T J] BOOTH ASSOCIATES

CONSULTING CIVIL & GEOTECHNICAL ENGINEERS

GEO-ENVIRONMENTAL AUDIT
PHASE 1 Preliminary Risk Assessment
PHASE 2 Site Investigation

PHASE 3 Remediation Statement

Proposed Residential Development

Chestnut Way
Littleborough
Rochdale
Author: Daniel Slattery
Client: Clive Rainford Homes
Reference: rep-tjba-CRH-chestnut way-Phs 1+2+3
Env-220922.docx
Revision | Date Reason
0 May 2021 Original to support planning application.
1 Sept 2022 Update with site investigation info.
2 Jun 2023 Update with further site investigation info.

T J Booth Associates.
20A Eastgate St,
Rochdale,

Lancs,

OL16 1DH.

Tel: 01706 868288.
Email: office@tjba.co.uk




T

CONSULTING CIVIL & GEOTECHNICAL ENGINEERS

BOOTH ASSOCIATES

GEO-ENVIRONMENTAL AUDIT

Proposed Residential Development
Chestnut Way

Littleborough

Rochdale

OL15 8RJ

CONTENTS:

1. Phase 1 — Preliminary RiSK ASSESSIMENT ... . iiuuiiiiiiiii it e e e e s e e e e e e e e e aa e e e e e e e et e e e ena e e s eaa e erenans 3
1.1. 10T [T o o PP 3
1.2. e L0] 010 =Y Ta N TN o o] g T o T 3
1.3. [ LS o Tl 1 = o1 TSP 3
1.4. PrESENT DAY MaPS ceuuiiiuiiiiiiii et s st e s e e s ee e et a e e e s e e s e e e e e Ea e a e e e e e ra e e r e e e e e e e e e e rernarnan 4
1.5. Lo oo PP 4
1.6. 270 =] T[T Y=o o PP 4
1.7. =T a T Te L@ o g =T - = T PTPPPTT 4
1.8. Groundsure EnVironmMeENTtal Data.........ieiiiiiieiiiiiiniiiieeiiiiss s s s s e s s s s s s re s s s s s e s e er s s e e s s s e ern s a e e e e e s errrnn e e aaaans 5
1.9. L0 = 11U 2 T 5 YT 6
1.10.  INAUSEIY PrOfil@S.....eeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeaseeeeeeeeeeeeeeeseeeeeeeeeeeseeeeeeeeseeeeeeeeeeeeeseessnessnenenenssenenennnsnnnnnnnsnnnnnnnnnnnns 6
1.11.  TIBA Site Reconnaissance — July 2018 & May 2021, ... .ccuuuiiiiiiiiiieiiin et e e s s e s s e et e s e ean e e eaae e e e ebn e e e nanaraes 6
1.12.  Identification of Source-Pathway-RECEPLON. ......uuiiiiiiii i e e e e et e eeeaaa s 7
1.13.  Environmental Site Risk SUMMAry/CONCIUSIONS .......ccuuuuiiiiiiiiiiiiiie e e e e e s e ee s e e s s eeeenns 7
1.14.  Preliminary CoNCEPLUAI MOGEL. ......iiiiui i e e e e s e e e e s e ea e e e et e s e eaaa s e e eaaa e e eebaeeenanaraes 8

2. Phase 2 - Site Investigation & RiSK ASSESSMENT .....uuuiiiiiiiiiiiiiies st ee s s e e e s e e s e e s e e s s e e e re b s e e s e esernrsaaeseeesennnnnn 9
2.1 Site INVESHIGation STrateaY .......cciiieiiiii i e e e e e e 9
2.2. Site INvestigations 22.09.2022 ........uuuiiiiiiiieiiiis e e e et e e e e e e e e e e e e e s e e e e e a e e e et err e e e aaene 9
2.3. Site Investigations 10.02.2023 .......ccuuiiiiiiiiiiii e e e e s s e e e e e e e e r e e e e a e e e renaas 10
2.4. Site Investigations 16 & 17.02.2023.......ccuuuiiiiiuiieiie e it s e s e s s e res s s srs s e se s s e raaa s e saa s s re b s e s rnnn s e e eannssarennns 11
2.5. LT =TI @(o] g el =T 1T = 18 17 oo = PPN 12

3. Lo 0t ETSC JE = 41T [ o o PP 13
3.1 BaSIC SItE DBLAIIS . ..vvvruueeiieiieetites e e et e e e s e e e e e e e e e e e e e e e e — e e e e e e e e e et e e e eeern e e aeererrrnnn 13
3.2. Site & Remedial Objectives, Final Conceptual Model & Pollution LINKAgEs .........ceviiiieerieriiiiiiiierireiise e s eeeennnnnn e e e 13
3.3. (=T ole) T4 1=T T (=T ST a4 T=To =1 o] o PPN 13
3.4. Verification (Phase 4 reQUIFEMENTS) .....cceuuruuiiiiiiiiiiiiie e e e e e s e e s e e e rae s e e e e e e e en s e s s e e s eea b e e e aeaeennnnn 14
3.5. e o 1o g F= I N 1L PO PP PP PRPPPRPPPN 14

4, 20 (== (ol PP PP PP PTPPPRPPPPPIE 16

5. Appendix A: PhOtOS & FIGUIES. ......coiiiiiiiiiiiii et e st s e s s s e e e e e e s s e e s e e e as s s e s s e e rers b e s e assennrnnansesaaans 17
5.1. [ o= T o T o] = PPN 17
5.2. EXISTING SIEE Plan. . ..eeeeeueisiiieisiiiiisiie s 18
5.3. L 00] 10T Ta BT =T o PPN 19
5.4. YL LAYty T =T o N = 1o TR PP 20
5.5. 20 = 0 0] LN 1T L3 21
5.6. I3 =1 0] (= e T3P P PP PPPPPPPPPPOE 23
5.7. ST o T IS T= L] o] T I A = 11V PP 28
5.8. Eurofins Chemtest — Soil Testing CertifiCaties. ......cuuuuuiiiiiiiiiiiiii s e e e s e eennns 29

6. APPENIX B: PROTOS. ... 34

7. Appendix C: ENVIFOChECK. .ooiiiiiiiii i 40

rep-tjba-CRH-chestnut way-Phs 1+2+3 Env-220922.docx 2056 09/06/23



T J] BOOTH ASSOCIATES

CONSULTING CIVIL & GEOTECHNICAL ENGINEERS

1. PHASE 1 — PRELIMINARY RISK ASSESSMENT

1.1. Introduction.

T. J. Booth Associates have been appointed by Clive Rainford Homes to undertake an Environmental Audit to support a Town
& Country Planning application for a new residential development.

The Development Site is located on a vacant plot of land between existing residential dwellings within the Bents Farm Housing
Estate.

A planning application for was submitted in Spring 2021 for the construction of 9No. detached residential dwellings, under
reference 21/00282/FUL. The revision 0 version of this report was submitted as part of the application pack.

As of summer 2022, a new application for development had been submitted to planning. The proposal was based on the
original approved layout, with changes to the types and layout of dwellings.

There is an adjacent development (“Starring Road Development Site”), that was formerly part of the same piece of land but
split off prior to development of that Site c2018-2022, and which is referred to in the report.

This report provides a desk-based study & intrusive ground investigation based on current UK guidance for environmental
investigation within the construction industry. Principal to the assessment is the potential for contamination pollutant linkages
via the CLR-11 source-pathway-receptor methodology. Assessment of potential pollution linkages is primarily undertaken in
strict accordance with BS5930:2015, BS 10175:2011+A2:2017, CIRIA C665, and BS 8485:2015+A1:2019 et al.

1.2. Proposed Development

The proposed development is for the erection of 9No. two-storey, detached residential dwellings.

The dwellings shall comprise individual plots with associated driveways, and front/rear soft landscaping/garden areas.

A new access road will run through the centre of the Site from Chestnut Way.

1.3. Historic Maps
DATE ON-SITE OFF-SITE/SURROUNDING AREA

c1851 Site is part of agricultural land. Site bound by Starring Rd to SW side. Only
farmhouses/cottages within 100m of the Site. Coal pits
noted between 200-250m SW, W, & NW. Featherstall Brook
200m N. Tenters fields 250m S. Sandstone quarry 300m
NW.

c1893 No change. Old coal & air shafts noted 50m W. Starring Works (fire
brick & pipe works) noted between 100-300m SW. The site
comprised coal & air shafts approx 250m SW, as well as
kilns, chimneys, and a reservoir 275m SW. Birch Hill
Hospital approx 250m SW, other mills and reservoirs over
250m from Site.

c1910 No change. No overall change.

c1930 No change. Spring noted 25m NW of Site. Starring Works now noted as
Sanitary pipe Works. Made Ground (quarry waste) now
noted to within 50m of the Site boundaries.

c1937 No change. No overall change.
c1960 No change. No overall change.
c1978 No change. Bents Farm housing estate erected to the SE & E side of the

Site, enclosing the SE Development Site boundary.
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c1978-88 No change. By '87-88 the development to the NE boundary of the Site
had been constructed.

c1992 No change. No overall change.

1.4. Present Day Maps

Site Boundaries, Outlines of Structures and Buildings: The Application Site is currently vacant but was previously used to
store soil stockpiles, as well as the building compounds to the
Starring Road Development Site. It formerly comprised a grass
field.

The Application Site is bound by development to the NW, NE & SE
sides, with Starring Road to the SW. The mostly completed
Starring Road Development Site now exists to the south west.

The boundary of the Site is delineated by dry stone walls and
timber fencing.

Ground Contours, Natural Drainage Features: The Site falls in elevation to the east. Ground level is at its highest
nominally 169.90m aOD in the west corner, falling to
approximately 166.00m aOD in the east at the entrance to the Site
from Chestnut Way.

Water Courses: The closest watercourse is Featherstall Brook approx 180m NE.

Below Ground Obstructions: There are 5No. manholes within the Site collecting foul and surface
water from the Starring Road Development Site and flowing into
Chestnut Way via a combined private sewer, and also from a
private sewer to the north of the Site.

1.5. Geology

Bedrock Geology: Undifferentiated Carboniferous Westphalian Coal Measures,
generally comprising interbedded sandstone and mudstone.

The local stratigraphic dip is approx 5-10 degrees southwest.

Superficial Geology: Glacial clay till underlies the local area.

Coal Seams. There are several coal seams in the local area which are detailed in
the separate Coal Mining Risk Assessment by TJ Booth Associates.

1.6. Boreholes Records

There are no borehole records within close or relevant proximity to the Site.

1.7. Planning/Other Data.

The adjacent Starring Road Development Site was subject to site investigations on 03.07.2018.

The investigations comprised of 7No. trial holes (TH1-7) and 6No. hand excavated soil samples (S1-6), refer to SI Plan in
appendix for locations.

The investigations revealed the Phase 1 Site comprised approximately 250mm of TOPSOIL over firm to stiff CLAY becoming
slightly gravelly at depth. There was some grey blue CLAY and a thin horizon of PEAT (nom 100mm) around TH4 but
otherwise the stratigraphy was relatively uniform across the Site.
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Soil samples were taken of the upper topsoil in each location and were sealed in 1kg white plastic snap top containers, amber
jars & vials where appropriate and were sent to Scientific Analysis Laboratories Ltd (now Concept Life Sciences Ltd), to be
tested for a range of common contaminants.

Samples were representative of the upper soil profile, and were tested for metals, speciated PAH, inorganics & sulphates, SOM,
and asbestos screening.

No visual or olfactory evidence of hydrocarbon contamination was noted within the Phase 1 Site soil and thus no testing for
such contaminants was warranted.

On return the samples were assessed by TJ Booth Associates to common threshold comparison data; firstly, to the Defra
Category 4 Screening Levels (C4SL) where available, and then to EA/DEFRA SGV (2009) data and LQM/CIEH GAC 2nd edition
(2009) & erratum (2011) thereafter. The soil results were compared to residential threshold levels.

Results indicated the topsoil was generally clean when held to residential standards. There was an outlier noted in sample S4
in which arsenic was noted slightly higher that the residential threshold, however the average for the Site was well below
threshold levels.

The Starring Road Development Site topsoil was classified as clean and suitable for re-use in a residential end use setting.

1.8. Groundsure Environmental Data

1.8.1. AGENCY & HYDROLOGICAL

Discharge consents: 1 record within a 250m radius of the Site, relating to a surface
water overflow 227m NE.

Groundwater Vulnerability: Classified soils as both low and high leaching potential.

Bedrock aquifer: Secondary A Aquifer.

Superficial aquifer: Secondary undifferentiated Aquifer.

Source protection zone: Not within a Source Protection Zone.

1.8.2. WASTE

BGS recorded landfill sites: No records within 250m.

Historic landfill sites: No records within 250m.

Registered landfill sites: No records within 250m.

1.8.3. HAZARDOUS SUBSTANCES

Planning hazardous substance consents: No records within 250m.

Planning hazardous substance enforcements: No records within 250m.

1.8.4. GEOLOGICAL

Mining Instability: In an area that may be affected by coal mining.

Potential for Collapsible Ground Stability Hazards: Very low.

Potential for Compressible Ground Stability Hazards: No hazard.

Potential for Ground Dissolution Stability Hazards: No hazard.

Potential for Landslide Ground Stability Hazards: Very low. There are areas within 50m of the Site which have a
moderate hazard but these are thought to be associated with made
ground associated with the former Starring Works.

Potential for Running Sand Ground Stability Hazards: Very low.
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Potential for Shrinking or Swelling Clay Ground Stability | Very low.

Hazards:

Radon Potential - Radon Affected Areas: The property is in a low Probability Radon Area where <1% of
homes are estimated to be at or above the action level.

Radon Potential - Radon Protection Measures: No radon protection measures are necessary in the construction of
new dwellings or extensions.

1.9. Coal Authority

legacy risks.

A separate Coal Mining Risk Assessment is to be undertaken by T J Booth Associates, please refer to that report for coal mining

1.10. Industry Profiles

N/A.

1.11. TIBA Site Reconnaissance — July 2018 & May 2021.

Details of Existing Structures &
Features:

Initially the Site was inspected in July 2018, prior to the Starring Road Development Site
construction, and was accessed via Starring Road.

The overall predevelopment site area (Application Site & Starring Road Development Site
combined) comprised a vacant grazing field with long grass and rushes.

It was surrounded by dry stone walling on all sides apart from the NW side which
comprised timber fencing and Laurel hedging.

There was a stockpile of building stone to the N side of the Application Site.

Apart from two manholes noted to the Application Site on initial reconnaissance, no other
structures were noted.

Further to the original Site reconnaissance, a further inspection and walkover was
undertaken in May 2021.

The Starring Road Development Site was partially complete with new residents occupying
some of the dwellings.

The Application Site had been used to store materials while the Starring Road
Development Site was being undertaken, and there were 4 containers to the northeast
boundary for this purpose.

The stone stockpile noted in the original reconnaissance remained to the north corner, as
did a large topsoil stockpile scraped from the Starring Road Development Site that was to
be stored for reuse. There was some minor brick and other inclusions noted in the
topsoil stockpile which suggests some intermixing could have occurred with made
ground, & which may have contaminated the topsoil.

There was some mixed made ground (clay/sand/MOT, general stone & brick rubble) from
the Starring Road Development Site build which had been spread on the southern part of
the Application Site, and nominally in the position of the proposed access road though
the Starring Road Development Site to Chestnut Way.

Adjacent Properties:

Site is surrounded by residential housing on NW, NE, SE sides, and Starring Lane to the
SW. Open/agricultural land was noted beyond this.

Water Levels, Directions of Flow
and Rates in Rivers:

None noted.
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Old Mine or Quarry Workings:

Evidence of spoil heaps to the W approx 100m distant on the former Starring Works site.

Areas of Discoloured Soil, Polluted
Water, Vegetation, and Significant
Odours:

None noted. Nominally 250mm of virgin topsoil directly on to clay.

1.12. Identification of Source-Pathway-Receptor.

1.12.1. Potential Contaminants.

CURRENT SOURCE/S

ORIGINAL ASSOCIATED SOURCE

CONTAMINANT/S

Made ground

Phase 1 development

Metals, PAH, inorganics, asbestos

Natural peat deposits

N/A.

Primarily CO2, some CH4.

1.12.2. Potential Pathways.

The potential pathways to/from the Development Site include (not an exhaustive list but a summary of the main points):

PATHWAY MEDIA

Soil and dust ingestion Soil and indoor dust

Consumption of home grown fruit and Produce
vegetables

Skin contact (indoors) Indoor dust

Skin contact (outdoors) Soil
Inhalation of dust (indoors) Air
Inhalation of dust (outdoors) Air
Vapours (indoors) Air
Vapours (outdoors) Air

1.12.3. Potential Receptors.

Receptors mainly comprise workers in the construction phase, and residential users for the proposed end use.

1.13. Environmental Site Risk Summary/Conclusions

Historic records of the Site and local area indicate the The Application Site have been a vacant plot of land since earliest
mapping data c1850 to the present day. The area surrounding the site also comprised agricultural land from c1850 with only
tenters fields in the wider area. By c1850, Starring Pipe & Brick Works existed approx 125m SE, and remained up until c1960s
when it was noted as disused.

The local estate was constructed around both the Phase 1 Site & Application Site c1970s-1980s and remained this way until
the present day.

Upon site reconnaissance, made ground was noted on the Site as well as stockpiled topsoil/made ground. Sampling of the

There was a minor horizon of peat beneath the Phase 1 Site so it is expected that peat deposits will be located on the
Application Site.

No landfill sites have been noted within a 250m radius of the Site & the Site is not noted to be in a radon area.
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1.14. Preliminary Conceptual Model.

CURRENT ORIGINAL CONTAMINANT PATHWAY RECEPTOR POLLUTION LINKAGE CONSEQUENCE PROBABILITY RISK
SOURCE/S ASSOCIATED TYPE
USAGE
Site surface /sub | Made ground Chemical Direct ingestion, Site POTENTIALLY PRESENT - Site investigations in the Starring Road Development Medium. Likely. Moderate
soil. contamination aerial ingestion, construction Site noted that topsoil was virgin & relatively thin over virgin clay. An outlier in risk.
metals, PAH, dermal contact, operatives & arsenic was noted in sample S4, however, the Site average was lower than
inorganics, drinking water. future threshold trigger levels, as was all other tested contaminants. No sulphates or
asbestos, . occupants. other contaminants were noted that could have had a negative effect on buildings
hydrocarbons. Contac_t with Site buildings. or services. Due to the above the existing topsoil is considered clean.
potential hazards.
However, the Application Site has been used for stockpiling of material and from
the Starring Road Development Site. It has also been noted that made ground has
been spread across the Site. This will need sampling prior to reuse and to ensure
made ground noted on the Site is not contaminated.
Geology - Coal seams & CH4, CO2, Rn, Diffusion through Future NOT PRESENT — Although there are coal seams beneath the Site, the seams aren't Minor. Unlikely. Very low
Carboniferous radon sources. | other trace gases. soil, substructures, occupants. recorded as worked, and there are impermeable clay deposits between the solid risk.
coal measures & aerial inhalation. Explosion, geology and the ground surface, mitigating pathways to the development.
ground gas. suffocation.
Geology — Peat sources. CO2, CH4. Diffusion through Future POTENTIALLY PRESENT — Minor peat deposits were noted in the adjacent Starring Medium. Likely. Moderate
superficial peat soil, substructures, occupants. Road Development Site, and thus the likelihood is that this Site may contain risk.
deposits & aerial inhalation. Explosion, deposits also.
ground gas. suffocation.
Anthropogenic Wastes CH4, CO2, other No credible pathway. Future NOT PRESENT — No sources were noted in the local area. Minor. Unlikely. Very low
ground gas from | deposited in trace gases. Landfills at higher occupants. risk.
decomposing historic landfill level and against Explosion,
organic material. | areas to the hydraulic gradients. suffocation.
SE.
Contaminated Made ground. Chemical Permeation through Water NOT PRESENT — No controlled waters in the local area. Impermeable superficial Minor. Unlikely. Very low
ground /surface contamination. soil into ground supplies, geology to lower aquifers. risk.
water. water, local watercourses,
Controlled watercourses, or aquatic
Waters. aquatic habitats. habitats &
associated
wildlife.
Aerial Local Chemical Dermal contact & All site users / NOT PRESENT —Current aerial contaminants are regulated, and none were found Minor. Unlikely. Very low
contaminants. industrial contamination. aerial inhalation. occupants. locally. risk.
activity.
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2. PHASE 2 - SITE INVESTIGATION & RISK ASSESSMENT

2.1. Site Investigation Strategy

Considering the above preliminary conceptual model, potential risks have been found with regard to site soils including made
ground and stockpiled topsoil.

Made ground was noted across the Site, as well as some intermixed within the stockpiled topsoil.

Although no major contamination is suspected, minor contamination with contaminants of concern such as metals & PAH will
need to be considered.

No gas risk to the Site from anthropogenic sources was noted, however, a minor layer of peat was noted in a single trial hole
in the adjacent Phase 1 Site which suggests more could be located beneath the current Application Site.

All TJBA Soil analysis will use the LQM/CIEH S4ULs, and the DEFRA C4ULs. The LQM/CIEH S4UL data is the most current and
comprehensive list of contaminant exposure level based on proposed end use, however, contaminant levels within S4ULs are
considered ‘low risk’ and exceedance of S4ULs may warrant further analysis to ensure suitability for the specified end use.

The C4SL data relates to updated DEFRA Statutory Guidance under Part 2A of the Environmental Protection Act 1990 (Part
2A). The guidance introduces a 4 category system in which Category 4 is of the least concern and levels falling within this risk
category are considered as ‘acceptably low’.

As the S4ULs are considered more conservative than C4SLs, any contaminant levels exceeding a S4UL although not considered
‘low risk’ can still be considered ‘acceptably low’ for use within the planning regime as long as it is still within the C4SL risk
category. Thus, soil sampling results are firstly held to C4SLs where available and then to S4ULs thereafter to define suitability
with respect to specified proposed end uses within the planning regime.

2.2. Site Investigations 22.09.2022

2.2.1. Trial Holes

A limited Site investigation was undertaken by T J Booth Associates on the 22.09.2022. The investigations comprised 2No.
machine excavated trial holes (TH1 & TH4), undertaken with a 1.5t back acting excavator to obtain a general understanding of
the overall ground profile. Although further investigations will need to be undertaken for geotechnical purposes, the
investigations undertaken so far are considered robust enough for geo-environmental characterisation of the Site.

TH1 was taken to the west corner of the Site, and TH2 to the centre east side. The stratigraphy is tabulated below:
TH1 (GL 168.63m aOD)

0-700 Dark brown/black slightly sandy, gravelly clay MADE GROUND. Sand & gravel sized brick, mortar, glass,
stone, cable, occasional timber (S1).

700-950 Brown fibrous slightly spongy peaty soft CLAY.

950-1200 Grey-brown soft to firm becoming firm CLAY.

TH2 (GL 166.70m aOD)

0-450 Brown slightly sandy/gravelly, silty topsoil MADE GROUND. Gravel sized brick & slate mixed at GL (S4).
450-1300 Brown soft spongy peat.

1300-1600 Grey soft CLAY, slightly sandy towards bottom.

1600-2000 Grey firm to stiff CLAY.

2000-2100 Blue-grey stiff sandy/gravelly CLAY.

2.2.2. Soil Sampling

Soil sampling (S1-6) was undertaken across the Site to gain an understanding of the upper made ground and topsoil stockpile
stratigraphy.
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Samples S1 & S4 were taken in the respective upper profiles of THs1 & 2, and all further soil samples were representative of
the upper soils as encountered. All sample descriptions are indicated below for clarity:

S1 Dark brown/black slightly sandy, gravelly clay MADE GROUND. Sand & gravel sized brick, mortar, glass, stone,
occasional timber.

S2 Brown slightly sandy, slightly gravelly, silty topsoil MADE GROUND (topsoil stockpile). Gravel is fine brick & stone.

S3 Brown slightly sandy, silty topsoil MADE GROUND (topsoil stockpile).

S4 Brown slightly sandy/gravelly, silty TOPSOIL. Gravel is fine brick & slate.

S5 Brown clayey gravelly topsoil MADE GROUND. Gravel is mortar, brick, stone, plastic, rare glass.

S6 Brown slightly sandy, silty TOPSOIL.

Samples were placed into 500ml plastic tubs & 250ml amber jars and sent to Eurofins Chemtest Ltd for chemical testing for
analytical suites including metals, speciated PAH, inorganics/sulphates, SOM, & asbestos screening in accordance with the
preliminary conceptual model.

On return the samples were assessed by TJ Booth Associates to common threshold comparison data, specifically the Defra
Category 4 Screening Levels (C4SLs), then to LQM/CIEH (S4ULs).

Testing of made ground revealed contaminant levels above residential threshold values with elevated levels of the following
contaminants of concern:

Trial Hole/Soil Sample | Elevated Contaminants Encountered

TH1/S1 Sulphate (DS2)

S2 Sulphate (DS2), benzo[b]fluoranthene, dibenz[ah]anthracene, napthalene
S3 benzo[a]pyrene, benzo[b]fluoranthene, dibenz[ah]anthracene, napthalene
TH2/S4 dibenz[ah]anthracene

S5 dibenz[ah]anthracene

S6 dibenz[ah]anthracene, napthalene

Risk couldn’t be further reduced regarding BaP surrogate marker analysis due to elevations recorded in BaP.

2.2.3. Gas Monitoring

No gas monitoring has been undertaken for the Site.

2.3. Site Investigations 10.02.2023

2.3.1. Trial Holes

Further investigations were undertaken on the 10.02.2023. The remainder of the trial holes as initially planned were
completed (TH2, TH3a, TH3b, T5, TH6 & TH7).

Investigations revealed that the Site had been subjected to recent minor stockpiling of topsoil from the adjacent development
Site (originally part of the same land under the same ownership). The minor fill was particularly evident to the north side of
the Site with fill material generally comprising topsoil, and clayey made ground across the centre of the Site for access.

Generally, the Site geology comprises a thin layer of topsoil & occasionally clayey made ground in places, underlain by virgin
brown silty TOPSOIL, up to 300mm of brown spongy clayey PEAT in TH2, TH3a, TH3b only (north side of the Site). Below was
soft to firm becoming stiff CLAY down to weathered bedrock.

In THs 6 & 7, the area local to these trial holes only had been filled to with an angular gravel (shale) MADE GROUND, which
was noted to a max depth of 3.1m (TH6).

Full geotechnical trial hole logs can be found in the Appendix.
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2.4. Site Investigations 16 & 17.02.2023

2.4.1. Boreholes

Site investigations were undertaken by Site Investigation Services Ltd on the 16% & 17t of May 2023, and comprised 2No.
boreholes (BH1 & 2), undertaken with a rotary drill rig with water flush method; undertaken to satisfy Coal Authority
investigation requirements.

The local/regional geology dips to the southwest. Due to the shape of the Site, BH1&2 were positioned to encounter both up
& down dip bedrock strike planes. Boreholes were sunk to ~30m.

Both boreholes encountered MADE GROUND & glacial CLAY up to 3m depth, over interbedded mudstone and sandstone beds
to a depth of up to 34m. The stratigraphy in the two boreholes matched up as expected, resulting in an apparent dip of
approximately 5 degrees in Site section.

No coal seams were encountered in the investigation.

Full geotechnical borehole logs can be found in the Appendix.
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2.5. Final Conceptual Model.

CURRENT ORIGINAL CONTAMINANT PATHWAY RECEPTOR POLLUTION LINKAGE RISK MITIGATION
SOURCE/S ASSOCIATED TYPE
USAGE

Site surface /sub soil. Made ground Chemical Direct ingestion, aerial ingestion, Site construction PRESENT - Site investigations and soil sampling have recorded sulphate | Moderate Provide a suitable
contamination dermal contact, drinking water. operatives & future | (DS2), benzo[a]pyrene, benzo[b]fluoranthene, dibenz[ah]anthracene, & | risk. cover system in areas
metals, PAH, . . occupants. Site naphthalene contamination above residential threshold levels which will such as soft
inorganics, asbestos, | Contact with potential hazards. buildings. required mitigation/remediation. landscaping where
hydrocarbons. pathways exist.

Geology — superficial Peat sources. CO2, CH4. Diffusion through soil, Future occupants. PRESENT — Minor peat deposits have been located below the Moderate Provide CS2

peat deposits & substructures, aerial inhalation. Explosion, development Site which will require mitigation/remediation. risk. protection to

ground gas. suffocation. foundations/floor

slabs.
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3. PHASE 3 - REMEDIATION
3.1. Basic Site Details

The Site is for a residential development comprising access road, and private residential dwellings with associated driveways
and soft landscaping.

3.2. Site & Remedial Objectives, Final Conceptual Model & Pollution Linkages

Refer to Phase 2 Site Investigation and Assessment section of the report for Final Conceptual Model.
Two pollutant linkages were identified that require mitigation/remediation:

1. Existing site soil was found to be contaminated with sulphate (DS2), benzo[a]pyrene, benzo[b]fluoranthene,
dibenz[ah]anthracene, & naphthalene above residential threshold levels.

2. Peat deposits were noted beneath the Site which are a source of CH4 & CO2 predominantly.

The primary environmental objectives are to break the pollution linkages by either the source being removed, or pathways
mitigated.

The receptors considered in the assessment are predominantly the end user. Site construction operatives can mitigate risk by
adopting PPE, and risk cannot be reduced further due to construction workers being a necessary part of the construction
process.

3.3. Recommended Remediation:

General Made ground:

The Site is covered with a minor amount of made ground which shall be removed to get the Site back to original level as of
2011, pre adjacent site development.

The clayey made ground is considered contaminated and should be removed from garden areas etc, but may remain beneath
permanent hardstanding finishes.

The stockpiled topsoil does have some deleterious materials contained within it, which may be the reason for minor spikes in
PAH. It is proposed to scrape back to predevelopment levels, and restockpile and riddle out any such materials from the
current stockpiles. Once this has been undertaken, the stockpiles can be assessed by further sampling for reuse in garden
areas.

To mitigate the risk to receptors, it is advised that a cover layer of clean inert soil will be required to protect the end user for
garden and soft landscaping areas ONLY. This will either be by reuse of the existing topsoil subject to further testing as the
Site progresses and groundworks can start; and depending on the results, topsoil may need to be imported.

Imported soil should be clean/inert and free from deleterious materials, and should be suitable for use in a residential end use
setting.

It should be able to pass testing of metals, speciated PAH, inorganics & sulphates, SOM, and asbestos screening to current
Defra Category 4 Screening Levels (C4SLs) where available, and then to the LQM/CIEH (S4ULs), for use in a residential end
use setting.

Ground gas protection:

Guidelines around gas protection are covered in BS 8485:2015+A1:2019 which states that for natural deposits that are a
source of ground gas generation such as peat, gas protection may be provided in lieu of gas monitoring.

The report builds upon and refers back to earlier work undertaken as part of CL:AIRE Research Bulletin RB17, ‘A Pragmatic
Approach to Ground Gas Risk Assessment’.

In the report, guidance on ground gas mitigation from natural deposits including peat horizons suggests that mitigation can be
provided by specifying CS2 level protection in building foundations.

Due to the nature of peat deposits, ground bearing slabs will not be suitable for the Site, and so a suspended or block & beam
design will need to be employed.
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CS2 gas protection measures can be provided to comply with a minimum score of 3.5 (from at least two sources) as set out
and in accordance with BS8485:2019. There are two options for floor slab type and the corresponding gas protection
requirements, as follows:

CS2 GAS PROTECTIVE MEASURES BS8485:2019  score
FOUNDATION TYPE: Traditional/trench required: 3.5

SLAB Beam & block 0

MEMBRANE Reinforced gas membrane Alderprufe GRA comprising <40ml/day/m2 CH4 | 2

transmission rate, >0.4mm thick. All joints and penetrations sealed to
manufacturers details & specifications.

VOID/SUBSPACE Void min 100mm thick. 2.5

VENTS 1500mm2/m wall (<15m wide building), 2000mm2/m for larger buildings.
Both account for regulations up to CS3.

CS2 GAS PROTECTIVE MEASURES BS8485:2019  score
FOUNDATION TYPE: Traditional/trench required: 3.5

SLAB Suspended reinforced cast in situ floor slab 1.5

MEMBRANE Reinforced gas membrane Alderprufe GRA comprising <40ml/day/m2 CH4 | 2

transmission rate, >0.4mm thick. All joints and penetrations sealed to
manufacturers details & specifications.

3.4. Verification (Phase 4 requirements)

Verification of the imported soil may be required for Planning or Building Control/Building Regulations submission. Should this
be required, it will need to be undertaken by suitably qualified consultants and comprise the following:

e Import source material.

e Characterisation & suitability of material.

e Soil sampling should be undertaken as per YALPAG Guidelines as per the following ratios:
Virgin quarried materials, 1-2 samples to confirm inert nature.
Crushed hardcore, stone, brick, min 1 sample per 500cum.
Greenfield/manufactured, generally 1 sample per 250cum (min 3 samples).
Brownfield, generally 1 sample per 50cum (min 6 samples).

Samples should be tested for the following contamination suites: metals, inorganics, PAH USEPA16 speciated,
and asbestos screening. Results will be analysed against Defra Category 4 Screening Levels (C4SLs) where
available, and then to the LQM/CIEH (S4ULs), for use in a residential end use setting.

e Verification Depth.
e Reporting (including photographic evidence).

e Independent gas protection measures inspection.

3.5. Additional Notes

Before any further work is undertaken, this report should be submitted to and agreed by the Local Planning
Authority Contaminated Land Department/Building Control Department as necessary.

We trust that the above clear, but should you require further advice please contact the undersigned.
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Signed......... JM@

D.S.Slattery BSc (Hons).

T J Booth Associates.

Authorised... ‘ : i i .

T J Booth BSc (Hons), C. Eng. C. Env. MICE.

T J Booth Associates.
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BS 8485:2015+A1:2019. Code of practice for the design of protective measures for methane and carbon dioxide ground gases for
new buildings.

BS 10175:2011+A2:2017. Investigation of potentially contaminated sites. Code of practice.

BS5930:2015. Code of practice for site investigations.
CL:AIRE. 2012. Research Bulletin-RB17-A Pragmatic Approach to Ground Gas Risk Assessment.
CIRIA. Report C665.

Environment Agency. 2005. Secondary Model Procedure for the Development of Appropriate Soil Sampling Strategies for Land
Contamination. R&D Technical Report P5-066/TR.

ICE Manual of Geotechnical Engineering Volume I. 2012.
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5. APPENDIX A: PHOTOS & FIGURES.
5.1. Location Plan.

" APPLICATION
TUSITE

e -
-

STARRING ROAD N\
DEVELOPMENT SITE=" )
e
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5.2. Existing Site Plan.

' angel Moror - \/f\'"“
B . M“‘&:
. . : ] - ,F""

e
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5.3. Proposed Site Plan.

Angel Manor
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5.4. Site Investigation Plan.
N

Angel Manor

FFL
17117

FFL

165.99

o INFORMATION

S1-6 soil samples 22.09.202
TH2, 33,30, 5,6,7  trial hole investigations WRAB |1 3 BOOTH ASSOCIATES 20A Eastgate Street

BH1, 2 borehole investigations 16/17.05.2023 Rochdale
*—‘ Lancashire
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5.5. Borehole Logs.

on behalf of T J Booth Assoclates Rotary Drilling Log Sis
———
. Sample / Hole / Test Details Drilling Details Standard Penetration Test DRILL
Depth of Driller's Stratum G T T T R v P e
P N Insitu | From To " un oone Flush | weignt e 150 5 150 225 300 | maim Pon N cacing fuch
Top (m) Description o] e | m) m) Dia tme | moovery | REUM | coc [ "Fen | mem | mm | P mm | mm [ mm [ mm | value | Deptnimi | ievel
{mm) | e = k] e il =
e
0.00 Brick Crushed conerete Topsoil brownish MADE GROUND
150 Soft to firm becoming firm to st brownish CLAY cobbles are
sandstone
3.00 Weak weathered brown MUDSTONE
12.00 becoming Medium strong brown MUDSTONE
1460 Wesk-medium strong, light brown MUDSTONE
1620 becoming Medium strong brown MUDSTONE.
Shift details Drilling Equipment Details Ground Water Record Backfill (m)
e Soot Soptn
g o Vi Cone r:;.l;.‘.:uu. — o - Barer | e [ Core e Bt Tyze caumaryes | SRS pen | poymer | TTe s el e N L R soosa | Type P -
0200
Finicn tme Heis water cacing
hmen) my m} -
1800 000
Time Durstion - N y Calibration - " "
from himam) Remarks or details of any additional testing information, Dayworks SPT L.D. Number x140 Date 14/09/2019 F'roject Title
SPT Energy
0800 CAT Scanned: Yes SPT Rod Type Sonic y 79.00 .
Rati
atio Chestnut Way, Littleborough
0800 Permit Completed: Yes Drilling Crew Details CSCS Ne
1100 0100 |Had to Mobalise a bowser to site as unable to get van to location dus to sie enfrace Support Operative Dylan Wiliamson B562606 |Weather Sunny ;miem | 20922
o
1215 0030 |Dayworks: Filing water bowser Filing water bowser Lead Driller Reece Bray 4691177 Date 16/05/2023 Day Tuesday
1346 0030 |Dayworks: Filling water bowser Site category Green Rig type ML DUDQ SONIC Borehole Number
1430 0030  |Dayworks: Filling water bowser Project Engineer dan Inclination Orientation BHO1
Lead Driller's signature ‘ Sheet 1 of 2 Completed ‘ \'e
‘on behalf of T J Booth Associates Rotary Drilling Log (==
. Sample/ Hole | Test Details Drilling Details Standard Penstration Test DRILL
i Driller's Stratum e T T | e il P T
e N Insitu [ From | To e vore Flush | wegnt | 75 | 150 " 75 150 | 225 | 300 |wampen N csemg | fueh
Top (m) Description R B m) m) Dia | o8 | meeavery | PR | oo | Pen | mm | mm | mm | mm | mm | mm | e value | Deptnim) [ tever
L I * e ek o
16.80 Weak brown MUDSTCNE
18.00 Strong SANDSTONE
19.30 Medium strong brown MUDSTONE
2250 Strong brownish orangish SANDSTONE
32.00 END
Shift details Drilling Equipment Details Ground Water Record Backfill {m)
e e ator — rom 3 ner | Cora coria Y R — Deelh rom g
S i " e fren o r — o . il R Bt Tyze cammarvee | SR | g | poymer | 70 s Sy | meow | smm | temn | 5w | 20me sooes | Type o -
o800 sewrmrmes| 3200 | 0.00
Finich time Hole water cacing
b ) m tm
1600 0.00
Time Durstion " N I y Calibration - " "
from (hbmn) Remarks or details of any additional testing information, Dayworks SPT L.D. Number €140 Date 14/09/2019 PI’OjECt Title
SPT Energy
SPT Rod Type Sonic g 79.00 .
Hatio Chestnut Way, Littleborough
Drilling Crew Details CSCS No
Support Operative Dylan Wiliamson 6562606 |weather Sunny zmj&m 20922
o
Lead Driller Reece Bray 4691177 Date 16/05/2023 Day Tuesday
Site category Green Rig type ML DUOQ SONIC Borehole Number
Project Engineer dan Inclination Orientation BHO1
Lead Driller's signature Sheet 2 of 2 Completed Y
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on behalf of T J Booth Associlates Rotary Drilling Log I
———
i Sample | Hole | Test Details Drilling Details Standard Penetration Test DFILL
Depth of Driller's Stratum T 5 T T Fn o p—— et
P N Insitu | From | To . e oore Flush | weignt | 75 | 150 " 75 | 1% [ 225 | 300 |wampen N cacing | muen
Top (m) Description M L [ {m) {m) D2 | 20 | recarenr | ®0™ | Cotour | e | mm | mm | 50| wm | mm | omm | mm | e | ovele | cestm | e
(mm) | Pt % S il =
0.00 Crushed concrete ash and brick clayey MADE GROUND over
soft to fimn becoming firm o stff brown CLAY
280 Weak (weatharad) brown MUDSTONE
6.30 becoming Medium strong brown MUDSTONE
1420 Strong dark brown MUDSTONE
2150 Medium strong brown MUDSTONE
2340 Strong light brown MUDSTONE
—
Shift details Drilling Equipment Details Ground Water Record Backfill (m)
Ime ole ater aciny aaing 1) . rom £ ner ore cerla - ol Ceptn 2Gin, Deptn rom o
el e | e | e [eeenl e il B Rl e =4 Kl e R e Rl R i el B I IR
0800
Finich time Haie water casing
hmm) ) L m)
1500 0.00
Time. Duration 3 N Calibration - " "
fram hiumam) Remarks or details of any additional testing information, Dayworks SPT L.D. Number x140 Date 14/09/2019 Prcuect Title
- SPT Energy
0800 (CAT Scanned: Yes SPT Rod Type Sonic " 79.00 .
Rati
atie Chestnut Way, Littleborough
0800 Pemit Completed: Yes Drilling Crew Details CSCS Mo
D200 0030  |Dayworks: Collecting wister bowser Fillng water bowser Support Operative Dylan Wiliamson 6562606  [Weather Sunny :"ll'oﬂiEC( | 20022
1100 0030 |Dayworks: Filing water bowser Lead Driller Reece Bray 4691177 Date 17/05/2023 Day Wednesday
‘General: 100% flush all the way down Site category Green Rig type ML DUO SONIC Borehole Number
Project Engineer dan Inclination Orientation BHOD2
Lead Driller's signature ‘ Sheet 1 of 2 Completed ‘ Y
on behalf of T J Booth Associates Rotary Drilling Log I
. Sample | Hole | Test Details Drilling Details Standard Penetration Test DFILL
Depth of Driller's Stratum . I I T = s
Stratum D ipti Mo T Insitu | From To I‘]"" run sere. RE:: Flush | weignt | 75 150 | "etea 75 150 | 225 300 |wain Fon N cacing | mucn
Top {m) escription P gest | m) m) 3 | g | Recovery ™ | Colour | Peo | mm | mm | "™ | mm | om | om | mm [ e value | Doptnim) | tevl
fmm) | pepen | i % a ki =
2760 rare Strong brownish yellowish SANDSTONE
31.00 Madium strong brown MUDSTONE
3400 END
Shift details Drilling Equipment Details Ground Water Record Backfill (m)
ive. ele jater ac ing Saakng £} . rom £l ner ore ceria -l Deptn asing Daptn ram. o
il o o e s o Pt T - (R il i Bl Type csemaTyme | B cn | eoymer | Te ! et Sy | wmaw | smm | gz | tsmn | 0me sesmd Type i -
0800 swwrmeses| 3400 | 000
Finieh tima Hels Water Casing
mRmm) ) im) m
1500 0.0o
Time. Duration y N Calibration - y :
from (b} Remarks or details of any additional testing information, Dayworks SPT 1.D. Number 140 Date 14/092019 Pro;ect Title
N SPT Energy
SPT Rod Type Sonic " 79.00 .
Rat
e Chestnut Way, Littleborough
Drilling Crew Details CSCS No
5 . N Project
upport Operative Dylan Wiliamson 6562606 |weather Sunny o 20922
Lead Driller Reece Bray 4691177 |Date 17/05/2023 Day Wednesday
Site category Green Rig type ML DUOQ SONIC Borehole Number
Project Engineer dan Inclination Orientation BHO2
Lead Driller's signature Sheet 2 of 2 Completed Y
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5.6. Trial Hole Logs.

rep-tjba-CRH-chestnut way-Phs 14243 Env-220922.docx

Trial pit reference TH1 Sheet 1 of 1
. |Reduced| Legend Depth | Description
% Level
= m (m)
166.80
X X Dark brown/black slightly sandy, gravelly, clayey MADE GROUND. Sand &
X X (0.70) |gravel sized brick, glass, stone, occasional timber & rare cables.
X X (S1)
166.10 X X 0.70
- - - (0.25) | Soft brown slightly spongy fibrous peaty CLAY
165.85 - - -] 095
- - - (0.25) | Soft to firm becoming firm grey/brown CLAY
165.60 - - -] 1.20
Trial pit ends
Not shown to scale
Additional notes:
Trial pit reference TH3a Sheet 1 of 1
. |Reduced| Legend Depth | Description
% Level
= m (m)
167.55
X X Dark brown silty topsoil MADE GROUND
X X
X X (1.00)
X X
166.55 [ X X 1.00
166.45 (X x X X 1.10 |Dark brown silty TOPSOIL (virgin)
ww (0.30) |Brown spongy fibrous clayey PEAT (combined drain at approx 1350)
166.15 wow 1.40
Trial pit ends
Not shown to scale
Additional notes:
230156 09/06/23
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Trial pit reference TH2 Sheet 1 of 1
. |Reduced| Legend Depth | Description
‘% Level
= m (m)
168.00
X X Dark brown silty topsoil MADE GROUND
X X (0.45)
16755 [ X X 0.45
167.40 |X x X X 0.60 | Dark brown silty TOPSOIL (virgin)
wow (0.30) |Spongy fibrous clayey brown PEAT
167.10 woow 0.90
- - - (0.30) | Soft to firm light grey/brown CLAY
166.80 - - -] 1.20
- - - Firm becoming stiff grey-brown/blue slightly sandy, gravelly CLAY
- - - (1.00)
16580 |- - - 2.20
Trial pit ends
Not shown to scale
Additional notes:
Trial pit reference TH3a Sheet 1 of 1
. |Reduced| Legend Depth | Description
‘% Level
= m (m)
167.55
X X Dark brown silty topsoil MADE GROUND
X X
X X (1.00)
X X
166.55 [X X 1.00
166.45 [X x X X 1.10 |Dark brown silty TOPSOIL (virgin)
wow (0.30) |Brown spongy fibrous clayey PEAT (combined drain at approx 1350)
166.15 w o w 1.40
Trial pit ends
Not shown to scale
Additional notes:
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Trial pit reference TH3b Sheet 1 of 1
. |Reduced| Legend Depth | Description
% Level
= m (m)
166.80
X X (0.25) | Dark brown slightly sandy/gravelly silty topsoil MADE GROUND. Gravel
166.55 X X 0.25 is brick, stone, with fabric, plastic, and rare cable also noted.
166.45 |[X x X X 0.35 | Dark brown silty TOPSOIL (virgin)
wow (0.35) |Brown spongy fibrous clayey PEAT
166.10 w o w 0.70
- - - Soft light grey/brown CLAY
- - - (0.85)
165.25 |- - - 1.55
- - - Firm grey-brown/blue CLAY
- - -] (0.65)
164.60 - - -] 220
Trial pit ends
Not shown to scale
Additional notes:
Trial pit reference TH4 Sheet 1 of 1
. |Reduced| Legend Depth | Description
% Level
= m (m)
166.84
X X Brown slightly sandy, slightly gravelly, silty occasionally clayey
X X (0.45) | TOPSOIL sand & gravel is brick, concrete, slate. (S4)
166.39 X X 0.45
wow Soft brown spongy clayey PEAT
wow
wow (0.85)
w oW
165.54 |w w 1.30
- - - (0.30) |Soft grey CLAY
165.24 - - -| 160
- - -] (0.40) |Firm to stiff grey slightly sandy CLAY
164.84 |: - :-:-| 2.00
- - - (0.40) | stiff blue-grey sandy, gravelly CLAY
164.44 | - - -| 240
Trial pit ends
Not shown to scale
Additional notes:
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Trial pit reference TH5 Sheet 1 of 1
. |Reduced| Legend Depth | Description
Q
c;‘?s Level
(m) (m)
167.45
X X (0.40) |Brown gravelly, clayey MADE GROUND. Gravel is brick, stone, slate,
167.05 X X 0.40 |rare plastic, timber, clay pipe, plaster.

X X X X (0.30) |Brown silty TOPSOIL (virgin)
166.75 [x X x X 0.70

-0-0 - Soft to firm orange-brown/grey mottled slightly gravelly CLAY
0-0-0]| (0.70) |(becoming firm to stiff at 1200)
- 0 - 0 -
166.05 [0 - 0 - 0 1.40
-0-0 - Stiff brown-grey/blue very gravelly CLAY
0-0-0]| (0.75)
- 0 - 0 -
165.30 [0 - 0 - o| 215
Trial pit ends
Not shown to scale
Additional notes:
Trial pit reference TH6 Sheet 1 of 1
. |Reduced| Legend Depth | Description
% Level
= m (m)
166.43
X X (0.30) |Brown silty topsoil MADE GROUND
166.13 X X 0.30
X - X - Light brown-grey clayey MADE GROUND
- X - X -
X - X - (0.90)
- X - X -
165.23 [X - X - 1.20
X X Orange-brown/grey gravelly (angular shale) MADE GROUND. Abundant
X X (0.80) |cobbles, occasional boulders (mudstone).
X X
164.43 X X 2.00
X X Dark grey/black gravelly (angular shale) MADE GROUND. Abundant
X X cobbles, occasional boulders (mudstone).
X X (1.10)
X X
_v | 16343 [X X
163.33 X X 3.10
Trial pit ends
Not shown to scale
Additional notes:
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Trial pit reference TH6 Sheet 1 of 1
. |Reduced| Legend Depth | Description
% Level
= m (m)
166.43
X X (0.30) |Brown silty topsoil MADE GROUND
166.13 X X 0.30
X - X - Light brown-grey clayey MADE GROUND
- X - X -
X -X - (0.90)
- X - X -
165.23 [X - X - 1.20
X X Orange-brown/grey gravelly (angular shale) MADE GROUND. Abundant
X X (0.80) |cobbles, occasional boulders (mudstone).
X X
164.43 X X 2.00
X X Dark grey/black gravelly (angular shale) MADE GROUND. Abundant
X X cobbles, occasional boulders (mudstone).
X X (1.10)
X X
_v_| 16343 |X X
163.33 X X 3.10
Trial pit ends
Not shown to scale
Additional notes:
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5.7. Soil Sampling Analysis.

Client / Site: CRH - Chestnut Way, Littleborough
Sample Type: Soil Samples
Sampling Date: 22.09.2022
RESIDENTIAL
Contaminant No Max Mean t95 (with or without plant uptake)
Pass/Fail Comment
METALS Arsenic as As, dry weight 6 20 14983 20 37 PASS
Boron as B, hot water sol dw 6 15 09067 14 290 PASS
Cadmium as Cd, dry weight 6 0.41 0.2467 0.388 22 PASS
chromium as Cr(lll) dry weight 6 18 11.23 17.75 910 PASS
Chromium as Cr(VI), dry weight 6 0.5 0.5 0.5 21 PASS
Copper, as Dry Weight 6 42 26.333 41.25 2400 PASS
Lead, as Dry Weight 6 120 69 1125 200 PASS
Mercury as Hg, dry weight 6 0.38 0.1517 0.345 1.2 PASS
Nickel as Ni, dry weight 6 25 11217 21.75 130 PASS
Selenium as Se, dry weight 6 14 0.6733 1.275 250 PASS
Zinc as Zn, dry weight 6 63 44333 625 3700 PASS
INORGANIC Cyanide (Total) 6 28 17333 2575 25 comment S2
Sulphate (Total) as SO4 6 0.47 0.2147 0.42 0.24 S1,S2 (maxDS2)
Sulphide 6 48 27833 4.45 250 PASS
pH 6 8.6 7.2833 8.475 6t08
Sulphur (Elemental) 6 150 42.383 126.5 100 comment
Asbestos Identification 6 0 0 0 0 PASS
ORGANIC SOM 6 6 6 6
PAH acenaphthene 6 15 04183 1.225 1100 PASS
PAH acenaphthylene 6 0.39 0.2367 0.388 920 PASS
PAH anthracene 6 3.7 0.83 2.92 11000 PASS
PAH benzo[alanthracene 6 12 4.0333 10.2 13 PASS
PAH benzo[a]pyrene 6 12 3.0533 9.775 5 S3
PAH benzo[b]fluoranthene 6 16  4.0417 13.13 3.7 S2,S3
PAH benzo[g,h,i]perylene 6 8.2 25833 7.025 350 PASS
PAH benzo[k]fluoranthene 6 6.3 22167 5.4 100 PASS
PAH chrysene 6 22 7.4 18.75 27 PASS
PAH dibenz[ah]anthracene 6 25 0.8617 215 0.3 S2,S3, 54, S5, S6
PAH fluoranthene 6 31 7.175 246 890 PASS
PAH fluorene 6 1.4 0.385 1.143 860 PASS
PAH indeno[123-cd]pyrene 6 79 20767 6.45 41 PASS
PAH napthalene 6 20 8.05 18.75 13 S2,S3,S6
PAH phenanthrene 6 21 455  16.43 440 PASS
PAH pyrene 6 30 7.1433 23.9 2000 PASS
SVOC phenol 6 0.14 0.1067 0.13 380 PASS
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5.8. Eurofins Chemtest — Soil Testing Certificates.

% eurofins

- @ o Chemtest
F E Eurcfing Chemtest Ltd
Er ] Depot Road
= =] Mewmarket
"““nf'.;.s CB& DAL
21463 Tel: 01638 608070
F i nal Rep ort Email: infoi@chemtest.com
Report No.: 22-36652-1
Initial Date of Issue: 11-Oct-2022
Client TJ Booth Associates
Client Address: 20a Eastgate Street
Rochdale
Lancs
OL16 1DH
Contact(s): Daniel Slattery
Project BROADBENT - CHESTNUT WAY
Cuotation No.: 219418321 Date Received: 26-Sep-2022
Order No.: Date Instructed; 26-5ep-2022
MNo. of Samples: G
Turnaround (Wkdays): 10 Results Due: 07-Oct-2022
Date Approved: 11-0ct-2022
Approved By:
Details: Stuart Henderson, Technical
Manager
Page 1 of 5
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Test Methods

MCERTS)

S0P Title Parameters included Method summary
2010 |pH Value of Sails pH pH Meter

Moisture and Stone Content of Determination of moisture content of soil as a
2030 | Swoils{Requirement of |Moisture content percentage of its as received mass oblamed at

<37°C.

MCERTS)

2040 Sail DescriptonRequirement of]

Soil description

As received sol is described based upon
BS5020

Water Sioluble Boron, Sulphate,

2120 Magnesium & Cheomiurm

Boron; Sulphate; Magnesium; Chromium

Agqueous extraction ! ICP-0ES

Sulphur (Bemental) in Soils by
2180 HPLC

Sulphur

Diichloromethane extraction / HPLC with LIV
detection

2182 |Asbestos

Asbestos

Polansed light microscopy | Gravimetry

Cyanides & Thiocyanate in

2300 Sails

Free (or easy Iberatable) Cyanide; total
Cyanide; complex Cyanide; Thiocyanate

Allkaline exraction followed by colorimemnc
determination using Automated Flow Injection
Anahysar

Steam distilation with sulphuric acid / analysis

2325 | Sulphide in Soils Sulphide by ‘Aquakern 00 Discrete Analyser, using
M, N—dimethyé-p-phenyienediamine.
P Acid digestion fiollowed by determination of
2430 | Total Sulphate in sois Total Sulphate sadohate in by ICP-OES.
Soil extracts are prepared by extracting dried
YT [TH— umin Soils | Chromium [V) and grownd soil samphes into boding water.

Chromium W) is determined by 'Aquakem 800°
Discrete Analyser using 1.5-diphenyicarbazide.

2625 | Total Organic Carbon in Soils.

Total organic Carbon (TOC)

Dietermined by high temperatre combustion
under cxygen, using an Bira elemental
analyser.

Speciated Polynuclear
2700 |Aromatic Hydrocarbons (PAH)
n Sod by GCFID

Acenaphthens; Acenaphthylens; Anthracens;
Benzo{alAnthracens; Berzola)Pyrens;
Benzo{b]Fluoranthene; Benzo{ghi]Pendens;
Benzo{kFlucranthene; Chiysene;
Dilbenz]ah]Anthracene: Flucranthens: Fluorens;
ndenof123cd)Pyrens; Maphthalene;
Phenanthrene; Pyrene

Dichloromethane extraction [ GC-FID (GCFID
detection is non-selective and can be subject to
interfierence from co-eluting compounds)

2020 |Phenols in Sols by HPLC

Phenolic compounds including Resorcinol,
Phenol, Methylphenols, Dimethylphencls, 1-
Maphthol and TrmethyiphenolsMote
chiorophencls are excluded.

G0:40 methanol'water mixure extraction,
followed by HPLC determination using
electrxchemical detection.

Page 4 of 5
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Report Information

Key
U UKAS accredited
M MCERTS and UKAS accredited
M Unaccredited
= This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SH This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis
T  This analysiz has been subcontracted to an unaccredited laboratory
s Insufficient Sample
s Unsuitable Sample
ME not evaluated
< "less than®
=  “greater than™
SOP  Standard operating procedure
LOD  Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The resulis relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
MNone of the results in this report have been recovery comected

All results are expressed on a dry weight basis

The following tests were analysed on samiples as received and the results subsequently
comected to a dry weight basis TPH, BTEX, VOCs, 3¥WOCs, PCBs, Phenols

For all other teats the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Iszue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time {samipling to extraction)
C - Sample not received in appropriate containers

[ - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All 2oil samples will b= retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Changes may apply to extended sample storage

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

Page Sof 5
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6. APPENDIX B: PHOTOS.
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Figure 4 — View southwest towads the Phasel/Application Site boundary.
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Figure 6 — TH2
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Figure 8 — TH3b
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Figure 11 — TH6
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/. APPENDIX C: ENVIROCHECK.
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Envirocheck

® LANDMARK INFORMATION GROUP®

Lancashire And Furness
Published 1851
Source map scale - 1:10,560

The historical Shown were from predominantly held
mmmEmWWNU.\ and Scotian: Inﬂ'EI&CI'S.ImWS-l
the 122,500 scale was adopiad for mapping uban areas; these maps wene
used o update te 1:10,560 maps. The ished date mensfore is
ofi=n some years later Tan the surveyed date. Before 1338, 3l 05 maps
Were based on the Cassinl Projection, with Independsnt surveys of 3 single
COUNTY O group of counties, ﬂ&mﬁrﬂmtlmh
areas. In fie a2 19405, 2 ional E: Was produced, which

the 1:10,560 mapping fom & numbes of sources. The maps appear

using the Transverse Mercator L
rEviSIon DROCEsS CONENUSD LT F=CEntly, Wi new emions appaanng svery
10 years or 50 for urban arsas.

Map Name(s) and Date(s)

Historical Map - Slice A

Order Details

Order Mumber: 175478008 _1_1

Customer Ref: tjba-staring way-landmark-020818
Mational Grid Reference: 382450, 416430

Slice: A

Site Area (Ha) 088

Search Buffer (m): 1000

Site Details
Land at Starring Road,, Litleborough, OL15 BLW

- T 0544 B&4 9952
a Far 0542 Bod 2]
Wetr WALETVIDCheck oo, Lk
@8 INFORMATION GROUP
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Envirocheck

® LANDMARK INFORMATION GROUP"®

Lancashire And Furness
Published 1893
Source map scale - 1:2,500

from antly hedd
mmscﬂeamﬁxmgmd\ and Scotian: Inm's%1m
the 12,500 £cale was adopRad for Mapping Lrban areas and by 1895
coverad the whole of what wene considerad to be the cuffvated parts of Great

surveyed dane. Before 1538, all O maps were based on the Cassinl
e Independent SUNVEYS Of 3 single county or group of countes,
S‘%gnseh Sgcant INaccurades In outying arcas. g

% 627
=1 514

588
;f\ﬂy‘_ Lower Starring

543
12-545

Map Name(s) and Date(s)

by

itarring H}E?

Historical Map - Segment A13

Sfarrmg Wor-h*
Fire Brich § Pie/;

Order Details

Order Mumber: 175479008 _1_1

Customer Ref: tjba-starring way-landmark-0202812
aie v | Mati | Grid Reference: 382450, 418430

Slice: A

Site Area (Ha): 0.88

Search Buffer (m): 100

Site Details
Land at Starring Road,. Litleborough, OL15 SLW

\mal, %

\ 5 Resersoire 481,
\'. - k\ _,l d . Te: 0344 B4 52
- Landmark RS

88 INFORMATION GROUP

-
Aed TG A0 Fighs e s
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Envirocheck

® LANDMARK INFORMATION GROUP"

Lancashire And Furness
Published 1910
Source map scale - 1:2,500

The historncal mmremn?ﬂm predominanty held
atthe scale for England, W and Seotlan Inlf\!l&!-ﬂ's.lﬁ:iﬂ.&l
the 1:2.500 scale was adopiad for Mapping Lrban areas and by 1805 1t
covered e whoike of whal wens consigersd to be the cullvatad parts of Great
Erfiain. The published date given below Is ofien some years Iater Than the
survayad dae. Before 1038, all O maps ware basad on the Cassinl
jEction, with Independent SUveys of 3 single county or group of counties,
gﬁngnsehﬂg'mcaﬂrmnuesln ngaEar;Y

Map Name(s) and Date(s)

| 1
1 |
10
i 1810 |
(E-4]

i 1
! i
| 1

Historical Map - Segment A13

Order Details

Order Humber: 175470008 _1_1

Customer Ref: tiba-starring way-landmark-020818
Mational Grid Reference: 382450, 416430

Slice: A

Site Area (Ha) 090

Search Buffer (m): 100

Site Details

Land at Staming Road,, Litleborough, OL15 2LW

Landmark’ = =25
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Envirocheck

® LANDMARK INFORMATION GROUP®

Lancashire And Furness
Published 1930
Source map scale - 1:2,500

The nistoncal srmwerereggneﬂm predominanty held
mmmammmgma,\ and Sootlan IHITE184CI'5.EIrI5:|1E.S-l
e 1:2,500 scale was adopied for Mapping wban aras and by 1895 1
cowered the whola of winal wens consigen=d o be the cullvaled parts of Great
Erftain, The puokshed date ghven below s OREn Some years iter man the
surveysd date. Bafone 153, all OF maps wene based on the Cassinl

o] 41500 jection, with Independent sunveys of 3 singie eounty of group of counties,

;‘E’»gnsenamnm ngaea:Y

naccrases In
oy

-

- od
Air Shaft

a1z
2345

Map Name(s) and Date(s)

Eed

tarring EH J 7 EO—

A
P)
I,

~ 9;;“1?&;#?'@

- S

S

o

<407 (Ew 506

Order Details

Order Humber: 175470008_1_1
Customer Ref: tiba-starring way-landmark-020818
e s | National Grid Reference: 392450, 416430
) Slice: A
Site Area (Ha) 090
Search Buffer (m): 100
Site Details

Land at Staming Road,, Litleborough, OL15 8LW

D24 B 3352
D244 B 3551

Landmark’

fid e

rep-tjba-CRH-chestnut way-Phs 14243 Env-220922.docx 09/06/23



T J BOOTH

ASSOCIATES

CONSULTING CIVIL & GEOTECHNICAL ENGINEERS

Pedler Brow

Bab g,

6394

9
ﬁ}:ﬁ\q.,.m..:-" 3
Wood &t

T
L ﬁ

=T

BN
\

\,

1574 !-vlruu)
-egr __.'

:=f: s
Fay
L

*0r Shaft e,

e

Jreme '_Il s
e
a4y
3463
_.—'——"-_'_'__.-r
T
|
iy el @
;?‘1“}‘% y, _ma'f.r;_-,. " 3
e £5-TOZ
‘L—‘—m,lﬁf!‘;:ﬂ“!llllt !
"—h-._.__-'l 5 —
N

TR
o
Ben :anﬂm <]

k=]
i Fanks

Envirocheck

® LANDMARK INFORMATION GROUP®

Lancashire And Furness
Published 1937

Source map scale - 1:2,500

The histonodl ShowT Were 0T Maps predominantly helg
tthe scale for England, Walss 3nd Scatiand In the 1840°. In 1854
the 12,500 Scale was 3dopia for Mapping Whan sreas and by 1805 1
COVErEd (e WOk Of WAL WEne CONSI0EN= I be the curtvaiad pans of Great
Ertia. The pubisher date ghven below |5 Ofen 50me YEsrs Ser fian the
sunvay=d dite. Befors 1035, all OS Mape ware b3sed o the Cassil

jection, with Independent sunveys of 3 single county of group of counties,
naetlEg'nlca'ﬂnaux:lalmeslnm.rl'pl:?nt_la13.a|n;)r

Map Name(s) and Date(s)

Historical Map - Segment A13

Order Details

Order Mumber: 175470008 _1_1

Customer Rief: tiba-staming way-landmark-020818
Mational Grid Reference: 382450, 416430

Slice: A

Site Area (Ha) 090

Search Buffer (m): 100

Site Details
Land at Staming Road,, Litleborough, OL15 SLW

Landmark moSunES

&8 8 NFORMATION SROUP
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® LANDMARK INFORMATION GROUP®

Ordnance Survey Plan
Published 1960
Source map scale - 1:1,250

The nistoncal Mﬂmr&ggﬁﬂm predominanty neld

mmmammmgam.\ and Sootlan Inle184CI'5.l{I!'I|1E.S-l

the 1:2.500 sCale was 300pid for Mapping Urban ras and by 1825 1

covEred the whoia of winal were conslgen=d o be the cullvaled parts of Great

Exfiain. The published date given below ks often some years [ater fan the

B surveyad date. Bafore 1538, all OF maps wene based on the Cassinl

af 110000 jECtion, with Indepencient surveys of 3 Singie county of group of counties,
%mnugﬂm ing areas.

Inaccurades In

Map Name(s) and Date(s)

|
SDAFISNW | S0A21BNE
1080 | Yo

|

10 10,250
mg Hill SDOEIESW | SDA21ESE
1960 1860
11,280 1:1.250

Historical Map - Segment A13

Order Details

Order Mumber: 175470008_1_1

Customer Ref: tjba-staming way-landmark-020818
seee | Mational Grid Reference: 302450, 416430

Slice: A

Site Area (Halk 088

Search Buffer (m): 100

Site Details

Land at Starring Road.. Litleborough, OL15 LW

Landmark B musaem

B8 S INFORMATION DROUP
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® LANDMARK INFORMATION GROUP®

Ordnance Survey Plan
Published 1978

Source map scale - 1:10,000
?mmamﬁwnﬁmmmﬂmm1mxmﬁg‘
the 1:2.500 scale was acopiad for mapping urban areas; hase maps were

3PS 3ppear
unfrishad - with 3l Miltary camps and omer strategic sites ramoved. Thase
maps. y the . In 1570, the first
1:10,000 maps were produced Using the Transverse Mercator Projection. The
revision Drocess contnuUEd Ll Fecently, With New editions 3ppaarning every
10 years or 50 %or uban ar2as.

Map Name(s) and Date(s)

SDItNW
1978
110,000

Order Details

Order Number: 175470008_1_1

Customer Ref: tjba-starming way-landmark-020818
National Grid Reference: 382450, 416430

Slice: A

Site Area (Ha): 0.9a

Search Buffer (m): 1000

Site Details

Land at Starring Road,, Littleborough, OL15 LW

gworth Landmark = EEEL.

@8 © INFORMATION SROUP
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Additional SIMs
Published 1978 - 1988

Source map scale - 1:1,250

The SIM cands {Crdnance Sureey’s “Survey of Information on Microfilm'} are
further, minor adions Of MApping Which were produced and pubdshed In
betwesn the maln ediions 35 an ¥ea Was Updated. They date from 1547 o
1284, and contain defalled Information on bulidings, roads and land-use.
Thesa mape were produced t both 1:2,500 and 171,250 scales.
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Order Details

Order Number: 175470008_1_1

Customer Ref: tiba-staring way-landmark-020812
National Grid Reference: 382450, 416430

Slice: A

Site Area (Ha): D.8@

Search Buffer (m): 100

Site Details

Land at Staming Road,. Lidtleborough, OL15 LW
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Large-Scale National Grid Data
Published 1992

Source map scale - 1:1,250

"Large Scale National Grd Dt SIM cards (Ordnance Survey's
“Survey of Infonmaton on Microflin) in 1962, and continued 10 be proaducéd
il 1333, These maps were the fareunness of digital mapping and 50

detaled
tnpographic Teatunes such 35 vegetaton. TNEss Maps were producsd 3 both
122,500 and 1:1,250 scaes.
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Order Details

Order Number: 175470008 _1_1

Customer Ref: tjba-stamring way-landmark-020812
National Grid Reference: 382450, 416430

Slice: A

Site Area (Ha): 0.8

Search Buffer (m): 100

Site Details

Land at Staming Road,. Litleberough, OL15 LW
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10k Raster Mapping
Published 1999
Source map scale - 1:10,000
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Order Details
Order Number: 175470008 _1_1
Customer Ref: tjba-starring way-landmark-020818
MNational Grid Reference: 302450, 418430
Slice: A
Site Area (Ha) o.es
Search Buffer (m): 1000
Site Details
Land at Stamring Road.,. Litleborough. OL15 ELW
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Order Details
Order Number: 175470008_1_1
Customer Ref: tjka-starring way-landmark-020818
National Grid Reference: 382450, 416430
Slice: A
Site Area (Ha): 0.99
Search Buffer (m): 1000

Site Details

Land at Staming Road.. Litleborough, OL15 BLW
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Bedrock Aquifer Designation
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Order Details
Order Number: 175470008_1_1
3 tiba-staming wayJandmark-020818
National Grid Reference: 302450, 418430
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Ste Area (Ha): 090
Search Buffer (m): 1000
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Land at Staming Road,. Litieborough, OL15 8LW
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Source Protection Zones
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Order Details
Order Number: 175470008_1_1
Customer Ref: tha-stamng landmark-020818
National Grid Reference: 302450, 418430
Slice: A
Ste Area (Ha): 099
Search Buffer (m): 1000

Site Details

Land at Staming Road,, Littleborough, OL15 8LW
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