make these submissions direct but will provide
technical support as/if required following submission. It is strongly recommended that the
contents of this report are not acted on until approval has been granted.
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1 Introduction

1.1 Report Objectives

MEC Environmental Ltd (MEC) has been appointed by Scenic Homes Limited ('The Client’) to
provide a ‘Phase 2 Environmental Interpretative Report Inc. Remediation & Verification Plan’ for
the proposed development of 7 No. residential houses on land located to the south of 199 Cradge
Bank, Spalding, PE11 3AQ (hereafter referred to as ‘The Site’).

The above scheme has received Planning Permission from South Holland District Council, Planning
Reference H16-0279-24. Associated with the Planning Permission are Conditions 11 and 12 which
relate to environmental matters associated with the site:

e Condition 11: The development hereby permitted shall not be commenced until a scheme to
deal with any contamination of land or pollution of controlled waters has been submitted to,
and approved in writing by, the Local Planning Authority.

e Condition 12: If contamination of land and/or pollution of controlled waters has been
identified as a result of investigation undertaken in accordance with Condition 11 above and
remediation is required, a fully copy of a verification report shall be submitted to, and
approved in writing by, the Local Planning Authority prior to the first occupation of the
development. The report shall provide verification that the required works regarding
contamination have been carried out in accordance with the approved Method Statement(s).
Post-remediation sampling and monitoring results shall be included in the closure report to
demonstrate that the required remediation objectives and criteria has been fully met.

Previously, MEC has issued a ‘Phase 1 — Preliminary Risk Assessment’ (PRA) for the site (MEC
Document Reference MEC_2025_D0028, Issue 1, Dated 17 June 2025). The PRA used available
data sources to develop a preliminary Conceptual Site Model (pCSM) for the site. The pCSM
highlighted:

e An information data gap relating to the potential for on-site Made Ground as a result of the
recent sites usage for building materials storage associated with an adjacent residential
development; and

e The natural underlying geology of the Tidal Flat Deposits (which contains local organic
material, including Peat) is a potential source of ground gas, requiring mitigation measures
commensurate with a Characteristic Situation 2 (CS2) site designation per the British Standard
(BS8485:2015+A1:2019') and CL:AIRE Research Bulletin 172.

1BS8485:2015+A1:2019 — Code of Practice for the Design of Protective Measures for Methane and Carbon Dioxide Ground
Gases for New Buildings. BSI, 2019.
2 CL:AIRE Research Bulletin 17 — A Pragmatic Approach to Ground Gas Risk Assessment. Card, Wilson and Mortimer.

November 2012.
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In response to the above, a phase of intrusive works has been completed on site by Shields Wilson

Limited. The intrusive works were completed to determine the extent and composition of any

Made Ground present, whilst also facilitating the collection of soil samples for chemical laboratory

testing.

This ‘Phase 2 Environmental Interpretative Report’ is submitted in response to the above, with

the specific objective of:

e Reviewing the Shields Wilson intrusive works to confirm ground conditions and any identified
environmental risk(s), including refinement of the Conceptual Site Model in response to these
works — see Section 3.

e Determining the scope of any required mitigation controls necessary to manage idenified
environmental risk(s) — see Sections 4 and 5.

e Confirming verification requirements for any mitigation controls determined to be required —
see Section 6.

e Identifying any wider construction phase management considerations relating to
environmental matters — see Section 7.

Explicitly, this document does not provide any guidance or recommendations with respect to

geotechnical risks at the site or waste management. Where / as required, Specialists in these

fields should be consulted.

This report has been prepared in general accordance with UK Guidance and good practice,

including (but not limited to):

e British Standard 10175:2011+A2:2017 — Investigation of Potentially Contaminated Sites —
Code of Practice. BSI, 2017.

e British Standard 5930:2015+A1:2020 — Code of Practice for Ground Investigations. BSI, 2020.

e British Standard 8485:2015+A1:2019 — Code of Practice for the Design of Protective Measures
for Methane and Carbon Dioxide Ground Gases for New Buildings. BSI, 2019.

e Land Contamination Risk Management. Environment Agency, 2020.
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The afore referenced documents, alongside The Building Safety Act 20223 (and others), require
demonstration of competence. Specifically, it is required that person(s) undertaking such reports
have appropriate skill, knowledge, experience and behaviours.

Consistent with the above, this report has been prepared by a degree-qualified Engineer (BEng
Hons) with over 20yrs in professional practice, who has demonstrated to industry peers via a
formal process of technical review and assessment, sufficient skill, knowledge, experience and
behaviours such that they have obtained Chartered Geologist (CGeol) status and are Accredited
by the Society of Brownfield Risk Assessment (ASoBRA*) for both Permanent Gas and Vapour
Intrusion Risk Assessment, plus are Registered (RSoBRA) for Human Health Risk Assessment.

In maintaining CGeol and ASoBRA / RSoBRA status via the Chartership / Accreditation Revalidation
processes required of the Awarding Bodies, the individual undertaking this report also
demonstrates a commitment to maintaining professional standards via the implementation of
continuing professional development, facilitated by a working culture which supports the
individual to work within the parameters of their skill, knowledge and experience.

1.2 Information

This report is based on information provided to MEC by the Client — see Table 1.

Table 1. Information Provided to MEC

Shields Wilson Document Undated — SW 24-331-REP- Ground Investigation Report Upon Land off Cradge Bank,
Limited Received by MEC 14 July | 01-A Spalding, PE11 3AQ
2025

A copy of the above report is provided in Appendix A.

3 The Building Safety Act 2022 (Commencement No. 1, Transitional and Saving Provisions) Regulations 2022 (Statutory
Instrument No. 561)
4 https://sobra.org.uk/accreditation/reqister-of-sobra-risk-assesors/
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N
Issue 1, JuIy 2025 8 MECENVIRONMENTAL


https://sobra.org.uk/accreditation/register-of-sobra-risk-assesors/

I\
N

Phase 2 - Environmental Interpretative Report Inc. Remediation & Verification Plan
MEC ENVll‘lgNMENTAL

Land to South of 199 Cradge Bank, Spalding, PE11 3AQ

1.3 Proposed Development

1.3.1 Layout and Setting

The development comprises 7 No. residential houses referred to as Plots 1 to 7. Garages are
proposed integral to the residential properties. A development layout drawing is provided as
Figure 1.

VAN L

NG i

Figure 1. Proposed Site Plan (Seven 22 Architecture Limited, Drawing Number 099 (S) — 01, October 2024.
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1.3.2 Foundations & Floor Slab Construction

In addition to the document listed in Table 1, a selection of drawings has been provided for the
residential dwellings which show the proposed foundation and floor slab construction. These
drawings indicate:

e Foundations: Comprise 220mm diameter bottom driven steel cased mini piles, terminated at
circa 10m to 12m below ground level, grouted with concrete slurry and terminated to
reinforced concrete ground beams;

e Building Construction: Comprises solid blockwork (not timber frame);

e Floor Slab Construction: The floor slab construction (bottom up) comprises:

o Passive Sub-Slab Venting: Minimum 225mm deep open void, passively vented via a
series of telescopic (cranked) vents to air bricks located on two opposing elevations of
each dwelling, with cross-venting (missed blockwork) provision to sleeper walls*.
Beam and Block Floor Slab.

Insulation (100mm thk) [Omitted in garage areas].

Screed (50mm thk).

Finishes.

O O O O

*Note: Ventilation Markups have been provided to MEC, showing the location of proposed
telescopic air bricks and cross-venting to sleeper walls. The provisions exceed the
requirements of England Building Regulations Approved Document Part C. Copies of these
drawings are presented in Appendix B.
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2 Preliminary Risk Assessment — Summary

MEC's ‘Phase 1 — Preliminary Risk Assessment (PRA)’ is a normative reference to this document
and should be read in conjunction with it. However, for ease of review, Table 2 provides a

summary of the key information from the PRA.

Table 2. Phase 1-PRA, Summary

Site Location South of 199 Cradge Bank, Spalding, PE11 3AQ 21
Site Area 0.22 Hectares
NGR 523480, 320140
Previous Site Use | Previously part of wider area which comprised the former ‘Millfield Nursery’ site.
Site Setting Rural area, immediately adjacent land uses comprising residential properties — including those recently
constructed on the wider area of the former Millfield Nursery site. An open drain and Cradge Bank are
present to the east, with Welland Bank and the River Welland beyond.
Site History The site remained undeveloped agricultural land until circa 1980 when structures (Greenhouses) 2.2
associated with the former Millfield Nursery site impinged onto the southern portion of the development
area. These structures (Greenhouses) were extended in the 1980’s, covering much of the site (and
adjacent land) by 1988. Millfield Nursery was demolished in circa 2022, after which time the wider area
of the former nursery site was redeveloped with residential housing. During the residential
redevelopment works, the site area to which this report pertains was used for the storage of building
materials.
Geology Tidal Flat Deposits, underlain by the Oxford Clay Formation. 2.3
Hydrology and The site is located on low-lying fenland, with various Drains and Channels near the site. The drift and 24
Hydrogeology solid geology both comprise Unproductive Strata, i.e. low permeability materials which will have
negligible significance for water supply or river base flow. The site is not located within a Groundwater
Source Protection Zone.
Radon The site is not located in an area where new buildings or extensions require radon mitigation. 25
Mineral Sites One mineral site was identified circa 170m north of the site, used for clay extraction and subsequently 2.6
infilled in the 1930’s. The former mineral site is not considered to pose a credible risk to the on-site
development.
Coal Mining The site is not located in an area of coal mining. 2.7
Landfills No landfills are listed within 250m of the site. 2.8
Per Intrusive Works on Wider Area of Former Millfield Nursery site (GeoDyne Limited, 2019):
Ground Encountered ground conditions comprised a mantle of Topsoil (locally reworked with inclusions of brick/ | 3.2
Conditions glass) underlain by Tidal Flat Deposits. The Tidal Flat Deposits were predominantly fine grained when
first encountered, either described as clay or silt, with variable sand content. Within some exploratory
hole locations fibrous Peat and fibrous reed-type organic vegetation was noted locally, albeit not
extensively through the lateral / vertical profile of the Tidal Flat Deposits. At between 10.4m and
10.8mbgl the Tidal Flat Deposits become predominantly granular, being described as silty sand with
variable gravel content. The Oxford Clay Formation was encountered at between 12.4m and 13.3m bgl,
described as very stiff slightly gravelly clay.
Groundwater Groundwater was typically recorded within the Tidal Flat Deposits at around 1mbg|, with running sand / 3.3
Conditions silt noted locally within the unit.
Ground Gas The high-water levels encountered on site resulted in flooding of installed gas monitoring standpipes and | 3.4
Conditions compromised ground gas monitoring data quality. Based on encountered ground conditions, a CS2
designation has been determined by MEC, per the approach presented in CL:AIRE Research Bulletin 17
— A Pragmatic Approach to Ground Gas Risk Assessment.
Contamination Chemical testing of representative soil samples included analysis for metals, Poly Aromatic 35
Hydrocarbons and Speciated Total Petroleum Hydrocarbons (TPH) plus a pesticide and herbicide screen
and asbestos screen. Excluding some local TPH results near fuel tanks (located circa100m south-west
of the development site and therefore not considered a credible source), chemical testing did not record
elevated determinants relative to adopted Human Health Generic Assessment Criteria based on a
‘Residential with Plant Uptake’ end use.

Issue 1, July 2025
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The information from the Phase 1 PRA was used to inform the development of a preliminary
Conceptual Site Model (pCSM), a copy of which is provided as Figure 2.
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Figure 2. Pictorial Representation of preliminary Conceptual Site Model (pCSM)

In summary:

e The PRA indicated the site was previously occupied by Greenhouse structures associated with
the wider Millfield Nursery site. Consistent with this site history, previous investigations did
not identify any gross contamination which would likely pose an unacceptable risk to future
residential occupants and/or Controlled Waters.

e After the Nursery closed the Greenhouses were demolished and the wider area developed
with residential houses. The area of the former Nursery to which this report pertains was
used for building materials storage during the adjacent development works. Itis possible that
this usage increased the thickness / changed the composition of any Made Ground present.
This was a data gap highlighted for review via additional intrusive works — see Section 3.

e The prevailing geology comprises Tidal Flat Deposits, which locally include Peat / organic
material that is a potential source of ground gas. Previous attempts to install ground gas
monitoring boreholes into the Tidal Flat Deposits recorded flooded response zones which
impacted gas monitoring data quality. Due to prevailing ground / groundwater conditions,
further attempts to install gas monitoring wells on site are likely to encounter the same issue.
Subject to confirmation of the data gap highlighted above regarding any Made Ground, the
main source of ground gas is likely to be the naturally occurring organic material (e.g. Peat
etc.) within the Tidal Flat Deposits. Per the approach outlined by CL:AIRE Research Bulletin
17, instead of attempting further gas monitoring within this strata, ground gas mitigation
measures which are commensurate with a Characteristic Situation 2 (CS2) scenario per
BS8485:2015+A1:2019 will be provided to all proposed 7 No. properties, including provision
of a gas resistant membrane in combination with passive sub-slab venting — see Sections 4, 5
and 6.
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3 Shields Wilson Intrusive Works, 2025

3.1 Scope of Works

Shields Wilson Limited were employed to undertake intrusive works on site.

The scope of the intrusive works may be summarised as follows:

e At each proposed Plot location (7 No.) a mechanical trial pit was excavated, extended to
between 2.5m and 2.6m bgl.

e Each trial pit excavation was logged, with photos of the excavation and/or arisings obtained.

e Representative soil samples were obtained from each trial pit and submitted for laboratory
analysis of selected metals, Speciated Total Petroleum Hydrocarbons (TPH’s, CWG Carbon
Bands), Total Organic Carbon (TOC) and an Asbestos screen.

Shields Wilson produced a ‘Ground Investigation Report’ relating to the above, a copy of which is

presented in Appendix A.

3.2 Ground Conditions

Ground conditions reported by Shields Wilson comprised Tidal Flat Deposits. These were locally

reworked in the upper circa 0.3m to 1.2m (average 0.7m thick), with local pieces / inclusions of

wood, plastic sheeting, drainpipe and concrete.

Consistent with previous works on the wider former Millfield Nursery site (GeoDyne,2019 — see

Section 2, Table 2), the Tidal Flat Deposits were reported as predominantly fine-grained —

comprising silt, with variable clay / sand content.

Roots/rootlets were noted locally within the trial pits, although no Peat or reed-type organic

matter was recorded to trial pit termination depth (at between 2.5m and 2.6mbgl).

Shields Wilson stated that the strata encountered across the trial pits was relatively consistent

and that no visual or olfactory evidence of contamination was observed.

3.3 Groundwater Conditions

During the intrusive works no consistent groundwater strike was observed. However, the Tidal

Flat Deposits were locally noted to be ‘wetter’ below 1.2m and 1.4mbgl. Such observations are

typical of Tidal Flat Deposits, whereby if monitoring standpipes were installed pore water

pressures in the fine-grained soils would dissipate, resulting in the flooded response zones
experienced during previous works.
I\
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3.4 Ground Gas Conditions

Per Section 3.2, the Tidal Flat Deposits were locally reworked near surface (average thickness
0.7m), with pieces / inclusions of wood, plastic sheeting, drainpipe and concrete. None of these
materials are highly degradable such that they will be capable of generating large volumes of
ground gas under pressure.

Within the Tidal Flat Deposits, roots/rootlets were noted - although no Peat or reed-type organic
matter was recorded to trial pit termination depth (2.5m and 2.6mbgl).

As part of the Shields Wilson intrusive works, soil samples obtained at 0.8m and 1.5mbgl were
submitted for Total Organic Carbon (TOC) testing. Due to prevailing ground conditions, most
samples tested comprised Tidal Flat Deposits (TFD), albeit a couple of samples did comprise
reworked Tidal Flat Deposits. The results are summarised in Table 3, with reported TOC results
ranging between 0.35% and 9.40%, average 1.44%.

The TOC results are consistent with the Shields Wilson log sheets, whereby the upper portion of
the Tidal Flat Deposits does not contain significant organic content which is laterally and/or
vertically persistent. However, per the results of previous investigations (GeoDyne,2019 — see
Section 2, Table 2), it is acknowledged that locally Peat and/or reed-type organic materials are
present within the Tidal Flat Deposits.

Table 3. TOC Testing, Shields Wilson (2025)

TP010.8m TFD 9.40
TPO1 1.5m TFD 140
TP020.8m TFD 0.59
TP02 1.5m TFD 0.35
TP030.8m TFD 110
TP03 1.5m TFD 0.56
TP04 0.8m Reworked TFD - MG 0.72
TP04 1.5m TFD 190
TP05 0.8m TFD 150
TP05 1.5m TFD 0.56
TP06 0.8m Reworked TFD - MG 140
TP06 1.5m TFD 0.59
TPO7 0.8m TFD 0.59
TPO7 1.5m TFD 1.00

In conclusion, the main source of any ground gas at this site is likely to be any naturally occurring
organic material (e.g. Peat etc.) locally within the Tidal Flat Deposits. Per the approach outlined
by CL:AIRE Research Bulletin 17, on sites with only nominal Made Ground and where the main
credible source of any ground gas has been demonstrated to be Alluvium or Peat, it is reasonable
to elect to provide ground gas mitigation measures which are commensurate with a Characteristic
Situation 2 (CS2) scenario per BS8485:2015+A1:2019. This is in lieu of attempting further gas
monitoring, recognising the inherent data quality issues which are likely because of flooded
response zones etc. Consistent with this, CS2 gas mitigation will be provided to all proposed 7
No. properties, to include provision of a gas resistant membrane in combination with passive sub-
slab venting — see Sections 4, 5 and 6.
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3.5 Contamination

Per Section 3.2, Shields Wilson stated that the strata encountered across the trial pits was
relatively consistent and that no visual or olfactory evidence of contamination was observed.

The remit of soil phase chemical testing completed by Shields Wilson is summarised in Table 4.

As indicated in Table 4, samples of both the reworked and natural Tidal Flat Deposits were
submitted for chemical testing of both a general Metals test suite, Asbestos Identification and
Speciated TPH analysis.

Table 4. Soil Phase Chemical Testing Remit, Shields Wilson (2025)

TP01.0.2m Reworked Tidal Flat Deposits Metals Suite

TP01 0.4m Reworked Tidal Flat Deposits Asbestos Identification
Speciated TPH

TP01.0.8m Tidal Flat Deposits Metals Suite

TP02 0.2m Reworked Tidal Flat Deposits Metals Suite

TP02 0.4m Reworked Tidal Flat Deposits Asbestos Identification
Speciated TPH

TP02 0.8m Tidal Flat Deposits Metals Suite

TP03 0.2m Reworked Tidal Flat Deposits Metals Suite

TP03 0.4m Reworked Tidal Flat Deposits Asbestos Identification
Speciated TPH

TP03 0.8m Tidal Flat Deposits Metals Suite

TP04 0.2m Reworked Tidal Flat Deposits Metals Suite

TP04 0.4m Reworked Tidal Flat Deposits Asbestos Identification
Speciated TPH

TP04 0.8m Reworked Tidal Flat Deposits Metals Suite

TP050.2m Reworked Tidal Flat Deposits Metals Suite

TP05 0.4m Reworked Tidal Flat Deposits Asbestos Identification
Speciated TPH

TP05 0.8m Tidal Flat Deposits Metals Suite

TP06 0.2m Reworked Tidal Flat Deposits Metals Suite

TP06 0.4m Reworked Tidal Flat Deposits Asbestos Identification
Speciated TPH

TP06 0.8m Reworked Tidal Flat Deposits Metals Suite

TP07 0.2m Reworked Tidal Flat Deposits Metals Suite

TP07 0.4m Tidal Flat Deposits Asbestos Identification
Speciated TPH

TP07 0.8m Tidal Flat Deposits Metals Suite

1. Metals Suite comprises arsenic, cadmium, chromium, copper, mercury, nickel, lead, selenium and zinc.

2. Asbestos Identification.

3. Speciated TPH — EPH/VPH speciation.

The soil phase chemical test data has been compared to published Generic Assessment Criteria
(GAC) based on a ‘Residential With Consumption of Homegrown Produce’ end use, typically
assuming a Soil Organic Matter (SOM) of 1%. The results are presented in Table 5a (Metals Suite)
and Table 5b (Asbestos and TPHs).

No elevated detects were identified (Metals / TPH’s) and no Asbestos was detected.

These results are consistent with previous site investigation works on the wider area of the former
Millfield Nursery site (GeoDyne,2019 — see Section 2, Table 2) and the observations of Shields
Wilson (who state that they observed no visual or olfactory indicators of contamination).

I\
N
Issue 1, JuIy 2025 15 MEC ENVIRONMENTAL



I\
Phase 2 - Environmental Interpretative Report Inc. Remediation & Verification Plan hd
MECENVII‘ZT?NMENTAL

Land to South of 199 Cradge Bank, Spalding, PE11 3AQ

Table 5a. Soil Phase Chemical Testing Data Summary, Shields Wilson (2025) (All Values mg/kg)

Arsenic 37(a) 17 14 14 3.9 6.7 66 66 8.1 86 8.0 94 18 32 14 None
Cadmium 11 (a) 047 | o045 | 019 | <010 | 012 | <010 <0.10 <010 | 012 | o041 | 019 | o3 <0.10 020 None
Chromium 910 (a) 27 2 % 83 12 13 10 23 14 13 13 27 11 2% None
Copper 2400 (a) 2% 340 17 35 97 8.1 98 8.8 1 15 95 % 57 20 None
Mercury 40 (a) 008 | 006 | 008 | <005 | <0.05 | <0.05 <0.05 <005 | <005 | <005 | <005 | o012 <0.05 0.06 None
Nickel 180 (a) 30 4 21 7.8 11 11 96 21 13 2 13 30 13 23 None
Lead 200 (b) 35 3 29 58 17 15 15 1 15 11 14 70 48 54 None
Selenium 250 (a) 060 | 037 | 043 | <025 | <025 | <025 <0.25 036 | <025 | 087 | o054 16 0.46 0.79 None
Zinc 3700 (a) 80 66 78 21 4 # a7 54 56 32 4 82 27 73 None
GAC Source

(@) The LQM/ CIEH S4ULs for Human Health Risk Assessment — Residential with Homegrown Produce, SOM 1%.

(b) DEFRA C4SL for Lead — Residential with Consumption of Homegrown Produce, SOM 6%.

Table 5b. Soil Phase Chemical Testing Data Summary, Shields Wilson (2025) (All Values mg/kg)

Asbestos ID - No Asbestos Detected None
TPH Ali C5-6 42 (a) <005 | <005 | <005 | <0.05 | <0.05 | <005 | <005 None
TPH Ali C6-8 100 (@) | <010 | <010 | <010 | <040 | <010 | <040 | <0.0 None
TPH Ali C8-10 27 (a) <005 | <005 | <005 | <0.05 | <0.05 | <005 | <005 None
TPH Ali 10-12 130(@) | <20 | <20 | 24 | <20 | <20 | 23 | <0 None
TPH Ali 12-16 1100(@) | 20 | <10 | 13 | <10 | <10 | <10 | <10 None
TPH Ali 16-35 65000 (@) | 88 | 59 | 50 | 122 | 56 | 48 | 36 None
TPH Ali 35-44 65000 (@) | <to | <10 | <10 | <to | <10 | <10 | <to None
TPH Aro C5-7 70 (a) <005 | <005 | <005 | <0.05 | <0.05 | <005 | <005 None
TPH Aro 7-8 130 (@) | <005 | <0.05 | <0.05 | <005 | <0.05 | <005 | <005 None
TPH Aro C8-10 34 (a) <005 | <005 | <005 | <0.05 | <0.05 | <005 | <005 None
TPH Aro C10-12 74 (a) 18 19 25 24 13 | <0 | 36 None
TPH Aro C12-16 140 (a) 18 | 22 | 16 | 19 | 19 | 15 | 14 None
TPH Aro C16-21 260 (a) 78 | 84 | 61 | 65 | 76 | 56 | 54 None
TPHAroC21-35 | 1100(@) | 14 | 13 | o1 | 18 | 14 | 12 | s9 None
TPHAr0oC35-44 | 1100(a) | 63 | 45 | 49 | 81 | 80 | 51 | 42 None

GAC Source: (a) The LQM / CIEH S4ULs for Human Health Risk Assessment — Residential with Homegrown Produce, SOM 1%.

I\
N
Issue 1, JuIy 2025 16 MEC ENVIRONMENTAL



I\
Phase 2 - Environmental Interpretative Report Inc. Remediation & Verification Plan HE(_EW:O’NMMM
Land to South of 199 Cradge Bank, Spalding, PE11 3AQ !

3.6 Refined Conceptual Site Model

Based on the works completed by Shields Wilson, the preliminary Conceptual Site Model (pCSM)
developed as part of the Phase 1 — PRA has been refined (rCSM), see Figure 3.

REWORKED TIDAL FLAT
DEPOSITS - COHESIVE:

0.2m 1o 1.2m thick, average 0.7m
Cormprising Sill with variabie clay /
sand and local piaces / incusions
of wood, plastic shesfing drainpipe
and concrete. No evadence of
highly degradable materizls No

evidence of contaminaton

FLOOR SLAB:
TIDAL FLAT DEPOSITS - Passivaly ventad sua-Tloor void
COHESIVE: wilh beam and block floor siab.
Clayey st/ silty clay wih varabie Due fo presence of Tidal Flat
sand content and local fibrous Deposits (Cohesive), ncluding
Peal 7 organic indusions Peat and organic inchisions,

Unit i saturaled, such that it s not
possibie o collect refatie ground
gas monitoring data Howewer,
any gas present i3 nistorc,
wapped withn the saturated soi
pores such that e actual rates of
35S generation wil be Very Low
ard e kovel of fisk Lo the

Ground Gas Mgation equivalent
to Craractenstic Situation 2 (C52)
0f BS2485:2015+A1:2018 roqurod
per RB1T Approach, le. sub-siab
passie venling and provision of
gos resistant mambrang.

devolopment Is Low (CIEH, 2008) TR

10-12m Deep Botiom Driven Steel
Per RB17 Approach — Cast i
Characteristic Situafion 2 (C22) ?m M;:: ;:r?::: o o

2 oncrels nated
Gi ligal
wund Gas Misgation Required Renforced Ground Seams

Thess form an infimate contact
TIDAL FLAT DEPOSITS — with the conesive portion of the
GRANULAR. Tidal Flat Deposts, such that trere
Sity sand with variable gravel 19 no preferental migration of
content o
Due to depth and compasition, not
3 credible sourcs of ground gas

OXFORD CLAY FORMATION:
Very stif siighlly gravaly clay.

Due to depth and composion, not
a credble source of ground gas.

Figure 3. Pictorial Representation of refined Conceptual Site Model (rCSM)

In summary:

e The PRA indicated the site was previously occupied by Greenhouse structures associated with
the wider Millfield Nursery site. Consistent with this site history, intrusive site investigations
have not identified any extensive Made Ground and/or gross contamination which would
likely pose an unacceptable risk to future residential occupants and/or Controlled Waters.

e The main source of any ground gas at this site is likely to be any naturally occurring organic
material (e.g. Peat etc.) locally within the Tidal Flat Deposits. Per the approach outlined by
CL:AIRE Research Bulletin 17, on sites with only nominal Made Ground and where the main
credible source of any ground gas has been demonstrated to be Alluvium or Peat, it is
reasonable to elect to provide ground gas mitigation measures which are commensurate with
a Characteristic Situation 2 (CS2) scenario per BS8485:2015+A1:2019. This is in lieu of
attempting further gas monitoring, recognising the inherent data quality issues which are
likely because of flooded response zones etc. Consistent with this, CS2 gas mitigation will be
provided to all proposed 7 No. properties, to include provision of a gas resistant membrane
in combination with passive sub-slab venting — see Sections 4, 5 and 6.
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4 Gas Mitigation Design & Materials

4.1 Scope of Protection

Based on a CS2 gas risk classification, design requirements for the development are summarised
in Tables 6 and 6a.

Table 6. Summary of Gas Mitigation Design Requirements — Per BS8485:2015+A1:2019

CS Classification CS-2 Table 2 See discussion in Chapters 2 and 3.
Building Class Type A Table 3 Low-Rise Residential Dwellings.
Gas Protection 3.5 Points Table 4 -

Score Requirement

Table 6a. Specific Mitigation - Houses & Integral Garages

Structural Barrier 0.0 Score Table 5 Per Section 1.3, suspended segmental slab.

Per Section 1.3, clear void proposed below floor slab
Ventilation 2.5 Score Table 6 construction, achieving ‘very good’ performance over
relatively small footprint of proposed structures, deemed
to comply per Figure 4.2 of NHBC’s NF94 publication®.

Gas Resistant 2.0 Score Table 7 Gas resistant membrane to be incorporated within floor
Membrane slab makeup, per criteria listed in Table 7 of the British
Standard - see Section 4.3.

Total 4.5 Gas Protection Points
Total Score
Exceeds CS2 Gas Protection Point Requirement (3.5 Points)
% Table 4 of British Standard

Achieves CS3 Gas Protection Point Requirement (4.5 Points)
% Table 4 of British Standard

5 NHBC Publication NF94 — Hazardous Ground Gas: An Essential Guide for House Builders. NHBC, April 2023.
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4.2 Sub-Slab Venting — Houses (Including Integral Garages)

Per Section 1.3.2, a 225mm deep clear (open) void will be provided below the beam and block
floor slab to all residential houses (Plots 1 to 7 inclusive), including below integral garages.

Per England Buildings Regulations — Approved Document C8, the void will be vented.

Ventilation Markups are provided in Appendix B for the residential houses (Plots 1 to 7 inclusive),
including below integral garages.

The Ventilation Markups show the location of required telescopic air bricks and cross-venting to
sleeper walls. The provisions exceed the requirements of England Building Regulations Approved
Document Part C and may be summarised as follows:

e The sub-slab void will be vented by telescopic vents terminated to air bricks constructed per
the Ventilation Markups, each providing a ventilation area of >6,000mm?;

e Cross vents to all sleeper walls will be constructed per the Ventilation Markups comprising
missed blockwork, each providing >6,000mm? ventilation area; and

e The bottom of the air bricks will be constructed at least one brick course above finished
ground level (150mm to top of air brick).

4.3 Gas Resistant Membrane — Houses (Including Integral Garages)

A gas resistant membrane will be incorporated into the floor slab construction to all residential
houses (Plots 1 to 7 inclusive), including below integral garages.

The provisions are as per Table 7 of the British Standard (BS8485:2015+A1:2019) and may be
summarised as follows:

e The block and beam construction will be prepared prior to laying of the gas resistant
membrane, such that the substrate comprises a clean, dry, uniform and smooth surface, free
from concrete snots, debris/detritus, ponded water and contamination (oil, grease etc.). Any
open voids (>12mm deep or wide) to be filled and trowel smoothed before installation of the
gas resistant membrane.

e The gas resistant membrane will be continuous across the full extent of the floor slab
construction, constructed on top of the block and beam floor, below the insulation (houses)
and/or below the screed (garages). The gas resistant membrane will span the cavity, with a
robust cavity tray construction above, both terminated onto the external leaf brickwork and
sealed to each other using double sided tape (or an equivalent system sealant).

6 The Building Regulations 2010 - Site Preparation & Resistant to Contaminants and Moisture.
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e Table 7 of BS8485:2015+A1:2019 requires specification of a gas resistant membrane which is
sufficiently impervious to gas migration, sufficiently strong to withstand the construction
process, sufficiently durable to remain serviceable during building occupation, capable of
providing a barrier to gas entry and verified in accordance with CIRIA Report C735’.

e Consistent with the above, a proprietary gas resistant membrane will be utilised, comprising
JUTA GP1 (https://juta.co.uk/gas-protection-membranes/ground-gas-membranes/gp1/).
JUTA GP1 is considered acceptable on the basis of the material properties listed in Table 7.

Note: Should alternative product(s) be proposed, Technical Data Sheet(s) and British Board of
Agrément (BBA) Certificate(s) should be provided to MEC for review / comment / approval not
less than 6-weeks prior to works proceeding on site. The properties of any alternate materials
must be demonstrated via provided laboratory test data to achieve (or exceed) the properties
set out in Table 7.

e All joints to the gas resistant membrane are to be heat welded (see Section 5.4), minimum
100mm overlap.

e Detailing will be completed via the application of Self Adhesive [gas resistant] Membrane
(SAM), heated and rolled (pressure applied) to achieve acceptable adhesion. All ancillary
detailing products will be Manufacturer approved accessories to the sheet membrane
product, e.g. JUTA GP1 SAM.

e Following verification of the infill gas mitigation, the gas resistant membrane will be protected
from damage by follow on trades as follows:

o House Footprint: The protection will comprise the insulation board to the floor slab
construction of the residential houses. The provision of insulation board will also
isolate the JUTA GP1 gas resistant membrane / JUTA GP1 SAM (which incorporate an
aluminium foil core) from the concrete screed.

o Integral Garage: The protection will comprise placement of a loose-laid 1200g
polythene sheet, which will isolate the JUTA GP1 gas resistant membrane / JUTA GP1
SAM (which incorporate an aluminium foil core) from the concrete screed.

All materials/products/accessories must be handled, stored and installed in full accordance
with the Technical Data Sheets and/or Manufactures requirements.

Material data sheets for the components of the gas membrane construction are provided in
Appendix C.

A Typical Gas Membrane Perimeter Section is provided in Appendix C.

7 CIRIA Report C735 — Good Practice on the Testing and Verification of Protection Systems for Buildings Against Hazardous
Ground Gases (CIRIA, 2014).
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Table 7. Material Properties — Gas Resistant Membrane

Material & Form - Multi-Layer, Low Density Polyethylene

Membrane, Reinforced with Polypropylene

Reinforcing Grid with an Integral Aluminium Foil.
Weight EN 1849-2 370 g/m?
Thickness EN 1849-2 0.6 mm
Thickness — Between Scrim BS EN ISO 9863- 0.4 mm

1:2016
Methane Gas Permeability BS EN I1SO 15105-1 <0.09 ml/m?/day/atm
Carbon Dioxide Permeability BS EN I1SO 15105-1 <0.09 ml/m?/day/atm
Resistance to Static Load EN 12730 20 kg
Puncture Resistance EN 12236 1.25 kN
Resistance to Tearing (Nail Shank) —MD | EN 12310-1 330N
Resistant to Tearing (Nail Shank) — CMD 400 N
Seam Jointing Method - Welded
$
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5 Gas Resistant Membrane Installation Specifics

5.1 Installation Contractor Competency

The gas resistant membrane will be installed by an Installation Contractor who will hold a relevant
qualification in the construction of gas protection measures (e.g. NVQ Level 2 in Gas Protection
Installation).

5.2 Installer Construction Quality Assurance (CQA)

The Installation Contractor will provide CQA information which includes the following:
e The names of all Installation Contractors on site each day;

e Confirmation of the days work area (annotated site plan and/or Plot IDs);

e Confirmation that the substrate is appropriate for gas resistant membrane placement per
Section 4.3;

e Summary of materials used, including sheet gas resistant membrane / detailing products etc;
e Photos which provide an overview of works completed.

Copies of the Installers CQA information are to be provided upon request.

5.3 Installation Schedule

The gas membrane will be installed as a perimeter and infill. Sufficient perimeter membrane
(minimum 150mm) shall be left for jointing purposes of the infill membrane. In MEC’s experience
it is beneficial to provide interim protection of the perimeter membrane using either protection
fleece or a sacrificial DPM, although this is provided at the discretion of the Installer / Developer.
Regardless, care must be taken to ensure that the perimeter membrane is not damaged prior to
the infill membrane being constructed. The perimeter membrane will be thoroughly cleaned and
(as/if required) repaired, prior to any attempt to weld the infill membrane.
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5.4 Jointing Procedure
The jointing procedure used by the Installer will be as follows:

e The gas resistant membrane will be rolled or pulled out onto the prepared substrate (see
Section 4.3) and trimmed to size, ensuring that full contact with the substrate is achieved.

e The gas resistant membrane shall be fully supported by the substrate with no bridging / void.
e The next roll of gas resistant membrane shall be placed, ensuring a minimum 100mm overlap.
e The two sheets shall then be heat welded to form the joint between the two sheets.

e Fishmouths or wrinkles at the joint overlaps will be patched with an oval or round patch of
the same gas resistant membrane material (or equivalent Self Adhesive [gas resistant]
Membrane, SAM) extending a minimum of 100mm beyond the defect in all directions.

5.5 Penetrations & Detailing

All penetrations / detailing to the gas resistant membrane shall be sealed with strips of Self-
Adhesive [gas resistant] Membrane (SAM).

All SAM strips must be heated to a sufficient temperature to cause bitumen bleed onto the
adjoining sheet and vertical of the penetration/detail (pipe, stanchion etc.). Pressure must be
applied to the heated SAM to ensure adhesion to the receiving surface(s).

Whilst not anticipated to be required on this project, if SAM detailing to a porous surface (e.g.
concrete) is required, a minimum two coats of Primer will be applied to the prepared porous
surface (the Primer to be per the sheet / SAM Manufacturers recommended detailing product).

5.6 Repair Procedure

Any portion of the gas resistant membrane exhibiting a flaw or failing a visual inspection / non-
destructive (physical) test, will require repair. Unless notified in writing otherwise by the
Designer, typically SAM patching will be the preferred approach to repair.

In addition, the following provisions will be satisfied:
e All surfaces must be clean, free of all particulate matter, and dry at the time of the repair;

e The repair procedures, materials and techniques will be approved in advance of the specific
repair by the Verifier; and

e Patches and will extend at least 100mm beyond the edge of the defect.

All repairs will be re-inspected by the Verifier. Repairs passing re-inspection will be considered
acceptable. Failed repairs will require the repair to be redone and re-inspected until a passing
test result is obtained. The Verifier shall note all repairs and re-inspections in the Verifiers’ site
visit inspection form.
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5.7 Weather Conditions

Gas resistant membrane placement shall not take place in an area of ponded water, or during
excessive winds.

The recommended maximum and minimum installation temperatures quoted on material
manufacturers data sheets should be always adhered to. Special attention should be given to
bitumen type self-adhesive products, as in most cases these will have the lowest installation
temperature range.

Placement of the gas resistant membrane should not take place in any event when the
temperature is below zero degrees, as this will present a health and safety risk to site personnel,
in these conditions the gas resistant membrane surface will become too dangerous to walk on.

When laying the gas resistant membrane it is beneficial to proceed in the direction of (with) the
prevailing winds. This decision must be made during installation, in accordance with varying
environmental conditions. In any event, the Installer will be fully responsible for the decisions
made regarding placement procedures.
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6 Verification Plan — Ground Gas Mitigation

6.1 Verifier Competence

The Verifier will minimally hold a NVQ Level 4 in Gas Membrane Verification and/or be registered
via the CL:AIRE Gas Protection Verification Accreditation Scheme (Technician Level (TGVP) or
Specialist Level (SGPV)).

6.2 Verifier Site Attendance

All requests for Verifier site visits must be made in writing not less than 5 working days prior to
the required inspection day. It is the responsibility® of the Developer / Installation Contractor to
coordinate all verification visits and ensure sufficient time is allocated such that the required
regime of inspection is achieved.

6.3 Verification Frequency and Remit

The installed gas mitigation system will be subject to 100% verification. The inspection items are
as per:

e Table 8: Passive Sub-Slab Venting — Houses and Integral Garages; and

e Table 9: Gas Resistant Membrane — Houses and Integral Garage.

Table 8. Verification Remit: Passive Sub Slab Venting — Houses & Integral Garages

Open Void Verifier! to Inspect — All Plots Minimum 225mm deep.

Sleeper Wall Verifier! to Inspect — All Plots See Appendix B - Missed blockwork providing >6,000mm2 vent

Cross area located.

Ventilation

Telescopic Verifier to Inspect — All Plots See Appendix B - Each providing >6,000mm2 vent area, bottom of

Vents, Air air brick constructed at least one brick course above finished

Bricks ground level (150mm to top of air brick).

Notes:

1. Inlieu of the Verifier attending site specifically to inspect these items, the Ground Worker may provide photographic
evidence of the open void depth (photo to include scale / ruler) and cross-venting provision to sleeper walls.

8 Responsible party to be agreed prior to works commencing.
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Table 9. Verification Remit: Gas Resistant - Houses & Integral Garages
Substrate Installation Contractor to inspect substrate and confirm it has See Section 4.3 and 5.2.
Preparation been prepared appropriately prior to installation of the gas
resistant membrane.
Perimeter Verifier to inspect full extent (100%) of the perimeter gas See Sections 4 and 5.
resistant membrane and confirm continuity across the cavity.
Gas resistant membrane to be visually inspected to ensure no
holes, rips or tares are present.
Infill Verifier to conduct a thorough visual inspection of 100% of the | See Sections 4 and 5.
installed gas resistant membrane for holes, rips or tares. All
(100%) joints/laps/penetrations/detailing to be subject to
physical (probe) testing to ASTM D4437.
Notes:
1. ltis the responsibility of the Client / Installation Contractor to co-ordinate verification visits such that 100% of the
perimeter and infill gas resistant membrane install is available for inspection.
2. Additional specific requirements for the gas resistant membrane construction are provided in Section 5, which should be
read in conjunction with Table 9.
6.4 Verifiers’ Site Visit Inspection Forms
The Verifier will record on the site visit inspection forms:
e Allindependent visual inspections pertaining to the passive sub-slab venting (see Table 8);
e Allindependent visual inspections and/or physical testing of the gas resistant membrane
(see Table 9);
e All defects / non-compliances to the passive sub-slab venting system / gas resistant
membrane and confirm these have been communicated to the Ground Works Contractor
(passive sub-slab venting) or Installation Contractor (gas resistant membrane);
e Inform the Installation Contractor of any required repairs to the gas resistant membrane and
oversee these repairs, including oversight of required re-tests (see Section 6.5); and
e Obtain a selection of representative photograph for inclusion in the Verification Inspection
Report.
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6.5 Defects and Damage

The Verifier will inspect (via a combination of visual observation and physical testing, see Table 9)
100% of the gas resistant membrane and detailing areas (pipe penetrations, stanchions etc.), after
placement and jointing, for damage. In areas that fail the inspection, the Verifier will inform the
Installation Contractor, who will then be required to complete a repair.

Work will not proceed with any materials which will cover locations that have been identified to
require repair until the Verifier has ‘accepted’ the subsequent repair. The number of repairs
required will be recorded and presented in the Verification Inspection Report.

Minimally, the Verifier will ensure that:

e The gas resistant membrane is placed in such a manner that it has not been damaged at the
point of inspection; and

e Any tears, punctures, holes, thin spots, gouges, and protuberances etc., are repaired.

6.6 Verification Inspection Reporting

A Verification Inspection Report will be produced by the Verifier on completion of the gas
mitigation installation and submitted to the Client. Minimally the report will include:

Reference/Name of Job;

Scope of Work Undertaken (as per the Verification Remit, see Section 6.3 — Tables 8 and 9);
e Copies of the Verifiers’ Site Inspection Forms for all visits;

e Records of any repairs, failures and retests;

e Confirmation of utilised materials and general detailing procedures; and

e Photographic evidence of the general installation observations.
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7 Construction Phase Management

7.1 Gas Resistant Membrane - Management of Follow-On Works / Contractors

Sections 4 and 5 set out the mitigation measures required to manage ground gas risks at the site.
Whilst protection to the mitigation has been included within the design, without proper site
management, damage could still occur. It is therefore important that:

e Sufficient time is allowed within the build programme for the construction of the ground gas
mitigation measures and all associated verification works; and

e Following installation of the ground gas mitigation, measures are put in place to limit the
potential for follow-on damage, which per the guidance provided in CIRIA Report C801 —
Hazardous Ground Gases: A Site Management Guide (CIRIA, 2021) include:

o Prompt (within 2-working days) placement of insulation board on top of the gas
resistant membrane to the residential houses (once verification is confirmed);

o Prompt (within 2-working days) placement of the loose-laid 1200g polythene sheet on
top of the gas resistant membrane to the integral garages (once verification is
confirmed);

o In the intervening period, the installed area(s) of gas resistant membrane should be
considered ‘clean / restricted work areas’, with no dirty boots, no storage of
materials/equipment/waste etc. and no trafficking of machinery permitted; and

o The use of sharp tools and/or cutting activities should not be completed on top of the
gas resistant membrane. If unavoidable, the Verifier should be informed and the area
reinspected following completion of the activity.

o Fixings through the gas resistant membrane are not permitted. If unavoidable a
sealing gasket detail should be agreed with MEC prior to works proceeding.

The measures outlined above should limit the potential for damage to the gas membrane.
However, should MEC identify post-verification damage to the constructed gas membrane which
results from the membrane not being promptly protected we reserve the right to require ‘picture
framing’ (i.e. infill over-bridging with a new sheet of membrane) of the damaged area.

In any event, should damage occur to the gas resistant membrane this should be notified
immediately to the Installation Contractor and Verifier for repair and reinspection.
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7.2 Sealing of Service Ducts

The open annulus to all service ducts which pass through the floor slab construction should be
sealed. The responsibility for this is with the Developer, or their appointed designate. Sealing of
individual flexible cables and/or ducted cable bundles can be difficult to achieve and, where
possible, should be avoided by design. A proprietary sealant system should be utilised for the
sealing of all ground level ducts, e.g. https://juta.co.uk/gas-protection-membranes/gp-ductseal-
hg/ (material data sheet provided in Appendix C). Where/as required, duct sealing systems should
be approved by statutory utility service provider(s).

7.3 Drinking Water Supply Pipes

Any specific requirements for buried utility pipes should be discussed and agreed with service
providers in advance of construction works proceeding.

7.4 Placement of Topsoil / Sub-Soil

Based on the intrusive works completed by Shields Wilson, no requirement for the provision of
capping soils has been identified, either in relation to private gardens or any areas of communal
soft landscaping.

If site levels and/or planting requires the placement of topsoil / subsoil in areas of private gardens
/ communal soft landscaping, all material must be verified as chemically suitable prior to
placement.

The recommended remit of verification testing is one sample per 250m? of material placed and/or
one sample per residential Plot (whichever remit of testing is greater). All testing should be
compared to Generic Assessment Criteria based on a ‘Residential With Consumption of
Homegrown Produce’ end use.

Any imported material should be ideally from a single-source site, preferably Greenfield. In
advance of material import, test data for the proposed material should be provided to MEC for
review — noting the context of the development i.e. determinants should not exceed Generic
Assessment Criteria based on a ‘Residential With Consumption of Homegrown Produce’ end use.

All material imported to site must be moved under a chain of custody / duty of care process —i.e.
clearly documenting where the material came from, its volume and its delivery address (to Site).

7.5 Unforeseen Contamination

In the event of any suspicious ground conditions being encountered (e.g. soils which exhibit visual
or olfactory indicators of contamination) works in that area should cease and the area isolated
until the material has been inspected by an Environmental Consultant (and if necessary sampled
/ tested for determination of any required further action). All such incidents should be reported
to the Local Planning Authority.
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8 Health and Safety

The proposed site of the residential development is located on organic rich ground. The potential
for ground gas (primarily elevated methane / carbon dioxide and depleted oxygen) should be
noted to all Contractors.

During construction works, controls should be put in place to ensure appropriate levels of
personal hygiene, e.g. use of gloves, regular hand washing, eating restricted to designated areas
etc.

All below ground activities should be accompanied by Risk Assessments and Method Statements
which recognise the potential hazard(s) associated with ground gases / previously developed
sites, setting out the controls which will be put in place to manage the associated risk during the
construction phase.

I\
N
Issue 1, JuIy 2025 30 MEC ENVIRONMENTAL



I\
Phase 2 - Environmental Interpretative Report Inc. Remediation & Verification Plan ) hd
MEC ENVI}[\gNMENTAL

Land to South of 199 Cradge Bank, Spalding, PE11 3AQ

9 Regulatory Approvals

It is the responsibility of the Client (or their appointed Planning Consultant) to submit a copy of
this ‘Phase 2 — Environmental Interpretative Report’ for approval to the Local Authority (as/if
required per Planning Conditions) and any development Warranty Provider. It is strongly
recommended that the contents of this report are not acted on until approval has been

obtained.
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1. INTRODUCTION

Acting upon the instruction of East Anglian Civils we attended site during April 2025,
the purpose being to observe the underlying ground conditions, withess the
presence or not of any detectable contamination and extract suitable samples for
analysis.

Mechanically excavated trial pits took place, and our comments are based upon a
visual inspection of the disturbed samples obtained and the in-situ strata within the
trial pits.

We would suggest the groundwater conditions may vary seasonally and that the
water levels as recorded at the time of explorations should not necessarily be taken
as being constant as they may be subject to fluctuations.

The opinions and comments expressed within this report are based upon ground
conditions encountered in the trial pits excavated at the time of our visit.

This report has been prepared for the named client above and should not be relied
upon by any other parties, with the exception of the client’s professional advisors, for
any use without the express written permission of Shields Wilson Limited.

Revision A — Further samples collected & testing for contamination analysis and

assessment.
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2.LOCATION & DESCRIPTION OF SITE

2.1. Site Location

The site is situated to the West of Cradge Bank, Spalding.

Appropriate national grid reference TF 234201.
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2.2. Site History Description

Desktop study of publicly available historical maps has been undertaken and found
the site has not been previously developed and has stood as agricultural fields.

An extract of OS Lincolnshire map, 1950, is contained in Appendix A.

It is known that in more recent history the site has been utilised as horticultural land
with a large portion of the site being occupied by glass houses up to the last 5 years.

2.3. Site Description

The site currently stands as empty field, which has recently been used as a materials
store for the nearby housing development.

Doc. Ref: SW 24-331-REP-01 © Shields Wilson Limited. 4
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3.SITE WORK

Seven ftrial pits were excavated with the use of a 13T mechanical excavator.

A visual inspection of the disturbed samples was undertaken. A description of the
strata and test results are shown on sheets SW24-331/TP01 thru TPO7. The Trial pit
logs are contained within Appendix C.

The historical investigation indicates that no previous development has been
present.

The soil demonstrated no identifying odours or markers for known man-made
contamination. However, as the site had been used as a materials store for previous
nearby development, it has been requested by South Holland District Council that
this site be tested for any form of contamination.

A photographic record of site explorations is contained within Appendix D.

The results of laboratory testing can be found in Appendix E.

Revision A — Seven further hand dug trial pits were undertaken to collect further
samples.

The hand dug trial pits were taken local to the previously excavated pits and
encountered similar conditions. The samples taken are recorded on the main TP
Logs.

Results of laboratory testing can be found in Appendix F.

The and dug trial pits demonstrated no visual or olfactory signs of contamination.
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4. GROUND CONDITIONS

The sequence of the strata encountered during the investigation generally conforms
to the geology identified by the desk top studies. The strata encountered in all
explorations were very similar and demonstrated a consistent geological profile
across the site.

TPO1

There were minor roots within the top 3-400mm of the excavation, with a clean silt
beneath this, down to a depth of 2.5m.

TP02

Within the edge of the excavation there was an existing tree root. Light brown
orangey silt down to a depth of 2.5m.

TPO3

0-400mm was a stoney light brown silt with the sandy silt beneath this to a depth of
650mm. The ground conditions changed to a orangey brown silt to a depth of
1300mm, that became darker with depth, trial pit terminated at 2.5m.

TP04

0-400mm was a stoney light brown silt, 400-1200mm was a dark silty soil with very
fine stone fragments. 1200-2000mm was a dark brown silt followed by a orangey
brown silt to a depth of 2.6m which was slightly cohesive. There were minor tree
roots at a depth of 1m below existing ground level.

TPO5

0-400mm was a stoney light brown silt, 400-2600mm orangey brown silt which was
slightly cohesive and becoming wetter with depth. There were minor tree roots at a
depth of 1m below existing ground level.

TP06

0-400mm was a stoney light brown silt, 400-2600mm orangey brown silt which was
becoming wetter with depth and the sides of the excavation began to collapse at a
depth of 2m below existing ground level.

TPO7

0-300mm was a stoney light brown silt which changed to a fine gravelly silt with
minor inclusions of orangey silt to a depth of 1300mm. 1300-2400m was a light
brown silt with orange inclusions. 2400-2600mm turned to a stiff grey clay.
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& Geology Viewer

o

e |

Geology X

Bedrock geology A

Oxford Clay Formation - Mudstone. Sedimentary bedrock formed between 166.1 and 157.3 million
years ago during the Jurassic period.

More Information

Superficial deposits A

Tidal Flat Deposits - Clay and silt. Sedimentary superficial deposit formed between 11.8 thousand
years ago and the present during the Quaternary period.

More Information

Extract British Geological Society Maps
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Project

Mo,

SW24-331

Log Ref

TPO1

=

Exploration Method 13 TON EXCAVATOR

Site Coordinates

TF 234 201

MS — METALS SUITE

MC - MOISTURE CONTENT

TOC — TOTAL ORGANIC CARBON

TPH — TOTAL PETROL HYDROCARBONS
AS — ASBESTOS SCREENING

D — DISTURBED SAMPLE

Location CRADGE BAN K’ SPALDING Carried Out For Date Undertaken 31}031;25
LINCOLNSHIRE EAST ANGLIAN CIVILS 7
ogged By JL
Description Reduced | Legend | Depth | Depth | Sample Test Probe
Level (Thick) Roform!rw. No. | Required
STOMEY LIGHT BROWN SILT
200mm S1 D:1 MS
(400mm)
400mm | 400mm 54 D: 4 TPH
SANDY SILT (200mm) AS
E00mm
LIGHT BROWN CLAYEY SILT =y
800mm 52 0i2 MS
= MC
——— T0C
{
e 1500mm 53 D:3 MC
% « % TOC
]
P e 1900mm
— = = 2500mm

Remarks

‘ Copyright Shields Wilson Limited.
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Project Mo, Log Ref

SW24-331 TPO2

Exploration Method 13 TON EXCAVATOR
Site Coordinates TF 234 201

Location CRADGE BAN K’ SPALDING Carried Out For Date Undertaken 31}031;25
LINCOLNSHIRE EAST ANGLIAN CIVILS [
ogged By JL
Samples
Description Reduced | Legend | Depth | Depth | Sample | Sample | fest Probe
Level (Thick) Reference| 1ype | Mo, | Required
STONEY LIGHT BROWN SILT
200mm 51 D:1 MS
(400mm)
400mm | 400mm 54 D4 TPH
SANDY SILT AS
(300mm)
700mm
DARK BROWN SILTY CLAY ——— B0Omm i S2 1D :!2 MS
e MC
— Toc
{
LAND DRAIN @ 1100mm BOL. ——f====r|
ST (800mm)
————1 1500mm [ 1500mm{ S3 D 3 MC
LIGHT BROWN ORANGEY SILT ok ok x Toc
T (1000mm
v « x« |2500mm

MS — METALS SUITE

MC - MOISTURE CONTENT

TOC — TOTAL ORGANIC CARBON

TPH — TOTAL PETROL HYDROCARBONS
AS — ASBESTOS SCREENING

D — DISTURBED SAMPLE

Remarks

Copyright Shields Wilson Limited.
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Project Mo, Log Ref

SW24-331 TPO3

Exploration Method 13 TON EXCAVATOR
Site Coordinates TF 234 201

Location CRADGE BAN K’ SPALDING Carried Out For Date Undertaken 31}031;25
LINCOLNSHIRE EAST ANGLIAN CIVILS T
ogged By JL
zyas [ Som Mackintosh
Description Reduced | Legend | Depth | Depth | Sample | Somple | Test Probe
Level (Thick) Roformirw. No. | Required
STOMEY LIGHT BROWM SILT
200mm 51 D:1 MS
(400mm)
400mm | 400mm 54 D : 4 TPH
SANDY SILT AS
(250mm)
650mm
ORANGEY BROWN SILT : 800mm s D2 VS
o i MC
[ T0C
(650mm)
1300mm

DARK BROWN SILT

GRS moa

1500mm 53 D:3 MC
TOC

WO ow o oW oM oxom oM oM oW | MoW oW oW N oM oM MoX
KoM KON K MK MWK OK|MoAoW KON K K KM
KoMK oK oW oK MO W M OK|WoW oW oK oMK KKK

oW W W R N RN

(BOOmm)
2100mm

LIGHT GREY SILT

TR RN

(400mm)
2500mm

oW WKW
R W WM
WM oMW oM

MS — METALS SUITE

MC - MOISTURE CONTENT

TOC — TOTAL ORGANIC CARBON

TPH — TOTAL PETROL HYDROCARBONS
AS — ASBESTOS SCREENING

D — DISTURBED SAMPLE

Remarks

Copyright Shields Wilson Limited.
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Project Mo, Log Ref

SW24-331 TPO4

Exploration Method 13 TON EXCAVATOR
Site Coordinates TF 234 201

Location CRADGE BAN K’ SPALDING Carried Out For Date Undertaken 31}031;25
LINCOLNSHIRE EAST ANGLIAN CIVILS [
ogged By JL
Samples
P l som “mkilltmh
Description Reduced | Legend | Depth | Depth | Sample | Sample | fest Probe
Level (Thick) Reference| 1ype | Mo, | Required
STONEY LIGHT BROWN SILT
200mm 51 D:1 MS
(400mm)
400mm | 400mm 54 D : 4 TPH
DARK SOIL WITH VERY FINE o
STONEY FRAGMENTS
B00mm i S2 1D !2 MS
: MC
ToC
TREE ROOTS @ 1000mm BGL.
{800mm)
1200mm
DARK BROWN SILT SLIGHTLY —
CLAYEY e
Pt 1500mm: S3 iD 3 MC
TOC
== (300mm)
= 9000mm
ORANGEY BROWN SILT SLIGHTLY s
COHESIVE E &2
= =« 1(600mm)
St 12600mm
MS - METALS SUME
MC - MOISTURE CONTENT
T0C — TOTAL ORGANIC CARBON
TPH - TOTAL PETROL HYDROCARBONS
AS — ASBESTOS SCREENING
D — DISTURBED SAMPLE
Remarks

Copyright Shields Wilson Limited.
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Project Mo, Log Ref

SW24-331 TPOS

Exploration Method 13 TON EXCAVATOR
Site Coordinates TF 234 201

Location CRADGE BAN K’ SPALDING Carried Out For Date Undertaken 31}031;25
LINCOLNSHIRE EAST ANGLIAN CIVILS |
ogged By JL
Samples
2 [ Som Mackintosh
Description Reducod | Logend Depm’mpmkfgnﬂei ple | Test Probe
(lhyck' erence| Typs | No. Required
STONEY LIGHT BROWN SILT
200mm S1 D:1 MS
(400mm)
400mm | 400mm 54 D : 4 TPH
ORANGEY BROWN SILT SLIGHTLY RPEE A
COHESIVE (MOLDABLE) WITH ﬂm‘%ﬁ;‘i
STONEY FRAGMENTS &l 444.:’254 4
et g el g
 4xa 5, 4 BOOmm: S2 iDi2! M
b % 0 : MC
e 54
"‘d“*\:ﬁai 4:21 ToC
TREE ROOTS @ 1000mm BGL. PR ]
ot 4(800mm)
4 44 4] 1200mm
ORANGEY BROWN SILT BECOMING oxox ox
WETTER WITH DEFTH e R
b x x ox 1500mm S3 D 5 MC
L o o TOC
== A1400mm
C T T T 12600mm
MS - METALS SUITE
MC - MOISTURE CONTENT
TOC — TOTAL ORGANIC CARBON
TPH = TOTAL PETROL HYDROCARBONS
AS — ASBESTOS SCREENING
D - DISTURBED SAMPLE
Remarks

Copyright Shields Wilson Limited.
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Project Mo, Log Ref

SW24-331 TPO6

Exploration Method 13 TON EXCAVATOR
Site Coordinates TF 234 201

Location CRADGE BAN K’ SPALDING Carried Out For Date Undertaken 31}031;25
LINCOLNSHIRE EAST ANGLIAN CIVILS |1
ogged By JL
Samples
Description Reduced | Legend | Depth | Depth | Sample | Sample | fest Probe
Level (Thick) Roformirw. No. | Required
STONEY LIGHT BROWN SILT
200mm 51 D:1 MS
(400mm)
400mm | 400mm 54 D : 4 TPH
DARK BROWN FINE STONEY FILL AS
(400mm)
B00mm | 800mm 52 D:2 MS
LIGHT GREY ORANGEY SILT fErs i MC
i foc
= = * {(600mm)
© % 11400mm
ORANGEY BROWN SILT BECOMING == 1500mm S3 D:3 MC
WETTER AND SOFTER WITH DEPTH . TOC
SIDES COLLAPSE @ 2000mm BGL.
0 11100mm
" " 12500mm

MS — METALS SUITE

MC - MOISTURE CONTENT

TOC — TOTAL ORGANIC CARBON

TPH — TOTAL PETROL HYDROCARBONS
AS — ASBESTOS SCREENING

D — DISTURBED SAMPLE

Remarks

Copyright Shields Wilson Limited.
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Project Mo, Log Ref

SW24-331 TPO7
Exploration Method 13 TON EXCAVATOR
Site Coordinates TF 234 201

Location CRADGE BAN K’ SPALDING Carried Out For Date Undertaken 31/03/25
LINCOLNSHIRE EAST ANGLIAN CIVILS

Logged By JL
Samples
Description Reducod | Logend Depm’ Depth | Sl | ple | Test Probe
(lhyck' erence| Typs | No. Required
STONEY LIGHT BROWN SILT
(300mm)|_200mm 51 D:1 MS
300mm
FINE GRAVELY SOIL WITH SLIGHT ;ﬂ«;‘kf‘g 400mm | 400mm . S4 D 4 TPH
GRANULAR BROWN SILT 3 e AS
Q:\M%‘:—m‘
Pty
m‘;,}dxqc
4 % &4 BOOmm : S2 {D ' 2 MS
e
damia
sy |
o

n‘:‘ﬁ{a 24 1000mm
i) g‘ttﬂ 1 1300mm

LIGHT GREY ORANGEY SILT WITH TR

GRANULAR INCLUSIONS L % & & 1500mm: S3 D3 MC
L x & TOC
C T T (1100mm
. . |2400mm

GREY CLAY (200mm)
— | 2600mm

MS - METALS SUITE

MC - MOISTURE CONTENT

T0C — TOTAL ORGANIC CARBON

TPH — TOTAL PETROL HYDROCARBONS
AS  — ASBESTOS SCREENING

D - DISTURBED SAMPLE

Remarks

Copyright Shields Wilson Limited.
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TP02 - PLOT 6
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TP02 - PLOT 6
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TPO3 - PLOT 5
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TPO3 - PLOT 5
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TP04 — PLOT 4

Doc. Ref: SW 24-331-REP-01 © Shields Wilson Limited. 29



TPO5 - PLOT 3

Doc. Ref: SW 24-331-REP-01 © Shields Wilson Limited. 30



leldswilson.co.uk t: 01775 729252

TPO5 - PLOT 3
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TPO6 — PLOT 2
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TPO7 — PLOT 1
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TPO7 — PLOT 1
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=% eurofins

Chemtest
sk Eurofins Chermtest Ltd
@ Depot Road
UKAS Mewmarket
wiTrie MCERTYS CBB 0AL
i B Tel- 01838 808070
Amended Repon Email: infoi@chemtest.com
Report No.: 25-13924-2
Initial Date of Issue: 01-May-2025 Date of Re-lssue: 02-May-2025
o This repor has been revised and directly
Bl bt et supersedes 25-13024-1 in &ts entirsty
Client Lucion Ground Engineering Limited
Client Address: Mewark Road
Peterborough
Cambridgeshire
PE15UA
Contact(s): Msatt Hartnup
Project 132555 Land Off Cradge Bank
GQuotation No.: Q25-38172 Diate Received: 28-Apr-2025
Order No.: 21048 Diate Instructed: 28-Apr-2025
Mo of Samples: 21
Turnaround (Whkdays): 2 Results Due: 08-May-2025
Diate Approved: 02-May-2025
Approved By:
b 1 o N Y
.T‘Lxﬁti:—;-'_
Dretails: Diavid Smith. Technical Director

For details about application of accreditation to specific matrix types, please refer to the Table at the
back of this report
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Deviations

In accormdance with UKAZ Policy on Deviaing Samoles TPE 63 Chembest hawve a procedure 1o srsure ‘upon receipt of sach sample a compeient mbcraory shal
mssess wheiner the sample is sukable whn regand io e regquessed tes3{sF. This policy and e respecive holding Gmes applied, can be supplied upon
regeest The reeson a sampie s declared as deviadng Is deialed befow. Where applicable the analysis remains UKASMTERTS accrediied but the resulis may
be compromised.

Sample: Sample Ref: Sample ID: L{S:Z‘:t?:;l: ST]";E:?d Deviation Code{s): %Z?:i::;?
1965608 52 TPO1 Plot 7 A Pi'a;;l\;;l:tl
1965609 23 TP Plot 7 A Fﬁg:lEETuD
1965611 52 TPO2 Pict § A DB;FJJ::QI ub
1965612 23 TPD2 Piot & A F'Li;':h.h:gTub
1965614 82 TEO3 Plot 5 A pﬁgﬁ;’un
1965615 53 TRO3 Pigt 5 N Pﬁgab:c: b
1965617 52 TPO4 Pigt £ A F“lig;;'ub
1965613 233 TR0 Plot & A PE;.:E;IH;D
1965620 =2 TOO0S Piot 3 A Pr‘;},gub
1965621 23 TPOS Plot 3 A Fli;jbETub
1965623 52 TE06 Plot 2 A pﬁ;’ﬁ;hb
1065624 a3 TROE Pict 2 A mﬁgub
1965626 82 TEOT Piot 1 A pl:'-gﬁg'l’ljn
1965627 52 TPOT Piot 1 A Pﬁgjb:c: ub
Page 5aof B
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Test Methods
S0P Tt Paramadsrs Enoluded Mathod summary Wader Aoored.
M oisiure and Biome Confent Deiemicadon of molsture conient of sofl as
2030 of Sols{Requirement of Mokstune oorriend & perreniage of lis &% recelved mass
MCERTE] obtalned at <30°C.

2ol DesciptoniBeguremenz | L L As recsived soll ks descried based upon

- of MCERTE] B85530

Metals, including: Arsenic; Badum,;
Eeryillum; Cadmium; Chromium; Cobal;

A o Hllowed
2455 |40k Solutis Metals In S083  |Coogern Lean; MEngansses Mercury, il et by Sclevninaion o

reafals In eximact by ICP-MB.

kiolypdenum; Micke); Selenium; Vanadiam;
Zinc
Determimed by high termperanure oombustion
2625 [Total Qrganic Carpon in Sofls [Totl oganic Carpon {TOC) under oxpgen, WSing an Bira slemenial
aralyser.
Page G of 8
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Report Information

nm ZTEC

vnﬁﬁﬁq g

LoD

NEW_ASE
DURHAM

Sample Deviation Codes

UKAS accredied

MCERTS and UKAS accredited

Unacoredited

This analysis has been subconracted to a UKAS accredited laboratory that is acoredited for this
analysis

This analysis has been subconfracted to 3 UKAS accredited laboratory that is not accredited for
this analysis

This analysis has been subroniracted to an wnaccredited laboratory

Insufficient Sarmple

Unsuitatle Sample

not evaluated

Tless than”

“greater than™

Standard operating procedure

Limit of detection

This report shall not be reproduced except in full, and only with the prior approval of the
Labaratory.

Any comments of interpretations are cutside the scope of UKAS acoreditafion.

The Laboratory is not accredited for any sampfing activities and reponted results relate to the
samples ‘as received at the laboratory.

Uncertainty of measuremeant for the determinands tested are avalable upon request .

None of the results in this report have been recovery comecied.

All results are expressed on a dry weight basis.

The folowing tests were analysed on samples "as received and the resulis subseguently
comrected to a dry weight basis EPH, VPH, TPH. BTEX, VOCs, SW0Cs, PCBs, Phenals.

For all other tests the sampies were dried at £ 30°C prior to analysis.

All Asbestos testing is performed at the indicated laboratory .
Issue numbers are sequential starting with 1 all subseguent reports are incremented by 1.

Eurafins Chemtest Limited, 11 Depot Road, Newmarket, CB8 QAL
Eurcofins Chemiest Limited, Unit A North Wing. Prospect Business Park. Crookhall Lane, Consett,
Co Durham, DHE TPW

As a result of any of the below deviations applying, the test results may be unreliable
A - Date of sampling not supplied

B - Sample age exceeds stability tirne (sampling to extraction)

- Bample not received in appropsiate containers

D - Broken Container

E - The required amaunt of samgle for analysis was not received

H - Appropriate cooling measures were not aken for sample transporation

Sample Retention and Disposal

All soil samples will be retained for 3 period of 30 days from the date of receipt.
Al water samples will be retained for 14 days from the date of receipt.
Charges may apply to extended sample starage.

Page 7 of B
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Report Information

Water Sample Cate Key for Accreditation

DWW - Drinking Water
GW - Ground Water
LE - Land Leachate

MA - Mot Applicable

PL - Prepared Leachate
PW - Processed Water
RE - Recreational Water
SA - Saline Water

W - Surface Water

TE - Treated Effuent
TS - Treated Sewape
UL - Unspecified Liquid

Clean Up Codes

NG - Mo Clean Up
MC - Mathematical Clean Up
FC - Florisi Clean Up

HWOL Acronym System

HE - Headspace analysis

EH - Extractable hydrocarbons — Le. everyihing extracted by the solent
CU - Clean-up — e.g. by Flosil, silica gel

10 - GEC — Single coll gas chromatography

Total - Aliphatics & Aromatics

AL - Aliphatics only

AR - Aromatic only

20 - GC-GC — Deuble coll gas chromatograghy

21 - EH_20_Total but with humics mathemafically subtracted
#2-EH_20_Total but with fatty acids mathematically subtracted

+ - Operator to indicate cumulative e.g. EH+EH_Total or EH_CU+HS_Total

Asbestos Tests LOD = LDGQ

Limit of Detection = Limit of Quantification for asbestos results only

 yewu require extended retention of samples, please email your requirements ta:
customerservices@chemtest com

Page BofB
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% eurofins

Chemtest
ey Eurcfins Chermtest Lid
@ . I Depot Road
uias Mewmarkst
AT HWICERTS CBE 0AL
1im T Tal- 01838 608070
Flnal Repnrt Emall: info@cherntest.com
Report Ho_: 25-20837-1
Initial Date of Issue: 30-Jun-2025
Re-lssue Details:
Client Lugion Grournd Engineening Limited
Client Address: MNewark Road
Peferborough
Cambrigdgeszhire
PET 5LA
Coniaci{s): Matf Harinug
Project 134520 Cragge Bank
Quotation No.: @25-38695 Date Received: 25-Jun-2025
Order Ho.: 22027 Diate Instructed: 25-Jun-2025
No. of Samples: 7
Turnaround (Wkdays): & Results Due: 01-Jud-2025
Diate Approved: 30-Jun-2025
Approved By:
6=
Details: David Smith, Technical Director

For details about application of accreditation to specific matrix types, please refer to the Table at the
back of this report

Fage Lof 5
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Test Methods

e0P Tis Paramaters Evoluded Mathod cummary Wader Sgorsd.
Kiolsturs mnd Blome Content Ditarmisadon of molsture content of sofl as

2030 (of Sols{Regulnemant of kiostune comien = paroertage of He g received mass
MCERTE] obfalned at £30°C.

2152 |Rsnesing Eshasing Pedmtsad g micrmssosy § Sravimetny

2650 |EPH ALY Bplf

|Alphaiics: =C#0-C12, >C12-C16,
>CHE-CT, =02 = O35, >0a5- C40
Ammatics: *CI0-C42, >C12-C18, >C16=
jo21, >Ca1= C38, >C35- C40

AcetnnelHerane exraciion F GExGEC FID
cetection

arm

WPH ALY Spilt

Aliphatics: =CE=CE, >CB-C7,~C7-C8,~Cad
C40 Aromatics: =C8-C7,>C7-C8,~CE-C1D)

Water siraction / Headspare G0EGE FID
dietectinn
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Report Information

=3

UKAS accredied
MCERTS and UKAS accrediied
Unacoredited
This analysis has been subconiracted 1o a UKAS accredited laboratory that is acoredited for this
analysis
This analysis has been subconfracted to a UKAS accredited laboratory that is not accredited for
this analysis
This anakysis has been subcontracted to an unaccredited laboratony
Insufficsent Sample
Unsuitatle Sample
not evaluated
Tless than”
“greater than™
50P Standard operating procedure
LoD LLimnit of detection
Text example All iems ndicated in itabc font represent customer-supplied information that may not be
independenily venfied by the laboratory
This reporn shall not be reproduced except in full, and only with the prior approval of the
kaboratory.
Any comments or interpretatons are cutside the scope of UKAS acereditabon.
Thie Labaratary is not accredited for any samping actvities and reponed results relste o the
samples ‘s received’ at the Isboratory.
Uncertainty of measurement fior the determinands tested are avallable wpon request .
MNone of the results in this report have been recovery comecied.
All results are expressed on a dry weight basis.
The folowing tests were analy=ed on samples a5 recefved and the results subsequently
comecied to 3 dry weight basis EPH, VPH, TPH. BTEX. VOCs, SWOCs, PCBs, Phenols.

For all other tests the sarmples were dried at £ 30°C prior to analysis.
All Asbestos testing is performed at the indicated laboratony .
Issue numbers are seguential starting with 1 all subseguent reports are incremented by 1.

t =zzclf

vnﬁ%ﬁﬂ g

MEW_ASHE Eurofins Chemtest Limited, 11 Depot Road, Newmarket, CBE QAL
DURHAM Eurafins Chemtest Limited, Unit A Morth Wing, Prospect Business Park, Crookhall Lane, Consett,
Co Durham, DHE TPW

Sample Deviation Codes
As a result of any of the below deviations applying, the test results may be unreliable

& - Date of sampling not supplied

B - Sample age exceeds stability ime (sampling to extraction)

C - Zample not received in approgeiate containers

D - Broken Container

E - The required amaount of sampie for analysis was not received

H - Appropriate cooling measures were not taken for sample transportation

Sample Retention and Disposal
Al soil samples will be retained for 3 pericd of 30 days frem the date of receipt.

All water samples will be retained fior 14 days from the date of receipt
Charges may apply to exended sample storage.

Pagedofd
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Report Information

Water Sample Category Key for Accreditation

CW - Drinking Water
GW - Ground Water

LE - Land Leachate

MA - Mot Applicable

PL - Prepared Leachate
P - Processed Water
RE - Recreational Water
54 - Saline Water

SWY - Surface Water

TE - Treated Efffuent
TE - Treated Sewapge
UL - Unspecsied Liquid

Clean Up Codes

NC - Mo Clean Up
MC - Mathematical Clean Up
FC - Flemisi Clean Up

HWOL Acronym System

HE - Headspace analysis

EH - Extractable hydrocarbaons — L. evenylhing extracied by the solent
CU - Clean-up — e.0. by Flofsll, sllica gel

10 - GE — Sangle coil gas chromatography

Total - Aliphatics & Aromatics

AL - Aliphiatics only

AR - Arcrnatic only

20 - GC-GC — Double coll gas chromatograghy

£1 - EH_20 Total bat with hurmics mathematically subtracted
#2-EH_20 Total bwt with fatty acds mathematically subtracted

+ - Orperator to indicate cumulative e.g. EHHEH_Total or EH_CLI+HS_Total

Ashestos Tests LOD =L0OGQ

Limit of Detaction = Limit of Quantification for ashestos results only

If you reguire extended retention of samples, please email your requirements to:
customerservices@chemiest.com

PageSof B
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Phase 2 - Environmental Interpretative Report Inc. Remediation & Verification Plan Hmmé?nmu
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INTEGRAL GARAGES
In the integral garage areas (where no insulation is proposed as part of floor
slab makeup) JUTA GP1 Gas resistant membrane to be isolated from

concrete screed via placement of sacrificial loose-laid 1200g membrane

Juta GP1 Gas Resistant Membrane

Y\
X
|

Cavity Tray (by others)

e
Y
L

,_______________

Notes

. Detailing drawings to be read in conjunction with
MEC'’s Phase 2 Interpretative Report for Land to South of 199
Cradge Bank, Spalding, PE11 3AQ

. Gas membrane installation Contractor to hold relevant
qualification in the construction of gas protection measures
(e.g- NVQ Level 2 in Gas Protection Installation).

. Independent Verification to be completed by Verifier
who minimally holds a NVQ Level 4 in Gas Membrane
Verification and/or is registered via the CL:AIRE Gas
Protection Verification Accreditation Scheme (Technician
Level (TGVP) and/or Specialist Level (SGPV))

. Verification remit includes

o Inspection of passive sub-slab venting system (all
Plots, including depth of open void, cross-venting provision to
sleeper walls, telescopic vent/air brick construction); and

o Inspection / integrity testing to gas resistant
membrane (100% remit)
. Sufficient time to be allowed within build program for

the construction and verification of the gas mitigation

Sub-Slab Venting

. Minimum 250mm deep clear (open) void to be
provided below all Plots.
. Air bricks with a ventilation area of >6000mmz2, to be

positioned per annotated plans provided by Severn
Architecture Limited.

. Cross vents to sleeper walls via missed blockwork, to
be positioned per annotated plans provided by Severn
Architecture Limited

. Top of air bricks to be located at least one brick
course above ground level (150mm to top of air brick)

Service Ducts

. All service ducts to be sealed

. The responsibility for this is with the Developer, or
their appointed designate

. A proprietary sealant system to be utilised for the

sealing of all ground level ducts, (e.g
https://juta.co.uk/gas-protection-membranes/gp-ductseal-hg/)
. Where/as required, duct sealing systems should be
approved by statutory utility service provider(s).

REV | DESCRIPTION DATE

MEC Environmental Ltd,
Unit 2 BTMC

Challen

N\ -
\Y4

y, Blackburn

Tel: 01254 942000

PROJECT

Land to South of 199 Cradge Bank
Spalding PE11 3AQ

Gas Resistant Membrane

. Substrate to be prepared in line with membrane manufacturers Installation Guidance. Minimally, block and beam floor slab to be
swept down providing a clean, dry, uniform smooth surface — all sharps removed, all voids (>12mm depth or width) filled

. Gas resistant membrane to span the cavity, with a robust cavity tray construction above, both terminated onto the external leaf
brickwork and sealed to each other using double sided tape (or an equivalent system sealant).

. Gas membrane to comprise JUTA GP1 (https://juta.co.uk/gas-protection-membranes/ground-gas-membranes/gp1/) or an equal /
greater specification gas membrane, subject to review / agreement with MEC

. All laps / joints to the gas membrane to be heat welded, minimum 100mm overlap.

. Detailing to utilise JUTA GP1 Self Adhesive Membrane (SAM, heat and pressure applied — minimum 100mm vertical lap, minimum
100 horizontal lap) (https://juta.co.uk/gas-protection-membranes/ground-gas-membranes/gp1-sam/) or an equal / greater specification
SAM, subject to review / agreement by MEC (and also in accordance with the sheet membrane manufacturers approved proprietary
components).

. Following successful verification of the gas membrane; insulation (protection) to be placed within 2-working days. In the intervening
period, the area of installed gas resistant membrane to be considered ‘clean/restricted work area’. No dirty boots, no storage of
materials/equipment/waste, no trafficking of vehicles/machinery, no use of sharp tools, no fixing/bolting through membrane

. In the integral garage areas (where no insulation is proposed as part of floor slab makeup) JUTA GP1 gas resistant membrane to
be isolated from concrete screed via placement of sacrificial loose-laid 1200g membrane.

. Fixings / penetrations through the gas resistant membrane are not permitted. If unavoidable, MEC to be notified and gasket sealing
detail provided

CLIENT
Scenic Homes

DRAWING TITLE
Typical Gas Membrane Perimeter Section

SCALE ©A3 [DATE
NTS 18/06/25

DRAWN BY | CHECKED BYSTATUS
MC SwW FOR CONSTRUCTION

DRAWING No REVISION
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GROUND GAS
PROTECTION
GPTTECHNICAL
DATA SHEET

1
i
:
!

GP®1 proprietary gas resistant damp proof membrane Thickness 0.6 mm

(DPM) is a multi-layer, low density polyethylene Width Various m
membrane, reinforced with a polypropylene reinforcing  Length Various m
grid with an integral aluminium foil. GP®1 is specifically  weight 370 g/m?

designed and manufactured to perform as a methane,
carbon dioxide, radon, ground gas, air & moisture
protection system.

TITANTECH’ Handling
Roll weights can be in excess of 20 kg and hence appropriate care and

equipment is required for unloading and handling.

For developers of
brownfield and
contaminated sites

the TITANTECH® family Storage
Rolls of GP®1 should be stored on stable/level ground and stacked not

more than five rolls high, with no other material stacked on top. The rolls
in safeguarding can be stored outdoors when packaged, but should be protected from
projects against exposure to UV.

gaseous and chemical

of products represent
a major step forward

Certifications

Installation
GP®1 should be installed in accordance with the product installation
guidelines, and in accordance with BS 8485:2015.

contamination.

C€ A Nz

Rev 2024

BespoRe 5Solutions For High RisR Applications Juta.co.uk



GROUND GAS
PROTECTION ®
GP"1 TECHNICAL
DATA SHEET
®
Feature Characteristics Test Method GP®1
Thickness EN 1849-2 0.6 mm
Thickness - between Scrim BS EN ISO 9863-1:2016 0.4 mm
Physical - -
. Width EN 1849-2 Various m
Properties
Length EN 1849-2 Various m
Weight EN 1849-2 370 g/m?
Water Column EN 20811 > 300
Hydraulic Press | Resistance to Water Penetration EN 13967, EN 1928 Pass
Water Tightness EN 11296, EN 1367, EN 1928 | Pass
Resistance to Static Load EN 12730-B 20 kg
Tensile Strength (MD) EN 12311-1 600 N/50mm
Tensile Strength (CMD) EN 12311-1 480 N/50mm
Mechanical Tensile Elongation (MD) EN 12310-1 20%
Properties Tensile Elongation (CMD) EN 12310-1 20%
Puncture Resistance EN 12236 1.25 kN
Resistance to Tearing (Nail Shank) MD EN 12310-1 330N
Resistance to Tearing (Nail Shank) CMD EN 12310-1 400 N
Transmission Rate of Volatile Liquids - Diesel ISO 6179:2010 (B) 0.246 g/m?/h
Du;agr':'ty - Transmission Rate of Volatile Liquids - Xylene ISO 6179:2010 (B) 0.571 g/m?/h
an emica
Resistance Transmission Rate of Volatile Liquids - Toluene ISO 6179:2010 (B) 0.583 g/m?h
Transmission Rate of Volatile Liquids - Petrol ISO 6179:2010 (B) 0.135 g/m?%h
Methane Permeability BS EN ISO 15105-1 < 0.09 ml/m?/day/atm
Gas Carbon Dioxide Permeability BS EN ISO 15105-1 < 0.09 ml/m?/day/atm
Permeability Radon Permeability K124/02/95 8.0 x 1075 m?/s
Hydrogen Sulphide Permeability BS EN ISO 15105-1 < 0.1 ml/m?/day/atm
CE Mark - EN13967:2012 (A1 2017)
Compliance and | NHBC Standards Compliant
Certification Conforms to BS 8485:2015 + A1 2019
BBA Certified - Certificate No. 20/5728
JUTA UK Jointing and Sealing

Please contact JUTA
UK Directly for more

information on GP®1

It is recommended GP®1 be heat welded where possible, with welding
carried out by competent personnel with suitable qualifications in

accordance with best practice, and guidance contained within

BS 8485:2015.

Accessory Products
+ GP®1 Starter Band

+ GP® Top Hats and Preformed

* GP® Tape Corners
» GP® Self Adhesive Membrane + GP® Protection Fleece
+ GP® Primer + GP® Void Vent (24/40mm)

Juta.co.uk

JJUTA | € TITANTECH



GROUND GAS
PROTECTION

_..QE.%&MH :
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GP®1 SAM, gas protection self adhesive membrane, isa Thickness 1.2 mm
bituminous gas proof and water proof sheet, composed  widtn 0.9mor0.3m
of self-adhesive SBS polymer modified bitumen Length 20m
incorporating GP®1 with an upper surface finish of Weight 1100 g/m?

black reinforced LDPE, and a lower surface finish of
siliconized release film. GP®1 SAM is used for the gas/
waterproofing of underground structures where harmful
ground gasses are anticipated, and as a self adhesive
accessory to GP®1.

TITANTECH’ Handling

For developers of Roll weights can be in excess of 20 kg (approx 33 kg/roll) and hence

brownfield and appropriate care and equipment is required for unloading and handling.

contaminated sites This product is non-toxic nor flammable.

the TITANTECH® family Storage

Ofproducts fepresent Rolls of GP®1 SAM should be stored on in a cool, dry place, and be Certifications

a major step forward . .
protected from exposure to rain, sun, heat and cold temperatures prior to
in safeguarding . . . . .

installation. Exposure to sunlight for extended period of time could cause

rojects against . .
pro) ° difficulty with removal of the release film.

gaseous and chemical

contamination.

Rev 2024

Bespoke 5olutions For High Risk Applications Juta.co.uk



GROUND GAS
PROTECTION ®
GP"1 SAM
TECHNICAL DATA
SHEET
®

Feature Characteristics Test Method GP®1 SAM
Thickness EN 1849-2 1.2 mm

Physical Width EN 1849-2 0.90r0.3m

Properties Length EN 1849-2 20 m
Weight EN 1849-2 1100 g/m?

. Water Tightness EN 1928 Pass

Hydraulic Press —
Water Vapour Transmission EN 1931 0.013 g/m?/day
Tensile Strength (MD/CMD) EN 12311-2 (A) 500 N/50mm
Elongation (MD/CMD) EN 12311-2 (A) >12%
Resistance to Static Load EN 12370 20 kg

Mechanical Joint Strength EN 12317-2 >30N

Properties Durability and Water Tightness
(Ageing and Chemicals) 60 kPa SN D
Resistance to Nail Tear (MD/CMD) EN 12310-1 >300 N
Resistance to Fire EN 13501 F Euro Class
Methane Permeability EN ISO 15105-1 < 0.68 ml/m?/day/atm

Gas Permeability | Carbon Dioxide Permeability EN ISO 15105-1 < 2.81 ml/m?/day/atm
Radon Permeability K124/02/95 8.0x 10" m?/S

Compliance and CE Mark - EN13967:2012 + A1:2017 Type (A/T)

Certification BS 8485:2015 Compliant (Methane and Carbon Dioxide Barrier)

JUTA UK Installation
Please contact JUTA GP®1 SAM should be installed in accordance with the product installation

UK Directly for more guidelines, and in accordance with BS 8485:2015, and/or BS 8102:2009.

information on GP®1
SAM

It is recommended that GP®1 SAM is not applied in temperatures below
10°C, in colder weather the material can be warmed slightly to aid
adhesion.

Accessory Products
* GP®Primer + GP® Protection Fleece
+ GP® Protection Board

JJUTA | € TITANTECH Juta.co.uk



GROUND GAS
PROTECTION

GP° DUCTSEAL HG
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TITANTECH’

For developers of
brownfield and
contaminated sites
the TITANTECH® family
of products represent
a major step forward
in safeguarding
projects against
gaseous and chemical
contamination.

BYAY

-

GP
@ HDGUCTSEAL

-4

GP®DuctSeal HG (Water & Gas) is a NEW duct sealing
system that is extremely flexible in its ability to seal
large, heavy cables & pipes in ducted networks to
protect and stop the ingress of harmful or flammable
gases, liquids, smoke and vermin.

GP® DuctSeal HG comes complete with our PATENT PENDING unique
tubular rubber backing system that can be joined together in a long
continuous strip, joined to make a ring/collar, but best of all, joined in

a cross shape to create a perfect shape for separating trefoil/triplex
cables. This unique design endures DSEAR compliance but also aids the
installer as it's simple & quick to create the support & separation on large
cables or pipes. The PATENT PENDING ULTIMATE backing system, which
is one of a kind, is combined with our NEW Fybrid flexible intumescent,
zero halogen, & zero Meko adhesive and sealing compound, Grey Stuff.
All are designed and manufactured in the UK.

GP® DuctSeal HG, along with Grey Stuff, is a non-hazardous, superior
single component, neutral curing sealant that has been specifically
developed to cope with the harsh environments around duct openings to
ensure ducted networks and penetrations are protected.

BespoRe 5Solutions For High RisR Applications

GREY
STUFF

Sizes 50mm to 250 mm
(off the shelf)

Complies with DSEAR duct sealing
regulations

WIMES compliant

Complies with 2011 NEC Articles
225.27, 230.8, 300.5(G), 300.7 (A) on
Raceway Seals, and 501.15 (B)(2)

Petrol station forecourt accepted,
as per the technology described in
the APEA Blue

ATEX Complaint - contains no
moving parts or any form of mate-
rial that can create a sparR

Flame Retardant - tested to UL94

Named Accessory in Certification

UK UK
CA NI

3

Rev 2024

Juta.co.uk



GROUND GAS
PROTECTION
GP® DUCTSEAL HG
TECHNICAL DATA

GP
/ HDGUCTSEAL

GREY

+ STUFF

SHEET

Part No. | Product | Duct Opening Max | Unit Sold
Using 1 x GP®DuctSeal HG Kit up to 100mm

DSHG100 | GP®DuctSeal HG [ 100mm | 1xDSHG 100 Kit
Using 2 x GP®DuctSeal HG Kit up to 150mm

DSHG150 | GP®DuctSeal HG [ 150mm | 2 x DSHG 100 Kits
Using 3 x GP®DuctSeal HG Kit up to 200mm

DSHG200 | GP®DuctSeal HG [ 200mm | 3 x DSHG 100 Kits
Using 4 x GP®DuctSeal HG Kit up to 225mm

DSHG225 | GP®DuctSeal HG [ 225mm | 4 x DSHG 100 Kits
Using 5 x GP®DuctSeal HG Kit up to 250mm

DSHG250 | GP®DuctSeal HG [ 250mm | 5xDSHG 100 Kits

JUTA UK Benefits

Please contact JUTA » Water & Gas tight to 2.0 bar

UK Directly for more + Non-slumping
information on

GP® DuctSeal HG

« High bonding strength
+ Odourless when curing
* Flexible

* Intumescent

* UV & Ozone resistant

+ Non-hazardous

« Zero halogens used

+ Emits 0% MEKO

« Very strong porous sticky char
is formed when exposed to fire,
which has excellent thermal
insulation properties

* Microbial resistance - coverage
against Fungi, E-Coli, Escherichia
coli, Staphylococcus aureus,
& A. brasiliensis

JJUTA | € TITANTECH

* Resistant to Hydrocarbons

(Petrol, Diesel, ASTM oil, & LPG
Gas)

* Resistant to many other gases &

liquids, for example, ADBLUE, &
Antifreeze

+ Complies with DSEAR duct

sealing regulations

+ WIMES compliant
+ Complies with 2011 NEC Articles

225.27,230.8, 300.5(G), 300.7 (A)
on Raceway Seals, and
501.15 (B)(2)

« Petrol station forecourt accepted,

as per the technology described
in the APEA Blue

+ ATEX Complaint - contains no

moving parts or any form of
material that can create a spark
Flame Retardant - Tested to UL94

Juta.co.uk



GROUND GAS
PROTECTION
GP® DUCTSEAL HG
TECHNICAL DATA

GP + GREY
" DUCTSEAL ~ STUFF

SHEET
Feature | Characteristics Feature | Characteristics
Density 1.27 Tensile Strength 0.72 N/mm*2
Colour Anthracite Grey Density +5 to 40°C
Skin Over Time 10 mins Temperature Resistance -35to +120°C
Curing 3-4mm per day Intumescence Activation 210°C
Tack Free Time 22 mins Temperature
Hardness 35 to 38 Shore A Pressure Resistance 2.0 Bar
Elongation 250% Shelf Life 12 months
Flow 3.33 million cPS at 380°C

JUTA UK One Kit per Box

Please contact JUTA
UK Directly for more
information on

GP® DuctSeal HG

JJUTA | € TITANTECH

All components included to seal 1 x duct as per the kit size mentioned
(Caulking gun not included, but can be sold separately). ** One kit may
fill more than one duct, depending on cable % fill. Call 01772 754177 for
advice**

Cable Separation

It's imperative to ensure separation between each cable and from
the inside of the duct. Our unique daisy-chained circular tubes easily
separates and supports single or multiple cables.

Using our patent pending tubular rubber tubes, various shapes can be
made to help with cable separation, for example, trefoil/triplex cables.

Running Water

The duct & cables should be dry for best results with no running water. All
dirt, oil or grease must be cleaned before applying Grey Stuff. If you have
running water, please contact JUTA for advice on 01772 754177.

Cure Time

Grey Stuff will cure 3-4mm daily, depending on the humidity and
temperature. The higher the humidity%, and temperature, the quicker grey
Stuff will cure. A minimum requirement of 20mm Grey Stuff is required
for an effective seal.

Cleaning
Uncured material spillages can be cleaned with a solvent-based wipe.

Health & Safety

Grey Stuff is based on a neutral curing system that is hazardous-free to
protect users when carrying out tasks like sealing cable ducts. Non-
hazardous Zero MEKO.

Juta.co.uk
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JUTA UK Re-entry & Removal
Please contact JUTA Grey Stuff will cure to a similar hardness of a rubber eraser, so re-entry
UK Directly for more and removal are achievable. The ease of this depends on the type of
information on tools used. For example, a sharper tool will be easier than a blunt-ended
GP® DuctSeal HG tool. Only use sharp tools when cables are de-energised. JUTA accepts

no responsibility for damaged cables.

Cable Suitability

Grey Stuff is a single-component neutral curing system containing no
solvents. Our Formulation does not damage the properties of a cable
sheath or stain surfaces.

Storage

Grey Stuff should be kept in a cool, dry environment and away from
sunlight. Product shelf life is 12 months. Once opened, any remaining
product can still be used for 1 month afterwards, provided the screwcap
is securely fitted.

JJUTA | @ TITANTECH Juta.co.uk
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