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EXECUTIVE SUMMARY

The site is irregular in shape and located east of Northcote Road, Langho,

Site Blackburn. The site is located within a residential / semi rural area and extends
to an area of approximately 0.41 hectares.
NGR SD 70750, 34575
A review of the historical maps show the site has remained a parcel of greenfield
Site History land since the earliest date of mapping (1844 — 1848). Recent aerial photography

shows the presence of a carpark within the southem third of the site in 2013 but
appears tc have been removed by 2018,

Investigations

The investigations have extended to:-
¢ Intrusive investigations by trial pits
s  Chemical analysis of soil samples
+ Assessment of results

Ground Conditions

Made ground deposits have been identified only within TPQ7 at a depth of 0.15m
— 0.20m bygl, coinciding with the location of the historical car park.

Topsoil was recorded across the site to a maximum proven depth of 0.25m,
composing a soft brown slightly gravelly, sandy clay with abundant rootlets.

A soft becoming stiff with increasing depth clay has been recorded to a maximum
proven depth of 2.00m bgl.

Bedrock has not been identified during this investigation.

Environmental

Chemical analyses has confirmed that the topsoil present within the site is
suitable for reuse within the proposed residential development.

Trees

The site contains numerous mature trees and hedges located primarily towards
the north but also sporadically around the site boundary. All trees within and lying
adjacent to the site area within influencing distance should be subject to an
arboriculturist report. The clay soils within this site have a LOW vclume change
potential as defined by the NHBC.

Foundations

The natural clay strata offers a safe bearing capacity of at least 100kN/m? at a
minimum depth of 0.9m below finished ground level. Shallow strip foundations
will be suitable for the majority of the site. In those areas where tree root effects
are of concern deep trench fill foundations may be required to depths up to 2.5m
below ground level. Foundation depths should be designed in accordance with
NHBC Handbook Chapter 4.2.

Slabs

It is recommended that all properties within this site should be provided with a
suspended ground floor construction. The floors may be of a precast concrete
beam and block arrangement or of a cast insitu reinforced concrete. In those
areas where tree effects are important it may be preferable to adopted pc floors
to allow sufficient air void below the floor in accordance with NHBC
recommendations.

SUDS

Assessment of the ground conditions present within the site in terms of
sustainable urban drainage confirms effectively impermeable cohesive glacial till
across the majority of the site area. It is in our option based upon the results of
these investigations that the superficial deposits indicate that surface water
disposal by soakaways would not be feasible. It will be necessary for surface
water to be disposed of utilising a traditional sewer system.

This brief summary should not be assumed to represent a complete account of
all the potential geo-environmental issues that may exist at the site. As such it
is strongly recommended that the report be read in its entirety.

Report No. 22009/GEIR/005

REFA Consulting Engineers




Northcote Road, Langho Oak Tree Developments Ltd

1.0

1.1

1.2

13

1.4

PHASE Il GEO-ENVIRONMENTAL INVESTIGATION WORKS

NORTHCOTE ROAD, LANGHO

INTRODUCTION

Instructions

1.11

Object

1.21

Scope

1.3.1

We are instructed by Oak Tree Developments, Office Suite 2, No. 1 Derby Street, Leigh,
Lancashire, WN7 4PF to undertake a programme of intrusive geo-environmental
investigations at a parcel of land located on the eastern side of Northcote Road, Langho.
The site has been the subject of a previous Phase | Desk Study prepared by REFA
(report reference 22009/GEDS) dated March 2022. Reference should be made to this
previous desk study report when considering this report.

The object of these investigations were as follows:

* To enable sufficient information regarding ground conditions to be obtained from
which risks to end users and the environment may be assessed;

e To utilise the information obtained from the investigations to provide
recommendations for remediation measures where required;

e To determine the engineering properties of the soils present within the site to
form a basis upon which foundation and general infrastructure recommendations
and design may be based.

The investigations considered within this report have comprised of the following
elements and are based upon the principles and recommendations presented in
BS10175:2011 “The Investigation of Potentially Contaminated Sites”.

Review of the previous reports;
Undertake intrusive ground investigation works utilising trial pits;
Determine the presence, nature and extent of any scil and groundwater
contamination at the site;

¢ Determination of the engineering properties of the soils present within the site to
form a basis upon which recommendations for foundations and infrastructure
construction may be based;

¢ Identify the potential requirements for any remedial actions where required

Development Proposals

1.4.1

142

We have been provided with a sketch layout for the proposed residential development
of the site, comprising of eight (8 No.) residential properties with associated road
access, parking and private garden areas.

It is acknowledged within this report that the redevelopment proposals will be subject to
planning approval and it is possible that the proposals shown upon the preliminary site
layout may be amended as a result of local planning and commercial requirements.

Report No. 22009/GEIR/005 REFA Consulting Engineers
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1.5 Services

1.5.1 Service information has been provided by our client and the plans do not show any
services entering the site. Overhead BT lines run parallel along Northcote Road but
terminate at existing properties. Historical plans show a water culvert entering the north
east of the site and travelling northwards. However, no evidence of the culvert was
uncovered during the investigation works.

1.5.2 It is essential that all services within and adjacent to the site are positively identified and

located prior to any development works being undertaken. Where services have been
disconnected, confirmation is required from the relevant authority.

2.0 REVIEW OF PREVIOUS STUDIES

2.1 Site Location

2.1.1 The site is irregular in shape and extends to an area of approximately 0.41 hectares.
The site is located immediately to the east of Northcote Road, approximately 7.20km to
the north east of Blackburn town centre. The centre of the site is situated at National
Grid Reference SD 70750, 34574 within a generally residential/semi-rural type area.
The location of the site is shown in figure 1 below.
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Figure 1: Site Location

2.2 Previous Phase | Summary

2.2.1 This site has been the subject of a previous Phase | Desk Study Report prepared by
REFA dated March 2022. This study provided an environmental appraisal of the site
and included the review of the environmental setting, review of propriety environmental
database, review of historical plans and geological report.

Report No. 22009/GEIR/005 REFA Consulting Engineers
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The report should be read in full however the main findings are presented below:

¢ The site walkover confirmed that the site is largely undeveloped and comprises
of a grassed field, with sheds, a tractor and trailer and fire pit towards the north.
Access and use of the land is by the residential property towards the north west.

¢ No significant visible evidence of contamination was observed, although the
remains of a fire pit were noted centrally within the site.

e A review of the historical maps show that the site has remained a parcel of
greenfield land since the earliest date of mapping, 1844 — 1848. Recent aerial
photography shows the presence of a carpark within the southern third of the
site on the 2013 maps, however, it appears to have been removed from 2018
onwards;

2.2.2 REFA recommended that intrusive investigations were required on a precautionary
basis and recommended that the scope of works for the ground investigation should
comprise the following elements:-

+ Programme of ground investigations to identify the strata sequence and assess
engineering properties.

e Sampling of the existing strata for chemical and civil engineering laboratory test
purposes.

e Programme of chemical analysis upon representative samples of the strata to
determine the suitability for reuse and within residential environment.

e Preparation of factual and interpretative report.

3.0 PRELIMINARY CONCEPTUAL SITE MODEL

3.1 Risk Assessment Methodology

3.1.1 A review of the previous information has allowed a preliminary conceptual site model to
be provided below. The conceptual site model is now shown in Table 2 below. This
report adopts the methodology for risk evaluation presented in CIRIA report C552
‘Contaminated Land Risk Assessment — A Guide to Good Practice’, 2001. The method
is qualitative and involves the classification of the following:

¢ The magnitude of the potential severity or consequence of the risk occurring;
» The magnitude of the likelihood or probability of the risk occurring.

3.1.2 Once the likelihood of an event occurring and its severity have been classified, a risk
category can be assigned using Table 1 overleaf.

Report No. 22009/GEIR/005 REFA Consulting Engineers



. e —
eV s B FW
W ol my = 3
H W EasE SN
Northcote Road, Langho Oak Tree Developments Ltd
Table 1: Comparison of Consequence against Probability
Consequence [ Risk
Severe Medium Mild Minor
2 . Low
= Likely High Moderate Moderate/Low
®
a
:._: Low Likelihood Mcderate Moderate/Low Low
Unlikely Moderate/Low Low
3.1.3 In the context of regulatory definition of ‘Contaminated Land’ (as defined by the EPA

1990), ‘very high’ and ‘high’ risks would fall under the classification of ‘Contaminated
Land'. ‘Moderate’ risk could also potentially be classified as ‘Contaminated Land’ but
any lower risk rating would not. Thus the following potential exposure pathways
between potential and known contaminant sources based on information provided to
date and receptors are tentatively identified in Table 2 below.

Table 2: Preliminary Conceptual Site Model
Potential Potential Mitigation /
Possible Pathwa Probabili Consequence Risk
Source Receptor Y v q Investigation
Direct contact of soils
the. personnel ! Inhalation or Lw Mi Low
uring construction ingestion of soil /
dust
Direct contact of soils
Future site users Inhalation or Lw Mi Low
ingestion of soil /
dust - Soil sampling
Surface water in Leaching of during intrusive
Contaminated | the vicinity of the contaminants Lw Md Low investigations.
Soils site through drainage Laboratory
system analysis of samples
Ground water in Leaching of
, contaminants to ul Md Low
aquifer
ground water
Future site users Vapour.m Igration Mi Mr Low
from soils
Propose&li buildings Direct c?ntact Wllth Lw Mi Low
and services contaminated soils
Plants in gardens
and soft Direct contact Lw Mi Low
landscaping
. SItE. personnel . Water e.nterlng w Mi Low Sampling of
Contaminated during construction | excavations ground water
ground water {where
I encountered)
Future site Users Retained surface Lw Mi Low
water

Report No. 22009/GEIR/005
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Table 2: Preliminary Conceptual Site Model (Continued)
Potential Source Potential Possible Pathway Probabllity | Consequence Risk M'tlgi.‘tmf' /
Receptor Investigation
. Proposed Ground gas L
Tmf'c and buildings and migration into ul Md Low No gas mp nitoring
explosive gasses X o required.
occupiers buildings
Site is located in
an area where 5 -
10% of properties
are affected by
Proposed Ground gas radon gas.
Radon Gases buildings and migration into ul Md Moderate Consequently
occupiers buildings BASIC Radon Gas
protection
measures should
be adopted on
site
Key: Sv = Severe, Md = Medium, Mi = Mild, Mr = Minor Hi = High, Li = Likely, Lw = Low Likelihood, Ul = Unlikely

4.0

4.1

4.2

4.3

SITE WORKS
Walkover Survey

4.1.1 Prior to commencing any further intrusive ground investigations a walkover survey of
the site was undertaken to ensure that the site conditions were similar to those reported
in the REFA report.

4.1.2 The site remains a parcel of grassed land, used by the neighbouring residential property.
Numerous sheds, a chicken coup and children’s toy were noted across the area but
predominantly within the northern section. No evidence of contamination was noted
during the visit. The area towards the north and east contained dense, mature
vegetation and trees, which will provide difficult to enter with a tracked machine.

Intrusive Works

4.2.1 The ground conditions at this site have been investigated by the excavation of a total of
seven (7 No.) trial pits supervised by a REFA engineer utilising a backhoe style
excavator. Trial pits were excavated to a maximum depth of 2.00m bgl.

4.2.2 During the excavation works representative samples of the soils encountered have been
obtained for laboratory analysis and testing. Visual appraisal of the strata present has
been undertaken during these investigations.

Locations

4.3.1 The locations of each of the trial pits are indicated upon the exploratory hole location
plan 22009/03. These locations are shown in relation to site features present at the time
of the investigation.

4.3.2 During the site investigation the north and north eastern portion of the site contained
numerous children’s toys including outdoor play equipment, dense vegetation with low
hanging branches were situated towards the north east, thus limiting the areas available
for investigation.

Report No. 22009/GEIR/005 REFA Consulting Engineers
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4.4

4.5

5.0

5.1

5.2

Records

4.4.1 During the investigation's details of the strata types, water entries, ground conditions
and levels have been maintained by the supervising engineer. This information has been
collated into a series of trial pit journals which are appended to this report for reference.
During these investigations representative samples of the strata encountered have been
retained for laboratory testing as required.

Targeting

4.5.1 The trial pits were undertaken to identify the strata present over the whole area of the
proposed development. It should be acknowledged that ground conditions may vary
between individual trial pit locations and vigilance should be maintained during
subsequent development works. Where significant variation in ground conditions is
identified, then further reference should be made to REFA for guidance.

4.5.2 The investigation locations have been spread over the whole area of the site in
accordance with the recommendations laid down in BS10175: 2011 “Investigation of
Potentially Contaminated Sites”. The initial ground investigation strategy is detailed
within table 3.

Table 3: Initial Ground Investigation Strategy

Exploratory

Hole No. Target Purpose

TP 01 —-TPO7 | Generally over the site area. | To determine the general nature of underlying soils
and geology including:

. Nature, distribution and thickness of made
ground
Nature, degree and extent of potential
contamination
Content of unacceptable material e.g. peat
and biodegradable matter etc.
Suitability of the ground for the founding of
structures
Engineering properties of the ground.

AN T <

GROUND CONDITIONS

Made Ground

5.1.1 These investigation works have identified minimal made ground material present only
within TPO7 between 0.15m and 0.20m bgl. The made ground was seen {0 comprise a
grey sandy gravel of limestone and sandstone. No visual or olfactory evidence of
contamination was noted within the made ground material.

Natural Strata

5.2.1 Topsoil was recorded across the site area to a maximum proven depth of 0.25m bgl
(TPO5) and comprised soft brown slightly gravelly slightly sandy clay with abundant
rootlets. Gravel was seen to be of mixed lithologies including mudstone, sandstone and
siltstone.

Report No. 22009/GEIR/005 REFA Consulting Engineers
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5.4

5.5

5.6

5.7

5.2.2 Underlying the topsoil stratum a soft becoming firm, dark brown occasionally mottled
orangish brown, slightly sandy gravelly clay with a low cobble content has been
identified and proven to a maximum depth of 1.80m bgl.

This strata was recorded as overlying a firn becoming stiff greyish brown slightly sandy
slightly gravelly clay with a medium cobble content and abundant pockets of brown
sand. Visual appraisal of the natural clay stratum indicate that the natural clay strata is
capable of offering a safe bearing capacity in excess of 100kN/m? at a minimum depth
of 0.9m bgl. Increased bearing capacities may be available within localised areas and
generally at greater depths

5.2.3 Bedrock was not identified within any trial pit locations within this ground investigation.

Groundwater

5.3.1 These intrusive investigations have identified groundwater ingress within positions
TPO1, TP04 and TP06 depths of 1.00m bgl.
This groundwater is considered to be perched upon the underlying cohesive deposits
and does not represent the natural groundwater level within this area.

5.3.2 The site is underlain by impermeable clay deposits and it is likely that during periods of
inclement weather, excavations may accumulate with perched water. However, it is
considered that simple sump pumping techniques would remediate this issue.

Excavations

5.4.1 Itis essential that personnel should not be allowed to approach or enter any excavation
made upon this site unless appropriate precautions have been adopted. This is
particularly important in respect of the necessary site preparation works, drainage and
foundation works where personnel may be specifically required to enter excavations.
Reference should be made to H.S.E. Publication HSG 150 for further guidance.

Contamination

5.5.1 The intrusive investigations have not identified any significant visual or olfactory
evidence of contamination and the underlying natural strata is not known to be affected
by any naturally occurring environmental hazards.

Sampling

5.6.1 Based upon the initial site appraisal in conjunction with the findings of the intrusive
investigations a series of representative samples of the strata encountered have been
retained for laboratory analyses. These analyses have been intended to determine the
potential presence of any contamination which may represent a hazard to site
operatives or end users of the site. This part of the work is considered in more detail in
sections 6 & 7 of this report.

SUDS

5.7.1 Assessment of the ground conditions present within this site in terms of sustainable
urban drainage, confirms the presence of shallow groundwater within the site and
effectively impermeable cohesive natural strata. It is our opinion, based upon the results
of these investigations, that the site conditions are considered to be impermeable and
not suitable for the use of a soakaway system of surface water disposal. It will be
necessary for surface water to be disposed of utilising a tradition gravity drainage
system.

Report No. 22009/GEIR/005 REFA Consulting Engineers
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6.0
6.1

6.2

6.3

6.4

6.5

CONTAMINATION ANALYSIS & ASSESSMENT CRITERIA

Sampling

6.1.1 A total of six (6 No.) samples of made ground and topsoil encountered during these
investigations have been retained for chemical analyses. Generally, these samples
relate to the shallow ground conditions located within the site. These samples are
considered to be representative of the ground conditions within the site and form a basis
for assessment of their potential for reuse within a residential environment.

6.1.2 All samples obtained from this site were considered to be subject to a programme of
PAH and analyses. Accordingly, all samples have been placed into a 500ml wide
necked brown glass jar. All soil samples have been stored in cool boxes at temperatures
of approximately 4° (+ or - 2°C) until delivery to the selected laboratory.

All sample containers were marked with the site address, trial pit or borehole number,
depth and date of sampling. All samples have been tested within the specified handling
period to accord with the sampling protocol presented by Element.

Range

6.2.1 Topsoil deposits have been identified across the whole site area with a minimal amount
of made ground within TPO7 between 0.15m and 0.20m. Therefore, the topsoil samples
have been obtained to detemine its suitability for retention within the proposed
residential development.

6.2.2 The desk study information has not indicated any potentially naturally occurring elevated
concentrations of contaminants within the underlying natural strata and therefore the
natural strata is considered suitable for retention within the proposed development.

Laboratory

6.3.1 All samples selected for chemical analyses have been returned to Element Laboratories
who are an MCERTS and UKAS accredited laboratory facility. Each sample has been
subject to a range of chemical analyses to determine the concentrations of a wide range
of common contaminants applicable to the former use of this site and the materials
present. Details of the analysis program are shown in table 4 below. Confirmation of
the UKAS and MCERTS accreditations for each test is indicated within the results which
are appended to this report.

Development Proposals

6.4.1 We understand that the site is to be developed in a residential manner with associated
rear garden areas, areas of hard standing and access roads. It is essential to ensure
that the materials present within the sensitive site areas are suitable for retention within
a residential environment.

Analysis Range

6.5.1 The preliminary conceptual model identifies that there is the potential for a pollutant
pathway linkage to be present at the site and that further assessment is required. Table
4 below confirms the range of analyses undertaken upon the samples of topsoil and
made ground obtained from this site.

Report No. 22009/GEIR/005 REFA Consulting Engineers
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6.6

6.7

Table 4: Chemical Testing Schedule

Analysis Determinands No. of Samples

Metals Arsenic, Cadmium, Chromium total, Copper, ]
Lead, Mercury, Nickel, Selenium, Zinc

Organics 1 PAH — USEPA 16 suite, Phenol 6

Inorganics Cyanide, Soluble Sulphates, Sulphide, pH, TOC ]

Results

6.6.1

Full details of the chemical analyses results are appended to this report for reference
and should be read in conjunction with the comments and recommendations regarding
risk assessments. Summaries of the test results are presented in conjunction with the
current assessment criteria in Section 8 of this report.

Approach

6.7.1

The current UK approach to the consideration of contaminated land is based upon the
principles of risk assessment. This in turmn is founded upon the use of a
source-pathway-target principle in order to establish the presence of a potential
pollutant linkage. Our approach to the risk assessment is consistent with UK guidance
and best practice. As advocated in the EA Policy Statement: Guidelines for
Environmental Risk Assessment and Management a tiered approach has been
adopted. This tiered approach is central to Part IIA of the Environmental Protection Act
1990 and the Town and Country Planning Act 1990.

Site Classification

6.8.1

The current development proposals for this site confirm that the site will be developed
on a private residential basis with associated private garden areas. Accordingly, the
site usage has been considered on the basis of an end land use of residential as defined
by EA Science Report SC050021/SR3 2009 in relation to the most recent soil guideline
values.

Criteria

6.9.1

6.9.2

6.9.3

The concentrations of contaminants within the ground have been compared to a range
of generic scil guideline values that have been prepared by DEFRA and the
Environment Agency. Where published, soil guideline values (SGV) have been utilised
as intervention values for the purpose of an initial tier 1 assessment.

At the time of the preparation of this report soil guideline values were available only for
a limited number of contaminants and the development of both the CLEA model and
additional soil guideline values is on-going. Where published soil guideline values are
available, they have been utilised as intervention values for the purposes of an initial
tier 1 assessment. A number of SGV’s have recently been updated to reflect a modern
approach to the protection of human health.

In March 2014 the Department for Environment Food & Rural Affairs published SP1010
: Development of Category 4 Screening Levels for Assessment of Land Affected by
Contamination Policy Companion Document. This document provides a series of
Category 4 screening levels based upon differing land uses. Reference has been made
to the values presented within this report in relation to the appropriate land usage.

Report No. 22009/GEIR/005 REFA Consulting Engineers
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7.0

7.1.

7.2

7.3

6.9.4

6.9.5

Where soil guideline values were not published at the time of preparing this report,
generic assessment criteria (GAC) published by Land Quality Management Ltd., in
conjunction with the Chartered Institute of Environmental Health have been adopted.
The values published in the LQM/CIEH S4UL for “Human Health Risk Assessment”
Registration Number S4UL 3265.

Reference has also been made to published soil screening values presented by Atkins
Ltd., under their Atrisk Subscription Service. The SSVs have been adopted where
SGVs or GACs are not available. The remaining contaminants have been considered
based upon information that was the best available at the time of the study.

RESULTS OF ANALYSIS & QUALITATIVE RISK ASSESSMENT

Model

7.1.1

7.1.2

As discussed above, assessment of contaminated land is based upon a simple
assessment of pollutant linkages referred to as the source-pathway-target model. This
assessment considers the current or proposed usage of the site in terms of suitability
for use. This implies the use of risk assessment in principle in order to evaluate the
potential effects and concerns of contamination on a site-specific basis.

Initial assessment of the chemical analyses results has been undertaken to assess the
concentrations of determinands in relation to tier 1 assessment criteria. The summary
of these test results is detailed below.

Results Summary

7.2.1

The samples were obtained from the topsoil deposits from across the site and a made
ground sample from TP0O7 only. Tables 5 - 6 have been prepared as a summary of the
laboratory analyses depending upon the class of analyses undertaken. The test results
have been compared to the adopted assessment criteria, relating to a proposed
residential with home grown land produce.

Metals & Inorganics

7.3.1

Table 5§ below indicates the range of contaminants that were analysed and their
respective assessment criteria. A review of the results has not identified any
concentrations above the adopted assessment criteria.

Report No. 22009/GEIR/005 REFA Consulting Engineers
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7.4  Speciated PAH
7.4.1 The soil samples retained from the site investigation have been subject to a programme
of analyses which have assessed the concentrations of the individual constituents of
the polycyclic aromatic hydrocarbon series. A summary of these results is shown in
table 6. The assessment criteria utilised are based upon the presence of 1% soil organic
matter within the samples generally. Reference to the tests results does however show
more variable soil crganic matter content.
7.4.2 Assessment of table 6 has indicated that all concentrations are below the adopted
assessment criteria.
Table 6: Summary of Contamination Analysis: PAH USEPA 16 Suite
No. of Range of Assessment No. of Locations
Samples Values Criteria? Samples
{mg/kg) (mg/kg) Failing
Acenaphthene 6 <0.05-0.06 210 0 -
Acenaphthylene 6 <0.03 —0.05 170 0 -
Anthracene 6 <0.04 -0.16 2400 0 -
Benzo{a}anthracene 6 <0.06 - 0.72 7.2 0 -
Benzo{a}pyrene 6 <0.04 - 0.76 5.02 0 -
Benzo{b}fluoranthene 6 <0.05-1.08 2.6 0 -
Benzo{ghi}perylene 6 <0.04 -0.55 320 0 -
Benzo{k}fluoranthene 6 <0.02 -0.42 77.0 0 -
Chrysene 6 0.04 -0.78 15.0 0 -
Dibenz{ah}anthracene 6 <0.04-0.12 0.24 0 -
Fluoranthene 6 0.05-1.29 280 0 -
Fluorene 6 <0.04 170 0 -
Indeno{123-cd}pyrene 6 <0.04 — 0.59 27.0 0 -
Naphthalene 6 <0.04 - 0.05 2.3 0 -
Phenanthrene 6 <0.03-0.62 95.0 0 -
Pyrene 6 0.05-1.16 620 0 -
'LQM & CIEH S4UL'’s for human health risk assessment (Registration No. S4UL 3265) — Residential
with home grown produce (1% SOM)
2DEFRA : SP1010 : Category 4 Screening Levels

Table 5: Summary of Contamination Analysis — Metals & Inorganics
No. of Range of Assessment s::n.p‘l):s Locations
Samples | Values (mg/kg) | Criteria (mg/kg) Failing
Arsenic 6 3.6-175 373 0 -
Cadmium 6 0.3-2.1 11.0° 0 -
Chromium (total) 6 20.0-625 9108 0 -
Copper 6 11.0-27.0 24003 0 -
Lead 6 11.0-139.0 200" 0 -
Mercury 6 <0.1-0.1 40° 0 -
Nickel 6 8.8—356 180° 0 -
Selenium 6 1.0-3.0 2508 0 -
Zinc 6 23.0-130.0 3700° 0 -
Total Cyanide 6 <0.5 302 0 -
Phenol 6 <0.15 1208 0 -
pH 6 5.37 - 8.30 - 0 -
SOM 6 1.47 - 5.26 - 0 -
S04 (2:1) 6 0.0059 — 0.0140 0.5° 0 -
1 DEFRA: SP1010: Category 4 Screening Levels
2 Aftkins Atrisk SSV residential with home grown produce (1% SOM)
3 LQM and CIEH S4UL’s for Human Health Risk Assessment (Registration No. S4UL 3265) residential with home grown produce
S1;{,R2()S’\;I)|)ecial Digest 1:2005 DS-1. N_D. — None detected.
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7.5

7.6

8.0

8.1

8.2

8.3

Sulphates

7.5.1 Within the programme of laboratory testing each sample has also been analysed to
determine the concentration of water-soluble sulphates within the ground. Reference
to the laboratory results presented by Element confirms that soluble sulphates are
present at concentrations between 0.0059 and 0.0140g/l. Reference to BRE Special
Publication 1: 2005 “Concrete in Aggressive Ground” confirms that at <0.5g/l, the ACEC
class for this site is assessed to be AC-1s on the basis that static water is present with
a pH >2.5. Reference to table D1 of BRE publication confirms that the ground contact
concrete and mortar should be designed to DC-1 class.

Index Properties

7.6.1 A total of six (6 No.) samples of natural clay strata encountered during these
investigations have been returned to a civil engineering laboratory to determine their
index properties. Copies of the laboratory tests are appended to this report for reference.
Analysis have recorded plasticity indices in the range of 17 — 23%. We have calculated
the modified plasticity index (MPI) in accordance with the NHBC Handbook Chapter 4.2
and generated values ranging between 4.32 and 8.36%. Based on these results, the
site should be considered as having a low volume change potential.

DISCUSSIONS

General

8.1.1 The desk study undertaken by REFA in March 2022 identified the site has remained
greenfield land throughout its history with no indications of development. A temporary
carpark was noted on the 2013 aerial photographs but had been removed by 2018.

8.1.2 The results of the chemical analyses undertaken upon representative samples of strata
obtained from the site have been assessed in Section 7 above and subject to further
discussion below.

Contamination

8.2.1 A programme of chemical analyses has not identified any elevated concentrations
above the adopted assessment criteria. Based upon this information, it is considered
that the topsoil within the site is suitable for reuse within the proposed residential
development.

Revised Conceptual Site Model

8.3.1 As a result of these intrusive ground investigations and subsequent programme of
chemical analyses, it has been possible to revise the preliminary conceptual site model
presented in Section 3, with the revised conceptual site model shown in table 9. This
report adopts the methodology for risk evaluation presented in CIRIA report C552
‘Contaminated Land Risk Assessment — A Guide to Good Practice’, 2001. The method
is qualitative and involves the classification of the following:
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8.3.2 In the context of regulatory definition of ‘Contaminated Land’ (as defined by the EPA
1990), ‘very high' and ‘high’ risks would fall under the classification of ‘Contaminated
Land'. ‘Moderate’ risk could also potentially be classified as ‘Contaminated Land’ but
any lower risk rating would not. Thus, the following potential exposure pathways
between potential and known contaminant sources based on information provided to

date and receptors are tentatively identified in table 7.

Table 2: Preliminary Conceptual Site Model
Potential Potential . e . Mitigation /
Source Receptor Possible Pathway Probability | Consequence Risk Investigation
Direct contact of
Site personnel soils
during Inhalation or Lw Mi
construction ingestion of soil /
dust
Direct contact of
soils
Future site users Inhalation or Lw Mi
ingestion of soil /
dust
Surface water in Lea::ln-g of "
Contaminated the vicinity of the :rc::ourr;:r;an' s Lw Mmd Topsoil suitable
Soils site g drainage for retention
system
. Leaching of
Gm}md water in contam‘lg}lants to ul Md
aquifer
ground water
Future site users Vapourlm Igration Mi Mr
from soils
::i’l‘:i?:;:a nd Direct contact with w Mi
X contaminated soils
services
Plants in gardens
and soft Direct contact Lw Mi
landscaping
S'te. personnel Water entering " No vis ua! or
Contaminated during _ excavations Lw Mi Low olfactory evidence
construction of groundwater
ground water -
- contamination
Future site Users Retained surface Lw Mi Low present
water
Toxic and Proposed Ground gas
explosive buildings and migratiog into U Md Low No ground gas
. g issues
gasses ogoupiers buildings
Site is located in
an area where 5
- 10% of
properties are
Proposed Ground gas ?:f:::‘edat;y
Radon gas buildiqgs and mi.grgtion into ul Sv Moderate Conse quge ntlly,
occupiers buildings BASIC Radon
Gas protection
measures should
be adopted on
site
Key: Sv = Severe, Md = Medium, Mi = Mild, Mr = Minor Hi = High, Li = Likely, Lw = Low Likelihood, Ul =
Unlikely
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8.4

8.5

8.6

8.7

Preliminary Remediation Proposals

8.4.1

8.4.2

The site has not identified any elevated concentrations of contaminants above the
adopted assessment criteria and therefore no remediation is required as part of the
development process. The topsoil within the site is considered suitable for reuse within
the development.

Where any visual or olfactory evidence of suspicious ground conditions are encountered
during the development process it is important that works within this area are terminated
and the appropriate authorities notified. Appropriate inspection, sampling and testing
should then be undertaken to determine whether these materials represent a potential
hazard to site operatives or end users of the site prior to works recommencing.
Vigilance is also important in terms of potential asbestos fibres within the made ground
deposits.

Foundations

8.5.1

8.5.2

8.5.3

The ground investigation has identified firm to stiff clays over the whole site area which
are considered capable of offering a safe bearing capacity of at least 100kM/m? at a
minimum depth of 0.90m bgl.

Greater bearing capacity may be achieved with depth. Based upon this information, it is
anticipated that the majority of the site will adopt traditional strip type foundations
constructed at depths carrying between 0.90 — 1.50m bgl.

Where areas of tree influences are present, it may be necessary to consider foundations
extending to increased depths within the clay strata in accordance with the requirements
of the NHBC Handbook Chapter 4.2. Laboratory testing has demonstrated that the clay
strata within this site has a low volume change potential as defined by the NHBC and
this information should be utilised in conjunction with the tree types and geometry of the
site layout to determine likely foundation depths.

If bedrock is encountered within the formation of the foundation, then all remaining
foundations should extend to bedrock to avoid differential settlement.

Ground Floor Construction

8.6.1

SUDS
8.7.1

It is recommended that all properties within this site should be provided with a
suspended ground floor construction. This may be of a specialist manufactured precast
concrete beam and block type or of a designed cast insitu construction. It is
recommended within the areas of tree root influences that a beam and block floor
utilising an appropriate air void be adopted in accordance with the recommendations
made by the NHBC. In all other areas it will be possible to utilise a cast insitu ground
floor construction if required.

The superficial deposits present within the site have been confirned to comprise of
impermeable clay deposits and therefore it is considered that the site will not be suitable
for the adoption of surface water disposal by soakaways. It is anticipated that the
drainage will need to adopt a traditional sewer system.
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9.0
9.1

9.2

9.3

9.4

CONCLUSIONS & RECOMMENDATIONS

Foundations

9.1.1 The ground investigation has identified firm to stiff clays over the whole site area which
are considered capable of offering a safe bearing capacity of at least 100kM/m? at a
minimum depth of 0.90m bgl. Greater bearing capacity may be achieved with depth.
Based upon this information, it is anticipated that the majority of the site will adopt
traditional strip type foundations constructed at depths carrying between 0.90 — 1.50m
bgl.

9.1.2 Where areas of tree influences are present, it may be necessary to consider foundations
extending to increased depths within the clay strata in accordance with the requirements
of the NHBC Handbook Chapter 4.2. Laboratory testing has demonstrated that the clay
strata within this site has a low volume change potential as defined by the NHBC and
this information should be utilised in conjunction with the tree types and geometry of the
site layout to determine likely foundation depths.

9.1.3 If bedrock is encountered within the formation of the foundation, then all remaining
foundations should extend to bedrock to avoid differential settlement.

Ground Floor Construction

9.2.1 It is recommended that all properties within this site should be provided with a
suspended ground floor construction. This may be of a specialist manufactured precast
concrete beam and block type or of a designed cast in-situ construction. It is
recommended within the areas of tree root influences that a beam and block floor
utilising an appropriate air void be adopted in accordance with the recommendations
made by the NHBC. In all other areas it will be possible to utilise a cast in-situ ground
floor construction if required.

SUDS

9.3.1 The superficial deposits present within the site have been confirmed to comprise of
impermeable clay deposits and therefore it is considered that the site will not be suitable
for the adoption of surface water disposal by soakaways. It is anticipated that the
drainage will need to adopt a traditional sewer system.

Further Works

9.4.1 If any unusual or suspicious strata or ground conditions are encountered during the
subsequent site stripping and preparation works, it may be necessary for these areas
to be bought to the attention of the appropriate authorities so that all necessary
inspection, sampling and testing may be undertaken to determine whether these
materials represent a hazard to human health. It is incumbent upon this site, contractors
to advise a responsible authority of any unusual findings within the site which may then
be further investigated.

9.4.2 The site walkover has identified mature trees located within the site itself and the site
boundary and therefore there is a requirement for a full arboriculturist report to
determine the extent of tree root effects on foundation designs.
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100 NOTES
10.1 Allreports are for advisory purposes only and all design decisions are the ultimate responsibility

10.2

103

104

10.5

10.6

10.7

10.8

10.9

10.10

10.11

of others.

Unless stated otherwise the investigation has been undertaken in general accordance with the
recommendations given in BS 5930: 1999 "A Code of Practice for site Investigations" and the
laboratory testing has been carried out in accordance with BS 1377: 1990 "Methods of Test for
Civil Engineering Purposes”.

Soil and rock descriptions are generally based on the scales of strength and relative density
within BS 5930 although it should be noted that in certain circumstances descriptions are based
on site records or a qualitative assessment without the benefit of in-situ or laboratory test
results.

The assessment of ground conditions given in this report is based on the results of the fieldwork
and laboratory testing carried out and there may be other conditions at the site not encountered
by these works, which have not been taken into account.

The scope of the investigation and information provided may not necessarily reflect all the
geotechnical and environmental aspects related to the site, and the omission of certain items
does not mean that the site is unaffected by such problems.

It should be noted that groundwater levels can vary and may at times be significantly different
to those recorded during the investigation and attention is drawn to BS 5930 which indicates
that measurements may be necessary over an extended period of time to investigate changes
in groundwater pressures due to seasonal, tidal and other causes.

Any recommendations on construction methods within this report are for initial guidance only
and all design proposals remain the responsibility of the appropriate contractor/consultant.

Further assessment, investigation, construction activities or time may reveal conditions that
were not found during the period of investigation and, therefore, could not have been taken into
account in the preparation of the report and where such information might impact upon the
stated opinion R. E. Fry & Associates Ltd request the opportunity to review such information
and modify the report if necessary.

Where information has been obtained from sources other than the direct findings of the
investigation, R. E. Fry & Associates Ltd cannot and does not guarantee the authenticity or
reliability of this information.

Where opinions expressed in this report are based on current available guidelines and
legislation, no liability can be accepted by R. E. Fry & Associates Ltd for the effects of any future
changes to such guidelines and legislation.

This report has been prepared on the instructions and to the requirements of the named client
and any unauthorised party using this information for any purpose does so at his own risk and
any duty of care to that party is excluded.
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B 1, Area of visibility splay to front of The Ferns outlined in red boundary.  29.07.22 JH

_’ 2, The Ferns property outline indicated by blue boundary line
3, Pedestrian access route to existing bus stops on Whalley Road indicated.
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N == e 45 Bridgeman Terrace, Wigan, u u
SREFAS | Trial Pit Log TPO1
[ W N B o {01942} 826 020
mai@refa.co.uk Sheet 1 of 1
i Project No. Co-ords: - Date
erJec.t Northcote Road, Langho
ame: 22009 Level: 06/04/2022
. Dimensions Scale
Location: Northcote Road, Langho X
g (m): 1:25
Client:  Oak Tree Developments [?Ieg(t)h Logged
] Samples & In Situ Testing
% f‘; Depth Level Legend Stratum Description
=0 Depth Type Results {m) (m)
Grass over soft brown slightly gravelly slightly sandy clay
0.10 ES with abundant roots and rootlets. Gravel is subangular to
0.15 subrounded fine to coarse of mixed lithologies including
sandstone, mudstone and siltstone. Occasionl boulders of
subrounded mudstone (topsoil).
Soft becoming firm dark brown occasionally mottied
orangish brown slightly sandy gravelly CLAY with a high
cobble content. Gravel is subangular to subrounded fine to
coarse of mudstone. Cobbles are subangular of
mudstone.
w 1
1.50 D
1.60

End of Pit at 1.60m

Remarks: Groundwater ingress from 1.00m bgl. Trial pit backfilled with arisings.

Stability:
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mai@refa.co.uk Sheet 1 of 1
i Project No. Co-ords: - Date
erJec.t Northcote Road, Langho
ame: 22009 Level: 06/04/2022
. Dimensions Scale
Location: Northcote Road, Langho X
g (m): 1:26
Client:  Oak Tree Developments [?Ieg(t)h Logged
] Samples & In Situ Testing
% f‘; Depth Level Legend Stratum Description
=0 Depth Type Results {m) (m)
Grass over soft brown slightly gravelly slightly sandy clay E
with abundant roots and rootlets. Gravel is subangular to ]
0.20 ES 0.20 subrounded fine to coarse of mixed lithologies including ]
’ ' sandstone, mudstone and siltstone. Occasionl boulders of .
subrounded mudstone (topsoil). 7]
Soft becoming firm dark brown occasionally mottied ]
orangish brown slightly sandy gravelly CLAY with a ]
medium cobble content. Gravel is subangular to .
subrounded fine to coarse of mudstone. Cobbles are E
subangular of mudstone. Occasional pockets of orangish 7
brown sand. .
1
: 1 Becoming stif with a decrease int mottling. ]
1.80 D 1.80 —— End of P at 1.80m ]
2
3]

Remarks: Trial pit backfilled with arisings.

Stability:
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i Project No. Co-ords: - Date
erJec.t Northcote Road, Langho
ame: 22009 Level: 06/04/2022
. Dimensions Scale
Location: Northcote Road, Langho X
g (m): 1:26
Client:  Oak Tree Developments Dzeg(t)h Logged
] Samples & In Situ Testing
% f‘; Depth Level Legend Stratum Description
=0 Depth Type Results {m) (m)
Grass over soft brown slightly gravelly slightly sandy clay E
0.10 ES with abundant roots and rootlets. Gravel is subangular to ]
0.20 subrounded fine to coarse of mixed lithologies including ]
' sandstone, mudstone and siltstone. Occasionl boulders of .
subrounded mudstone (topsoil). 7]
Soft becoming firm dark brown occasionally mottied ]
orangish brown slightly sandy gravelly CLAY with a low ]
cobble content. Gravel is subangular to subrounded fine to .
coarse of mudstone. Cobbles are subangular of mudstone E
] and sandstone. 7]
—Low bouldsr content of mudsions and sandstons. i
1
1.80 .
2.00 D End of Pl at 2.00m 2 ]
3

Remarks: Trial pit backfilled with arisings.

Stability:
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i Project No. Co-ords: - Date
erJec.t Northcote Road, Langho
ame: 22009 Level: 06/04/2022
. Dimensions Scale
Location: Northcote Road, Langho X
g (m): 1:25
Client:  Oak Tree Developments Dzeg(t)h Logged
] Samples & In Situ Testing
% f‘; Depth Level Legend Stratum Description
=o Depth Type Results (m) (m)
Grass over soft brown slightly gravelly slightly sandy clay E
with abundant roots and rootlets. Gravel is subangular to ]
0.20 subrounded fine to coarse of mixed lithologies including ]
' sandstone, mudstone and siltstone (topsoil). B
Soft becoming firm dark brown occasionally mottied 7]
orangish brown slightly sandy gravelly CLAY with a ]
medium cobble content. Gravel is subangular to ]
subrounded fine fo coarse of mudstone. Cobbles are .
subangular of mudstone. E
\ 4 .
1.50 D 150 Firm becoming stiff dark brown gravelly clay with a high 3
cobble content. Cobbles are subangular to subrounded of 1
mudstone. ]
2.00 ;** End of Pl at 2.00m 2 ]
3

Remarks: Groundwater ingress from 1.00m bgl. Trial pit backfilled with arisings.

Stability:
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erJec.t Northcote Road, Langho
ame: 22009 Level: 06/04/2022
. Dimensions Scale
Location: Northcote Road, Langho X
g (m): 1:25
Client:  Oak Tree Developments Dzeg(t)h Logged
] Samples & In Situ Testing
% f‘; Depth Level Legend Stratum Description
=0 Depth Type Results {m) (m)
Grass over soft brown slightly gravelly slightly sandy clay E
0.10 ES with abundant roots and rootlets. Gravel is subangular to ]
subrounded fine to coarse of mixed lithologies including ]
0.25 sandstone, mudstone and siltstone (topsoil). e
Soft becoming firm dark brown occasionally mottied 7]
orangish brown slightly sandy gravelly CLAY . Gravel is ]
subangular to subrounded fine to coarse of mudstone. ]
Cobbles are subangular of mudstone. .
0.70 Firm becoming stiff greyish brown slightly sandy slightly 3
gravelly CLAY with a medium cobble content. Gravel is 1
subangular to subrounded fine to medium of mudstone, ]
sandstone and siltstone. Cobbles are subrounded of B
mudstone. Occasional pockets of brown sand. 1
1.70 D .
2.00 End of Pl at 2.00m 2 ]
=

Remarks: Trial pit backfilled with arisings.

Stability:
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. Dimensions Scale
Location: Northcote Road, Langho X
g (m): 1:25
Client:  Oak Tree Developments [?Ieg(t)h Logged
] Samples & In Situ Testing
% f‘; Depth Level Legend Stratum Description
=0 Depth Type Results {m) (m)
Grass over soft brown slightly gravelly slightly sandy clay
with abundant roots and rootlets. Gravel is subangular to
0.20 subrounded fine to coarse of mixed lithologies including
' sandstone, mudstone and siltstone (topsoil).
Firm dark brown occasionally mottled orangish brown
slightly sandy gravelly CLAY . Gravel is subangular to
subrounded fine to coarse of mudstone.
0.80 Firm becoming stiff greyish brown slightly sandy slightly
gravelly CLAY . Gravel is subangular to subrounded fine
h 4 to medium of mudstone, sandstone and siltstone.
Occasional pockets of brown sand.
1.80

End of Pit at 1.90m

Remarks: Groundwater ingress from 1.00m bgl. Trial pit backfilled with arisings.

Stability:




— Rabert E. Fry & Associstes, T"aIPIt No
N e - SN 45 Bridgeman Terrace, Wigan, u u
S B— =% | i Trial Pit Log TPO7
[ W N B o {01942} 826 020
mai@refa.co.uk Sheet 1 of 1
i Project No. Co-ords: - Date
erJec.t Northcote Road, Langho
ame: 22009 Level: 06/04/2022
. Dimensions Scale
Location: Northcote Road, Langho X
g (m): 1:25
Client:  Oak Tree Developments Dzeg(t)h Logged
] Samples & In Situ Testing
% f‘; Depth Level Legend Stratum Description
=0 Depth Type Results {m) (m)
Grass over soft brown slightly gravelly slightly sandy clay E
0.10 ES with abundant roots and rootlets. Gravel is subangular to ]
0.20 ES 0.15 subrounded fine to coarse of mixed lithologies including ]
’ 0.20 sandstone, mudstone and siltstone (topsoil). B
MADE GROUND: Gray sandy gavel. Gravel is angular to 7]
subrounded fine to medium of limestone. i
Soft becoming firm dark brown occasionally mottied ]
orangish brown slightly sandy gravelly CLAY . Gravel is n
subangular to subrounded fine to coarse of mudstone. E
=
1.20 . —__ _ : ]
Firm bacoming stiff dark grey slightly sandy slightly .
gravelly CLAY with a medium cobble content. Gravel is N
subangular to subrounded fine to coarse of sandstone, ]
mudstone and siltstone. Cobbles are subrounded of B
mudstone. Abundant pockets of brown fine to mediums 7
sand. .
2.00 D 2.00 End of Pl at 2.00m 2 ]
3]

Remarks: Trial pit backfilled with arisings.

Stability:




Element Materials Technology

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park
Deeside

CHS5 2UA

W: www.element.com

Robert E Fry & Associates Ltd

45 Bridgeman Terrace
Wigan
WN11TT

Attention :

Date :

Your reference :

Our reference :
Locatlon :

Date samples received :
Status :

Six samples were received for analysis on 9th April, 2022 of which six were scheduled for analysis. Please find attached our Test Report which
should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of

16th April, 2022

22009

Test Report 22/5866 Batch 1
Northcote Road, Langho

9th April, 2022

Final Report

1

any accreditation, and all results relate only to samples supplied.

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate cormected.

Authorised By:

Project Manager

Please include all sections of this report if it is reproduced

UKAS |

TESTING

Errad

Element Materials Technology Environmental UK Limited
Registered in England and Wales

Registered Office: 3rd Floor Davidson Building, 5 Southampton Street, London WC2E 7HA

Company Registration No: 11371415
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Element Materials Technology

Client Name: Robert E Fry & Associates Ltd Report : Solid
Reference: 22009
Location: Northcote Road, Langho Salids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Hollie Marengo
EMT Job No: 22/5866
EMT Sample Ne. 1-2 34 56 7-8 9 10
Sample ID TPO1 TPO2 TFO3 TPOS TPO7 TPOT
Depth 0. 02 04 0.1 04 0.25 Please see attached notes for all
COC No/ misc abbreviations and acronyms
Contalners JT JT JT JT J J
Sample Date | 06/04/2022 | 06/04/2022 | 06/04/2022 | 06/04/2022 | 06/04/2022 | 06/04/2022
Sample Type|  Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1 1
LODALOR | Unts | Method
Date of Receipt| 09/04/2022 | 09/04/2022 | 09/04/2022 | 09/04/2022 | 09/04/2022 | 09/04/2022 )
Arsenic® 14.5 17.5 127 147 11.0 36 <05 mg/kg | TM30/PM1S
Cadmium ¥ 1.2 0.3 11 21 1.0 0.3 <0.1 mgkg |TM30/PM15
Chromium * 55.3 56.1 62.5 57.6 43.2 20.0 <05 mg/kg | TM30/PM15
Copper* 26 27 23 25 27 1 <1 mghkg | TM30/PM15
Lead® 139 92 58 70 53 11 <5 mgikg [TM30/PM1S
IMercury' <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 mg/hkg |TM30/PM15
Nickel* 356 19.9 276 241 21.5 88 =<0.7 mg/kg | TM30/PM15
Selenium * 3 3 3 3 1 1 <1 mghkg [TM30/PM1S
Zinc® 119 107 115 130 94 23 <5 mgkg | TM30/PM15S)|
PAH MS
|Naphthalene * <0.04 <0.04 <0.04 <0.04 <0.04 0.05 <0.04 mg/kg TM4/PM8
Acenaphthylene <0.03 «<0.03 0.05 <0.03 0.05 0.04 <0.03 mg/kg TM4/PM8
Aoenaphmene’ <0.05 <0.05 <0.05 <0.05 0.08 0.05 <0.08 mg’kg TM4/PM8
Fluorene * <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Phananthrens * 0.17 0.30 032 <0.03 0.62 0.44 <0.03 mg/kg TM4/PM8
Anthracene ® <0.04 0.07 0.12 <0.04 0.16 0.12 <0.04 mg/kg TM4/PM8
Fluoranthene * 0.38 0.75 1.29 0.05 1.23 0.85 <0.03 mg/kg TM4/PM8
Pyrene# 0.35 0.65 116 0.05 1.1 0.75 <0.03 mg/kg TM4/PM8
|Benze(a)anthracense ¥ 0.18 0.35 0.72 <0.06 0.60 042 <0.06 mg/kg TM4/PM8
Chrysene* 0.21 0.39 0.78 0.04 0.64 045 <0.02 mgkg | TMa/PME
|Benzo{bk)fluoranthene # 0.36 0.89 1.50 <0.07 1.23 0.89 <0.07 mg/kg TM4/PM8
Benzo(a)pyrens * o0.18* 035" 076" <0.04" o0.67* 049 <0.04 mghkg | TM4/PM8
Indeno({123cd)pyrena # 0.14 0.29 0.59 <0.04 0.54 0.41 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene® <0.04 0.06 0.12 <0.04 0.10 0.08 <0.04 ma/kg TM4/PM8
Benzo(ghijperylene* 0.14" 028" 0.55" <0.04" 0.48" 038" <0.04 mghkg | TM4/PM8
PAH 16 Total 21 4.2 80 <0.6 75 54 <086 mg/kg TM4/PM8
Benze(b)fluoranthene 0.26 0.50 1.08 <0.05 0.89 0.64 <0.08 mg/kg TM4/PM8
Benze(k)flucranthene 0.10 0.19 042 <0.02 0.34 0.25 <0.02 ma/kg TM4/PM8
PAH Surrogate % Recovery 85 85 86 84 85 85 <0 % TM4/PM8
Total Phenols HPLC <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 mghkg | TM26/PM21B]
Natural Moisture Content 282 38.3 314 36.3 298 g9 <0.1 % PM4/PMO
|Moisture Content (% Wet Weight) 220 277 239 267 228 9.0 =<0.1 % PM4/PMO
|Sulphate as S04 (2:1 Exty® 00126 | 00059 | 00140 | 00075 | 00067 | 0.0080 <0.0015 gl |TM3sPM20
Total Cyanide # <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 mg/kg | TMBS/PM45|
Total Organic Carbon # 1.32 244 1.33 297 3.06 0.86 <0.02 % TM21/PM24
Sulphide <10 <10 <10 <10 <10 <10 <10 mg/kg | TM107/PM45

QF-PM 3.1.2 vi1

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise. 20f9



Element Materials Technology

Client Name: Robert E Fry & Associates Ltd Report : Solid
Reference: 22009
Location: Northcote Road, Langho Salids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Hollie Marengo
EMT Job No: 22/5866
EMT Sample Ne. 1-2 34 56 7-8 9 10
Sample ID TPO1 TPO2 TFO3 TPOS TPO7 TPOT
Depth 0.1 02 01 041 01 025 Please see attached notes for all
COC No/ misc abbreviations and acronyms
Contalners JT JT JT JT J J
Sample Date | 06/04/2022 | 06/04/2022 | 06/04/2022 | 06/04/2022 | 06/04/2022 | 06/04/2022
Sample Type|  Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1 1
LODALOR | Unts | Method
Date of Receipt| 09/04/2022 | 09/04/2022 | 09/04/2022 | 09/04/2022 | 09/04/2022 | 09/04/2022 )
pH # 721 537 8.57 6.76 7.80 8.30 <0.01 pHunits | TM73/PM11

QF-PM 3.1.2 vi1

All solid results are expressed on a dry weight basis unless stated otherwise.

Please include all sections of this report if it is reproduced
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Element Materials Technology Notification of Deviating Samples

Client Name: Robert E Fry & Associates Ltd

Reference: 22009
Location: Northcote Road, Langho
Contact: Hollie Marengo
EMT EMT
Job | Batch Sample ID Depth Sample Analysis Reason
No. No.

No deviating sample report results for job 22/5866

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
40f 9
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 22/5866
SOILS and ASH

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary. Asbestos samples are retained for 6
months.

If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C £5°C. Ash samples are dried at 37°C £5°C.

Where Mineral Qil or Fats, Qils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

18017025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
STACK EMISSIONS

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation for Dioxins and Furans and Dioxin like PCBs has been performed on XAD-2 Resin, only samples which use this
resin will be within our MCERTS scope.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.
DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS
A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 50f9



EMT Job No.: 22/5866

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Laboratory records are kept for a period of no less than 6 years.

REPORTS FROM THE SOUTH AFRICA LABORATORY
Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not
been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

Customer Provided Information

Sample ID and depth is information provided by the customer.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 60of9



ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA ISO17025 (SANAS Ref No.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected {usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
sv Surrogate recovery outside performance criteria. This may be due to a matrix effect.
w Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
o Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher.
> Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C 5°C
CcoO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISC 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
TB Trip Blank Sample
ocC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 70f9



HWOL ACRONYMS AND OPERATORS USED

HS Headspace Analysis.
EH Extractable Hydrocarbons - i.e. everything exiracted by the solvent.
Cu Clean-up - e.g. by florisil, silica gel.

1D GC - Single coll gas chromatography.

Total Aliphatics & Aromatics.

AL Aliphatics only.
AR Aromatics only.
2D GC-GC - Double coil gas chromatography.

#1 EH_Total but with humics mathematically subtracted

#2 EU_Total but with fatty acids mathematically subtracted

_ Operator - underscore to separate acronyms (exception for +).

+ Operator to indicate cumulative e.g. EH+HS_Total or EH_CU+HS_Total
MS Mass Spectrometry.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 8of9



. .
Element Materials Technology Method Code Appendix
EMT Job No: 22/5866
IS0 Analysis done
Prep Method MCERTS . Reported on
- 4 - 17025 .~ | on As Received ]
Test Method No. Description No. {if Description UKAS/S (UK soils . dry weight
appropriate) ¢ only) (AR) or Dried basis
ANAS) (AD)
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either - .
PM4 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1980. PMO No preparation is required. AR
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of End over end extraction of solid samples for organic analysis. The solvent mix varies
™4 PM8 © N . AR Yes
PAHs by GC-MS. depending on analysis required.
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of End over end extraction of solid samples for organic analysis. The solvent mix varies
™4 PM8 . y . Yes AR Yes
PAHs by GC-MS. depending on analysis required.
Modified BS 7755-3:1995, IS010694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC fumace/fanalyser in the presence of oxygen. PM24 Dried and ground solid samples are washed with hydrochleric acid, then rinsed with Yes AD Y
The CO2 generated is quantified using infra-red detection. Organic Matter (SOM) deionised water to remove the mineral carbon befere TOC analysis. es
calculated as per EA MCERTS Chemical Tasting of Soil, March 2012 v4.
Determination of phenols by Reversed Phased High Performance Liquid . . ) . .
™26 Ghromatography and Electro-Chamical Detaction. PM21B As Received samples are extracted in Methanol: Water (60:40} by reciprocal shaker. AR Yes
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
Emission Specirometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; 1 Ny . . . . o
™30 Modified EPA Method 60108, Rev.2, Dec 1986; Modified BS EN ISO 11885:2000: PM15 224 digestion of dried and ground solls semples using Aqua Regia reuxed st 1125°C. | ves AD Yes
SO0ILS by Modified USEP 6010B, Rev.2, Dec.1998; Modified EPA Method 3050B, Rev.2, 9 g )
Dec.1996
lon lysis using Di: te Analyser. Modified US EPA methods: Chloride 325.2 Extraction of dried and ground or as received samples with deionised water in a 2:1
™38 (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 {(Rev.2 1993), TON 353.1 PM20 water te solid ratio using a reciprocal shaker for all analytes except hexavalent Yes AD Y
(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993) — All chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to es
anions comparable to BS ISO 15923-1: 20131 soil for hexavalent chromium using a reciprocal shaker.
Modified US EPA metheds 150.1 (1982) and 90450 Rev. 4 - 2004) and BS1377- R R . : . -
™73 3:1990. Determination of pH by Metrohm automated probe analyser. PM11 nof as solid using cne part solid to 2.5 parts deionised water. |  Yes AR No
Modified USEPA method OlA-1667 (1999). Detarmination of cyanide by Flow Injection . . . . .
™88 Analyser. Whera WAD cyanides are required a Ligand displacement step is carried out PM45 As m'?e'md sol'q samples are e’d.mmu with 1M NaOH by orbital shaker for Cyanide, Yes AR Yes
" Sulphide and Thiocyanate analysis.
before analysis.
o . . " As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide,
TM107 Determination of Sulphide/Thiocyanate by Skalar Continuous Flow Analyser PM45 Sulphide and Thicoyanate analysis. AR Yes
QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 90of9



TD Construction Testing Ltd

Gerard Hall ' .
40 Lord Street
St Helens UKAS
Merseyside TESTING CONSTRUCTION TESTING
WA10 2SD 8011
TEST REPORT

T: 01744 734769

E: enquiries@tdconstructiontesting.co.uk

Determination of Liquid and Plastic Limits

Client: Robert E.Fry Associates Report No: TD22-R-03-C-01
Client Address: 45 Bridgeman Terrace, Wigan, WN1 1TT Date Reported:  20/04/2022
Sampled By: Client
Site: 22009 - Northcote Road, Langho Date Sampled*: 06/04/2022
Supplier/Source*:  Client/Site Won Date Received: 08/04/2022
Test Method: 1 Peint Date Tested:  14/04/2022
% Ret. | Moisture | Liquid Plastic | Plasticity
. . - - Sample | Sample . -
Site Reference Lab Reference Sample Location Sample Description Type Prep. 425um | Content Limit Limit Index
- sieve % % % %
TPO1@1.50m Lab 22/852 TPO1@1.50m Dark Br°‘”’;:\;‘e‘:y Clay with D A 42 13 37 19 18

Sampie Type: D = Disturbed, B = Bulk, U = Undisturbed

Sample Prep: N = tested in natural condition, A = air dried before test, W = subject to wet sieving before test

Result: NP = Non-plastic

Testing was carried out in accordance with BS 1377-2:1980 Methods 3.0, 4.4 and 5.3

Where sampling was not carried out by TD Construction Testing Ltd, the results relate to the sample as received.
This report shall not be reproduced except in full without approval of the laboratory.

Results relate only to the sample tested.

* Information supplied by client.
i-

Comments/Deviations:

{Technical Manager/Director)
(Laboratory Manager/Director)

[ (L aboratory Section Manager)

C286 Plasticity Index Report Issue 10 27/01/2022 Page 1 of 1



TD Construction Testing Ltd

Gerard Hall ' .
40 Lord Street
St Helens UKAS
Merseyside TESTING CONSTRUCTION TESTING
WA10 2SD 8011
TEST REPORT

T: 01744 734769

E: enquiries@tdconstructiontesting.co.uk

Determination of Liquid and Plastic Limits

Client: Robert E.Fry Associates Report No: TD22-R-03-C-02
Client Address: 45 Bridgeman Terrace, Wigan, WN1 1TT Date Reported:  20/04/2022
Sampled By: Client
Site: 22009 - Northcote Road, Langho Date Sampled*: 06/04/2022
Supplier/Source*:  Client/Site Won Date Received: 08/04/2022
Test Method: 1 Peint Date Tested:  14/04/2022
% Ret. | Moisture | Liquid Plastic | Plasticity
. . - - Sample | Sample . -
Site Reference Lab Reference Sample Location Sample Description Type Prep. 425um | Content Limit Limit Index
- sieve % % % %
TPO2@1.80m Lab 22/853 TPO2@1.80m Dark Br°‘”’;:\;‘e‘:y Clay with D A 31 9.9 32 15 17

Sampie Type: D = Disturbed, B = Bulk, U = Undisturbed

Sample Prep: N = tested in natural condition, A = air dried before test, W = subject to wet sieving before test

Result: NP = Non-plastic

Testing was carried out in accordance with BS 1377-2:1980 Methods 3.0, 4.4 and 5.3

Where sampling was not carried out by TD Construction Testing Ltd, the results relate to the sample as received.
This report shall not be reproduced except in full without approval of the laboratory.

Results relate only to the sample tested.

* Information supplied by client.

Comments/Deviations:

Signed: {Technical Manager/Director)

(Laboratory Manager/Director)
(Laboratory Section Manager)

C286 Plasticity Index Report Issue 10 27/01/2022 Page 1 of 1



TD Construction Testing Ltd

Gerard Hall ' .
40 Lord Street
St Helens UKAS
Merseyside TESTING CONSTRUCTION TESTING
WA10 2SD 8011
TEST REPORT

T: 01744 734769

E: enquiries@tdconstructiontesting.co.uk

Determination of Liquid and Plastic Limits

Client: Robert E.Fry Associates Report No: TD22-R-03-C-03
Client Address: 45 Bridgeman Terrace, Wigan, WN1 1TT Date Reported:  20/04/2022
Sampled By: Client
Site: 22009 - Northcote Road, Langho Date Sampled*: 06/04/2022
Supplier/Source*:  Client/Site Won Date Received: 08/04/2022
Test Method: 1 Peint Date Tested:  14/04/2022
% Ret. | Moisture | Liquid Plastic | Plasticity
. . - - Sample | Sample . -
Site Reference Lab Reference Sample Location Sample Description Type Prep. 425um | Content Limit Limit Index
- sieve % % % %
TPO3@2.00m Lab 22/854 TPO3@2.00m Dark Br°‘”’éf:\:‘e‘:y Clay with D A 44 13 37 18 19

Sampie Type: D = Disturbed, B = Bulk, U = Undisturbed

Sample Prep: N = tested in natural condition, A = air dried before test, W = subject to wet sieving before test

Result: NP = Non-plastic

Testing was carried out in accordance with BS 1377-2:1980 Methods 3.0, 4.4 and 5.3

Where sampling was not carried out by TD Construction Testing Ltd, the results relate to the sample as received.
This report shall not be reproduced except in full without approval of the laboratory.

Results relate only to the sample tested.

* Information supplied by client.
i-

Comments/Deviations:

Technical Manager/Director)
Laboratory Manager/Director)

I (Laboratory Section Manager)

C286 Plasticity Index Report Issue 10 27/01/2022 Page 1 of 1



TD Construction Testing Ltd

CONSTRUCTION TESTING

Gerard Hall .
40 Lord Street
St Helens UKAS
Merseyside TESTING
WA10 2SD 8011
TEST REPORT

T: 01744 734769

E: enquiries@tdconstructiontesting.co.uk

Determination of Liquid and Plastic Limits

Client: Robert E.Fry Associates Report No: TD22-R-03-C-04
Client Address: 45 Bridgeman Terrace, Wigan, WN1 1TT Date Reported:  21/04/2022
Sampled By: Client
Site: 22009 - Northcote Road, Langho Date Sampled*: 06/04/2022
Supplier/Source*:  Client/Site Won Date Received: 08/04/2022
Test Method: 1 Peint Date Tested:  13/04/2022
% Ret. | Moisture | Liquid Plastic | Plasticity
. . - - Sample | Sample . -
Site Reference Lab Reference Sample Location Sample Description Type Prep. 425um | Content Limit Limit Index
- sieve % % % %
TPO4@1.50m Lab 22/855 TPO4@1.50m Dark Br°‘”’;:\;‘e‘:y Clay with D A 24 25 a1 18 23

Sampie Type: D = Disturbed, B = Bulk, U = Undisturbed Sample Prep: N = tested in natural condition, A = air dried before test, W = subject to wet sieving before test
Testing was carried out in accordance with BS 1377-2:1980 Methods 3.0, 4.4 and 5.3

Where sampling was not carried out by TD Construction Testing Ltd, the results relate to the sample as received.

This report shall not be reproduced except in full without approval of the laboratory.

Results relate only to the sample tested.

* Information supplied by client.

Comments/Deviations:

Signed:

-Technical Manager/Director)

(Laboratory Manager/Director)
(Laboratory Section Manager)

C26 Plasticity Index Report Issue 10 27/01/2022

Result: NP = Non-plastic
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TD Construction Testing Ltd

CONSTRUCTION TESTING

Gerard Hall .
40 Lord Street
St Helens UKAS
Merseyside TESTING
WA10 2SD 8011
TEST REPORT

T: 01744 734769

E: enquiries@tdconstructiontesting.co.uk

Determination of Liquid and Plastic Limits

Client: Robert E.Fry Associates Report No: TD22-R-03-C-05
Client Address: 45 Bridgeman Terrace, Wigan, WN1 1TT Date Reported:  21/04/2022
Sampled By: Client
Site: 22009 - Northcote Road, Langho Date Sampled*: 06/04/2022
Supplier/Source*:  Client/Site Won Date Received: 08/04/2022
Test Method: 1 Peint Date Tested:  13/04/2022
% Ret. | Moisture | Liquid Plastic | Plasticity
. . - - Sample | Sample . -
Site Reference Lab Reference Sample Location Sample Description Type Prep. 425um | Content Limit Limit Index
- sieve % % % %
TPO5@1.70m Lab 22/856 TPO5@1.70m Dark Brown silty sandy Clay D A 24 14 33 15 18

with gravel

Sampie Type: D = Disturbed, B = Bulk, U = Undisturbed Sample Prep: N = tested in natural condition, A = air dried before test, W = subject to wet sieving before test
Testing was carried out in accordance with BS 1377-2:1980 Methods 3.0, 4.4 and 5.3

Where sampling was not carried out by TD Construction Testing Ltd, the results relate to the sample as received.

This report shall not be reproduced except in full without approval of the laboratory.

Results relate only to the sample tested.

* Information supplied by client.
- -

Comments/Deviations:

[ (T echnical Manager/Director)

[ | o boratory Manager/Director)
(Laboratory Section Manager)

C26 Plasticity Index Report Issue 10 27/01/2022

Result: NP = Non-plastic
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TD Construction Testing Ltd

Gerard Hall ' .
40 Lord Street
St Helens UKAS
Merseyside TESTING CONSTRUCTION TESTING
WA10 2SD 8011
TEST REPORT

T: 01744 734769

E: enquiries@tdconstructiontesting.co.uk

Determination of Liquid and Plastic Limits

Client: Robert E.Fry Associates Report No: TD22-R-03-C-06
Client Address: 45 Bridgeman Terrace, Wigan, WN1 1TT Date Reported:  21/04/2022
Sampled By: Client
Site: 22009 - Northcote Road, Langho Date Sampled*: 06/04/2022
Supplier/Source*:  Client/Site Won Date Received: 08/04/2022
Test Method: 1 Peint Date Tested:  13/04/2022
% Ret. | Moisture | Liquid Plastic | Plasticity
. . - - Sample | Sample . -
Site Reference Lab Reference Sample Location Sample Description Type Prep. 425um | Content Limit Limit Index
- sieve % % % %
TPO7@2.00m Lab 22/857 TPO7@2.00m Dark Br°‘”’;:\;‘e‘:y Clay with D A 40 14 32 15 17

Sampie Type: D = Disturbed, B = Bulk, U = Undisturbed

Sample Prep: N = tested in natural condition, A = air dried before test, W = subject to wet sieving before test

Result: NP = Non-plastic

Testing was carried out in accordance with BS 1377-2:1980 Methods 3.0, 4.4 and 5.3

Where sampling was not carried out by TD Construction Testing Ltd, the results relate to the sample as received.
This report shall not be reproduced except in full without approval of the laboratory.

Results relate only to the sample tested.

* Information supplied by client.

Comments/Deviations:

Signed:

_ (Technical Manager/Director)

[ 2boratory Manager/Director)
_ (Laboratory Section Manager)

Issue 10 27/01/2022
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Refer to architects drawings
for details of insulation and
floor finish requirements

C.D.M. Requlations 2015

NOTES

SITE SUMMARY BASED ON REFA 'PHASE Il GEO-ENVIRONMENTAL
INVESTIGATION REPORT 22009/GEIR/003' APRIL 2022

Summary of ground conditions.

Ground conditions encountered some made
ground over soft-firm clays.

Bearing capacity.

Clay 100kN/m? @0.9m-1.5m BOGL

1 Refer to architects drawings

Foundation solutions.

Standard strip foundations.

for details of insulation and
f

In line with the requirements placed upon
designers by the above regulations we are
required to consider during the design
process, the health and safety of those
who are going to construct, repair,
maintain and use a structure, and even
how it may be demolished.

All designs are therefore undertaken to
avoid or minimize foreseeable risks
wherever possible.

Residual risks that cannot be fully

This drawing is to be read in conjunction

with the following:—

a) REFA 'PHASE Il GEO—ENVIRONMENTAL
INVESTIGATION REPORT 22009/GEIR/003’
APRIL 2022

b) The latest architects planning layout
'2203 PL-03/G'.

The foundation types indicated dare based
upon the facts established from
observations and field tests during the trial

loor finish requirements If any foundation excavations encounter rock liminated f the desi highlighted . . .
= Rock strata. climinated irom the design dre ngnlighte t and borehole investigations. It should
/ o dpc —_ r — ——— - — then whole plots needs to bear onto rock. as requiring special consideration by the Ele recognized thalt nqtllﬁ,ml strata may vary
— “ y N o g _--:a‘.- < 4.‘ i. S :‘. 4 ; y A . '4; .‘ ‘;;.-‘_ 'y Reinforcement in footings. N/A client and contractors. ;‘r’gj;dder%'t};rfrroerg.rrf’:":;o;° bpeoi.nntﬂS:r?cetgeby
\ YRR b e e All desi k ied out t ! ' | ;
(”"’4; M/ Y '-._f_-;- PRSIV [ D D P P ) ot ot et et et et ekt et et et et Pt et et et et o ot ot ot ok ok et eS|gn WOrks are cdrrie ou o Compy I th f t . Th f d ‘t
Sk N A Y ==—-c=czZoz CSSZZSEEEEES CSCZSZSZEEEEEC Further investigations required. None with the relevant Local Authority f;::;niidiggtgd S e thorefore for "GUIDANGE
g g N s = = Specifications, Building Regulations, Sewers |5 \o50ccc” ONLY and should be constantly
Ty / icitv. i icity. for Adoption 6th Edition, British Standards . . .
/ 2% ‘ ' . % Strata plasticity Cohesive Strata LOW plasticity and Codes of Practice. revne\!vgd in the.lught (?f the actual .
g | As dug material % ‘As dud’ material conditions on site during the construction
= Vov\?(lelr %%Tﬁggég% /% el c%gmpglc;c.ed Ground Gas/Radon protection measures. N/A Eor thli-s -frgjeft our design works have work.
” over foundation een limited to :— .
% Design sulphate class. DS-1. a)R.C foundation designs and details :’tgf);eed”eiﬁeisc"crgrdfg:é‘g"xﬁﬂsCj*r‘r‘;ﬂf N
2 \\ —— In the desi h q recommendations.
3 \ “g \ Ca e If foundation cannot be ACEC class. AC-1s. t?mt? esign process we have assume
— e : oured in one operation . T Where slab levels differ between adjacent
I‘ A NG Trench block may be used AT \&en 3 150mm Eeinforced Groundwater and excavation instability. GW noted across site, levels vary. Perched ) plots by 600mm or greater the provision
RN subject to contractor satisfying a9, . water. Localised ground water management b)All contractors will be competent 7 . .
N health & safety requirements SR strip (B385 Btm 50mm maybe required : of retaining walls between the plots is
e \ T cover) will be required on C)OMYI cor:j'lpetent contractors will be anticipated. To aveid imposing unnecessary
ce L If foundation cannot be poured %, top of the GEN 1 concrete I émploye ) loading on the wall, the foundation for the
e in one operation then a p15omm E SN P Contamination. NA d)Contractors will have addressed, to the dwelling on the retained side may have to
LAt T A, reinforced strip RC35 (B385 Btm T satisfaction of the client/CDM Coordinator, |be deepened. This drawing does NOT take
' PO A 50mm cover) will be required on top e Obstructions. N/A the manner in which they will manage into consideration the potential influence on
4, CEN 1 te d ¢ health and safety on site, including the foundation level of the anticipated
i B - concrete down 1o ini idual risks highlighted by the designers. Jretaining walls. Once retaining wall positions
. . Mining. N/A residua ghlig y 9 g 9 P
L 600 E\SEiTob‘llecgtnrgr’;ztewr?::en rzc()]uired 450 suitable strata where required g e)Only contractors with a valid health have been finalized the information may
% 7 i Environmental constraints. Existing Trees and safety policy and good health and have to be reviewed and foundation depths

CLAY stratas offering min
100kN/m? bearing capacity

Typical Sclggg € Detail

Clay strata offering min

100kN/m?* bearing capacity

Typical Internal Wall Detail

safety record will be employed.

Having reviewed the designs undertaken, we
consider there to be no residual risks
involved in the construction and
maintenance of the elements of design
undertaken by ourselves on this project
that a competent civil engineering
contractor should not be aware of and be
capable of dealing with in a manner which

amended to ensure that no footings are
not subject to any additional loadings.

Internal foundations to extend to levels
similar to adjacent external foundations

Depths indicated are to be considered to

be minimum and where ground conditions
require foundations may need to extend to
a deeper formation level.

y . .
2 Refer to architects drawings ?oe:egeig":rgplﬁizﬁqg;?.lmggs does not prejudice Health & Safety.
for details of insulation and floor finish requirements All foundations to be formed upon uniform
Cavity Jc’(:rc:y ccimly r:tequiretd floor finish requirements a It is ‘E'StSLAmefjthﬂ']c?;f tI:e genferic rkiSde |Str0t01gg:l:]i;g Qt bigring ccpqcl:ityf otfh at
over stepped vent positions - . P : associated wi is type of work and as eas m to the approval o e
Refer to specialist suppliers / $efeg t°-|Spe:'°“St SUPRCI'GFS detailed below will be managed in Building Inspector and Engineer.
dpc for details of p.c.c units / or cetars of p.c.c units accordance with accepted procedures and
; : HSE Guidelines :— Formation depth of «ll foundations to be
1.Adequate support / treatment to ALL minimum 0.90m below finished ground level
excavations upon approved strata. All foundation
if required 2.Guarding of ALL excavations both during |excavations must be. i_nspe_cted and _
o o and outside normal working hours. opproved_ by the Building inspector prior to
S / < 3.Undermining of existing structures / the placing of concrete.
N INNZNENNE N N NN NN 74 SONINYS 2NN WENINENY highwqys
— — R R R R R R R R X RERARR RORYR A .
o ) \/WW / :Q‘\\ X Trenc block may be used 4.Conf_|ned space operotlor]s . Concrete grqde GEN' _to be_ used for
5 % 2 . . s ROGLERRAAY RO, 5.Dealing with and protection of existing |standard strip foundations, in accordance
= Underfloor telescopic ventilator at = SRR . subject to contractor mains /services with BS8500 as appropriate with GEN1
B [ g dug' materia maximum 2000mm ctrs with cavity 3 )/\\//\//\)///‘ g\\z\\% satisfying health & safety 6.Traffic ‘management mass/trench fill concrete as required to
*3 well compacted tray and weep holes above and -3 SIS A% requirements 7.Safe handling / lifting of heavy suitable approved bearing strata.
2| over fOL‘,m-mﬂo,--E cross ventilation to any sleeper = = aterials
8 — walls. 2 — If foundation cannot be 8.Working where contaminated ground is [Foundation blockwork in 2 storey properties
o — Trench block may be used e R poured in one operation then notified by client to be min  3.5.N/mm in class M4(iii)
K=} Sen subject to contractor satisfying 2 e ., \ a 150mm reinforced strip . mortar Foundation blockwork in 3 storey
health & safety requirements yo (B385 Btm 50mm cover) will This information should be forwarded to properties to be min 7.3.N/mm in class
R I If foundati t b di 4 \ be required on top of the prospective contractors at tender stage to  [M4(iii) mortar.
e ounda ',?n c;:r:\no ?5%oure n T GEN 1 concrete enable them to take account of the risks
o or!ef °pezj° '?(n, |:83§ BCSBrgth T involved in this project All service excavations deeper than
A g?)n orce S)r'p b ( red m £ a e GEN 1 concrete down to 600mm to be located in positions such
S mm cover; Wil be required on top 4 suitable strata where required that they do not interfere with the 45
4 T _GEN 1 concrete down to o load spread of the foundation.
600 || suitable strata where required 450 ] )
71 % All concrete is to be well compacted using
CLAY strzqtos o.ffering min Clay strata offering min a vibrating poker to ensure optimum
100kN/m?* bearing capacity 100kN/m? bearing capacity density.

T |CO| Edqe Det0|| Tl‘ee T 1 | | t | W || D t '| Concrete to be suitably covered and cured
| f O 1 5 _D 1cd nternd ail_vetail for at least 48hrs before commencing
nriuence Ver DM eep Tree |nf|uence Over 1 ,5m DeeD building of masonry. Concrete should not

Scale1:20 Scale1:20 ' be placed in temperatures less than 5 on
a falling thermometer and antifreeze
LEGEND agents must not be used without the
- - - agreement of the Engineer.
@ Approximate site boundary line
Refer to private drainage design for
PLOT CORNERINDICATOR = e — ————,—————— confirmation of sewer invert levels as
RLH RRH . - foundations must extend beyond invert
P R ) Raised finish ground level levels of any adjacent sewers.
ENTRANCE FACING ROAD Cround level at time
FLH FRH of casting foundations Refer t " | ks | tf
poter %o Toundaion 1obe Tor Pt oot Troet dopte confirmation of FFL and under build
| TREE INFLUENCE DEPTH KEY { /\\/\/ FFL FFL c requirements
| | Standard Strip Foundations XN 7 [ 7 —
o i . When there is little risk [T —Where ground is frozen or Depth of excavation and bearing levels
s FOOt'nQ.S1'°om Deep of ground freezing between there is a risk of the \/E \E/\:/ NN \:/\:/\:/ N2 NN h indicati | tual depths t
In acordance with NHEC handbook chapter 4.2 timg of cqstinglfgundqtion groundI freezling between ‘,\/A/(\\ //Q/A/A/A/A/A/A (\/A/(\\ //\\/K\//\/K\/K\/A/A e o e etar i 1O
57 " Footi 25m D and raising ground levels, casting foundation and >\\/ //\\\’ >\\/ //\\\’ A formation leve| are to be determined on
" 2 [ ] Frg:q,:gzn;,::m P minimum foundation depth raising ground level then X DR R IR site, and to be inspected and agreed with
s In_aecordance with NHBC handbook chapter 4.2 may apply from finished minimum foundation depth ,/\\/ /\\, N /\\, . REFA.
Footings 1.50m Deep ground level subject to (450mm) should be taken >\\/ //\\\/ §\/ //\\\/ — If required .
B For criginol dround evel achieving a good bearing. from ground level at time K N\ Y N Site personnel must NOT enter any
In accordance with NHBC handbook chapter 4.2 of casting. >\\/ //\\\/ >\\/ //\\’ excavation made upon this site deeper
Footings 1.75m Deep >\/ XK >< X th 1.0 | itably desi d sid
[] i _ N N N & an 1.0m unless suitably designed side
In aecordance with NHBG. handbook chapter 4.2 QronUIOr .Ond Frc_)St z\\; ;%’ A z\\; ;/i\\’ /7 Mesh Arr(]nqement supports have been provided or the sides
Footings 2.00m D Q 7 e e < K oAt anT e ' of the excavation are suitably battered.
B s oo D Susceptible Soil Y PN M B i Scale 1:20 y
In accordance with NHBC handbook chapter 4.2 . >\/ /\\/ %0 >\\/ /\\/ . . . :‘ 4 Subiect to confirmation of road and sewer
O Footings 2.25m Deep '(M N //\\\, & >\> //\\\/ e T des'J ns & ffl's | |
::lmtr:rcl:c:':g:r'l‘::le gmtll\n‘;ll-lleﬂvgllhundbook chapter 4.2 00— ——— e — — —— ) —— ———— >\/ /; \\/ @Q\’ >\> /j\\\/ . '(‘ al ", T ] 19
. . . ,\\ o ,\\ \Q " 4 fa -‘ -,
HOUSES TO BE GRUBBED OUT AND REMOVED Raised finish ground level & 79 & R faei T
Ground level at time /\\/ \>\\ 7 /\\/ //\\\/ OQ,- oA nat. e

Indicates minimum depth of of casting foundations >\\/ //\’ >\\/ //\’ Q,% .

foundation required in areas Y //\/ X //\/ \)3 FOUI‘IdatIOI‘I Step

ogzczedc&yY t:]%ss{)::edgerows R >\\/ /\\t >\> /\\t \é( = =

< C Z‘NHBC Standards Chapter 4.2) q 2 >\\/ //\\\/ >\\/ //OQ . (NHBC Technical Guidance 4.3.8)
& N N N &, x = Max 150mm
When there is little risk [T Where risk of soil drying {(f O //Q’- ’\\ \>$
of soil drying out between out after casting foundation }\\/ /\\\/ >\\// /Q/' .
. ! ' ' ! ! casting foundation and and before raising ground NN N NININ NN NN NN
PLEASE NOTE COﬂtf&CtOfS tO COﬂfII'm a” dra|nage pOIntS & RWP S |Ocat|0nS Wlth |ateSt raising ground levels, level, minimum foundation /\///\///\///\///\///\ /\///\///\///\///\///\

minimum foundation depth
may apply from finished
ground level subject to
achieving a good bearing.

depth should be taken from
ground level at the time of
casting.

EXCAVATION AND DRAIN/SERVICE TRENCHES SHOULD BE ABOVE 45° LINE.

This drawing is preliminary and subject to confirmation of planning
layout, external works and private drainage designs.

PLEASE NOTE
Multiple units subject to specific analysis to confirm foundation widths

architects & drainage drawings prior to the commencement of works. i —— N\ f required
2x min |
Foundation Step Detail
Scale 1:20

CONTRACTOR TO ENSURE DRAINAGE EXCAVATIONS DO NOT EXCEED THE 45° LINE OF
INFLUENCE. IF EXCAVATION IS BELOW INFLUENCE LINE THEN CONCRETE BED AND SURROUND
WILL BE NEEDED, REFER TO REFA FOR FURTHER GUIDANCE

All relevant dimensions to be confirmed on site prior to the
commencement of any works.

Cohesive (clay) soil
(Scale 1:10)

Existing site services and utilities may influence foundation depths
T.B.C.

The shrinkability of the cohesive soil on this site has been determined
as LOW in accordance with NHBC Standards Chapter 4.2.

Concrete Design Class DS-1

ACEC Class AC-1s This drawing is based on planning layout provided by client drawing number:-

Revision:- Existing site services and utilities may influence foundation depths

Design Chemical Class DC-1s

New planning layout '2203—PL—03/G’, tree |18.05.23
influence updated to new layout, checked in
accordance with lotest REFA external works
& latest REFA private drainage (wmi)

T.B.C. ’

Client to ensure the above layout is current before using this drawing

Foundation excavations SHOULD NOT BE DEEPENED unless

for construction purposes

. " . Print this drawing in COLOUR onl revslon]  Revision detail Dat
essential due to the conditions exposed. Where ground water is g AR only auffi "'S°” ears ate
o . . WorKsare
encountered it is strongly recommended that foundation excavations PLEASE NOTE sl <7
SHOULD NOT BE over excavated and work should cease until further | | If footings are formed on one continuous strata then reinforcement is 3w smasidcom —  re
. . . . . : Drawing Stage Drawing Status
advice can be obtained from a suitably experienced Engineer. not required and GEN1 concrete can be used. If not then RC35 orar Somments Tonder
concrete is required with one layer B385 reinforcement in bottom . . . ® [Issued information | @ | Construction
: : At TARGET FOUNDATION SCHEDULE (Best timates only. No allowance for contingenci reliminar "
Depth Of excavatlon and bearlng |eVe|S Shown |nd|Cat|Ve Only' ACtual 50mm cover G OU 0 SC U ( estcase es 7S 9 y 9970 ance 7or <@ ge ‘ ES) Thispdrtlwing isynot cuthori:e:punle:s signed as ch:ckedB &I:tupproved
d th t formation |eve| are '[0 be determined on Site and tO be 1) Depth of excavation bearing levels are shown indicative only. Actual depths to formation level are to be determined on site and to be inspected by & agreed with REFA .
ep S10 ! . . . . 2) FFL's shown should be consistent with external works drawings and any anomolies are to be quiried with REFA. FFLl's are also subject to revisions on site Client
inspected and agreed with REFA. It ROCK is encountered during foundation excavations then whole of Existing Ground Level At Time Of Average EGL ropron depth of OAK TREE DEVELOPMENTS
fOU nda’tlon ’[O beal’ Onto rOCk S’[I'a'[a Plot Investigatan Proposed FFL]vs FFL of plot Anticipated Formation Level Depth Of Foundation Below Existing 6.1 Deptr Of Founcation Below FFL 'I;ype :f suittabtle suitable strata from Floor Type Foundation Type ::taining | f'll'ree R ;rree Heave Prec.Underbuild] gee.p For Remarks/Hazards Job titl
Excavations should be to a depth that gives sufficient bearing and , : : FIH | RiH | rRH | FRH +f- rH | R | reo | R | Fv | Re | ren | PR | R | mH | RRH | FrH ouncing strata 1 riginal GL 0.45m min. easures| Influence | Reference rainage ob title
rotection from frost damage Strip & Trench Fill Foundations Where Ground Levels Are To Be o NORTHCOTE ROAD
To avoid damage caused by frost, the depth of the foundation(s) in Raised (NHBC Technical Guidance 4.3/03 Jan 2016) 1 88.500 | 88.300 | 88.300 | 88.750 | 87.750 -0.713 86.500 | 86.700 | 86.550 | 86.700 | 2.000 | 1.600 | 1.750 | 2.050 | 1250 | 1.050 | 1.200 | 1.050 CLAY 1.200 SUSPENDED FLOOR|  DEEP STRIP N/A Yes | awmor| MO YES NO LANGHO
frost susceptible ground should bé at a minimum 450mm below ground Ref = Works | f ” on FEL Serbuild 2 87.750 | 87.750 | 88.300 | 88.250 | 87.600 -0.413 86.550 | 86.550 | 86.100 | 86.550 | 1.200 | 1.200 | 2200 | 1700 | 1.050 | 1.050 | 1500 | 1.050 CLAY 1.000 SUSPENDED FLOOR|  DEEP STRIP N/A YES "'AWIJHOR NO NO NO Drawing tle
efer to External Works layout for confirmation FFL's & underbui —
level. requirements 3 87.100 | 86.800 | 87.600 | 87.600 | 87.200 -0.075 86.150 | 85.800 | 86.150 | 86.150 | 0.950 | 1.000 | 1.450 | 1.450 | 1.050 | 1.400 | 1.050 | 1.050 CLAY 0.900 SUSPENDED FLOOR|] STANDARDSTRIP | N/A YES N NO NO NO IF:(F:;[EJII:IIII:\)AANI'IA(;‘I\IY KEY PLAN
If the finished ground level will be above the existing ground level then, 4 86.500 | 86.250 | 86.450 | 86.800 | 86.500 0.000 85.450 | 85.000 | 85.450 | 85.380 | 1.050 | 1.250 | 1.000 | 1.420 | 1.050 | 1.500 | 1.050 | 1.120 CLAY 0.900 SUSPENDED FLOOR|  DEEP STRIP N/A YES ELM NO NO YES
in cold conditions when freezing is expected, the foundation depth PLEASE NOTE w4 Erdgemon Tamace
g L P A P . , : - . 5 85.900 | 85.600 | 86.000 | 86.250 | 86.300 0.362 84.700 | 83.850 | 84.250 | 85.050 | 1.200 | 1750 | 1.750 | 1.200 | 1.600 | 2.450 | 2.050 | 1.250 CLAY 1.200 BLOCK & BEAM TRENCH FILL N/A YES ELM YES NO NO :-' _E__E_E iy
should be calculated from the existing, not finished ground level. Prior to any excavations on site the contractor must liaise with the EeE_E s O
Ground levels need raising as soon as possible once foundations have client regarding existing services locations 6 85.900 | 85.450 | 85350 | 85.900 | 86.300 0650 | 84.650 | 83.700 | 83.600 | 84.700 | 1.250 | 1750 | 1.750 | 1.200 | 1.650 | 2.600 | 2700 | 1.600 cLay 1.200 BLOCK & BEAM TRENCH FILL YES YES ELM YES NO NO CONSULTING ENGINEERS
been concreted, to prevent weathering. . . . . 7 86.400 | 86.500 | 85.900 | 85.950 | 86.300 0.112 85.200 | 85.250 | 84.150 | 84.450 | 1200 | 1250 | 1.750 | 1.500 | 1.100 | 1.050 | 2.150 | 1.850 CLAY 1.200 BLOCK & BEAM TRENCH FILL N/A YES ELM YES NO NO eWVIL* STRUCTURAL
NOTE 1: Where site levels are to remain the same or raised then GEOTECHNICAL » ENVIRONMENTAL
HEAVE PRECAUTIONS required to all foundations where tree foundations depths for tree roots to be taken from ORIGINAL ground 75G | 85.900 | 85.600 | 85.550 | 85.900 | 86.150 0.412 84.650 | 83.850 | 84.050 | 84.650 | 1.250 | 1750 | 1.500 | 1.250 | 1.500 | 2300 | 2100 | 1.500 CLAY 1.200 BLOCK & BEAM TRENCH FILL N/A YES | wilLow YES YES NO Chicd [ppvdfdete o2 | 200, 1:20 no | v
influence depths are greater than 1.5m. level. Where site levels are being reduced then tree root depths to be 8 | 87550 | 87.400 | 87.550 | 87.75 | 87.750 0188 | 6300 | 86.400 | 86.650 | 86.500 | 1250 | 1.000 | 0.00 | 1.250 | 1450 | 1350 | 1100 | 1.250 cLay 0.900 SUSPENDEDFLOOR|  DEEP STRIP nva | oves | oak NO YES NO DRAWING No 22009/202 | A
Strip FOOtingS - 200mm min. VOid beneath ground ﬂoor. taken from REDUCED ground |eve|. |_ 'Il;lsliesddgcrlwiitr;gci:ntt::tspmsslrgtzdos‘igl%m ;r'!l%rsu?#{:nnggnt;eenfopied.
reportad to REFA immediately: I IN DOUBT ASKI "o




