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1.0 INTRODUCTION 

1.1 Summary 

1.1.1 Caulmert Ltd were commissioned by Cartrefi Conwy (“the client”) to undertake a 
combined Phase 1 Desk Study and a Phase 2 Geoenvironmental Assessment to assess the 
ground conditions and potential contamination or geotechnical constraints associated with 
the  redeveloping the site with residential housing.  

1.2 Limitations of this Study 

1.2.1 This report is solely for the use of the Client and should not be relied upon by third parties 
without prior written consent from Caulmert. 

1.2.2 Information used within this report has been gathered from data sets compiled by third 
party organisations and purchased on behalf of the Client. The validity and accuracy of this 
third-party information is outside the control of Caulmert. 

1.2.3 Interpretation and recommendations contained within this report should not be assumed 
valid for adjacent areas of land or alternative land uses. They are based upon the proposed 
layout provided to Caulmert at the time of compiling this report. 

1.3 Objectives of Report 

1.3.1 The objectives of this investigation are to assess the ground and groundwater conditions to 
provide initial geotechnical design recommendations and to carry out a risk assessment of 
potential chemical contaminants to establish ‘suitability for use’ under the current planning 
regime. 

1.3.2 The scope of works consists of the following: 

 Desk base review of historical maps, geological, hydrogeological and hydrological
information to formulate a preliminary conceptual site model.

 Scope and undertake an appropriate ground investigation.

 Interpretative ground investigation report.

 An assessment of general ground conditions.

 Identification of any significant environmental or geotechnical constraints.

 Review and confirmation of anticipated ground conditions.

 Formulation of a ground and groundwater model.

 Investigate potential contamination sources and undertake a Generic Quantitative Risk
Assessment.
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 Develop a conceptual site model (CSM) identifying potential sources, pathways and
receptors of contaminants based on current ground investigation data.

 Recommendations for further investigations (as necessary).

1.4 Previous Works 

1.4.1 Caulmert are not aware of any previous ground investigation works carried out on site. 

1.5 Proposed Development 

1.5.1 A development layout has not yet been developed in any detail, however Caulmert 
understand that it is proposed to redevelop the site with approximately fifty one or fifty two 
mixed occupancy dwellings, comprising detached, semi-detached houses, bungalows and 
flats (see Figure 1). 

Figure 1: Redevelopment proposals. 

1.6 Sources of Information 

1.6.1 This report comprises the review of the information obtained from readily available online 
sources: 

o British Geological Survey (BGS) website

- http://mapapps2.bgs.ac.uk/geoindex/home.html;

o Grid Reference Finder website

- – https://gridreferencefinder.com;

o DEFRA maps website

- https://magic.defra.gov.uk;
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o Coal Authority - Interactive Map Viewer, ArcGIS

- - https://datamine-cauk.hub.arcgis.com/;

o UKradon website (UK Health Security Agency)

- – https://www.ukradon.org;

o Zetica UXO Risk Maps

- – https://zeticauxo.com/downloads-and-resources/risk-maps/;

o Natural Resources Wales Flood Risk Map Viewer

- https://maps.cyfoethnaturiolcymru.gov.uk/

o National Library of Scotland (historical maps)

- https://maps.nls.uk/geo/explore/side-by-side/

o Surface Water and Small Water Courses Flood Zones

- https://datamap.gov.wales/layers/inspire-
nrw:NRW_FLOODZONE_SURFACE_WATER_AND_SMALL_WATERCOURSES
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2.0 SITE PROFILE 

2.1 Site Location 

2.1.1 The site address is Former Welsh Government Offices, Dinerth Road, Rhos-On-Sea, Colwyn 
Bay, LL28 4YH. (see Figure 2). The approximate National Grid Reference of the centre of the 
site is 283 226 (Easting), 380 376 (Northing). 

Figure 2: Site location. 

2.1.2 The subject site comprises a parcel of land rectangular in shape. The site is a brownfield space 
comprising single storey office building, paved access roads, car parking areas, vegetated 
lawns areas and landscaped beds. The site is formally operated as offices for the Welsh 
Government. The site details are presented in Table 1. 

2.1.3 The site is located within a residential area in the eastern area of Rhos On Sea. The site is 
accessed from Dinerth Road. The site is surrounded by residential development with Bryn 
Euryn nature reserve approximately 100m to the southeast.  

Table 1: Site Details. 

Site Details 

Address 
Former Welsh Government Buildings, Dinerth Road, Rhos-On-Sea, Colwyn 
Bay, LL28 4YH 

National Grid Reference 283 226 (Easting), 380 376 (Northing) 
Local Authority Conwy County Borough Council 
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Status Former Welsh Government Buildings 
Site Area ca. 1.8 Ha 
Current use Former Welsh Government Buildings 
Surrounding Area North, northeast – Stuart Drive; residential area. 

North, northwest – Dinerth Road; residential area. 
South, southwest and southeast – Dulas Close and Princess Avenue; 
residential area. 
Further south - Bryn Euryn nature reserve between 30m and 170m of the 
site boundaries. 

Topography The site slopes from the southeast (ca.45m AOD) towards the northwest 
(ca.36.5m AOD). 

Proposed Use Mixed occupancy dwellings with associated access roads, car parks and 
landscaped areas.  

2.2 Site History 

2.2.1 The historical mapping available National Library of Scotland website shows the site to be an 
agricultural land within mainly agricultural surrounds from the earliest 1800s maps until 1937-
1961. The existing buildings on site are shown on a combined map 1937-1961 as well as 
housing developments in the surrounds.  

Figure 3a: Historical map 1830s-1880s (National Library of Scotland). 
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Figure 3b: Historical map 1885-1900 (National Library of Scotland). 

Figure 3c: Historical map 1892-1914 (National Library of Scotland). 
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Figure 3d: Historical map 1937-1961 (National Library of Scotland). 

2.2.2 A summary of potentially contaminating historical land uses both on and off site that could 
potentially impact upon the proposed development is presented in Table 2 below. 

Table 2: Potentially Contaminating Land Uses. 

On site (within red-line site boundary) 
Map Date 

From To 

Made Ground associated with the existing government 
buildings and associated car park. 1937-1961 Present 

Off-site (within 500m of red-line site boundary) From To 

No significant contamination sources identified within the 
vicinity of the site. 

1880 Present 

2.3 Unexploded Ordnance 

2.3.1 The site is in a low risk area from the WWII bombing, a detailed UXO risk assessment is not 
required. 
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3.0 ENVIRONMENTAL SETTINGS 

3.1 Published Geology 

3.1.1 The British Geological Survey (BGS) online geological maps (1:50,000) indicates that the site is 
directly underlain by Glacial Till of the Quaternary period. 

3.1.2 The bedrock geology comprises a diverse range of limestone facies with subordinate 
sandstone and mudstone of the Clwyd Limestone Formation of the Carboniferous epoch. 

3.1.3 The nearest inferred fault is shown on the northwestern corner of the site and with the 
direction NNW-SSE. 

3.1.4 The are no BGS historical boreholes within 500m of the site. 

3.2 Hydrogeology 

3.2.1 The bedrock comprises massive karstic limestone aquifer with rapid response to rainfall. 

3.2.2 Glacial Till is typically classified as impervious or of low permeability with negligible 
significance for water supply or baseflow to rivers, lakes and wetlands. 

3.3 Hydrology 

3.3.1 Afon Ganol watercourse is located approximately 750m to the west of the site, and flows in a 
north/northeasterly direction towards the Irish Sea. 

3.3.2 There is an unknown watercourse mapped 526m northwest of the site. 

3.3.3 The site is located in a Sea – Flood Zone 3, an area with more than 0.5% (1 in 200) chance of 
flooding from the sea in a given year, including the effects of climate change. 

3.3.4 The site is not within the area of risk of flooding from rivers and from the sea, however the 
central part of the site is mapped low risk of flooding from surface water and small 
watercourses.  
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Figure 4: Flood Risk Map extracted from https://naturalresources.wales/flooding/. 

3.4 Mining and Quarrying 

3.4.1 The site is not within the Coal Mining Reporting Area (Coal Authority Interactive viewer 
online). 

3.5 Preliminary Gas Assessment 

3.5.1 The site was ‘Greenfield’ prior to the current development being constructed and no 
significant Made Ground or organic soils are anticipated to be present onsite which could 
generate significant ground gas.  

3.5.2 Radon - The UKradon website indicate that the site is in an elevated probability radon area, 
with maximum radon potential of 10-30%. The site is in the radon affected area and full radon 
protective measures are required for new buildings in England and Wales. 

3.5.3 Therefore, in accordance with RB17 CL:AIRE no ground gas monitoring is required as the 
installation of full radon protection measures will provide sufficient protection against any 
anticipated ground gas risk. 
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4.0 PRELIMINARY RISK ASSESSMENT 

4.1.1 Environmental Risk has been addressed by adopting a site-specific, qualitative approach, to 
identify the risk of environmental harm. The guiding principle of this approach is an attempt 
to establish connecting links between a hazardous ‘source’, via an exposure ‘pathway’, to a 
potential ‘receptor’. This is in accordance with the Department of the Environment, Transport 
and Regions (DETR) guidance on Contaminated Land (Ref. 2) and the Construction Industry 
Research and Information Association (Ref. 3).  

4.1.2 This assessment will identify where pollutant linkages may exist, by considering where a viable 
pathway may exist, which connects a potential source with a receptor. A pollutant linkage is 
the term used by the DETR in their standard procedure on risk assessment. If there is no 
pollutant linkage, then there is no risk. The site does not fit with the standard CLEA model end-
use; the most relevant CLEA end-use is ‘Commercial’. The site has therefore been assessed 
using this standard end-use model. 

4.2 Preliminary Conceptual Site Model 

4.2.1 Contaminated land risk assessment is based on the development of a conceptual model for 
the site. This is a representation of the relationship between potential contaminant sources, 
pathways and receptors. A preliminary conceptual site model is based on the inferred ground 
conditions and environmental data obtained from existing data sources. A preliminary 
conceptual site model is discussed in the following sections. 

4.3 Identified Potential Sources 

4.3.1 The following potential sources of contamination have been identified from historic uses of 
the site and the surrounding area:  

4.4 On-site Sources 

4.4.1 Potential sources of contamination associated with the historical and current activities on the 
site include: 

 Localised shallow Made Ground located on-site, associated with existing buildings and
carpark.

 No deep Made Ground (>3m) anticipated on site.

4.5 Offsite Sources 

4.5.1 No significant potential sources of contamination have been identified in the immediate area 
surroundings the site. 

4.6 Receptors 
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4.6.1 The following receptors have been identified: 

 Future site users (residents).

 Construction workers during redevelopment works.

 Controlled waters (surface waters) – unnamed watercourse

 Controlled Waters (groundwater) –  Secondary undifferentiated (superficial), principal
aquifer (bedrock).

 In ground services and construction materials.

4.7 Pathways 

4.7.1 The following pathways link the potential contaminants with the sensitive receptors: 

 Contact, ingestion and inhalation of contaminated soil and dust.

 Leaching and migration via soil mass and rock discontinuities.

 Humans: Ingestion, skin contact, inhalation of dust and outdoor air.

 Buildings: Direct contact.

 Buildings: Ingress via permeable soils and/or construction gaps.

 Underlying groundwater: Migration of leachable contaminants.

 Surface water: Overland flow/ lateral migration of contaminants in ground.

 Surface water: Drainage discharge.

 Plant uptake.

4.7.2 The preliminary risk assessment process has identified some potential risks to site demolition 
and redevelopment workers. However, consideration of occupational health and safety issues 
is beyond the scope of this report and need to be considered separately in the Construction 
Phase Health and Safety Plan. 

4.8 Qualitative Risk Assessment 

4.8.1 A qualitative risk assessment has been undertaken for these potential source-pathway-
receptor linkages. This is based on consideration of both: 

 The likelihood of an event (takes into account both the presence of the hazard and
receptor and the integrity of the pathway).
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 The severity of the potential consequence (takes into account both the potential
severity of the hazard and the sensitivity of the receptor).

4.8.2 The risk assessment has been based on development of the site with a proposed ‘Residential’ 
end-use (Table 3). 
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Table 3: – Summary of potential pollutant linkages (Preliminary Conceptual Site Model). 

Potential 
Source 

Potential 
Contaminant 

Potential 
Pathways 

Potential Receptor Pollutant 
Linkage 
Present 

Comments 

Localised Made 
Ground associated 
with existing 
buildings and 
carparking areas. 

Metals, semi-
metals, non-metals, 
PAH, petroleum 
hydrocarbons 

Inhalation 

Human Health – End user and on-site 
worker 

Likely 
Existing buildings and 
carparking areas. 

Ingestion 

Direct contact 

Infiltration 

Groundwater and Surface Water Quality 

Lateral migration; 
groundwater 

Vertical diffusion; 
groundwater 

Asbestos 
Inhalation 
Ingestion 
Direct contact 

Human Health – End user and on-site 
worker 

Human Health – 
End user and on-
site workers 

Existing buildings (probably 
built on the 60s). 

Natural soils and 
bedrock 

Sulphate and pH Direct Contact Building materials durability Unlikely 

Potential for ground 
gas generation from 

Carbon dioxide, 
carbon monoxide 

Inhalation 
Human Health – Future residents and site 
workers 

Unlikely 
Deeper Made Ground and 
organic soils not anticipated. 
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Potential 
Source 

Potential 
Contaminant 

Potential 
Pathways 

Potential Receptor Pollutant 
Linkage 
Present 

Comments 

Made 
Ground/Organic 
soils  

and hydrogen 
sulphide 

Migration through 
potential 
Superficial Deposits 

Radon gas from 
natural ground. 

Radon gas. Inhalation Humans – future site users. Very Likely The site is in an elevated 
probability radon area, with 
maximum radon potential of 
10-30%. The site is in the
radon affected area and full
radon protective measures
are required for new buildings
in England and Wales.

Potential gas 
producing material 
from historic 
landfills 

Carbon dioxide, 
methane, carbon 
monoxide and 
hydrogen sulphide 

Lateral migration 
through superficial 
deposits Human Health – Future residents and site 

workers 
Unlikely 

No current or historical 
landfills within 500m of the 
site.  

Inhalation 
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5.0 GROUND INVESTIGATION 

5.1.1 The site works were carried out by GP Drilling Limited and supervised by Caulmert following 
the procedures based on BS 5930:2015+A1:2020 – Code of Practice for Site Investigations and 
BS 10175:2011+A2:2017 - Investigation of Potentially Contaminated Sites. The soils 
encountered have been described in accordance with BS5930:2015+A1:2020. 

5.1.2 Utility clearance of the exploratory hole locations was undertaken by Lucion Survey Limited 
ahead of the main site investigation works. A total of eight continuous tube sample boreholes 
were formed at the site on the 19th of September 2024. The locations were positioned to 
provide general site coverage. The exploratory hole location plan is provided in Appendix 1 
and the logs are provided in Appendix 2. 

5.1.3 The continuous tube sample boreholes, WS1 to WS8, were put down using an Archway 
Competitor Dart (GP Drilling) rig to a maximum depth of 3.32m. Boreholes were advanced 
using a plastic lined steel tube sampling system, driven into the ground by a top drive 
percussive hammer. A near continuous 87mm diameter core sample was recovered of the 
sampled materials for future examination and sub-sampling. 

5.1.4 On completion of the boring, boreholes WS1, WS3, WS6 and WS7 were utilised for the 
installation of a 50mm diameter slotted uPVC standpipe from the base of the borehole at 
depths of 3m, 1.9m and 1.6m up to within 0.5m or 1m below existing ground level. From 0.5m 
and 1m depth up to ground level a plain pipe was added. The slotted section of the standpipe 
was surrounded with pea gravel, while expansive bentonite clay was added around the plain 
pipe and below the slotted section to seal the borehole. The standpipe was finished with a 
stopcock cover, which was then concreted flush with ground level. 
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6.0 SAMPLING STRATEGY 

6.1 General 

6.1.1 The principal objectives of the study were to examine the ground conditions present on site. 
The strategy was to provide an assessment of the environmental risks, geotechnical 
constraints and liabilities for the proposed redevelopment. 

6.1.2 The positions of the exploratory holes were selected by Caulmert to provide a wide coverage 
of information on the site areas. 

6.2 Chemical Testing 

6.2.1 Environmental samples were collected and submitted to the laboratory by a Caulmert 
Engineer. Chemical laboratory testing of soils was carried out by i2 Analytical Ltd laboratories 
accredited by UKAS, working where possible to MCERTS and / or ISO 17025 accreditation. 
Chain of custody documentation was completed and is retained by Caulmert.  

6.2.2 Contamination analyses have been performed on six soil samples, three samples of Made 
Ground, one sample of Topsoil and two samples of underlying Subsoil. All samples were tested 
to determine a default suite of contaminants which include: 

 Total petroleum hydrocarbons (TPHs), aromatic and aliphatic, from the TPH Criteria
Working Group suite.

 Polycyclic(polyaromatic) aromatic hydrocarbons (PAHs), sixteen compounds (16MS).

 Benzene, ethylbenzene, toluene, xylene (BTEX), and MTBE.

 Metals, semimetals (As, Cd, Cu, Cr, Cr hexavalent, Pb, Hg, Ni and Zn).

 Asbestos.

 pH and organic content.

6.2.3 Four samples were tested for soil soluble sulphates and pH according to BRE SD1 Concrete in 
aggressive ground. 

6.2.4 Summaries of locations and strata of the samples are provided below: 

Table 4: Summary of Soil Chemical Testing. 
Strata Sample ref Depth (m bgl) Laboratory testing 

Made Ground 
WS1ES1 
WS2ES1 
WS3ES1 

0.20 
0.20 
0.10 

Asbestos/Metals/OM/PAH/TPH/BTEX 
Asbestos/Metals/OM/PAH/TPH/BTEX 
Asbestos/Metals/OM/PAH/TPH/BTEX 

Topsoil WS7ES1 0.10 Asbestos/Metals/OM/PAH/TPH/BTEX 

Glacial Till WS1D1 1.00 BRE 
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WS3D1 
WS8D1 

1.50 
1.00 

BRE 
BRE 

Weathered 
bedrock 

WS4ES1 
WS4D1 
WS5ES1 

0.10 
0.50 
0.25 

Asbestos/Metals/OM/PAH/TPH/BTEX 
BRE 

Asbestos/Metals/OM/PAH/TPH/BTEX 

Asbestos – asbestos screen  

Metals – general metals/inorganics suite 

OM – soil organic matter 

PAH – soil PAHs suite 

TPH – soil TPHs suite inc. BTEX & MTBE 

BRE – pH and SO4  

6.3 Geotechnical Laboratory Testing 

6.3.1 In total, three geotechnical samples were collected and submitted to the laboratory by a 
Caulmert Engineer. The laboratory testing of soils was carried out by i2 Analytical Ltd 
laboratory accredited by UKAS, working in accordance with BS.1377: 1990. 

Table 5: Summary of Soil Geotechnical Testing. 
Strata Sample ref Depth (m bgl) Laboratory testing 

Glacial Till 
WS2D1 
WS6D1 
WS7D1 

1.40 
1.30 
1.80 

PSD/Plasticity Index/MC 
PSD/Plasticity Index/MC 
PSD/Plasticity Index/MC 

PSD – particle size distribution (BS1377-2-2022 Clause 10) 

Plasticity Index - 1 Point Liquid Limit (BS1377-2-2022 Clause 5.3) 

MC – moisture content (BS1377-2-2022 Clause 4.1) 
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7.0 GROUND INVESTIGATION DATA 

7.1 Ground Conditions 

7.1.1 In general, the ground conditions encountered during the ground investigation reflected 
those detailed within the published geology. The natural deposits of Glacial Till are underlain 
by the Clwyd Limestone Group comprising limestone and subordinate sandstone.  

7.1.2 A summary of the ground conditions recorded the ground investigation is presented in Table 
6. 

Table 6: Summary of ground conditions. 

Strata Typical Description Top of 
Strata 

Depth (m) 

Thickness 
(m) 

Comments 

Hardstanding asphalt GL 0.10 encountered in WS1 and 
WS2 

Made 
Ground 
(granular) 

sandy fine to coarse 
angular gravel 

0.10 0.15 encountered in WS1 and 
WS2 as base of hardstanding 

Topsoil 
/placed 
Topsoil 

slightly sandy slightly 
gravelly clayey topsoil 
with grass roots, locally 
occasional gravel of brick 

GL 0.15-0.20 encountered in the 
landscaped areas WS3-WS8 

Glacial Till 
(cohesive) 

Firm to very stiff slightly 
gravelly CLAY 

0.20-0.25 0.90-3.00 encountered across the site 
in WS1, WS2, WS3, WS6, 
WS7 and WS8 

Weathered 
bedrock 

greyish white limestone 
and reddish grey 
sandstone 

0.15-3.20 not 
determined, 

refusal in 
bedrock 

weathered limestone 
encountered to the 
northeast and to the east, 
weathered sandstone 
observed to the southwest 
and west 

7.2 Hardstanding 

7.2.1 Asphalt hardstanding 0.1m thick was encountered in the carpark to the north (WS1 and WS2). 
Hardstanding is present on site in the carpark areas and access roads to the N, NW, SW and 
NE. 

7.3 Topsoil (placed Topsoil) 

7.3.1 Topsoil is present in general in the landscaped areas, between the existing building, along the 
site perimeter and the landscaped area to the southeast. 

7.3.2 Topsoil was recorded in boreholes WS3-WS8 from ground level to depths of 0.15m and 0.20m 
and represented in general by slightly sandy slightly gravelly clayey topsoil with grass roots 
and locally with occasional gravel of brick (placed topsoil). 

7.4 Made Ground 
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7.4.1 Made Ground was encountered at WS1 and WS2 underlying the hardstanding (asphalt) to a 
depth of 0.25m and represented by sandy fine to coarse angular gravel (crushed stone). 

7.4.2 Made Ground is anticipated to be present below the hardstanding areas to the N, NW, SW 
and NE, and the existing buildings.  

7.5 Glacial Till 

7.5.1 Cohesive Glacial Till was encountered at each exploratory hole, except WS4 and WS5, below 
Made Ground or Topsoil down to depths of between 1.5m and 3.2m. 

7.5.2 Relevant thickness of 2.5m to 3m was recorded to the northeast in WS2, WS6 and WS7, and 
absent to the southwest in WS4 and WS5. 

7.5.3 The cohesive Glacial Till is represented mainly by firm to very stiff reddish brown slightly sandy 
slightly gravelly clay. 

7.5.4 Classification test on three samples retrieved from the Glacial Till revealed moisture content 
of 10.2%, 12.% and 14.8% and the samples was classified as of low volume change potential 
with the modified plasticity index of 19% each sample. See NHBC Building Standards, Chapter 
4.2. /See BRE Digest 240. 

7.5.5 The Particle Size Distribution tests on three samples showed the content of fines (<63μm) of 
57%, 69% and 76%, with sand fractions of 19%, 23% and 32%, and gravel fractions of 1%, 11% 
and 12%. The soils are classified as medium plasticity slightly sandy slightly gravelly clay. 

7.5.6 ‘N’ values derived from standard penetration tests in the boreholes ranged from 9 to 28, 
indicating generally stiff to very stiff cohesive soil with a general increase in consistency with 
depth. 

7.5.7 Indicative undrained shear strengths can be derived for the cohesive soils by applying a 
correlation factor to SPT ‘N’ values according to the material’s plasticity, after Stroud (Ref. 5). 
Based on plasticity index of 19% for the Glacial Till, a conservative correction factor of 5 is 
derived. SPT ‘N’ values of between 9 and 28 was recorded within the unit. Using the above 
correlation factor an indicative shear strength of between 45kPa and 140kPa was calculated. 
However, typically SPT N Values of >10 was recorded giving an indicative shear strength of 
50kPa at 1m depth, increasing to 65kPa at 2m 

Based on the conservative approach the Glacial Till soils are considered to be of medium strength. 

7.5.8 Considering all the above results the Glacial Till is classified as overconsolidated, stiff to very 
stiff clay of medium compressibility. 
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Figure 5: N SPT values versus depth (Glacial Till). 

7.6 Bedrock – the Clwyd Limestone Group 

7.6.1 Bedrock was encountered at each exploratory hole from a depth of 0.15m to the southwest 
(WS4 and WS5) and from the depths of between 1.5m and 3.2m across the rest of the site. All 
boreholes refused in the bedrock. The bedrock was recovered as sand, sandy gravel or gravel. 

7.6.2 The Clwyd Limestone Group is represented by greyish white limestone in the northern, 
northeastern part of the site and by reddish grey sandstone (subordinate) to the southwest. 

7.7 Visual and Olfactory Evidence of Contamination 

7.7.1 No visual or olfactory evidence of contamination was observed in the exploratory hole 
arisings. 

7.8 Groundwater 

7.8.1 Groundwater was not observed during the intrusive ground investigation to a maximum depth 
of 3.25m bgl. 

7.9 Permeability Testing 

7.9.1 Falling head permeability testing was undertaken in WS1, WS3, WS6 and WS7 on the 14th of 
October 2024. A summary of the infiltration testing is presented in Table 7. A copy of the 
results and calculations of is enclosed in Appendix 3. 
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Table 7: Results of soil infiltration rates. 

Location Infiltration 
(m/s) 

Response 
Zones (m bgl) 

Ground 
Conditions 

Comments 

WS1 2.17x10-5 0.50-1.48 Glacial Till Good drainage 
WS3 1.57x10-6 0.50-1.91 Glacial Till Poor drainage 
WS6 n/s 1.00-3.00 Glacial Till Practically impervious 
WS7 1.27x10-6 1.00-2.99 Glacial Till Poor drainage 

7.9.2 The infiltration testing was carried out within Glacial Till resulting in good infiltration media in 
WS1, poor infiltration media in WS3 and WS7, and practically impervious in WS6. 

7.9.3 Glacial Till comprises slightly sandy slightly gravelly clay and the variability in infiltration 
testing results are due to the grade of weathering of bedrock at the base of each tested 
borehole.  

7.9.4 Following the test results, it is concluded that Glacial Till displays poor drainage conditions. 
Good drainage conditions may be achieved with in the shallow weathered bedrock. However, 
excavation methods will need to be suitable to allow a soakaway to be formed to a reasonable 
depth within the bedrock. 
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8.0 CONTAMINATION ASSESSMENT 

8.1 Results of Soil Chemical Analysis 

8.1.1 The default suite of determinants was selected, the analysis therefore comprised 
polycyclic(polyaromatic) hydrocarbons (PAHs), total petroleum hydrocarbons (TPHs) including 
BTEX, MTBE, metals, semimetals (As, Cd, Cu, Cr, Pb, Hg, Ni and Zn), asbestos, pH and organic 
content. 

8.1.2 The complete soil analytical data from i2 Analytical Ltd are presented in Appendix 3. The 
results of the soil analyses are compared to human health critical values (CVs) for initial 
screening purposes. Given the residential proposed use of the site, a conservative approach 
has been adopted and CVs devised for a residential scenario, primarily from the LQM / CIEH 
Suitable for Use Levels (S4ULs)  have been utilised. These are derived for a sandy loam soil; 
reference is initially made to the S4ULs derived for a soil with 1% soil organic matter 
(residential with garden-grown produce land-use) as a conservative assumption for screening 
purposes as this land-use assumes potential exposure to soils for young children. 

8.1.3 The DEFRA published Category 4 Screening Level (C4SL) for lead in soils under residential land-
use (the most conservative criteria available, deemed suitable for use given the vulnerability 
of the potential site users) has been utilised to allow an initial screening for risk to human 
health. This is intended to demonstrate that land is not Contaminated Land as defined under 
Part IIA of the Environmental Protection Act. The adoption of the C4SL in a planning scenario 
has not been universally accepted, however in the absence of other generic screening criteria 
for lead following the withdrawal of the SGV by the EA it is considered appropriate to utilise 
the screening criterion. 

8.1.4 Where published human health critical values are unavailable or inappropriate (because the 
substance does not significantly affect human health, but might influence other receptors), 
then other commonly used screening values are referred to, as noted below. 

8.1.5 Given the moderate/high sensitivity of any future residential redevelopment, the presence of 
any detectable asbestos in garden soils is unlikely to be acceptable so the limit of detection 
has been adopted as a screening value. 

8.1.6 The assessment criteria are intended for use for screening purposes only. Exceedances 
indicate that either more specific detailed site-specific risk assessment is required to better 
quantify risks to human health, or that remediation or mitigation is required to reduce risks 
by breaking the source-pathway-target relationship between solid phase contaminants and 
receptors. The results of chemical testing are discussed below. 
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Table 8: Summary of contaminants exceedances. 

Contaminant 
Number 
of 
Samples 

Range of Concentrations 

(mg/kg or indicated) 

Soil Standard Adopted 
and Concentration 

(mg/kg or indicated) 
Exceedances 

Naphthalene 6 0.07-2 2.4 S4UL 

WS1ES1 at 0.2m 
Benzo(a)pyrene 6 0.28-4.7 2.2 S4UL 

Dibenzo(ah)anthracene 6 <0.05-0.39 0.24 S4UL 
Benzo(b)fluoranthene 6 0.33-4.8 2.6 S4UL 

S4UL: LQM/CIEH Suitable for Use Levels (S4ULs), residential with homegrown produce land use, (at 1% SOM, 6% SOM for metals). 
Copyright Land Quality Management Ltd. Reproduced with permission publication number S4UL 3102. All rights reserved. 

8.2 Human Health - Soils 

8.2.1 Elevated concentrations of the PAHs benzo(a)pyrene, benzo(b)fluoranthene, 
dibenzo(ah)anthracene, and naphthalene were reported within one samples of Made Ground 
collected from WS1. 

8.2.2 No further exceedances were reported, and no positive incidences of asbestos were reported. 

8.2.3 The adopted generic assessment criteria are based on an SOM content of 1%, however the 
average SOM content of the tested samples is 4.6%, and the SOM in the sample retrieved 
from WS1 is 3.3%. As the S4UL criteria for PAH varies based on the SOM content, it is 
considered to be most applicable to adopt the published criteria based on an SOM content of 
2.5%, this increases the assessment criteria as follows: 

 Naphthalene   3.70 mg/kg 

 Benzo(a)pyrene  5.00 mg/kg 

 Dibenzo(ah)anthracene 0.86 mg/kg 

 Benzo(b)fluoranthene  6.50 mg/kg 

8.2.4 When the relevant SOM criteria is adopted, there are no exceedances. 

8.2.5 The most probable source of the PAHs in the absence of any significant anthropogenic 
inclusions is the presence of coal within granular Made Ground and across the rest of the site. 
To confirm this assumption a PAH ratio plot to determine the probable source has been 
undertaken, a copy of which is presented in Appendix 5. The ratio plot confirms a coal 
(pyrolytic origin) source. 

8.3 Human Health – Asbestos 

8.3.1 It is noted that there are no UK generic quantitative assessment criteria for asbestos in soils. 
Additional guidance on this topic is presented in CIRIA C7334. 
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8.3.2 In summary of the six samples tested none of them identified asbestos (ACM). 

8.3.3 Given the presence of old buildings on site it is recommended that either an asbestos survey 
of the existing buildings is undertaken or a copy of the asbestos register is obtained from the 
sites Health and Safety file to confirm the presence and extent of any asbestos within existing 
buildings.  It is assumed that where identified asbestos will be removed in a controlled manner 
by a specialist contractor prior to demolition works. The risk of cross contamination of soils 
and retained materials onsite is therefore very low. 

8.4 Plant Life 

8.4.1 It is understood that possible future redevelopment may include private gardens and open 
green space. 

8.4.2 All samples were below the most conservative GAC threshold criteria. Where there is no 
exceedance of a GAC, the risks are deemed to be insignificant and the site is suitable for use. 
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9.0 RISK ASSESSMENT AND CONCEPTUAL SITE MODEL 

9.1 Introduction 

9.1.1  Information from the current site investigation has been used to determine the likely source-
pathway-target relationships. A Tier 1 risk assessment has been undertaken by comparison of 
contaminant concentrations in soils to generic screening criteria. These are values appropriate 
to the assumed residential with plant uptake end-use of the site and indicate whether 
potentially unacceptable risks to receptors are likely to exist, requiring either more detailed 
site-specific risk assessment or remediation to break the potential contaminant linkage. 

9.2 Contamination Sources 

9.2.1 The laboratory test results indicate that the contaminants are below the Generic Assessment 
Criteria for residential with plant uptake end use  based on an SOM content of 2.5%, however 
when considering more conservative scenario of 1% SOM there are exceedances in PAHs for 
residential end use. 

9.2.2 There are some elevated concentrations of PAHs; benzo(a)pyrene, benzo(b)fluoranthene, 
dibenzo(ah)anthracene, and naphthalene within the car park area to the north/northeast of 
the site. While these are not at a concentration which requires remedial action or a risk to the 
environment considering adopted SOM of 2.5%, they are above the more conservative criteria 
(SOM of 1%) which may be an indication of background contamination and possible higher 
concentrations elsewhere in this area. 

9.2.3 No asbestos fibres were identified within tested samples. 

9.3 Potential Receptors 

9.3.1 The principal vulnerable receptors, during the construction and operational phases of an 
assumed residential redevelopment of the site would be: 

 construction workforce,

 future site users (residents),

 on-site building structures and infrastructure (buildings; roadways; services),

 soft landscaping areas (gardens),

 neighbouring properties, and

 shallow groundwater.
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9.4 Qualitative Risk Assessment and Conceptual Site Model 

9.4.1 A qualitative risk assessment has been undertaken for these potential source-pathway-
receptor linkages. This is based on consideration of both: 

 The likelihood of an event (probability – takes into account both the presence of the
hazard and receptor and the integrity of the pathway);

 The severity of the potential consequence (takes into account both the potential
severity of the hazard and the sensitivity of the receptor).

9.4.2 The risk assessment has been based on the proposed residential end-use. 

9.5 Conceptual Site Model (CSM) 

9.5.1 An CSM has been derived from the ground investigation and is presented in Table 9 and 10 
below. 

Table 9: Qualitative Risk Ratings 

Probability (P) Impact (I) 
Negligible Minor Moderate Significant Severe 

Very Likely Low/Med Medium Med/High High High 
Likely Low Low/Med Medium Med/High High 
Possible Low Low/Med Medium Med/High Med/High 
Unlikely Low Low/Med Low/Med Medium Med/High 
Very Unlikely Low Low Low/Med Medium Medium 
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Table 10: Environmental risk assessment for residential end use. 

Potential Source Potential 
Contaminant 

Potential Pathways Potential 
Receptor 

Pollutant 
Linkage Present 

Impact Risk Comments 

Made Ground. Metals, semi-
metals, non-metals, 
PAH, petroleum 
hydrocarbons 

Inhalation Human Health – 
End user and on-
site worker 

Possible Moder
ate 

Med Recorded concentrations below the 
adopted criteria based on SOM of 
2.5%. Some PAHs concentrations in 
WS1 above the more conservative 
criteria of 1% SOM which may be an 
indication of background 
contamination and possible higher 
concentrations elsewhere in this area. 
Further investigation is recommended 
in the main car park area. 

Ingestion 
Direct contact 
Infiltration Groundwater and 

Surface Water 
Quality 

Lateral migration; groundwater 
Vertical diffusion; groundwater 

Asbestos Inhalation 
Ingestion 
Direct contact 

Human Health – 
End user and on-
site worker 

Unlikely Minor Low Investigation has recorded no 
Asbestos fibres within soils onsite, 
however there is uncertainty about 
the area occupied by current buildings. 

Ground gas 
generation from 
Made Ground  

Carbon dioxide, 
carbon monoxide 
and hydrogen 
sulphide 

Inhalation Human Health – 
Future site users 
(residents) and 
site workers 

Very Unlikely Minor Low No ground gas sources have been 
identified on site.  Migration through Superficial 

Deposits 

Vertical migration; groundwater Groundwater and 
Surface Water 
Quality. 

Radon gas from 
natural ground. 

Radon gas. Inhalation Humans – future 
site users 
(residents). 

Very Likely Signific
ant 

High The site is in an elevated probability 
radon area, with maximum radon 
potential of 10-30%. The site is in the 
radon affected area and full radon 
protective measures are required for 
new buildings in England and Wales. 

Off-site sources Heavy metals, TPH, 
PAHs. 

Human Health –
site workers. 

Humans – future 

Unlikely Minor Low Residential surrounds. 
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Potential Source Potential 
Contaminant 

Potential Pathways Potential 
Receptor 

Pollutant 
Linkage Present 

Impact Risk Comments 

site users 
(residents). 
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10.0 ENVIORNMENTAL ASSESSMENT AND RECOMMENDATIONS 

10.1 Human Health 

10.1.1 The risk assessment undertaken in Section 8 &9 has not identified any elevated concentrations 
of contaminants which require remedial action assuming a residential end use with plant 
uptake adopting the published criteria based on an SOM content of 2.5%. 

10.1.2 However, there are some elevated concentrations of PAHs in WS1 to the northeast when 
adopting the most conservative criteria based on an SOM content of 1%. While these are not 
at concentrations which require remedial action or a risk to the environment, they may be an 
indication of higher concentrations in this area of the site and elsewhere on the site where 
Made Ground underlies the hardstanding. It is recommended that further sampling of the 
Made Ground is undertaken to confirm there is no significant risk. 

10.2 Plant Life 

10.2.1 The risk assessment undertaken in Section 8 indicates that there are no contaminants of 
concern in concentrations which may be harmful to plant life present on-site. At the pre-
acquisition stage the future development is unknown. However, further advice from a 
landscape architect with regards to risks to plant life and associated requirement to import a 
clean growing medium should be sought. 

10.3 Controlled Waters 

10.3.1 No significant contamination sources have been identified and therefore the risk to Afon 
Ganol river is considered very low given the distance from site. In addition to this the Glacial 
Till Deposits are classified as a Secondary (undifferentiated) Aquifer with lower permeability 
layers, and no contamination sources were encountered in the area of shallow bedrock. 

10.4 Waste Management 

10.4.1 The handling, re-use or disposal of waste is regulated by the Environment Agency. Any 
material excavated on-site may be classified as waste and it is the responsibility of the holder 
of a material to form their own view on whether or not it is waste. One of the ways this can 
be achieved is set out in the Development Industry Code of Practice (CoP; Ref. 13). This builds 
on the Environment Agency guidance document Definition of waste: developing greenfield 
and brownfield sites (2006). The Agency will take into account the use of the CoP in deciding 
whether to regulate materials as waste. If materials are dealt with in accordance with the CoP, 
the Agency considers that those materials are unlikely to be waste at the point when they are 
to be used for the purpose of land development.  

10.4.2 All material proposed for off-site disposal (e.g. during future construction works) should be 
given a proper description and waste classification assessment as required by the 
Environmental Protection Duty of Care Regulations (Ref. 14), and in accordance with WM3 
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and the Environment Agency Technical Guidance on the assessment and classification of 
Hazardous Waste. 

10.4.3 It is worth noting that soil or waste is hazardous if there are free and dispersed fibres that 
represent ≥0.1% of the waste as a whole; or identifiable fragments of asbestos are present 
and the concentration of asbestos within those fragments is greater than 0.1%. While the soils 
present on site are not considered hazardous at this stage there is the risk that there may be 
localised asbestos fibres within the area of old office buildings and potentially higher 
concentrations of PAHs with the shallow Made Ground in the car park area, which may classify 
it as hazardous. 

10.5 Outline Remedial Strategy 

10.5.1 No remedial action is required at this stage. 
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11.0 PRELIMINARY GEOTECHNICAL ASSESSMENT AND RECOMMENDATIONS 

11.1 Geotechnical Categorization of the Proposed Development 

11.1.1 Eurocode 7, Section 2 advocates the use of geotechnical categorization of the proposed 
structure(s) to establish the design requirements. Initial categorisation can be made before 
site investigation and can be used to define the scope and extent of geotechnical investigation 
required. For the purposes of this investigation, the proposed structures have been classed as 
follows: 

 Geotechnical Category 1.

11.1.2 We understand the proposed redevelopment will comprise mixed occupancy dwellings, 
detached and semi-detached houses, bungalows and flats and as such loadings are anticipated 
to be generally light to moderate. This should be reviewed once a development layout is fixed. 

11.2 Site Preparation, Earthworks, Groundworks and Landscaping 

11.2.1 The exploratory work from this investigation, as seen in section 6, has proven the expected 
general strata sequence comprising limited made Ground, with the natural deposits 
comprising Glacial Till underlain by the Clwyd Limestone Group including limestone and 
subordinate sandstone. 

11.2.2 Excavations of shallow soils should be satisfactory for excavating foundation and service 
trenches for conventional plant and equipment to a depth of 3m along the northeastern 
boundary, 2m in the centre, and 1.5m to the north and to the south.  

11.2.3 A specialist breaking plant may be required in the southeastern part of the site where bedrock 
is present at shallow depths. 

11.2.4 It is anticipated that all relic foundations and below ground structures will be grubbed out and 
removed as part of the demolition works. Where this is not possible, they will need to be 
surveyed and their location recorded to allow these to be considered in the detail design of 
the scheme. 

11.2.5 Unsuitable Made Ground should be removed from beneath possible future building and hard 
standing areas. 

11.2.6 No groundwater or groundwater seepages were encountered during the ground investigation 
and it is anticipated that groundwater table is at depth beneath the site and will not impact 
on the construction works.  Localised seasonal groundwater seepages maybe encountered 
and these along with surface water run-off and accumulation can be managed through the 
adoption of sump and pump techniques. 
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11.2.7 It is anticipated that shallow excavations within the Glacial Till will be stable in the short to 
medium term. However, it is recommended that no site personnel enter any trenches unless 
there is adequate support, and this has been assessed by a competent person. 

11.2.8 A topsoil strip should be undertaken at the start of the groundworks and appropriately 
stockpiled for re-use onsite. 

11.2.9 At this stage and regardless the sloping topography Caulmert are not aware of proposals for 
significant reuse of existing soils as part of possible future redevelopment. Caulmert anticipate 
an earthworks specification will be necessary to ensure the appropriate management and 
reuse of the existing soils. 

11.3 Foundation Solutions 

11.3.1 The Made Ground is considered unsuitable as a bearing stratum due to its variability, and 
potential for unacceptable total and differential settlement under applied foundation 
loadings. 

11.3.2 Limited Made Ground has been identified in this investigation and is restricted to the area of 
car park to the north and northeast. However, there may be areas of localised deeper Made 
Ground not identified. Regardless of this it is anticipated that standard shallow foundations 
could be adopted for any anticipated redevelopment. However, a detailed foundation 
assessment should be undertaken once details of any new structures and design loads are 
known. The depth of foundations should be designed, and the formations inspected by a 
competent geotechnical engineer. Any sub-formation materials deemed as unsuitable such as 
soft or loose zones should be excavated and replaced with well compacted suitable granular 
fill or lean mix concrete. 

11.3.3 The Glacial Till is considered to be a suitable bearing stratum for conventional shallow 
foundations at not less than 0.75m below existing ground level or 0.20m into the top of the 
formation, whichever is the deeper. 

11.3.4 At this depth a safe bearing capacity of 120kPa may be adopted for foundations not exceeding 
1.0m in width. This allows for a factor of safety of three against shear failure and for total 
settlements to be less than 25mm. 

11.3.5 The bedrock - the Clwyd Limestone Group including limestone and subordinate sandstone is 
considered to be a suitable bearing stratum for conventional shallow foundations at not less 
than 0.45m below existing ground level or 0.20m into the top of the formation, whichever is 
the deeper. At this depth an allowable bearing pressure of 200kPa could be achieved. 
Settlement under these conditions should not exceed 25mm. 

11.3.6 The soils of Glacial Till should be considered as being of low change potential. 
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11.3.7 Where foundations are to be constructed within the vicinity of trees or shrubs on this site then 
they will require deepening in accord with guidelines given in NHBC Building Standards 
Chapter 4.2. 

11.3.8 It should be noted that in accord with NHBC guidelines, a suspended floor slab will be required 
in soils with a volume change potential, even in the absence of trees and shrubs, where the 
soil is seasonally desiccated.  Under those circumstances the adoption of a suspended slab is 
only likely to be avoided if construction of the floor slab takes place during the wetter times 
of the year. A void should be left below the floor slab to accommodate future soil movements. 

11.3.9 Where Glacial Till is absent and where weathered bedrock was observed and shallow depths, 
and provided all the Topsoil is stripped off, ground bearing floor slabs could be constructed 
placed on a layer of well compacted granular fill.  

11.3.10 Foundations will need to be locally deepened to ensure foundations are constructed on similar 
strata to reduce the risk of differential settlements. i.e. where plots potentially straddle clay 
and limestone at shallow depth. 

11.4 Buried Concrete 

11.4.1 Four samples were tested for pH and sulphate content (2:1 water soluble extraction). The 
testing results can be seen in Table 11 below: 

Table 11: Assessment of Aggressive Chemical Environment for Concrete. 

Results Range 

pH (units) 7.7-8.3 

Water soluble sulphate (SO4) (mg/l) 3.5-20.4 

11.4.2 The results have been compared to the guidance contained in BRE Special Digest 1, Concrete 
in aggressive ground, 2005. Based on greenfield conditions and a mobile groundwater regime 
in the range of proposed foundations, the site is classed as follows: 

Table 12: Assessment of Concrete Classification. 

Design Sulphate class DS-1 

ACEC Class AC-1 

11.4.3 Concrete below ground must comply with the requirements of Parts D to F of Special Digest 
1, as appropriate. 
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11.5 Gas Protection 

11.5.1 The BGS advises that full radon gas protection measures are necessary. A radon barrier does 
not provide specific protection with regard to carbon dioxide or methane gas, but can provide 
some inherent protection for low levels, such as those that occur naturally. 

11.6 Pavement Design 

11.6.1 The structural design of a road or hard standing is based on the strength of the subgrade, 
which is assessed on the California Bearing Ratio (CBR) scale. No CBR tests were undertaken 
as part of this investigation however with reference to existing guidelines, the minimum 
permitted Design CBR is 2.5% and it is likely that much higher CBR’s could be achieved across 
the majority of the site. 

11.6.2 Any areas of soft or deleterious material if encountered should be excavated and replaced 
with a properly compacted granular fill. 
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12.0 FURTHER WORK 

12.1 Contamination 

12.1.1 It is assumed that any asbestos within the existing building will be identified and removed 
appropriately prior to demolition works and therefore the risk of cross contamination is low. 

12.1.2 It is recommended that further sampling and/or a watching brief is undertaken as part of the 
demolition works to confirm that there is no contamination beneath the footprint of the 
existing buildings and further assess the risk of PAHs within the Made Ground. 

12.2 Geotechnical 

12.2.1 Once a development layout and site levels have been fixed a detailed foundation zonation 
plan should be undertaken along with any earthworks assessment and specification if 
required.  In addition to this CBR testing should be undertaken post demolition and once 
finished site levels are known. 

12.3 Drainage 

12.3.1 The infiltration of the Glacial Till material onsite is generally poor and soakaways formed 
within this stratum are unlikely to provide a suitable drainage solution.  However, given the 
presence of shallow limestone and sandstone across the site it is recommended that further 
investigation is undertaken to establish the infiltration characteristics of the bedrock to assess 
whether they may provide suitable strata into which soakaways could be constructed. 

12.3.2 Initial investigation should comprise the excavation of shallow trial pits into the bedrock to 
allow infiltration tests in accordance with BRE 365 to be undertaken.  If sufficient penetration 
into the bedrock cannot be achieved then it may be necessary to undertake rotary boreholes 
to allow the deeper bedrock to be investigated and assess whether deep borehole soakaways 
could be adopted.  
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Project: Project no.:
Borehole: Test date: Calc. by: Checked by:

Note: input data only into yellow-highlighted cells: do not amend any other cell, even if it appears blank.

Select test conditions, 1 to 5, from the list below: 1

READINGS RESPONSE ZONE DETAILS ERROR MESSAGES

0 0.93 1.00 0.50 1.48 0.00 0.05 0.05 1.48 n/a
1 1.29 0.35

2 1.44 0.07

2.5 1.48 0.00

TIME LAG VALUE (FROM GRAPH) CALCULATED VALUES

BASIC TIME LAG, T (min to reach Ht/H0=0.37) - from graph 0.9 Length of test section, L

BASIC TIME LAG (seconds) 54 Initial head of water, H0

PERMEABILITY (m/s)

0.55

2.17E-05

0.98
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DK

1. Well in uniform soil
2. Flush bottom in 

uniform soil
3. Well at impervious 

boundary
4. Flush bottom at 

impervious boundary
5. Well with confined flow

WARNING: water level has fallen below top of test section 
during test so permeability value may be incorrect

FALLING HEAD FIELD PERMEABILITY CALCULATIONS WS1
APPENDIX TO CHAPTER 3 Sheet 

Dinerth Road, Rhos on Sea 6379
WS1 14.10.2024 CS
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Project: Project no.:
Borehole: Test date: Calc. by: Checked by:

Note: input data only into yellow-highlighted cells: do not amend any other cell, even if it appears blank.

Select test conditions, 1 to 5, from the list below: 1

READINGS RESPONSE ZONE DETAILS ERROR MESSAGES

0 0.52 1.00 0.50 1.91 0.00 0.05 0.05 1.91 n/a

0.2 0.58 0.96

0.3 0.61 0.94

0.5 0.63 0.92

0.7 0.65 0.91

1 0.68 0.88

1.5 0.72 0.86

3 0.88 0.74

4 0.99 0.66

5 1.08 0.60

8.8 1.36 0.40

9.5 1.4 0.37

10.5 1.44 0.34

14.3 1.55 0.26

15.2 1.57 0.24

17.8 1.63 0.20

31.6 1.79 0.09

38.3 1.85 0.04

39.1 1.87 0.03

43 1.91 0.00

TIME LAG VALUE (FROM GRAPH) CALCULATED VALUES

BASIC TIME LAG, T (min to reach Ht/H0=0.37) - from graph 9.5 Length of test section, L

BASIC TIME LAG (seconds) 570 Initial head of water, H0

PERMEABILITY (m/s)

1.39

1.57E-06

1.41

C
as

in
g 

or
 s

ta
nd

pi
pe

 
di

am
et

er
, d

 (m
)

Te
st

 s
ec

tio
n 

di
am

et
er

, 
D

 (m
)

D
ep

th
 to

 w
at

er
 ta

bl
e 

(m
 

bg
l)

D
is

t. 
to

 w
at

er
 s

ou
rc

e 
(m

) -
 c

on
di

tio
n 

5 
on

ly

Ti
m

e 
(m

in
ut

es
)

W
at

er
 d

ep
th

 (m
 fr

om
 

to
p 

of
 c

as
in

g)

Pr
op

or
tio

na
l h

ea
d,

 H
t/H

0

To
p 

of
 te

st
 s

ec
tio

n 
(m

 
bg

l)
Bo

tto
m

 o
f t

es
t s

ec
tio

n 
(m

 b
gl

)
H

t. 
of

 c
as

in
g/

st
an

dp
ip

e 
ab

ov
e 

gr
ou

nd
 (m

)

DK

1. Well in uniform soil
2. Flush bottom in 

uniform soil
3. Well at impervious 

boundary
4. Flush bottom at 

impervious boundary
5. Well with confined flow

WARNING: water level has fallen below top of test section 
during test so permeability value may be incorrect

FALLING HEAD FIELD PERMEABILITY CALCULATIONS WS3
APPENDIX TO CHAPTER 3 Sheet 

Dinerth Road, Rhos on Sea 6379
WS3 14.10.2024 CS
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1 of 1

Project: Project no.:
Borehole: Test date: Calc. by: Checked by:

Note: input data only into yellow-highlighted cells: do not amend any other cell, even if it appears blank.

Select test conditions, 1 to 5, from the list below: 1

READINGS RESPONSE ZONE DETAILS ERROR MESSAGES

0 0.23 1.00 1.00 3.00 0.00 0.05 0.05 3.00 n/a

0.2 0.35 0.96

0.5 0.39 0.94

0.9 0.45 0.92

1.5 0.52 0.90

2.3 0.57 0.88

3 0.58 0.87

4 0.61 0.86

5 0.62 0.86

7.7 0.64 0.85

10 0.65 0.85

19.3 0.68 0.84

28.8 0.7 0.83

38.4 0.72 0.82

60 0.73 0.82

TIME LAG VALUE (FROM GRAPH) CALCULATED VALUES

BASIC TIME LAG, T (min to reach Ht/H0=0.37) - from graph n/a Length of test section, L

BASIC TIME LAG (seconds) #VALUE! Initial head of water, H0

PERMEABILITY (m/s)

Practically impervious

2.77

#VALUE!

2.00
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1. Well in uniform soil
2. Flush bottom in 

uniform soil
3. Well at impervious 

boundary
4. Flush bottom at 

impervious boundary
5. Well with confined flow
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APPENDIX TO CHAPTER 3 Sheet 
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Project: Project no.:
Borehole: Test date: Calc. by: Checked by:

Note: input data only into yellow-highlighted cells: do not amend any other cell, even if it appears blank.

Select test conditions, 1 to 5, from the list below: 1

READINGS RESPONSE ZONE DETAILS ERROR MESSAGES

0 0.43 1.00 1.00 2.99 0.00 0.05 0.05 2.44 n/a

0.3 0.54 0.95

0.9 0.74 0.85

1.3 0.81 0.81

1.8 0.83 0.80

2.3 0.9 0.77

2.5 0.98 0.73

3.3 1.07 0.68

4 1.18 0.63

7.3 1.63 0.40

9.1 1.79 0.32

10.7 1.91 0.26

11.5 1.99 0.22

13 2.06 0.19

16.3 2.2 0.12

20.5 2.3 0.07

26 2.37 0.03

31 2.4 0.02

34 2.41 0.01

34 2.42 0.01

40 2.42 0.01

70 2.44 0.00

TIME LAG VALUE (FROM GRAPH) CALCULATED VALUES

BASIC TIME LAG, T (min to reach Ht/H0=0.37) - from graph 9 Length of test section, L

BASIC TIME LAG (seconds) 540 Initial head of water, H0

PERMEABILITY (m/s)

2.01

1.27E-06
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1. Well in uniform soil
2. Flush bottom in 

uniform soil
3. Well at impervious 

boundary
4. Flush bottom at 

impervious boundary
5. Well with confined flow

WARNING: water level has fallen below top of test section 
during test so permeability value may be incorrect

FALLING HEAD FIELD PERMEABILITY CALCULATIONS WS7
APPENDIX TO CHAPTER 3 Sheet 
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Chemical Laboratory Testing Results 

 

 

 

 

  



t: 01923 225404
f: 01923 237404

e: e:

Project / Site name: Samples received on: 23/09/2024

Your job number: 6379 Samples instructed on/ 23/09/2024
Analysis started on:

Your order number: 18148 Analysis completed by: 03/10/2024

Report Issue Number: 1 Report issued on: 03/10/2024

Samples Analysed:

Signed:

Customer Service Advisor

For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41-711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting

leachates - 2 weeks from reporting

waters - 2 weeks from reporting

asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Caulmert Ltd 

Glyndwr Innovations Ltd

St Asaph Business Park

St Asaph

LL17 0JD

i2 Analytical Ltd.

7 Woodshots Meadow,

Croxley Green

Business Park,

Watford, 

Herts, 

WD18 8YS

CezarySalwa@caulmert.com reception@i2analytical.com

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement.

Application of uncertainty of measurement would provide a range within which the true result lies. 

An estimate of measurement uncertainty can be provided on request.

Dinerth Road

Analytical Report Number : 24-043347

10 soil samples

Trevor Hill

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
Iss No 24-043347-1-Dinerth Road 6379_FR.xlsm
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Analytical Report Number: 24-043347

Project / Site name: Dinerth Road

Your Order No: 18148

Lab Sample Number 323356 323357 323358 323359 323360

Sample Reference WS1 WS1 WS2 WS3 WS3

Sample Number ES1 D1 ES1 ES1 D1

Depth (m) 0.20 1.00 0.20 0.10 1.50

Date Sampled 19/09/2024 19/09/2024 19/09/2024 19/09/2024 19/09/2024

Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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S
ta
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s

Stone Content % 0.1 NONE 36.1 13.1 27.4 < 0.1 < 0.1

Moisture Content % 0.01 NONE 5.6 12 3.5 16 10

Total mass of sample received kg 0.1 NONE 1.3 1 1.3 1.3 1

Asbestos

Asbestos in Soil Detected/Not Detected Type N/A ISO 17025 Not-detected - Not-detected Not-detected -

Asbestos Analyst ID N/A N/A N/A DSA - DSA DSA -

General Inorganics

pH (L099) pH Units N/A MCERTS 7.9 7.7 8.5 7.5 8.3

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS - 41 - - 6.9

Water Soluble SO₄ 16hr extraction (2:1 Leachate 

Equivalent) mg/l 1.25 MCERTS - 20.4 - - 3.47

Organic Matter (automated) % 0.1 MCERTS 3.3 - 4.6 4.5 -

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS 2 - 0.09 0.18 -

Acenaphthylene mg/kg 0.05 MCERTS 0.61 - < 0.05 < 0.05 -

Acenaphthene mg/kg 0.05 MCERTS 5.6 - 0.29 0.58 -

Fluorene mg/kg 0.05 MCERTS 2.4 - 0.24 0.47 -

Phenanthrene mg/kg 0.05 MCERTS 23 - 2 4.7 -

Anthracene mg/kg 0.05 MCERTS 5.2 - 0.33 0.98 -

Fluoranthene mg/kg 0.05 MCERTS 20 - 2.1 5.3 -

Pyrene mg/kg 0.05 MCERTS 15 - 1.7 4.4 -

Benzo(a)anthracene mg/kg 0.05 MCERTS 5.4 - 0.69 1.9 -

Chrysene mg/kg 0.05 MCERTS 5.3 - 1.1 1.7 -

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025 4.8 - 0.75 1.9 -

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025 2.3 - 0.22 1 -

Benzo(a)pyrene mg/kg 0.05 MCERTS 4.7 - 0.64 1.9 -

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS 2.1 - 0.28 1 -

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS 0.39 - < 0.05 0.18 -

Benzo(ghi)perylene mg/kg 0.05 MCERTS 2.3 - 0.35 0.99 -

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025 101 - 10.7 27.1 -

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS 5.8 - 5.5 11 -

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS 0.4 - 0.4 0.4 -

Chromium (hexavalent) mg/kg 1.8 MCERTS < 1.8 - < 1.8 < 1.8 -

Chromium (aqua regia extractable) mg/kg 1 MCERTS 19 - 20 34 -

Copper (aqua regia extractable) mg/kg 1 MCERTS 13 - 15 27 -

Lead (aqua regia extractable) mg/kg 1 MCERTS 17 - 17 28 -

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS < 0.3 - < 0.3 < 0.3 -

Nickel (aqua regia extractable) mg/kg 1 MCERTS 16 - 15 32 -

Zinc (aqua regia extractable) mg/kg 1 MCERTS 53 - 57 87 -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-043347

Project / Site name: Dinerth Road

Your Order No: 18148

Lab Sample Number 323356 323357 323358 323359 323360

Sample Reference WS1 WS1 WS2 WS3 WS3

Sample Number ES1 D1 ES1 ES1 D1

Depth (m) 0.20 1.00 0.20 0.10 1.50

Date Sampled 19/09/2024 19/09/2024 19/09/2024 19/09/2024 19/09/2024

Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Petroleum Hydrocarbons

TPHCWG - Aliphatic >EC5 - EC6 HS_1D_AL
mg/kg 0.01 MCERTS < 0.010 - < 0.010 < 0.010 -

TPHCWG - Aliphatic >EC6 - EC8 HS_1D_AL
mg/kg 0.01 MCERTS < 0.010 - < 0.010 < 0.010 -

TPHCWG - Aliphatic >EC8 - EC10 HS_1D_AL
mg/kg 0.01 MCERTS < 0.010 - < 0.010 < 0.010 -

TPHCWG - Aliphatic >EC10 - EC12 EH_CU_1D_AL
mg/kg 1 MCERTS < 1.0 - < 1.0 < 1.0 -

TPHCWG - Aliphatic >EC12 - EC16 EH_CU_1D_AL
mg/kg 2 MCERTS 20 - < 2.0 < 2.0 -

TPHCWG - Aliphatic >EC16 - EC21 EH_CU_1D_AL
mg/kg 8 MCERTS 74 - 53 < 8.0 -

TPHCWG - Aliphatic >EC21 - EC35 EH_CU_1D_AL
mg/kg 8 MCERTS 1200 - 820 < 8.0 -

TPHCWG - Aliphatic >EC5 - EC35 EH_CU+HS_1D_AL
mg/kg 10 NONE 1300 - 870 < 10 -

TPHCWG - Aromatic >EC5 - EC7 HS_1D_AR mg/kg 0.01 MCERTS < 0.010 - < 0.010 < 0.010 -

TPHCWG - Aromatic >EC7 - EC8 HS_1D_AR mg/kg 0.01 MCERTS < 0.010 - < 0.010 < 0.010 -

TPHCWG - Aromatic >EC8 - EC10 HS_1D_AR mg/kg 0.02 MCERTS < 0.020 - < 0.020 < 0.020 -

TPHCWG - Aromatic >EC10 - EC12 EH_CU_1D_AR mg/kg 1 MCERTS 3.2 - < 1.0 1.7 -

TPHCWG - Aromatic >EC12 - EC16 EH_CU_1D_AR mg/kg 2 MCERTS 67 - 3.4 6 -

TPHCWG - Aromatic >EC16 - EC21 EH_CU_1D_AR mg/kg 10 MCERTS 160 - 75 23 -

TPHCWG - Aromatic >EC21 - EC35 EH_CU_1D_AR mg/kg 10 MCERTS 990 - 770 36 -

TPHCWG - Aromatic >EC5 - EC35 EH_CU+HS_1D_AR mg/kg 10 NONE 1200 - 850 67 -

VOCs

MTBE (Methyl Tertiary Butyl Ether) µg/kg 5 NONE < 5.0 - < 5.0 < 5.0 -

Benzene µg/kg 5 MCERTS < 5.0 - < 5.0 < 5.0 -

Toluene µg/kg 5 MCERTS < 5.0 - < 5.0 < 5.0 -

Ethylbenzene µg/kg 5 MCERTS < 5.0 - < 5.0 < 5.0 -

p & m-Xylene µg/kg 5 MCERTS < 5.0 - < 5.0 < 5.0 -

o-Xylene µg/kg 5 MCERTS < 5.0 - < 5.0 < 5.0 -

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-043347

Project / Site name: Dinerth Road

Your Order No: 18148

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE

Moisture Content % 0.01 NONE

Total mass of sample received kg 0.1 NONE

Asbestos

Asbestos in Soil Detected/Not Detected Type N/A ISO 17025

Asbestos Analyst ID N/A N/A N/A

General Inorganics

pH (L099) pH Units N/A MCERTS

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate 

Equivalent) mg/l 1.25 MCERTS

Organic Matter (automated) % 0.1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 1.8 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

323361 323362 323363 323364 323365

WS4 WS4 WS5 WS7 WS8

ES1 D1 ES1 ES1 D1

0.10 0.50 0.25 0.10 1.00

19/09/2024 19/09/2024 19/09/2024 19/09/2024 19/09/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1

15 14 12 8.6 12

1.3 1 1.3 1.3 1

Not-detected - Not-detected Not-detected -

DSA - DSA DSA -

7.5 7.9 8.1 6.1 8.1

- 14 - - 19

- 7.15 - - 9.56

6.3 - 3.3 5.6 -

0.07 - 0.13 0.08 -

< 0.05 - < 0.05 < 0.05 -

0.11 - 0.07 0.08 -

0.09 - 0.06 0.07 -

0.93 - 0.64 0.75 -

0.19 - 0.1 0.14 -

1.3 - 0.74 1.1 -

1.1 - 0.61 0.93 -

0.55 - 0.26 0.45 -

0.48 - 0.26 0.39 -

0.53 - 0.33 0.51 -

0.3 - 0.1 0.26 -

0.57 - 0.28 0.48 -

0.27 - 0.15 0.25 -

< 0.05 - < 0.05 < 0.05 -

0.29 - 0.16 0.28 -

6.8 - 3.87 5.81 -

12 - 7.6 9.7 -

0.5 - 0.3 0.3 -

< 1.8 - < 1.8 < 1.8 -

38 - 26 35 -

33 - 16 23 -

77 - 22 77 -

< 0.3 - < 0.3 < 0.3 -

32 - 20 31 -

170 - 59 75 -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-043347-1-Dinerth Road 6379_FR.xlsm
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Analytical Report Number: 24-043347

Project / Site name: Dinerth Road

Your Order No: 18148

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)

U
n

its

T
e

s
t L

im
it o

f 

d
e

te
c
tio

n

T
e

s
t A

c
c
re

d
ita

tio
n

 

S
ta

tu
s

Petroleum Hydrocarbons

TPHCWG - Aliphatic >EC5 - EC6 HS_1D_AL
mg/kg 0.01 MCERTS

TPHCWG - Aliphatic >EC6 - EC8 HS_1D_AL
mg/kg 0.01 MCERTS

TPHCWG - Aliphatic >EC8 - EC10 HS_1D_AL
mg/kg 0.01 MCERTS

TPHCWG - Aliphatic >EC10 - EC12 EH_CU_1D_AL
mg/kg 1 MCERTS

TPHCWG - Aliphatic >EC12 - EC16 EH_CU_1D_AL
mg/kg 2 MCERTS

TPHCWG - Aliphatic >EC16 - EC21 EH_CU_1D_AL
mg/kg 8 MCERTS

TPHCWG - Aliphatic >EC21 - EC35 EH_CU_1D_AL
mg/kg 8 MCERTS

TPHCWG - Aliphatic >EC5 - EC35 EH_CU+HS_1D_AL
mg/kg 10 NONE

TPHCWG - Aromatic >EC5 - EC7 HS_1D_AR mg/kg 0.01 MCERTS

TPHCWG - Aromatic >EC7 - EC8 HS_1D_AR mg/kg 0.01 MCERTS

TPHCWG - Aromatic >EC8 - EC10 HS_1D_AR mg/kg 0.02 MCERTS

TPHCWG - Aromatic >EC10 - EC12 EH_CU_1D_AR mg/kg 1 MCERTS

TPHCWG - Aromatic >EC12 - EC16 EH_CU_1D_AR mg/kg 2 MCERTS

TPHCWG - Aromatic >EC16 - EC21 EH_CU_1D_AR mg/kg 10 MCERTS

TPHCWG - Aromatic >EC21 - EC35 EH_CU_1D_AR mg/kg 10 MCERTS

TPHCWG - Aromatic >EC5 - EC35 EH_CU+HS_1D_AR mg/kg 10 NONE

VOCs

MTBE (Methyl Tertiary Butyl Ether) µg/kg 5 NONE

Benzene µg/kg 5 MCERTS

Toluene µg/kg 5 MCERTS

Ethylbenzene µg/kg 5 MCERTS

p & m-Xylene µg/kg 5 MCERTS

o-Xylene µg/kg 5 MCERTS

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

323361 323362 323363 323364 323365

WS4 WS4 WS5 WS7 WS8

ES1 D1 ES1 ES1 D1

0.10 0.50 0.25 0.10 1.00

19/09/2024 19/09/2024 19/09/2024 19/09/2024 19/09/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.010 - < 0.010 < 0.010 -

< 0.010 - < 0.010 < 0.010 -

< 0.010 - < 0.010 < 0.010 -

1.3 - < 1.0 < 1.0 -

< 2.0 - < 2.0 < 2.0 -

< 8.0 - < 8.0 < 8.0 -

< 8.0 - < 8.0 < 8.0 -

< 10 - < 10 < 10 -

< 0.010 - < 0.010 < 0.010 -

< 0.010 - < 0.010 < 0.010 -

< 0.020 - < 0.020 < 0.020 -

< 1.0 - < 1.0 < 1.0 -

< 2.0 - < 2.0 < 2.0 -

< 10 - < 10 < 10 -

< 10 - < 10 < 10 -

< 10 - < 10 < 10 -

< 5.0 - < 5.0 < 5.0 -

< 5.0 - < 5.0 < 5.0 -

< 5.0 - < 5.0 < 5.0 -

< 5.0 - < 5.0 < 5.0 -

< 5.0 - < 5.0 < 5.0 -

< 5.0 - < 5.0 < 5.0 -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-043347-1-Dinerth Road 6379_FR.xlsm
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Analytical Report Number : 24-043347

Project / Site name: Dinerth Road

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

323356 WS1 ES1 0.2 Brown loam with vegetation and stones

323357 WS1 D1 1 Brown loam and clay with vegetation and stones

323358 WS2 ES1 0.2 Brown loam with vegetation and stones

323359 WS3 ES1 0.1 Brown loam with gravel and vegetation

323360 WS3 D1 1.5 Brown clay and sand with gravel and vegetation

323361 WS4 ES1 0.1 Brown loam and clay with gravel and vegetation

323362 WS4 D1 0.5 Brown loam and clay with gravel and vegetation

323363 WS5 ES1 0.25 Brown loam and clay with gravel and vegetation

323364 WS7 ES1 0.1 Brown loam and clay with gravel and vegetation

323365 WS8 D1 1 Brown clay and sand with gravel and vegetation

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. The 

laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

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

Iss No 24-043347-1-Dinerth Road 6379_FR.xlsm
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Analytical Report Number : 24-043347

Project / Site name: Dinerth Road

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Asbestos identification in Soil Asbestos Identification with the use of polarised light 

microscopy in conjunction with dispersion staining 

techniques

In-house method based on HSG 248, 2021 A001B D ISO 17025

Organic matter (Automated) in soil Determination of organic matter in soil by oxidising with 

potassium dichromate followed by titration with iron (II) 

sulphate (Walkley Black Method)

In-house method L009B D MCERTS

Moisture Content Moisture content, determined gravimetrically (up to 30°C) In-house method L019B W NONE

Stones content of soil Standard preparation for all samples unless otherwise 

detailed. Gravimetric determination of stone > 10 mm as 

%  dry weight

In-house method based on British Standard 

Methods and MCERTS requirements.

L019B D NONE

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia digestion 

followed by ICP-OES

In-house method based on MEWAM 2006  Methods 

for the Determination of Metals in Soil

L038B D MCERTS

Sulphate, water soluble, in soil (16hr 

extraction)

Sulphate, water soluble, in soil (16hr extraction) In-house method L038B D MCERTS

Speciated PAHs and/or Semi-volatile organic 

compounds in soil

Determination of semi-volatile organic compounds 

(including PAH) in soil by extraction in dichloromethane and 

hexane followed by GC-MS

In-house method based on USEPA 8270 L064B D MCERTS

BTEX and/or Volatile organic compounds in 

soil

Determination of volatile organic compounds in soil by 

headspace GC-MS

In-house method based on USEPA 8260 L073B W MCERTS

Total petroleum hydrocarbons with carbon 

banding by GC-FID/GC-MS HS in soil

Determination of total petroleum hydrocarbons in soil by 

GC-FID/GC-MS HS with carbon banding aliphatic and 

aromatic

In-house method L076B/L088-

PL

D/W MCERTS

Hexavalent chromium in soil Determination of hexavalent chromium in soil by extraction 

in NaOH and addition of 1,5 diphenylcarbazide followed by 

colorimetry

In-house method L080-PL W MCERTS

pH in soil (automated) Determination of pH in soil by addition of water followed by 

automated electrometric measurement

In-house method L099-PL D MCERTS

Water matrix abbreviations: 

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

For method numbers ending in 'UK' or 'A' analysis have been carried out in our laboratory in the United Kingdom (Watford).

For method numbers ending in 'F' analysis have been carried out in our laboratory in the United Kingdom (East Kilbride).
Unless otherwise indicated, site information, order number, project number, sampling date, time, sample reference and depth are provided by 

the client. The instructed on date indicates the date on which this information was provided to the laboratory.  

Iss No 24-043347-1-Dinerth Road 6379_FR.xlsm
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Analytical Report Number : 24-043347

Project / Site name: Dinerth Road

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Water matrix abbreviations: 

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

Acronym
HS

MS

FID

GC

EH

CU

1D

2D

Total

AL

AR

#1

#2

_
+

Clean-up - e.g. by Florisil®, silica gel

Information in Support of Analytical Results 

List of HWOL Acronyms and Operators

Descriptions
Headspace Analysis

Mass spectrometry

Flame Ionisation Detector

Gas Chromatography

Extractable Hydrocarbons (i.e. everything extracted by the solvent(s))

EH_2D_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

Quality control parameter failure associated with individual result applies to calculated sum of individuals. 

The result for sum should be interpreted with caution

GC - Single coil/column gas chromatography

GC-GC - Double coil/column gas chromatography

Aliphatics & Aromatics

Aliphatics

Aromatics

EH_2D_Total but with humics mathematically subtracted

Iss No 24-043347-1-Dinerth Road 6379_FR.xlsm
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APPENDIX 5 

PAHs Ratio Plot 

 
 
 
 
 
 
 
 
 
 
  



Job name Dinerth Road
Job no. 6379 mg/kg
Date: 04.10.2024 ug/kg
Author: CS ng/kg
Laboratory: i2
Lab. Reference: 24-043347

PAH concentrations
sample identity WS1ES1 WS2ES1 WS3ES1 WS4ES1 WS5ES1 WS7ES1
phenanthrene 23 2 4.7 0.93 0.64 0.75
anthracene 5.2 0.33 0.98 0.19 0.1 0.14
fluoranthene 20 2.1 5.3 1.3 0.74 1.1
pyrene 15 1.7 4.4 1.1 0.61 0.93
benz(a)anthracene 5.4 0.69 1.9 0.55 0.26 0.45
chrysene 5.3 1.1 1.7 0.48 0.26 0.39

PAH units mg/kg

PAH ratios
phe/ant 4.423 6.061 4.796 4.895 6.400 5.357
flu/pyr 1.333 1.235 1.205 1.182 1.213 1.183
baa/chr 1.019 0.627 1.118 1.146 1.000 1.154
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Geotechnical Laboratory Testing Results 

 

 

 

 

 



TEST CERTIFICATE

DETERMINATION OF LIQUID AND PLASTIC LIMITS

Tested in Accordance with: BS EN ISO 17892‑12:2018+A2:2022,

cl 5.3.14, 5.5, Fall Cone Method, 1 Pt Test, BS 1377-2:2022,

cl 5.3, 6  

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Sample Preparation:

Cone Type:

Legend, based on BS EN ISO 14688 2:2018 Geotechnical investigation and testing – Identification and classification of soil

Plasticity Liquid Limit

Cl Clay L Low below 35

Si Silt M Medium 35 to 50

H High 50 to 70

V Very high exceeding 70

O Organic append to classification for organic material (eg ClHO)

Note: Water Content by BS EN 17892-1:2014+A1:2022, BS 1377-2:2022; Correlation Factor by Clayton C.R.I and Jukes A.W (1978); # Non accredited

Remarks:

Signed:

for and on behalf of i2 Analytical Ltd

1.12 77

Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. This 

report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report relate only to the sample(s) submitted for testing.

Page 1 of 1 Date Reported: 15/10/2024 GF 360.13

14.8 43 1.058 18 25 -0.12

Tested after >0.425 mm removed by hand; 

As Received Water 

Content [W] %

Corrected Liquid 

Limit [WL] %
Correlation Factor

Plastic Limit

[Wp] %

Plasticity Index

[Ip] %

Liquidity index 

[IL] % #

80g/30deg

Consistency index 

[IC] % #

% Passing 425µm 

BS Test Sieve

WS2 Not Given

D1 B

Brown slightly gravelly slightly sandy CLAY 

Cezary Salwa 04/10/2024

Dinerth Road Client - CS

326479 1.40

Caulmert Ltd 6379

Glyndwr Innovations Ltd, St Asaph Business Park, 

St Asaph, LL17 0JD

24-043887-1

19/09/2024

24/09/2024
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Katarzyna Koziel
Geotechnical Reporting Team Leader



TEST CERTIFICATE

DETERMINATION OF LIQUID AND PLASTIC LIMITS

Tested in Accordance with: BS EN ISO 17892‑12:2018+A2:2022,

cl 5.3.14, 5.5, Fall Cone Method, 1 Pt Test, BS 1377-2:2022,

cl 5.3, 6  

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Sample Preparation:

Cone Type:

Legend, based on BS EN ISO 14688 2:2018 Geotechnical investigation and testing – Identification and classification of soil

Plasticity Liquid Limit

Cl Clay L Low below 35

Si Silt M Medium 35 to 50

H High 50 to 70

V Very high exceeding 70

O Organic append to classification for organic material (eg ClHO)

Note: Water Content by BS EN 17892-1:2014+A1:2022, BS 1377-2:2022; Correlation Factor by Clayton C.R.I and Jukes A.W (1978); # Non accredited

Remarks:

Signed:

for and on behalf of i2 Analytical Ltd

1.26 84

Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. This 

report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report relate only to the sample(s) submitted for testing.

Page 1 of 1 Date Reported: 15/10/2024 GF 360.13

10.2 39 1.039 16 23 -0.26

Tested after >0.425 mm removed by hand; 

As Received Water 

Content [W] %

Corrected Liquid 

Limit [WL] %
Correlation Factor

Plastic Limit

[Wp] %

Plasticity Index

[Ip] %

Liquidity index 

[IL] % #

80g/30deg

Consistency index 

[IC] % #

% Passing 425µm 

BS Test Sieve

WS6 Not Given

D1 B

Brown slightly gravelly slightly sandy CLAY 

Cezary Salwa 04/10/2024

Dinerth Road Client - CS

326480 1.30

Caulmert Ltd 6379

Glyndwr Innovations Ltd, St Asaph Business Park, 

St Asaph, LL17 0JD

24-043887-1

19/09/2024

24/09/2024
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Katarzyna Koziel
Geotechnical Reporting Team Leader



TEST CERTIFICATE

DETERMINATION OF LIQUID AND PLASTIC LIMITS

Tested in Accordance with: BS EN ISO 17892‑12:2018+A2:2022,

cl 5.3.14, 5.5, Fall Cone Method, 1 Pt Test, BS 1377-2:2022,

cl 5.3, 6  

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Sample Preparation:

Cone Type:

Legend, based on BS EN ISO 14688 2:2018 Geotechnical investigation and testing – Identification and classification of soil

Plasticity Liquid Limit

Cl Clay L Low below 35

Si Silt M Medium 35 to 50

H High 50 to 70

V Very high exceeding 70

O Organic append to classification for organic material (eg ClHO)

Note: Water Content by BS EN 17892-1:2014+A1:2022, BS 1377-2:2022; Correlation Factor by Clayton C.R.I and Jukes A.W (1978); # Non accredited

Remarks:

Signed:

for and on behalf of i2 Analytical Ltd

1.16 98

Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. This 

report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report relate only to the sample(s) submitted for testing.

Page 1 of 1 Date Reported: 15/10/2024 GF 360.13

12.9 35 1.015 16 19 -0.16

Tested after >0.425 mm removed by hand; 

As Received Water 

Content [W] %

Corrected Liquid 

Limit [WL] %
Correlation Factor

Plastic Limit

[Wp] %

Plasticity Index

[Ip] %

Liquidity index 

[IL] % #

80g/30deg

Consistency index 

[IC] % #

% Passing 425µm 

BS Test Sieve

WS7 Not Given

D1 B

Brown slightly sandy CLAY

Cezary Salwa 04/10/2024

Dinerth Road Client - CS

326481 1.80

Caulmert Ltd 6379

Glyndwr Innovations Ltd, St Asaph Business Park, 

St Asaph, LL17 0JD

24-043887-1

19/09/2024

24/09/2024
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Katarzyna Koziel
Geotechnical Reporting Team Leader



SUMMARY REPORT

SUMMARY OF CLASSIFICATION TEST RESULTS

Tested in Accordance with:

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Dinerth Road Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow, 41-711 Ruda Slaska, Poland

Test results

m m % % % % % Mg/m3 Mg/m3 Mg/m3

1.40
Not 

Given
B 14.8 77 43 1.058 18 25

80g/30

deg
R

1.30
Not 

Given
B 10.2 84 39 1.039 16 23

80g/30

deg
R

1.80
Not 

Given
B 12.9 98 35 1.015 16 19

80g/30

deg
R

Comments:

Signed:

for and on behalf of i2 Analytical Ltd

Caulmert Ltd BS EN ISO 17892‑12:2018+A2:2022, cl 5.3.14, 5.5, Fall Cone Method, 1 Pt Test, BS 1377-

2:2022, cl 5.3, 6. Correlation Factor by Clayton C.R.I and Jukes A.W (1978). W by BS EN ISO 

17892‑1:2014+A1:2022.

6379

Glyndwr Innovations Ltd, St Asaph Business 

Park, 

St Asaph, LL17 0JD

24-043887-1

19/09/2024

24/09/2024

Cezary Salwa 04/10/2024

Client - CS

Laboratory 

Reference

Hole 

No.

Sample

Description Remarks
W

Liquid & Plastic Limit Density

Cone 

type

Sa
m

p
le

P
re

p
ar

at
io

n

bulk
Reference

Depth 

Top

Depth 

Base
Type

% 

Passing 

425um

WL* dry PD

326479 WS2 D1 Brown slightly gravelly slightly sandy CLAY Atterberg 1 Point

C
o

rr
el

at
io

n

Fa
ct

o
r Wp Ip

326480 WS6 D1 Brown slightly gravelly slightly sandy CLAY Atterberg 1 Point

326481 WS7 D1 Brown slightly sandy CLAY Atterberg 1 Point

Note: # Non accredited; NP - Non plastic; N - Tested in natural condition, R - Tested after >0.425mm removed by hand, WR - Tested after washing to remove >425mm; * - One point liquid limit corrected as per the report 

Correlation Factor by Clayton C.R.I and Jukes A.W (1978)

Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. This report may not be reproduced other than in full without the prior written 

approval of the issuing laboratory. The results included within the report relate only to the sample(s) submitted for testing.

Page 1 of 1 Date Reported: 15/10/2024 GF 361.15

Katarzyna Koziel
Geotechnical Reporting Team Leader



SUMMARY REPORT

DETERMINATION OF WATER CONTENT

Tested in Accordance with: BS EN ISO 17892‑1:2014+A1:2022, BS 1377-2: 2022, clause 4.1  

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Dinerth Road Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow, 41-711 Ruda Slaska, Poland

Test results

m m %

1.40
Not 

Given
B 14.8

1.30
Not 

Given
B 10.2

1.80
Not 

Given
B 12.9

Comments:

Signed:

for and on behalf of i2 Analytical LtdOpinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. This report may not be reproduced other than in full without the prior written 

approval of the issuing laboratory. The results included within the report relate only to the sample(s) submitted for testing.

Page 1 of 1 Date Reported: 15/10/2024 GF 126.18

326481 WS7 D1 Brown slightly sandy CLAY

326479 WS2 D1 Brown slightly gravelly slightly sandy CLAY 

326480 WS6 D1 Brown slightly gravelly slightly sandy CLAY 

Reference

Depth 

Top

Depth 

Base
Type

Client - CS

Laboratory 

Reference

Hole

No.

Sample

Description Remarks
WC

Caulmert Ltd 6379

Cezary Salwa 04/10/2024

Glyndwr Innovations Ltd, St Asaph Business Park, 

St Asaph, LL17 0JD

24-043887-1

19/09/2024

24/09/2024

Katarzyna Koziel
Geotechnical Reporting Team Leader



TEST CERTIFICATE

DETERMINATION OF PARTICLE

SIZE DISTRIBUTION

Tested in Accordance with: BS EN ISO 17892-4:2016,

BS 1377-2:2022 cl. 10

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Sample Preparation:

mm

mm

mm

mm

Note: Tested in Accordance with  ISO 17892 -4, by sieving on as received or wet sample

Remarks:

Signed:

for and on behalf of i2 Analytical Ltd

Caulmert Ltd 6379

Glyndwr Innovations Ltd, St Asaph Business Park, 

St Asaph, LL17 0JD

24-043887-1

19/09/2024

24/09/2024

Cezary Salwa 04/10/2024

Dinerth Road Client - CS

326479 1.40

WS2 Not Given

D1 B

Brown slightly gravelly slightly sandy CLAY 

Sample was quartered, oven dried at 107.8 °C and broken down by hand.

Sieving Sedimentation Sample Proportions %  dry mass

Particle Size mm % Passing Particle Size mm % Passing
Very coarse 0.00

Gravel 12.00

500 100 Sand 19.00

300 100

150 100 Fines <0.063 mm 69.00

125 100

90 100 Grading Analysis

75 100 D100 20

63 100 D60

50 100 D30

37.5 100 D10

28 100 Uniformity Coefficient N/A

20 100 Curvature Coefficient

14 98 Uniformity and Curvature Coefficient calculated in accordance 

with BS EN ISO 14688-2:201810 97

6.3 95

5 94

3.35 92

2 89

1.18 86

0.6 82

0.425 80

0.3 78

0.212 76

0.15 73

0.063 69

Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. This 

report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report relate only to the sample(s) submitted for testing.

Page 1 of 1 Date Reported: 15/10/2024 GF 366.11
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Katarzyna Koziel
Geotechnical Reporting Team Leader



TEST CERTIFICATE

DETERMINATION OF PARTICLE

SIZE DISTRIBUTION

Tested in Accordance with: BS EN ISO 17892-4:2016,

BS 1377-2:2022 cl. 10

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Sample Preparation:

mm

mm

mm

mm

Note: Tested in Accordance with  ISO 17892 -4, by sieving on as received or wet sample

Remarks:

Signed:

for and on behalf of i2 Analytical Ltd

Caulmert Ltd 6379

Glyndwr Innovations Ltd, St Asaph Business Park, 

St Asaph, LL17 0JD

24-043887-1

19/09/2024

24/09/2024

Cezary Salwa 04/10/2024

Dinerth Road Client - CS

326480 1.30

WS6 Not Given

D1 B

Brown slightly gravelly slightly sandy CLAY 

Sample was quartered, oven dried at 106.3 °C and broken down by hand.

Sieving Sedimentation Sample Proportions %  dry mass

Particle Size mm % Passing Particle Size mm % Passing
Very coarse 0.00

Gravel 11.00

500 100 Sand 32.00

300 100

150 100 Fines <0.063 mm 57.00

125 100

90 100 Grading Analysis

75 100 D100 20

63 100 D60 0.0776

50 100 D30

37.5 100 D10

28 100 Uniformity Coefficient 1.2

20 100 Curvature Coefficient

14 99 Uniformity and Curvature Coefficient calculated in accordance 

with BS EN ISO 14688-2:201810 97

6.3 95

5 92

3.35 91

2 89

1.18 88

0.6 85

0.425 84

0.3 81

0.212 76

0.15 70

0.063 57

Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. This 

report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report relate only to the sample(s) submitted for testing.

Page 1 of 1 Date Reported: 15/10/2024 GF 366.11
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Katarzyna Koziel
Geotechnical Reporting Team Leader



TEST CERTIFICATE

DETERMINATION OF PARTICLE

SIZE DISTRIBUTION

Tested in Accordance with: BS EN ISO 17892-4:2016,

BS 1377-2:2022 cl. 10

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Sample Preparation:

mm

mm

mm

mm

Note: Tested in Accordance with  ISO 17892 -4, by sieving on as received or wet sample

Remarks:

Signed:

for and on behalf of i2 Analytical Ltd

Caulmert Ltd 6379

Glyndwr Innovations Ltd, St Asaph Business Park, 

St Asaph, LL17 0JD

24-043887-1

19/09/2024

24/09/2024

Cezary Salwa 04/10/2024

Dinerth Road Client - CS

326481 1.80

WS7 Not Given

D1 B

Brown slightly sandy CLAY

Sample was quartered, oven dried at 106.3 °C and broken down by hand.

Sieving Sedimentation Sample Proportions %  dry mass

Particle Size mm % Passing Particle Size mm % Passing
Very coarse 0.00

Gravel 1.00

500 100 Sand 23.00

300 100

150 100 Fines <0.063 mm 76.00

125 100

90 100 Grading Analysis

75 100 D100 10

63 100 D60

50 100 D30

37.5 100 D10

28 100 Uniformity Coefficient N/A

20 100 Curvature Coefficient

14 100 Uniformity and Curvature Coefficient calculated in accordance 

with BS EN ISO 14688-2:201810 100

6.3 100

5 99

3.35 99

2 99

1.18 99

0.6 98

0.425 97

0.3 96

0.212 94

0.15 90

0.063 76

Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. This 

report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report relate only to the sample(s) submitted for testing.

Page 1 of 1 Date Reported: 15/10/2024 GF 366.11
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CLAY COBBLES BOULDERS

Katarzyna Koziel
Geotechnical Reporting Team Leader
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Tel: 01248 672666 
Email: contact@caulmert.com 
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