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1.0 Introduction 

1.1 Project Background 

In January 2023 Curtins were instructed by Bruntwood Ltd to undertake an updated ground gas risk 

assessment of a site known as Building No. 3 Circle Square located at Newman Street, Manchester, 

M60 7HB. 

The proposed development on site comprises a 14-storey office development with ground floor 

commercial uses, along with road development off Newman Street, soft landscaping including an area 

of public open space on the west of site and hardstanding around the existing sub stations in the 

southwest of the site. The proposed development plans are included within Appendix A of this report.  

Curtins previously carried out a ground gas risk assessment for the site as part of Ground Investigation 

works. This report is intended to provide a revised ground gas risk assessment following recent enabling 

works and earthworks which have materially altered the site’s Conceptual Site Model. Alongside a full 

review of the site’s environmental, historical and geological setting, the extent of earthworks and 

enabling works has been reviewed to inform a revised semi quantitative ground gas risk assessment. 

1.2 Scope of Services 

The updated ground gas assessment has the following objectives: 

a) Confirm the appropriate British Standards used to derive the investigation and assessment 

of the site with respect to ground gas risk. 

b) Describe the nature and extent of enabling works and earthworks recently undertaken on 

the site. 

c) Establish the ground gas conceptual site model, derived in accordance with appropriate 

current British Standards and guidance including Land Contamination Risk Management. 

d) Summarise the factual information obtained through intrusive investigation and subsequent 

monitoring of ground gas monitoring wells.  

e) Provide a consolidated assessment of ground gas risk based on the available data 

sources with the assessment undertaken in accordance with current British Standards and 

best practice guidance.  

1.3 References 

1.3.1 Regulatory Framework 

The following current British Standards have formed the basis of the approach to, and undertaking of, 

the ground gas risk assessment at the site: 

1. BS8485:2015+A1:2019 - Code of practice for the design of protective measures for methane 
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and carbon dioxide ground gases for new buildings. 

2. BS8576:2013 - Guidance on investigations for ground gas - Permanent gases and volatile 

organic compounds (VOCs). 

Additional guidance documents referred to herein to supplement this assessment include: 

3. CIRIA (2007) - Assessing risks posed by hazardous ground.  

4. CL:AIRE (2012) – A Pragmatic Approach to Ground Gas Risk Assessment, Research Bulletin 

17 (RB17). 

1.3.2 Existing Reports 

Reference is also made to the following Curtins geo-environmental reports undertaken for the site:   

5. Curtins (2022) Circle Square, Building 3 Phase 1 Preliminary Risk Assessment Report Ref. 

080-CUR-00-XX-RP-GE-001 P02.  

6. Curtins (2022) Circle Square, Building 3 Phase 2 Ground Investigation Report Ref. CS3-CUR-

03-XX-RP-G-0002.  

7. Curtins (2022) Circle Square, Building 3 Remediation Strategy Ref. CS3-CUR-03-XX-RP-G-

0003. 

Curtins previous ground gas risk assessment was included in Curtins Phase 2 Ground Investigation 

report and recommendations for ground gas protection measures were detailed in Curtins Remediation 

Strategy. 
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2.0 The Site 

The following section aims to highlight the geological and anthropogenic features within influencing distance of 

the site (based on the available previous reporting (Ref.3&4)), which are considered to represent relevant 

potential ground gas sources at the development site. The extent of recent enabling and earthworks is also 

discussed in this section.  

2.1 Current Setting 

The site boundary includes Brancaster Road, between Oxford Road and Princess Street, an area of 

vacant land, bordered by a temporary hoarding, is located directly west of Princess Street and north of 

the recently constructed multi-storey car park.   

A small access road is present west of the hoarding and south of Brancaster Road, branching into two 

routes around an area of grassed soft landscaping. The first road branch runs adjacent to the 

Manchester Technology Centre, and the second as an exit route from the car park. A small substation 

and two larger substation buildings are located at the southern end of the soft landscaping.  

The southern portion of the site is located beneath Mancunian Way (A57(M)), currently used as a car 

park. Concrete pillars/columns support the overpass. Hatch, an outdoor food and drink venue, is located 

directly west of the southern boundary. The site location and boundary are illustrated in Figure 2.1. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1- Site Location Plan 

The surrounding land use generally comprises commercial and high-rise residential land use, the 

Mancunian Way is present south of the site with an overpass covering part of the southern boundary, 

Oxford Road train station is present 250m northwest of the site.  
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2.2 Previous Site Use 

Earliest available historical mapping (1848) show the site was mainly occupied by terraced properties 

with a timber yard on the north east of the site. By 1923, a church and school are present in the 

southwest of the site.  

By 1948 the timber yard was replaced by Medlock Works (rubber footwear) and clothing factories, and 

the church and school have been demolished except a singular building in the southwest. By 1954, the 

St Augustine school is noted with two buildings to the southwest of the site. A chimney was recorded 

in the south of the site. By 1987, the area southwest of the factory building is undeveloped wooded 

area. The site was cleared by 1990 and a new unnamed building constructed with the remainder of the 

site is occupied by car parking relating to Armstrong House. The building was demolished circa 2017.  

Throughout the site’s history, its local surroundings are generally occupied by industrial land use. 

2.3 Published Geology 

A study of the Envirocheck and and British Geological Survey (BGS) 1:50,000 mapping records (Solid 

and Drift) for Manchester (Sheet 085) dated 2010 as presented in Curtins Phase 1 report indicates the 

following geological and hydrogeological succession underlying the site. 

• Superficial Deposits: Glacial Till, Devensian; overlying 

•  Solid Geology: Chester Formation (sandstone) 

2.3.1 Made Ground Deposits 

BGS mapping records do not indicate the presence of Made Ground on site, however the borehole 

records indicate a limited thickness is likely to be present underlying the site. 

2.3.2 Superficial Deposits 

Superficial deposits are recorded as Glacial Till deposits comprising a heterogenous mixture of clays, 

sands and gravels varying widely in size and shape. 

2.3.3 Bedrock Deposits  

The site is underlain by the Chester Pebble Beds Formation of Early Triassic Age, typically recorded 

as conglomerates and reddish-brown cross-bedded, pebbly sandstones with subordinate beds of red-

brown mudstone.  

2.3.4 BGS Recorded Borehole Logs  

There is one BGS recorded boreholes log available for within 50m of the site.  

Table 2.3.4 – Summary of BGS Recorded Borehole Logs 
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Record Reference 
Location  

(NGR) 
Details 

(bottom to top of strata/details/thickness of strata) 

SJ89NW248 
50m (east) 
(384446, 
397390) 

0.00m to 3.05m bgl  Brown, CLAY (3.05m) 
3.05m to 18.29m bgl  Soft red SANDSTONE (15.24m) 
18.29m to 25.91m bgl  Red SANDSTONE with marl 

veins (7.62m) 
25.91m to 32.00m bgl  Hard red SANDSTONE (6.10m) 
32.00m to 64.62m bgl  Pebble bed SANDSTONE 

(32.61m)  
64.62m to 76.51m bgl  Hard red SANDSTONE with 

large pebbles (11.89m) 
 
76.51m bgl         Borehole complete  

2.3.5 Mining 

A review of the Coal Authority interactive mapping for the area indicates that the site is located within a 

Coal Mining Reporting Area but not within a Development High Risk Area. There are no recorded or 

probable surface, shallow or future coal mine workings within and as such the risk from coal mining to 

the development is Low. 

2.3.6 Radon 

The site is located within a Lower Probability Radon Area (less than 1% of homes are estimated to be 

at or above the Action Level). No radon protective measures are necessary. 

If a basement is proposed, a radon specialist should be contacted for advice. 

2.4 Landfill 

There are no recorded landfill sites within 1km of the site.  

The Phase 1 report (Ref. 1) identifies no potentially infilled land (non-water/water) within 250m of the 

site.   

2.5 Encountered Ground Conditions (Curtins Ground Investigations) 

2.5.1 Scope of Works 

Several phases of investigation have been undertaken by Curtins within the wider Circle Square 

Development site as summarised below.  

Prior to the building demolition, intrusive investigation was undertaken by Curtins in June 2019, 

comprising 4 No. window sample boreholes and 2 No. cable percussion boreholes with rotary coring 

follow on. Additional investigation was undertaken in August 2020 when the site was used and a 

contractor compound with further ground investigation in March 2022 following removal of the 

compound. The 2020 investigation included 2 No. cable percussion boreholes, and the 2022 

investigation included 5 No. window sample boreholes.  
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Boreholes were undertaken in positions beneath the proposed building footprint, reflecting the area not 

investigated in 2019 and to undertake additional soil sampling, in-situ testing, ground gas monitoring 

and groundwater level monitoring. 

In 2019, ground gas and groundwater monitoring standpipes were installed within the 2no. cable 

percussion boreholes and WS03, and in 2022 WS102, WS103 and WS105 were installed. Selected soil 

samples were subjected to laboratory analysis. Two groundwater samples were taken in 2022. A total 

of twelve ground gas monitoring visits have been undertaken. 

2.5.2 Summary of Ground Conditions 

Made Ground typically comprises as granular or concrete surface cover, underlain by dark brown/dark 

grey sandy gravelly clay with cobbles. Gravels/cobbles comprise brick, concrete, sandstone. Locally, 

fragments of tarmac, mudstone, quartzite, siltstone, ash, charcoal and wood were also recorded. A thin 

layer of organic matter/vegetation was recorded in WS102 (1.70-1.80m bgl).  

Made Ground was recorded to depths of between 1.60m to 7.50m bgl. Deeper Made Ground was 

described as ‘reworked’ ground, comprising soft dark brown slightly silty, gravelly clay in BHA and BHB. 

WS102, WS104 and WS105 recorded similar soils from depths of between 2.70m to 4.50m bgl. Made 

Ground was typically deepest towards the central portion of the proposed building footprint. 

Cohesive Glacial Till was recorded beneath Made Ground, from 1.60m to 7.50m bgl. Soils are typically 

recorded as firm or stiff dark brown or brown slightly gravelly silty clay. Gravels are typically recorded 

as fine and medium, sub-rounded sandstone, siltstone, mudstone and coal. 

The bedrock (Chester Formation) comprises medium strong locally weak, reddish-brown medium to 

coarse grained arenaceous sandstone from 9.50m to 11.00m bgl. The surface was heavily weathered 

in BHA (8.20m to 9.50m bgl), recovered as very dense reddish brown slightly gravelly medium and 

coarse sand. The quality of the rock improves with depth.  

Perched water was encountered within the Made Ground and within the cohesive Glacial Till. No 

groundwater monitoring has been undertaken within the bedrock.   

2.6 2022 Enabling Works & Earthworks 

Enabling works and Earthworks were undertaken by Bemus in 2022 in order to prepare the site for 

proposed construction works. Bemus have provided information on the extent of works undertaken as 

summarised below. No formal Specification or Completion report has been provided. 

The enabling and earthworks scope/strategy was as follows: 

• Site strip to remove any topsoil or artificial hard surfacing materials. 

• Undertake reduced level excavation to piling platform formation level. 

• Site turn down to proposed pile cut off level of the new foundations or natural undisturbed 

soils – between 2m & 2.4m below pile mat formation. 
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• Removal of all existing relic foundations / structures. 

• Break down and record position of all existing circular concrete piles. 

Bemus further noted that as part of the reduced level excavations any suitable granular Made Ground 

was set aside and subsequently re-used. Any soils deemed unsuitable, including organic type soils that 

were encountered were disposed of off-site at suitably licensed waste management facilities.  

Bemus note that this operation was carried out to the majority of the proposed building footprint, 

approximately between Gridline 5 & 12 and A to G. Gridlines are shown within Bridge Architect’s 

Proposed Ground Floor Plan Ref. CS3-BAR-03-00-DR-A-05-0120 in Appendix A. Excavation (turn) 

levels are provided in Bemus’ Drawing Ref. A0 200PL02/001, also enclosed in Appendix A. Turn levels 

are shown to be between 30.60 and 32.10m AOD.  

Across the remainder of the area beneath the proposed building footprint, which was generally the 

higher ground (to the rear of the existing retaining structures that ran along grid line H & 5, formally 

known as Cloak St), undisturbed natural clays were generally found at pile mat formation. 

Bemus state the design of the proposed piling mat prescribed a split-level solution and the piling mat 

design thickness was 650mm, the level of each piling mat and the location of the step was as follows: 

Grid Line 1 to 10 (western side of proposed building) 34.400m AOD 

Grid Line 10 to 21 (eastern side of proposed building) 32.800m AOD 

Based on the existing topography Bemus state that this design resulted in excavation depths to pilling 

mat formation level ranging from 0.5m to 2.5m between Grid Line 1 and 10, and 1.85m to 2.85m 

between Grid Line 10 and 21. 
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3.0 Conceptual Site Model 

3.1 Source Appraisal 

Potential gas generation sources are assessed below with respect the available historical, geological, 

and ground investigation information, along with an assessment of how the recent enabling and 

earthworks is likely to have impacted these identified sources.  

When considering the gas generation potential of the potential sources, reference has been made to 

Clause 8.7 in BS8576 Figure 6 as extracted below: 

 

 

Figure 4 – Excerpts of Clause 8.7 BS8576 

3.1.1 Historical Map Review 

Review of historical maps shows limited sources of ground gas. Made Ground imported to site from 

unknown sources as part of the various development phases has the potential to contain significant 

putrescible content which may represent a source of ground gas. The reason for the extensive Made 

Ground beneath the proposed building footprint is not evident in historic mapping. It is possible that the 

River Medlock once extended beneath the site and as diverted prior to earliest historic mapping or 

deeper Made Ground could be as a result of historical infrastructure e.g. deep Victorian Sewers. Deeper 

Made Ground may have an increased gassing potential, where containing significant putrescible 

material.  
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3.1.1 Published Geology Review 

Review of the published recorded geology does not highlight a potential source for gas. Where Alluvial 

soils are found beneath Made Ground this may be indicative of a former River Channel and can have 

an increased gassing potential where containing organic matter.  

3.1.1 Encountered Ground Conditions Review 

Review of encountered ground conditions from investigations records limited significant gassing 

sources within the Made Ground. Made Ground was of variable thickness, recorded at up to 7.50m 

thickness in BHA.  Locally fragments of ash and charcoal were recorded, however these are recorded 

as minor, secondary constituents. A thin layer of organic matter/vegetation was recorded in WS102 

(1.70-1.80m bgl). Descriptions of such organic inclusions in and of themselves do not highlight a 

significant source of gas generation.  Gases can be held within the pore spaces of these materials but 

typically are not generated from the material sufficient to force migration.  Furthermore the lateral and 

vertical extent of this material is limited. Made Ground is therefore considered to have a ‘Very Low’ gas 

generation potential in accordance with clause 8.7 below.  

Natural soils encountered during ground investigations are also typically considered to have a low 

degradable content. Minor organic secondary constituents were recorded including coal gravel locally 

and ‘wood’ fragments (in BHB at 7.00-8.60m bgl only). No evidence of Alluvial superficial soils was 

identified. Natural Soils are therefore considered to have a ‘Very Low’ gas generation potential in 

accordance with clause 8.7 below.  

3.1.1 Ground Conditions Post Earthworks Review 

Review of recent earthworks and enabling works indicates there has been a betterment of conditions 

on site. As part of the earthworks strategy and the associated reduced level dig any unsuitable soils 

including organic soils were removed from site to a depth of between 2-2.4m bgl (30.06 and 30.10m 

AOD). This includes in the area of WS102 where a thin organic layer was previously recorded at 1.60-

1.80m bgl (circa 32.30-32.10m AOD-based on previous topographical survey), reduced level 

excavations were undertaken to around 31.60m AOD in this area, therefore removing this material.  

The site is not situated within a radon affected area with less than 1% of properties above the radon 

action level. 

3.1.2 Off-site Sources 

A review of potential off-site sources does not highlight any known potential sources of gas with no 

known historic or active landfills within 500m of the site boundary.  

There has been numerous cycles of development locally and therefore similar potential gas generation 

sources are identified as on site including Made Ground of unknown composition associated with 

construction and filling.  
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Where alluvial soils are present around the River Medlock to north of site these may have organic, 

putrescible inclusions.  

Off-site soils are considered to have a ‘Very Low’ gas generation potential in accordance with clause 

8.7 below. 

3.1.3 Summary of Sources 

When assessing the ground model the following sources are considered to be remaining credible, albeit 

with very low generation potential: 

S1: Limited degradable content within Made Ground soils on site (below depth of earthworks). 

S2: Limited degradable content within natural soils on site (below depth of earthworks). 

S3: Potential degradable content within Made Ground soils off-site.  

S4: Potential degradable content within natural soils off-site.  

3.2 Pathway Appraisal 

Within natural soils and rocks ground gas can migrate through pore spaces (in unconsolidated strata), 

fractures, joints and bedding planes (consolidated strata). Man made pathways can also be formed 

through, for example, mine shafts, foundations and drainage runs.   

Typically, gas follows pressure differentials caused by internal or external stimulus, for example active 

generation of gas through organic matter degradation or rising water levels. 

In accordance with Clause 5.2 of BS8485:2015, ‘All potential pathways should be identified, which 

includes natural geological pathways, services, underground structures and mine workings. Pathways 

that are not credible should be discounted.’ 

Gas migration through cohesive superficial deposits is not anticipated to be significant given the 

predominance of cohesive soils. Made Ground soils are predominantly cohesive but some migration 

may be possible through granular inclusions or service construction. The recent earthworks and 

enabling works is likely to have limited potential migration in the upper deposits through construction of 

piling mat formed with compacted engineered fill.  

3.2.1 Summary of Pathways 

When assessing the ground model and source characteristics of the site the following are considered 

to be remaining credible pathways: 

P1: Vertical migration through permeable strata along pressure differential pathways to surface. 

P2: Horizontal migration caused by gas generation within Made Ground soils, followed by lateral 

and vertical flow through permeable strata along pressure differential pathways to the surface. 
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4.0 Ground Gas Risk Assessment 

The ground gas risk assessment adopts a tiered approach and uses the Guidance documents previously 

referenced. In the first instance this involves an evaluation of the Conceptual Site Model (as discussed in Section 

3.0) and thereafter validating this conceptual model with the ground gas data, the semi-quantitative risk 

assessment. 

4.1 Monitoring Well Installations 

Ground gas and groundwater monitoring 50mm diameter slotted pipes were installed within the cable 

percussion boreholes BH01 and BH02 (2019), and window sample boreholes WS03 (2019) and 

WS102, WS103, and WS105 (2022).  

A bentonite seal was placed at the top and bottom of each of the exploratory holes, surrounding the 

screened sections of the pipe. A gravel surround was installed in the annulus between the sides of the 

borehole and the slotted sections of the pipe.  

The monitoring wells were designed to assess the potential for ground gas and monitor groundwater 

levels. The screened sections therefore focused on the more permeable deposits and Made Ground 

deposits, where ground gas and groundwater may be encountered. 

A summary of the response zones are presented in Table 4.1. 

Table 4.1 – Monitoring Well Response Zones  

Investigation Date 
Borehole 

Ref. 

Response 
Zone 
m bgl 

(m AOD) 

Strata Description(s) 

2019 

BH01 
6.00 – 9.00 

(29.89 – 
36.89) 

Cohesive Glacial Till, thin sand band 

BH02 
3.00 – 8.00 

(31.80 – 
26.80) 

MADE GROUND, cohesive Glacial Till and granular Glacial Till 

WS03 
0.20 – 1.20 

(33.70 – 
32.70) 

MADE GROUND 

2022 

WS102 
1.00 – 2.00 

(33.00 – 
32.00) 

MADE GROUND 

WS103 
 

1.50 – 4.00 
(32.50 – 
30.00) 

MADE GROUND 

WS05 
1.00 – 3.00 

(37.80 – 
35.80) 

MADE GROUND 

 

A copy of the borehole logs can be referred to in Appendix B of this report. 
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4.2 Frequency of Monitoring and Factual Data Summary 

The appropriate monitoring and frequency of such should be determined by the Conceptual Site Model 

following the framework defined in BS8576.  As detailed in Section 3 using the framework defined 

BS8576 Figure 6, the overall gas generation potential of sources on the site is ‘Very Low’. This is based 

on a conservative worst-case scenario and considers the highest source generation potential. 

BS8576 Figure 6 also provides further guidance on monitoring frequencies for ‘Very Low’ risk sites. 

 

 

Figure 6: Excerpt of Figure 6 BS8576 

Based on the requirements defined in the appropriate British Standards, readings taken over two 

months with up to weekly measurements is considered appropriate for this site. 

This idealised frequency of monitoring has been exceeded with monitoring undertaken across two 

phases given the phased ground investigation works.  

During the 2019 investigation, six gas monitoring visits have been undertaken between 26th June and 

30th August 2019 with barometric pressure recorded between 989 and 1026mb. Rising barometric 

pressure was recorded on the 12th July 2019. Steady pressure was recorded on 26th June, 30th July and 

9th August.  Due to inability to access BH01 and BH02 during those monitoring visits, no ground gas 

monitoring data is available for those boreholes. Furthermore WS01, WS02 and WS04 were terminated 

prematurely due to consistently encountered a concrete obstruction. Ground gas data is therefore only 

available for WS03 from the 2019 intrusive investigation.  

Five return ground gas monitoring visits were undertaken between 17th March and 16th June 2022, 

including the three monitoring wells installed in 2022, and BH02, whilst BH01 could not be located. 

Barometric pressures were recorded between 1010mb and 1019mb, including two visits where falling 

barometric state was recorded. 
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The frequency and duration of monitoring is considered to be in full compliance with both current 

Standards and guidance referenced above. Various monitoring rounds were also undertaken during 

periods of low atmospheric pressure and when atmospheric pressure trends were falling. 

4.3 Ground Gas Monitoring Results 

The results log sheets are contained within Appendix E and summarised in Table 4.3a and Table 4.3b.   

Table 4.3a – Summary of Ground Gas Monitoring Results (2019)  

Borehole Ref. 
Maximum Methane 
Concentration (%) 

Maximum Carbon 
Dioxide 

Concentration (%) 

Minimum 
Steady Oxygen 
Concentration 

(%) 

Maximum gas flow 
(l/hr) 

WS03 <0.1 0.7 8.5 <0.1 
 

As discussed in Section 3.2, similar ground gas readings were recorded over six monitoring visits in 

WS3/1 following the 2015 preliminary investigation.  

Carbon Monoxide (CO) and Hydrogen Sulphide (H2S) was recorded below the instrument’s detection 

limit within all the monitoring wells throughout the 2019 monitoring period.  

During the 2019 monitoring period, Methane (CH4), was recorded below the limit of detection of the 

monitoring instrument. Carbon Dioxide (CO2) was recorded in peak concentrations of up to 0.7% v/v, 

and no elevated air flow was recorded. 

Table 4.3b – Summary of Ground Gas Monitoring Results (2022)  

Borehole Ref. 

Maximum Methane 
Concentration (%) 

Maximum Carbon 
Dioxide 

Concentration (%) 

Minimum 
Steady Oxygen 
Concentration 

(%) 

Maximum gas flow 
(l/hr) 

Max SS Max SS Max SS 

WS102 4.8 4.8 0.3 <0.1 7.3 67.81 <0.1 

WS103 <0.1 <0.1 <0.1 <0.1 3.3 3.9 <0.1 

WS105 <0.1 <0.1 0.6 0.6 8.9 <0.1 <0.1 

BH02 (2019) <0.1 <0.1 1.1 0.9 14.1 <0.1 <0.1 

1 – Steady state air flow rate recorded within 1 minute. 

During the 2022 investigation, CH4 concentrations were recorded below the limit of detection in all wells, 

with exception of WS102, where maximum concentrations of up to 4.8% v/v were recorded. CO2 

concentrations of up to 1.1% v/v were recorded.  

Concentrations of carbon monoxide and hydrogen sulphide were recorded up to 6ppm and 4ppm 

respectively. 

4.3.1 Consideration of Elevated Peak Flow Rates 

The greatest peak air flow rates were recorded in WS102, up to 67.8 l/hr on Visit 4. Elevated peak flow 

rates were also recorded in WS103 at a peak of 3.9 l/hr on Visit 2. On occasions where an elevated 
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flow rate was recorded the entirety (or almost the entirety) of the response zone in these boreholes is 

flooded. The peak air flow rate reduced to a steady state within 1 minute on all occasions.   

It is considered that the peak high flow rates in these flooded boreholes is likely to be linked to rising 

shallow groundwater in the solid section of the well installation causing an increase in internal pressure 

within the pipework, which is released, and subsequently equalised, when the valve tap is opened, 

resulting in the high observed peak flows preceding the considerably lower steady flow. This ‘piston 

effect’ is detailed within BS8485:2015 and CL:AIRE Research Bulletin RB 17.   

The peak flow rates in WS102 and WS103 are therefore discounted from the borehole hazardous gas 

flow rate calculations in Section 4.4. 

4.3.2 Consideration of Elevated Methane 

Clause 6.4 of BS8485 states that where typical gas concentrations are >1%v/v for methane 

consideration should be given to increasing a CS1 classification to CS2. 

Levels of methane typically across the site were recorded at below method detection limit except for 

within WS102. Methane in WS102 was recorded above 1% during 2022 monitoring visits on visit 2, visit 

4 & visit 5, recorded at a highest concentration of 4.8% on visit 4. Water level was recorded at between 

0.87m and 1.10m bgl on these monitoring visits and so the well screen was fully flooded (or very close 

to) on each of these occasions.  

WS102 recorded a thin band of organic matter and buried vegetation from 1.70m and 1.80m bgl which 

may have acted as a source for small volumes of methane. Gases can be held within the pore spaces 

of these materials but typically are not generated from the material sufficient to force migration.  

Gas concentrations are not consistent between monitoring rounds and are noted to fluctuate between 

0.6% and the peak levels of methane observed.   

Consideration should be given the impact of the monitoring well itself.   As detailed in CL:AIRE Research 

Bulletin 17 (RB17), gas wells are an artificial construction in the ground that can in some instances 

cause high gas concentrations from or in the well headspace that are not necessarily representative of 

sustained surface gas emissions. These can be caused by numerous factors, such as the degradation 

of organic materials in silts or standing groundwater.  In addition, gas concentrations in the ground (or 

monitoring well) should not be confused with volume of gas present. The two are very different and a 

small volume of gas can give rise to a high concentration in a monitoring well as noted in RB17.  Gas 

trapped within pore spaces in the soil can readily collect in monitoring wells installed in the ground 

providing this over estimation of total gas concentration. 

Elevated peak flows were recorded within this monitroing but dissipated to steady state flow rates of 

<0.1 l/hr and are therefore considered to be associated with flooding of the response zone as described 

in Section 4.3.1 creating a piston effect. Elevated methane is often associated with the same effect, 
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small volumes of methane dissolved in groundwater degas from the solution and build up in the 

headspace and the headspace becomes pressurised as groundwater levels rise.  

In order for a positive gas flow to be generated and sustained there needs to be significant gas 

generation (e.g. degradable putrescible wastes) or a conduit for pressure differentials between surface 

and gas at depth (e.g. mine entries, geological faults etc).  No conditions for gas flow generation have 

been identified based on historical data review or during the recent intrusive works.  As such, the lack 

of sustained flow recorded in monitoring wells is expected based on the Conceptual Site Model. 

It is further noted that given the extent of recent earthworks any shallow organic soils or materials 

(including that identified in WS102) will have been disturbed during the reduced level dig. The 

earthworks contractor has described how such material would have been considered unsuitable for re-

use and disposed of off-site.  

Given the lack of significant sources of methane identified, the variations in recorded concentrations 

and the lack of sustained flow it is considered that the recorded methane concentrations are artificially 

inflated by mechanisms within or associated to the well itself and are unlikely to be reflective of the true 

ground gas regime.   

As no viable mechanism for flow has been identified and in view of the recent earthworks acting to 

remove any minor unsuitable/organic materials from the upper soils which has a (minor) gas generation 

potential, it is assessed that the Conceptual Site Model does not warrant an increase in Characteristic 

Situation from CS1 to CS2 based on methane concentrations in WS102 alone. 

Further to the above, consideration has also been given to the potential combustibility of the recorded 

methane and oxygen concentrations recorded on the site. The mixture of methane and oxygen recorded 

in WS102 were not considered explosive or potentially capable of forming explosive mixtures with air.   

4.4 Interpretation of Gas Monitoring Data and Conceptual Site Model 

In accordance with BS8485:2019 consideration of the recorded soil gas flow rates, enables hazardous 

gas flow rates (Qhg) to be evaluated. Qhg is derived for both ‘borehole’ and ‘worst case check’ scenarios 

and a comparison made in support of an appropriate assessment of ground gas risk. For a ‘borehole’ 

scenario (highest hazardous gas flow rate i.e. in a single borehole, on discrete monitoring event) steady 

state flow rates and maximum gas concentrations are adopted, whilst for a ‘worst case check’ scenario 

(highest Qhg across the entire dataset irrespective of location and discrete monitoring events) peak 

flows and gas concentrations are adopted (discounting any which have been deemed to be 

unrepresentative, such as those in flooded wells).  

Evaluation of the ‘borehole’ scenario (highest gas flow rate in a single borehole) and ‘worst case check’ 

(highest hazardous gas flow rate that is theoretically possible, i.e. in any borehole) records a maximum 

Qhg of 0.0048 l/hr for methane and 0.0011 l/hr for carbon dioxide.  
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The ‘worst case check’ Qhg indicates a Characteristic Situation 1 (CS1) gas regime, not requiring 

protection measures.  

As discussed in Section 4.3 it is assessed that the Conceptual Site Model does not warrant an increase 

in Characteristic Situation from CS1 to CS2 based on methane concentrations in WS102. 

The potential risks from ground gases to the excavations are to be dealt with by the Contractor, in 

accordance with the Confined Space Regulations, during construction. Appropriate ground gas 

monitoring and safety measures should be in place during the works, as the potential presence of 

ground gases could pose a risk in any confined spaces of deep excavations. 

4.5 Hazardous Gas Risk Ratings  

A Characteristic Situation 1 classification is therefore deemed suitable for the site and as such the 

development does not require gas protection measures. The risk to end users from hazardous ground 

gas migration into internal airspaces is therefore considered to be Low.  

Contractors undertaking excavations should undertake their own risk assessments with regards to risks 

posed by working in confined spaces.  

The site is not situated within a radon affected area with less than 1% of properties above the radon 

action level. The likelihood of Radon gas affecting the buildings is therefore considered to be Unlikely.  
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5.0 Conclusions 

Curtins have re-assessed the risk from hazardous ground gases on the proposed development site with 

consideration of the recent enabling works and earthworks which have materially altered the Conceptual Site 

Model (CSM).  

The Conceptual Site Model, based on environmental, historical, and geological setting,  review of intrusive 

investigation data and review of recent earthworks, identified limited remaining ground gas generation sources, 

all of which were noted to have a ‘Very Low’ gas generation potential. Limited migration pathways were also 

identified.  

Eleven ground gas monitoring visits were undertaken by Curtins in total across two phases of ground 

investigation, albeit with only one borehole monitored during the 2019 programme. The frequency and duration 

of monitoring is considered to be in full compliance with both current Standards and guidance. 

Evaluation of the ‘borehole’ scenario (highest gas flow rate in a single borehole) and ‘worst case check’ (highest 

hazardous gas flow rate that is theoretically possible, i.e. in any borehole) records a maximum Qhg of 0.0048 

l/hr for methane and 0.0011 l/hr for carbon dioxide. Peak gas concentrations in ‘flooded’ boreholes are 

discounted as deemed to be unrepresentative. The ‘Worst Case Check’ indicates a Characteristic Situation 1 

(CS1) gas regime, not requiring protection measures. 

Elevated methane was encountered in one monitoring well previously (WS102) at a maximum concentration of 

4.7%. As no viable mechanism for flow has been identified and in view of the recent earthworks acting to remove 

any minor unsuitable/organic materials from the upper soils where (minor) gas generation potential was 

previously noted, it is assessed that the Conceptual Site Model does not warrant an increase in Characteristic 

Situation from CS1 to CS2 based on methane concentrations in WS102 alone.  

The site is not situated within a radon affected area with less than 1% of properties above the radon action level. 

The likelihood of Radon gas affecting the buildings is therefore considered to be Unlikely and radon protection 

measures are not considered necessary.  

No ground gas protection measures are therefore considered to be required within the proposed development. 

It is recommended that Curtins Remediation Strategy report is updated to account for these changes.  
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Appendices  

Appendix A Drawings 

• Curtins Exploratory Hole Location Plans 

• Bemus Pile Locations and Excavation (Turn) Levels Drawing 

• Bridge Architects Proposed Ground  Floor Plan 
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Proposed Ground Floor Plan (PP 00)
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rev P01 - 2022-04-06 - Stage 3/Work in Progress Issue.

rev P02 - 2022-06-17 - Stage 3 Issue.
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rev P04 - 2022-09-12 - Stage 4 - PRELIMINARY Issue.
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FIRE CURTAIN DETAIL

COLUMN BOX. DETAIL
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ACC. SHOWER
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drawings and specification

please refer to Structural Engineers 
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blockwork walls:

POST ROOM ELEV./DETAILS
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L014-...-A-220110

PRAYER ROOM ELEV./DETAILS

L014-...-A-780205

COMM UNIT 1 ELEVS./DETAILS
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COMM UNIT 2 ELEV./ DETAILS
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RECEPTION ELEVS./ DETAILS
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STAIR 01 & 02 ELEVS./ DETAILS
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STAIR 12 ELEVS./ DETAILS

L014-...-A-220150

STAIR 07 ELEVS./ DETAILS
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STAGE 4 - TENDER DESIGN INTENT

rev P05 - 2022-11-14 issued for Stage 4 - Tender Design Intent

Proposed Ground Floor G.A. Plan

Awaiting confirmation of design from Client
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design from Power-On
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Circle Square Building 3  

Updated Ground Gas Risk Assessment 

Appendix B Factual Data 

• Curtins Exploratory Hole Logs 

• Curtins Ground Gas Monitoring Data & Calibration Certs 

 

 
 

 



Borehole Log
Borehole No.

WS01
Sheet 1 of 1

Project Name: Circle Square Plot 12
Project No.
069467

Co-ords: -
Hole Type

WS

Location: Manchester Level: 33.90
Scale
1:50

Client: Bruntwood Circle Square 12 Ltd Dates: 14/06/2019 - 14/06/2019
Logged By

Remarks
Service inspection pit hand excavated from GL to 0.30m. Borehole terminated at 0.30m bgl due to concrete obstruction. 
No groundwater encountered. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05

0.30

Level
(m)

33.85

33.60

Legend Stratum Description

ASPHALT.
MADE GROUND of light brown gravelly fine to 
medium SAND with low cobble content of brick 
and concrete. Gravel is angular to subangular, 
fine to coarse of brick, concrete and asphalt. 

End of borehole at 0.30 m

1

2

3

4

5

6

7

8

9

10

0.25 ES



Borehole Log
Borehole No.

WS01A
Sheet 1 of 1

Project Name: Circle Square Plot 12
Project No.
069467

Co-ords: -
Hole Type

WS

Location: Manchester Level: 33.90
Scale
1:50

Client: Bruntwood Circle Square 12 Ltd Dates: 14/06/2019 - 14/06/2019
Logged By

Remarks
Service inspection pit hand excavated from GL to 0.30m. Borehole terminated at 0.30m bgl due to concrete obstruction. 
No groundwater encountered. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05

0.30

Level
(m)

33.85

33.60

Legend Stratum Description

ASPHALT.
MADE GROUND of light brown gravelly fine to 
medium SAND with low cobble content of brick 
and concrete. Gravel is angular to subangular, 
fine to coarse of brick, concrete and asphalt. 
(SUB-BASE)

End of borehole at 0.30 m 1

2

3

4

5

6

7

8

9

10



Borehole Log
Borehole No.

WS01B
Sheet 1 of 1

Project Name: Circle Square Plot 12
Project No.
069467

Co-ords: -
Hole Type

WS

Location: Manchester Level: 33.90
Scale
1:50

Client: Bruntwood Circle Square 12 Ltd Dates: 14/06/2019 - 14/06/2019
Logged By

Remarks
Service inspection pit hand excavated from GL to 0.25m. Borehole terminated at 0.25m bgl due to concrete obstruction. 
No groundwater encountered. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05
0.25

Level
(m)

33.85
33.65

Legend Stratum Description

ASPHALT.
MADE GROUND of light brown gravelly fine to 
medium SAND with low cobble content of brick 
and concrete. Gravel is angular to subangular, 
fine to coarse of brick, concrete and asphalt. 
(SUB-BASE)

End of borehole at 0.25 m 1

2

3

4

5

6

7

8

9

10



Borehole Log
Borehole No.

WS02
Sheet 1 of 1

Project Name: Circle Square Plot 12
Project No.
069467

Co-ords: -
Hole Type

WS

Location: Manchester Level: 34.40
Scale
1:50

Client: Bruntwood Circle Square 12 Ltd Dates: 14/06/2019 - 14/06/2019
Logged By

Remarks
Service inspection pit hand excavated from GL to 0.75m Borehole terminated at 0.75m bgl due to concrete obstruction. 
No groundwater encountered. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05
0.20

0.75

Level
(m)

34.35
34.20

33.65

Legend Stratum Description

ASPHALT.
MADE GROUND of light brown gravelly fine to 
medium SAND with low cobble content of brick 
and concrete. Gravel is angular to subangular, 
fine to coarse of brick, concrete and asphalt. 
(SUB-BASE)
MADE GROUND of firm brown slightly gravelly 
CLAY with low cobble content of brick. Gravel is 
angular to subangular, fine to coarse of brick, 
concrete, slate and sandstone. 

End of borehole at 0.75 m

1

2

3

4

5

6

7

8

9

10

0.10 ES



Borehole Log
Borehole No.

WS02A
Sheet 1 of 1

Project Name: Circle Square Plot 12
Project No.
069467

Co-ords: -
Hole Type

WS

Location: Manchester Level: 34.40
Scale
1:50

Client: Bruntwood Circle Square 12 Ltd Dates: 14/06/2019 - 14/06/2019
Logged By

Remarks
Service inspection pit hand excavated from GL to 0.70m. Borehole terminated at 0.60m bgl due to concrete obstruction. 
No groundwater encountered.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05
0.15

0.70

Level
(m)

34.35
34.25

33.70

Legend Stratum Description

ASPHALT.
MADE GROUND of light brown gravelly fine to 
medium SAND with low cobble content of brick. 
Gravel is angular to subangular, fine to coarse of 
brick, concrete, asphalt. (SUB-BASE) 
MADE GROUND of firm brown slightly gravelly 
CLAY with low cobble content of brick. Gravel is 
angular to subangular, fine to coarse of brick, 
concrete, slate and sandstone. 

End of borehole at 0.70 m

1

2

3

4

5

6

7

8

9

10



Borehole Log
Borehole No.

WS03
Sheet 1 of 1

Project Name: Circle Square Plot 12
Project No.
069467

Co-ords: -
Hole Type

WS

Location: Manchester Level: 33.90
Scale
1:50

Client: Bruntwood Circle Square 12 Ltd Dates: 14/06/2019 - 14/06/2019
Logged By

Remarks
Service inspection pit hand excavated from GL to 1.20m. Groundwater encountered at 0.65m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

1.60

2.20

5.00

Level
(m)

32.30

31.70

28.90

Legend Stratum Description

MADE GROUND of stiff light brown grey very 
gravelly slightly sandy CLAY with moderate 
cobble content of brick. Gravel in angular to 
subrounded, fine to coarse of brick, concrete and 
slate.

Soft light brown mottled grey slightly gravelly 
CLAY. Gravel is subrounded to subangular, fine 
to medium of sandstone. 

Stiff brown slightly gravelly CLAY. Gravel is 
subrounded to subangular, fine to coarse of 
sandstone. 

End of borehole at 5.00 m

1

2

3

4

5

6

7

8

9

10

0.20 ES

0.80 ES

1.20 N=34 (4,6/8,10,8,8)

2.00 N=5 (2,1/2,1,1,1)

2.40 - 2.60 D

3.00 N=12 (1,2/3,3,3,3)

4.00 N=12 (1,2/3,3,3,3)

5.00 N=14 (2,2/2,2,4,6)



Borehole Log
Borehole No.

WS04
Sheet 1 of 1

Project Name: Circle Square Plot 12
Project No.
069467

Co-ords: -
Hole Type

WS

Location: Manchester Level: 33.40
Scale
1:50

Client: Bruntwood Circle Square 12 Ltd Dates: 14/06/2019 - 14/06/2019
Logged By

Remarks
Service inspection pit hand excavated from GL to 0.60m. Borehole terminated at 0.60m bgl due to concrete obstruction. 
No groundwater encountered.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.02

0.60

Level
(m)

33.38

32.80

Legend Stratum Description

ASPHALT.
MADE GROUND of light brown gravelly fine to 
medium SAND. Gravel is angular to subangular, 
fine to coarse of brick, concrete and asphalt. 
(SUB-BASE)

End of borehole at 0.60 m

1

2

3

4

5

6

7

8

9

10



Borehole Log
Borehole No.

WS04A
Sheet 1 of 1

Project Name: Circle Square Plot 12
Project No.
069467

Co-ords: -
Hole Type

WS

Location: Manchester Level: 33.40
Scale
1:50

Client: Bruntwood Circle Square 12 Ltd Dates: 14/06/2019 - 14/06/2019
Logged By

Remarks
Service inspection pit hand excavated from GL to 0.55m. Borehole termianted due at 0.55m bgl due to concrete 
obstruction. No groundwater encountered. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05

0.55

Level
(m)

33.35

32.85

Legend Stratum Description

ASPHALT.
MADE GROUND of light brown gravelly fine to 
medium SAND. Gravel is angular to subangular, 
fine to coarse of brick, concrete and asphalt. 
(SUB-BASE)

End of borehole at 0.55 m

1

2

3

4

5

6

7

8

9

10



Borehole Log
Borehole No.

BH01
Sheet 1 of 1

Project Name: Circle Square Plot 12
Project No.
069467

Co-ords: -
Hole Type

CP

Location: Manchester Level: 35.89
Scale
1:50

Client: Bruntwood Circle Square 12 Ltd Dates: 01/06/2019 - 01/06/2019
Logged By

ES

Remarks
Water seepage at 2.0 m and groundwater level at 9.5 m. Refer to Geocore logs for rock logs and core recovery 
parameters. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05
0.20

1.80

2.60

7.10
7.30

9.40

Level
(m)

35.84
35.69

34.09

33.29

28.79
28.59

26.49

Legend Stratum Description

Asphalt surface slab
Dark brown to black fine to coarse sub rounded 
to angular asphalt and concrete GRAVEL. High 
concrete cobble content. (Made Ground).
Dark orangey brown sandy fine to coarse sub 
rounded to angular concrete and sandstone 
GRAVEL. Low concrete and sandstone cobble 
content. (Made Ground).

Soft to firm dark brown mottled reddy brown 
sandy gravelly CLAY. Gravel is fine to coarse 
sub rounded to angular sandstone.

Firm to stiff dary grey slightly gravelly CLAY. 
Gravel is fine to coarse rounded to sub angular 
sandstone.

Orange brown fine to coarse sub rounded to sub 
angular SAND.
Soft to firm occasionally stiff dark brown very 
sandy slightly gravelly CLAY. Gravel is fine to 
coarse sub rounded to angular sandstone.

End of borehole at 9.40 m

1

2

3

4

5

6

7

8

9

10

0.70 ES

1.20 N=18 (2,3/3,4,5,6)

2.00 ES
2.00 N=14 (2,2/2,3,4,5)

3.00 U

3.40 D

3.80 D
4.00 N=15 (2,2/3,3,4,5)
4.20 ES

4.60 D

4.90 D
5.00 U

5.40 D

6.00 N=20 (2,3/3,4,6,7)
6.20 B

7.40 D
7.50 N=50 (6,7/50 for 

225mm)
7.80 D

8.50 D



Borehole Log
Borehole No.

BH02
Sheet 1 of 1

Project Name: Circle Square Plot 12
Project No.
069467

Co-ords: -
Hole Type

CP

Location: Manchester Level: 34.80
Scale
1:50

Client: Bruntwood Circle Square 12 Ltd Dates: 15/06/2019 - 16/06/2019
Logged By

Remarks
Service inspection pit excavated from GL to 1.20m. Groundwater encountered at 3.10m bgl.  Refer to Geocore logs for 
rock logs and core recovery parameters. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.30

0.65

2.60

3.00

3.60

7.80

9.00

Level
(m)

34.50

34.15

32.20

31.80

31.20

27.00

25.80

Legend Stratum Description

ASPHALT

MADE GROUND of light brown gravelly fine to 
medium SAND. Gravel is angular to subangular 
of concrete. 
MADE GROUND of light brown yellow gravelly 
medium to coarse SAND. Gravel is subangular 
to subrounded, fine to medium including 
sandstone, concrete and brick.

MADE GROUND of firm dark grey slightly 
gravelly slightly sandy CLAY with a moderate 
cobble content of brick. Gravel is angular to 
subangular, fine to coarse including brick, metal 
and ceramic. 
MADE GROUND of firm dark grey black gravelly 
slightly sandy CLAY. Gravel is subangular to 
subrounded including brick and ceramic. Strong 
odour noted. 
Firm to stiff brown slightly gravelly CLAY. Gravel 
is subangular to subrounded, fine to coarse 
including sandstone. 

Reddish brown slightly gravelly medium to 
coarse SAND. Gravel is subrounded, fine to 
coarse of sandstone (Weathered Sandstone)

End of borehole at 9.00 m

1

2

3

4

5

6

7

8

9

10

0.45 ES

1.00 ES
1.20 50 (25 for 135mm/50 

for 30mm)

2.00 N=25 (3,3/3,3,14,5)

3.00 N=15 (4,5/5,3,3,4)
3.00 - 3.10 ES

3.70 ES

4.00 N=23 (2,5/4,6,6,7)

4.70 - 4.80 D

5.00 N=26 (3,5/5,5,7,9)

6.00 D

6.50 N=29 (3,4/6,6,8,9)

8.00 N=51 (11,13/51 for 
228mm)
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Borehole Log
Borehole No.

BHA
Sheet 1 of 2

Project Name: Circle Square Plot 12 
Project No.
069467.304

Co-ords: 384372306.03 -
397359534.19

Hole Type
CP

Location: Manchester Level: 32.02
Scale
1:50

Client: John Sisk & Son Ltd Dates: 04/08/2020 - 04/08/2020
Logged By

RT

Remarks
Service inspection pit excavated from GL to 1.20m. Groundwater encountered at 7.50m, strike rose to 7.00m after 
20minutes. Chiseling for an hour between 9.00m to 10.00m. Borehole complete at 10.10m bgl within sandstone bedrock. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

2.60

7.50

8.20

9.50

Level
(m)

29.42

24.52

23.82

22.52

Legend Stratum Description

MADE GROUND of firm dark grey very gravelly 
clay with occasional cobbles. Gravel is medium 
to coarse and sub-angular to angular of 
concrete, timber, brick, metal, ceramic, siltstone 
and sandstone. Cobbles are sub-angular of brick 
and concrete. 

Grey concrete boulder along the southern side of the hand 
pit. Between 0.60 - 0.80m bgl. 

MADE GROUND of soft dark brown slightly silty, 
gravelly clay. Gravel is fine to medium and sub-
rounded to sub-angular of brick, sandstone and 
siltstone (reworked clay). 

Firm dark brown slightly gravelly silty CLAY. 
Gravel is fine to medium and sub-rounded of 
coal, sandstone and siltstone. 

Very dense reddish-brown slightly gravelly 
medium to coarse SAND. Gravel is fine to 
coarse and sub-rounded of sandstone 
(Weathered Sandstone). 

Reddish-brown SANDSTONE bedrock.

Continued on next sheet

1

2

3

4

5

6

7

8

9

10

1.20 N=8 (3,1/2,2,2,2)

2.00 N=6 (2,3/2,1,2,1)

3.00 N=7 (2,1/1,2,2,2)

4.00 N=5 (2,2/1,1,2,1)

5.00 N=8 (2,1/2,2,1,3)

6.00 N=6 (1,2/2,1,2,1)

7.50 N=11 (2,2/2,3,3,3)

9.00 50 (8,9/50 for 
170mm)



Borehole Log
Borehole No.

BHA
Sheet 2 of 2

Project Name: Circle Square Plot 12 
Project No.
069467.304

Co-ords: 384372306.03 -
397359534.19

Hole Type
CP

Location: Manchester Level: 32.02
Scale
1:50

Client: John Sisk & Son Ltd Dates: 04/08/2020 - 04/08/2020
Logged By

RT

Remarks
Service inspection pit excavated from GL to 1.20m. Groundwater encountered at 7.50m, strike rose to 7.00m after 
20minutes. Chiseling for an hour between 9.00m to 10.00m. Borehole complete at 10.10m bgl within sandstone bedrock. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

10.10

Level
(m)

21.92

Legend Stratum Description

End of borehole at 10.10 m

11

12

13

14

15

16

17

18

19

20

10.00 50 (25 for 60mm/50 
for 50mm)



Borehole Log
Borehole No.

BHB
Sheet 1 of 2

Project Name: Circle Square Plot 12 
Project No.
069467.304

Co-ords: 384393596.13 -
397356537.25

Hole Type
CP

Location: Manchester Level: 34.21
Scale
1:50

Client: John Sisk & Son Ltd Dates: 05/08/2020 - 05/08/2020
Logged By

RT

Remarks
Service inspection pit excavated from GL to 1.20m. Groundwater encountered at 3.00m and 10.50m, strike at 3.00m did 
not rise after 20minutes, strike at 10.50m rose to 8.50m after 20minutes. Chiseling for an hour between 11.50m to 
12.00m. Borehole complete at 12.10m bgl within sandstone bedrock. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

3.00

3.80

7.00

8.60

Level
(m)

31.21

30.41

27.21

25.61

Legend Stratum Description

MADE GROUND of firm dark grey very gravelly 
clay with occasional cobbles. Gravel is medium 
to coarse and sub-angular to angular of 
concrete, timber, brick, metal, ceramic, siltstone 
and sandstone. Cobbles are sub-angular of brick 
and concrete. 

MADE GROUND of soft blackish-brown very 
gravelly clay. Gravel is medium to coarse and 
sub-angular of brick, concrete, sandstone and 
siltstone. 

MADE GROUND of soft dark brown gravelly 
clay. Gravel is fine to coarse and sub-rounded to 
sub-angular of brick, ash, coal, siltstone and 
sandstone (reworked clay). 

Firm dark brown very silty gravelly CLAY. Gravel 
is fine to medium and sub-rounded of coal, wood 
fragments, sandstone and siltstone. 

Reddish-brown slightly gravelly sand. Gravel is fine to 
medium of sandstone. Between 8.50 - 8.60m bgl.
Firm dark brown slightly gravelly CLAY. Gravel is 
fine to medium and rounded of sandstone and 
siltstone. 

Continued on next sheet

1

2

3

4

5

6

7

8

9

10

1.20 N=14 (3,3/4,3,3,4)

2.00 N=12 (4,3/2,3,3,4)

3.00 N=5 (2,1/2,1,1,1)

4.00 N=5 (2,2/1,1,2,1)

5.00 N=7 (2,2/2,1,2,2)

6.00 N=10 (3,3/3,2,3,2)

7.50 N=10 (3,3/2,3,3,2)

9.00 N=11 (3,2/3,3,2,3)



Borehole Log
Borehole No.

BHB
Sheet 2 of 2

Project Name: Circle Square Plot 12 
Project No.
069467.304

Co-ords: 384393596.13 -
397356537.25

Hole Type
CP

Location: Manchester Level: 34.21
Scale
1:50

Client: John Sisk & Son Ltd Dates: 05/08/2020 - 05/08/2020
Logged By

RT

Remarks
Service inspection pit excavated from GL to 1.20m. Groundwater encountered at 3.00m and 10.50m, strike at 3.00m did 
not rise after 20minutes, strike at 10.50m rose to 8.50m after 20minutes. Chiseling for an hour between 11.50m to 
12.00m. Borehole complete at 12.10m bgl within sandstone bedrock. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

10.50

11.00

12.10

Level
(m)

23.71

23.21

22.11

Legend Stratum Description

Dense dark grey SAND and GRAVEL with 
frequent cobbles. Gravel is rounded of siltstone 
and sandstone. Cobbles are rounded of 
siltstone. 
Reddish-brown SANDSTONE bedrock. 

End of borehole at 12.10 m

11

12

13

14

15

16

17

18

19

20

10.50 N=40 
(6,8/9,10,11,10)

11.00 50 (25 for 30mm/50 
for 25mm)

12.00 50 (25 for 35mm/50 
for 30mm)



Borehole Log
Borehole No.

WS101
Sheet 1 of 1

Project Name: Circle Square Building 3 
(Formerly Plot 12)

Project No.
B080355.300

Co-ords: -
Hole Type

WS

Location: Circle Square, Manchester Level:
Scale
1:20

Client: Bruntwood Circle Square 12 Ltd Dates: 02/03/2022 - 02/03/2022
Logged By

TW

Remarks
Service inspection pit hand excavated from GL to 1.20m. No groundwater encountered. Borehole refused at 1.40m bgl 
on obstruction in Made ground, attempted re-drilling and also rfused at 1.40m bgl. Borehole backfilled with arisings.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10

0.20

0.40

1.47

Level
(m) Legend Stratum Description

MADE GROUND: Concrete over, light brown, 
compact, slightly cobbley sandy gravel. Sand is 
fine to medium. Gravel is fine to coarse, angular 
sandstone, concrete and roadstone. Cobbles of 
concrete. (SUBBASE)
MADE GROUND: Concrete boulder (required 
breaking out).
MADE GROUND: Brown, slightly clayey sandy 
gravel. Sand is fine to medium. Gravel is fine to 
coarse, angular brick, tarmac, concrete, 
sandstone, mudstone, quartzite and siltstone. 
Occassional cobbles of brick. (BRICK FILL)
MADE GROUND: Very stiff, brown, sandy very 
gravelly clay. Sand is fine to medium. Gravel is 
fine to coarse, angular brick, ash, charcoal, 
sandstone, mudstone, quartzite and siltstone.

Brick cobbles present from 0.9 to 1.0m bgl.

Large obstruction at 1.45m bgl which could not be advanced 
through. 

End of borehole at 1.47 m

1

2

3

4

0.50 ES

1.20 50 (25 for 95mm/50 
for 170mm)

1.20 - 1.65 D



Borehole Log
Borehole No.

WS102
Sheet 1 of 1

Project Name: Circle Square Building 3 
(Formerly Plot 12)

Project No.
B080355.300

Co-ords: -
Hole Type

WS

Location: Circle Square, Manchester Level:
Scale
1:20

Client: Bruntwood Circle Square 12 Ltd Dates: 02/03/2022 - 02/03/2022
Logged By

TW

Remarks
Service inspection pit hand excavated from GL to 1.20m. No groundwater encountered. Borehole aborted in possibly re-
worked natural soil due to anomaly readings from UXO magnetometer. Borehole installed with ground gas/water 
monitoring well in shallower Made Ground strata to 2.0m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10

0.90

1.60

1.80

2.70

3.00

Level
(m) Legend Stratum Description

MADE GROUND: Roadstone over, light brown, 
compact, slightly cobbley sandy gravel. Sand is 
fine to medium. Gravel is fine to coarse, angular 
sandstone, concrete and roadstone. Cobbles of 
concrete. (SUBBASE)
MADE GROUND: Brown, slightly clayey gravelly 
sand. Sand is fine to medium. Gravel is fine to 
coarse, angular brick, tarmac, concrete, 
sandstone, mudstone, quartzite and siltstone. 
Occassional cobbles of brick and quartzite. 
(BRICK FILL)

MADE GROUND: Firm, brown, slightly sandy 
very gravelly clay. Sand is fine to medium. 
Gravel is fine to coarse, angular brick, ash, 
charcoal, sandstone, mudstone, quartzite and 
siltstone.

MADE GROUND: Firm, dark greyish brown, 
slightly gravelly very sandy clay. Sand is fine to 
medium. Gravel is fine to coarse, angular to 
subangular brick, ash, charcoal, sandstone, 
mudstone, quartzite and siltstone.

Organic matter and buried vegetation from 1.70 to 1.80m 
bgl.
MADE GROUND: Firm, brown and orangish 
brown, andy gravelly clay. Sand is fine to 
medium. Gravel is fine to coarse, angular to 
subangular brick, charcoal, sandstone and 
mudstone.

Firm, orangish brown, slightly silty sandy CLAY. 
Sand is fine. (POSSIBLY REWORKED)

End of borehole at 3.00 m

1

2

3

4

0.20 ES

1.20 N=14 (5,6/4,3,4,3)
1.20 - 1.65 D

2.00 N=13 (3,3/3,4,3,3)

2.90 D



Borehole Log
Borehole No.

WS103
Sheet 1 of 2

Project Name: Circle Square Building 3 
(Formerly Plot 12)

Project No.
B080355.300

Co-ords: -
Hole Type

WS

Location: Circle Square, Manchester Level:
Scale
1:20

Client: Bruntwood Circle Square 12 Ltd Dates: 02/03/2022 - 02/03/2022
Logged By

TW

Remarks
Service inspection pit hand excavated from GL to 1.20m. Groundwater encountered at 3.00m bgl. Borehole terminated at 
4.00m bgl after core barrell knocked off line and stuck in Made Ground at 1.00m bgl. Borehole installed with ground gas/
water monitoring well in Made Ground to 4.00m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20

0.50

1.50

1.70

1.85

2.20

3.00

3.60

Level
(m) Legend Stratum Description

MADE GROUND: Roadstone over, light brown, 
compact, slightly cobbley sandy gravel. Sand is 
fine to medium. Gravel is fine to coarse, angular 
sandstone, concrete and roadstone. Cobbles of 
concrete. (SUBBASE)
MADE GROUND: Brown, slightly clayey gravelly 
sand. Sand is fine to medium. Gravel is fine to 
coarse, angular brick, tarmac, concrete, 
sandstone, mudstone, quartzite and siltstone. 
Occassional cobbles of brick and quartzite. 
(BRICK FILL)
MADE GROUND: Stiff, brown, sandy gravelly 
clay. Sand is fine to medium. Gravel is fine to 
coarse, angular brick, ash, charcoal, sandstone, 
mudstone, quartzite and siltstone. Occasional 
cobbles of brick and concrete.

MADE GROUND: Medium dense, black, slightly 
clayey sandy gravel. Sand is fine to medium. 
Gravel is fine to coarse, angular brick, ash, 
charcoal, sandstone and mudstone.
MADE GROUND: Medium dense, orangish 
brown, fine to medium sand.
MADE GROUND: Very soft, dark greyish brown, 
sandy gravelly clay. Sand is fine to medium. 
Gravel is fine to coarse, angular brick, ash, 
charcoal, sandstone and mudstone.

MADE GROUND: Very soft, dark grey, slightly 
silty sandy gravelly clay. Sand is fine to medium. 
Gravel is fine to coarse, angular brick, ash, 
charcoal, sandstone and mudstone.

MADE GROUND: Very soft, wet, dark grey, 
slightly silty clayey gravelly sand. Sand is fine to 
medium. Gravel is fine to coarse, angular ash, 
charcoal, sandstone and mudstone.

Core barrell pushed off line and getting stuck on cobbles in 
Made Ground at 1.0m bgl.

MADE GROUND: Very soft, wet, dark grey, 
slightly sandy slightly gravelly silty clay. Sand is 
fine to medium. Gravel is fine to coarse, angular 
ash, charcoal, sandstone and mudstone.

Continued on next sheet

1

2

3

4

1.00 ES

1.20 N=15 (5,3/3,4,4,4)

1.60 ES

2.00 N=1 (0,0/0,1,0,0)
2.00 - 2.45 D

3.00 N=0 (0,0/0,0,0,0)

4.00 N=3 (0,0/0,1,1,1)



Borehole Log
Borehole No.

WS103
Sheet 2 of 2

Project Name: Circle Square Building 3 
(Formerly Plot 12)

Project No.
B080355.300

Co-ords: -
Hole Type

WS

Location: Circle Square, Manchester Level:
Scale
1:20

Client: Bruntwood Circle Square 12 Ltd Dates: 02/03/2022 - 02/03/2022
Logged By

TW

Remarks
Service inspection pit hand excavated from GL to 1.20m. Groundwater encountered at 3.00m bgl. Borehole terminated at 
4.00m bgl after core barrell knocked off line and stuck in Made Ground at 1.00m bgl. Borehole installed with ground gas/
water monitoring well in Made Ground to 4.00m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

4.45

Level
(m) Legend Stratum Description

End of borehole at 4.45 m

5

6

7

8

4.00 - 4.45 D



Borehole Log
Borehole No.

WS104
Sheet 1 of 1

Project Name: Circle Square Building 3 
(Formerly Plot 12)

Project No.
B080355.300

Co-ords: -
Hole Type

WS

Location: Circle Square, Manchester Level:
Scale
1:20

Client: Bruntwood Circle Square 12 Ltd Dates: 02/03/2022 - 02/03/2022
Logged By

TW

Remarks
Service inspection pit hand excavated from GL to 1.20m. Groundwater encountered at 2.00m bgl. Borehole collapsed 
twice to 2.30m bgl from 3.0m bgl despite re-drilling. Borehole backfilled with arising. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.30

0.70

1.00

1.70

2.00

2.80

3.45

Level
(m) Legend Stratum Description

MADE GROUND: Concrete over, light brown, 
compact, slightly cobbley sandy gravel. Sand is 
fine to medium. Gravel is fine to coarse, angular 
sandstone, concrete and roadstone. Cobbles of 
concrete. (SUBBASE)
MADE GROUND: Brown, slightly cobbley 
gravelly sand. Sand is fine to medium. Gravel is 
fine to coarse, angular brick, tarmac, concrete, 
sandstone, mudstone, quartzite and siltstone. 
Occassional cobbles of brick and quartzite. 
(BRICK FILL)

MADE GROUND: Yellowish brown, slightly 
clayey gravelly sand. Sand is fine to medium. 
Gravel is fine to coarse, angular brick, concrete, 
tarmac, sandstone and mudstone.

MADE GROUND: Very stiff, brown, sandy 
gravelly clay. Sand is fine to medium. Gravel is 
fine to coarse, angular brick, concrete, 
sandstone and mudstone.

MADE GROUND: Very stiff, dark greyish brown, 
sandy gravelly clay. Sand is fine to medium. 
Gravel is fine to coarse, angular brick, ash, 
charcoal, sandstone and mudstone.

Abundant ash and tarmac from 1.90 to 2.0m bgl.
MADE GROUND: Loose, black, slightly clayey 
sandy gravel. Sand is fine to medium. Gravel is 
fine to coarse, angular brick, ash, charcoal, 
sandstone and mudstone.

Firm, orangish brown, slightly silty sandy slightly 
gravelly CLAY. Sand is fine. Gravel is fine to 
medium, subangular mudstone and siltstone. 
(POSSIBLY REWORKED)

End of borehole at 3.45 m

1

2

3

4

0.80 ES

1.20 N=50 (25 for 
95mm/50 for 255mm)

2.00 N=4 (3,2/2,1,1,0)

2.80 - 3.00 D



Borehole Log
Borehole No.

WS105
Sheet 1 of 2

Project Name: Circle Square Building 3 
(Formerly Plot 12)

Project No.
B080355.300

Co-ords: -
Hole Type

WS

Location: Circle Square, Manchester Level:
Scale
1:20

Client: Bruntwood Circle Square 12 Ltd Dates: 02/03/2022 - 02/03/2022
Logged By

TW

Remarks
Service inspection pit hand excavated from GL to 1.20m. Groundwater encountered at 2.00m bgl. Borehole collapsed 
twice to 3.20m bgl from 4.0m bgl despite re-drilling. Borehole installed with ground gas/water monitoring well in Made 
Ground to 3.00m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.30

1.00

2.70

3.70

3.90

Level
(m) Legend Stratum Description

MADE GROUND: Concrete over, light brown, 
compact, slightly cobbley sandy gravel. Sand is 
fine to medium. Gravel is fine to coarse, angular 
sandstone, concrete and roadstone. Cobbles of 
concrete. (SUBBASE)
MADE GROUND: Light brown, compact, slightly 
cobbley gravelly sand. Sand is fine to medium. 
Gravel is fine to coarse, angular brick, tarmac, 
concrete, sandstone, mudstone, quartzite and 
siltstone. Occassional cobbles of brick and 
quartzite. (BRICK FILL)

MADE GROUND: Stiff, dark greyish brown, 
sandy gravelly clay. Sand is fine to medium. 
Gravel is fine to coarse, angular brick, ash, 
charcoal, sandstone and mudstone. Occasional 
cobbles of brick.

Layer of ash from 1.50 to 1.70m bgl.

Green and brown sand band with white Made Ground 
material (unknown composition) from 1.70 to 1.80m bgl.

Becoming very soft at 2.0m bgl.

MADE GROUND: Very soft, wet, brown, sandy 
gravelly clay. Sand is fine to medium. Gravel is 
fine to coarse, angular brick, charcoal, 
sandstone and mudstone.

MADE GROUND: Very loose, black, wet, slightly 
clayey sandy gravel. Sand is fine to medium. 
Gravel is fine to coarse, angular brick, ash, 
charcoal, sandstone and mudstone.

Continued on next sheet

1

2

3

4

1.20 N=29 (5,5/5,7,7,10)

1.75 ES

2.00 N=1 (1,0/0,1,0,0)

3.00 N=3 (1,0/0,1,1,1)
3.00 - 3.45 D

4.00 ES



Borehole Log
Borehole No.

WS105
Sheet 2 of 2

Project Name: Circle Square Building 3 
(Formerly Plot 12)

Project No.
B080355.300

Co-ords: -
Hole Type

WS

Location: Circle Square, Manchester Level:
Scale
1:20

Client: Bruntwood Circle Square 12 Ltd Dates: 02/03/2022 - 02/03/2022
Logged By

TW

Remarks
Service inspection pit hand excavated from GL to 1.20m. Groundwater encountered at 2.00m bgl. Borehole collapsed 
twice to 3.20m bgl from 4.0m bgl despite re-drilling. Borehole installed with ground gas/water monitoring well in Made 
Ground to 3.00m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

4.45

Level
(m) Legend Stratum Description

Soft, orangish brown, slightly silty sandy CLAY. 
Sand is fine. (POSSIBLY REWORKED)

End of borehole at 4.45 m

5

6

7

8

4.00 N=6 (0,0/2,1,2,1)
4.00 - 4.45 D



Curtins

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Circle Square Plot 12 Date: 26/06/2019 & 27/06/2019

Job Number: B069467 Visit: 1

Client: Bruntwood Weather: Sunny

Barometric State: Steady Ground Conditions: Dry

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS03 1026 0.0 0.0 0.0 0.0 0.0 0.0 8.5 0 0 0.95 1.15

BH01

BH02

Notes Logged by

PN

Flow Methane
Carbon    

Dioxide

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

1% gas volume = 10,000 ppm

ppm m bgl

GAS MONITORING LOG SHEET

All other gases recorded at 'steady state' unless otherwise stated

 mb l/hr %%

N
o

te

% ppm m bgl



Curtins

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Circle Square Plot 12 Date: 12/07/2019

Job Number: B069467 Visit: 2

Client: Bruntwood Weather: Overcast

Barometric State: Rising Ground Conditions: Wet

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS03 1010 0.0 0.0 0.0 0.0 0.0 0.0 15.7 0 1 0.47 0.99

BH01 1

BH02 1

Notes Logged by

1 Unable to access exploratory holes due to deliveries on site. ZH

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane
Carbon    

Dioxide

N
o

te

 mb l/hr % %



Curtins

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Circle Square Plot 12 Date: 22/07/2019

Job Number: B069467 Visit: 3

Client: Bruntwood Weather: Sunny

Barometric State: Steady Ground Conditions: Dry

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS03 1009 0.0 0.0 0.0 0.0 0.0 0.0 14.6 0 0 0.54 1.00

BH01 1

BH02

Notes Logged by

1 Hydrogen Sulphide and Carbon Monoxide constantly fluctuating throughout. AHW

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane
Carbon    

Dioxide

N
o

te

 mb l/hr % %



Curtins

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Circle Square Plot 12 Date: 30/07/2019

Job Number: B069467 Visit: 4

Client: Bruntwood Weather: Overcast

Barometric State: Steady Ground Conditions: Dry

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS03 1000 0.0 0.0 0.0 0.0 0.7 0.7 14.4 0 0 0.47 1.00

BH01

BH02

Notes Logged by

ZH

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane
Carbon    

Dioxide

N
o

te

 mb l/hr % %



Curtins

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Circle Square Plot 12 Date: 09/08/2019

Job Number: B069467 Visit: 5

Client: Bruntwood Weather: Dry

Barometric State: Steady Ground Conditions: Damp

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS03 989 0.0 0.0 0.0 0.0 0.0 0.0 16.5 0 0 0.50 0.99

BH01

BH02

Notes Logged by

PN

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane
Carbon    

Dioxide

N
o

te

 mb l/hr % %



Curtins

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Circle Square Plot 12 Date: 30/08/2019

Job Number: B069467 Visit: 6

Client: Bruntwood Weather: Overcast

Barometric State: Steady Ground Conditions: Dry

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS03 1014 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0 0 0.64 0.99

BH01 1

BH02

Notes Logged by

1 Gas tap open PN

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane
Carbon    

Dioxide

N
o

te

 mb l/hr % %



Curtins
Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG
Tel: 0161 236 2394
Fax: 0161 228 7902

Project: Circle Sq Building 3 - Add WSDate: 17/03/2022

Job Number: B080355 Visit: 1

Client: Bruntwood Weather: Sunny

Barometric State: Rising Ground Conditions: Wet

Borehole 
Reference 

Barometric 
Pressure Oxygen Hydrogen 

Sulphide
Carbon 

Monoxide
Water      
Level

Borehole 
Base

Max SS Max SS Max SS

WS102 1030 1.00 2.13 1

WS103 1030 1.74 3.45 1

WS105 1030 2.29 3.15 1

BH01 2

BH02 1030 7.70 7.73 1

Notes Logged by

1 Boreholes not gas monitored due to monitor malfunction. TW
2 BH01 could not be located.

GAS MONITORING LOG SHEET

All other gases recorded at 'steady state' unless otherwise stated

 mb l/hr %%

N
ote

% ppm m bgl

Flow Methane Carbon    
Dioxide

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 
1% gas volume = 10,000 ppm

ppm m bgl



Curtins
Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG
Tel: 0161 236 2394
Fax: 0161 228 7902

Project: Circle Sq Building 3 - Add WS Date: 20/05/2022

Job Number: B080355 Visit: 2

Client: Bruntwood Weather: Cloudy

Barometric State: Falling Ground Conditions: Dry

Borehole 
Reference 

Barometric 
Pressure Oxygen Hydrogen 

Sulphide
Carbon 

Monoxide
Water      
Level

Borehole 
Base

Max SS Max SS Max SS

WS102 1015 0.9 0.0 1.5 1.5 0.3 0.0 20.8 0 0 0.87 2.13 1,2

WS103 1015 3.9 0.0 0.0 0.0 0.0 0.0 6.3 0 0 1.67 3.45 3

WS105 1015 0.0 0.0 0.0 0.0 0.1 0.1 13.3 0 0 2.30 3.15 2

BH01 4

BH02 1015 0.0 0.0 0.0 0.0 0.7 0.7 16.6 0 0 7.72 7.73

Notes Logged by

1 Steady state gas flow reached after 1 min. TW
2 Developed for water sampling - bailed dry.
3 Steady state gas flow reached after 10 seconds.
4 Borehole not located.

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane Carbon    
Dioxide

N
ote

 mb l/hr % %

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm
Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl



Curtins
Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG
Tel: 0161 236 2394
Fax: 0161 228 7902

Project: Circle Sq Building 3 - Add WSDate: 31/05/2022

Job Number: B080355 Visit: 3

Client: Bruntwood Weather: Cloudy

Barometric State: Steady Ground Conditions: Wet

Borehole 
Reference 

Barometric 
Pressure Oxygen Hydrogen 

Sulphide
Carbon 

Monoxide
Water      
Level

Borehole 
Base

Max SS Max SS Max SS

WS102 1011 0.91 2.13 1,2

WS103 1011 0.2 0.0 0.0 0.0 0.0 0.0 6.8 0 0 1.75 3.45 3

WS105 1011 0.0 0.0 0.0 0.0 0.5 0.5 10.5 0 0 2.33 3.15 2

BH01 4

BH02 1011 0.0 0.0 0.0 0.0 0.4 0.4 17.4 0 0 Dry 7.73

Notes Logged by

1 Borehole flooded - unable to be gas monitored TW
2 Groundwater sample taken from borehole
3 Steady state gas flow reached after 10 seconds.
4 Borehole not located.

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane Carbon    
Dioxide

N
ote

 mb l/hr % %

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm
Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl



Curtins
Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG
Tel: 0161 236 2394
Fax: 0161 228 7902

Project: Circle Sq Building 3 - Add WSDate: 06/06/2022

Job Number: B080355 Visit: 4

Client: Bruntwood Weather: Overcast

Barometric State: Steady Ground Conditions: Dry

Borehole 
Reference 

Barometric 
Pressure Oxygen Hydrogen 

Sulphide
Carbon 

Monoxide
Water      
Level

Borehole 
Base

Max SS Max SS Max SS

WS102 1011 67.8 0.0 4.8 4.8 0.0 0.0 7.3 4 6 1.10 2.12 1

WS103 1012 0.0 0.0 0.0 0.0 0.0 0.0 3.3 2 0 1.74 3.38

WS105 1012 0.0 0.0 0.0 0.0 0.6 0.6 9.0 2 0 2.31 3.18

BH01 - - - - - - - - - - - - 2

BH02 1011 0.0 0.0 0.0 0.0 1.1 0.9 14.1 2 0 Dry 7.76

Notes Logged by

1 - Steady state air flow rate recorded after 1 minute. LEL >99.9%. MH
2 - Borehole BH01 could not be located.

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane Carbon    
Dioxide

N
ote

 mb l/hr % %

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm
Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl



Curtins
Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG
Tel: 0161 236 2394
Fax: 0161 228 7902

Project: Circle Sq Building 3 - Add WSDate: 10/06/2022

Job Number: B080355 Visit: 5

Client: Bruntwood Weather: Sunny

Barometric State: Steady Ground Conditions: Dry

Borehole 
Reference 

Barometric 
Pressure Oxygen Hydrogen 

Sulphide
Carbon 

Monoxide
Water      
Level

Borehole 
Base

Max SS Max SS Max SS

WS101 1012 36.1 0.0 2.7 2.7 0.0 0.0 15.7 0 3 0.90 2.14 1

WS103 1012 0.8 0.0 0.0 0.0 0.0 0.0 4.5 0 0 1.69 3.37 2

WS105 1012 0.0 0.0 0.0 0.0 0.5 0.5 8.9 2 0 2.31 3.18

BH01 - - - - - - - - - - - - 3

BH02 1010 0.0 0.0 0.0 0.0 0.5 0.4 18.1 1 0 Dry 7.76

Notes Logged by

1 - Steady state air flow rate recorded after 40 seconds. MH
2 - Steady state air flow rate recorded after 3 seconds.
3 - Could not located BH01.

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane Carbon    
Dioxide

N
ote

 mb l/hr % %

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm
Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl



Curtins
Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG
Tel: 0161 236 2394
Fax: 0161 228 7902

Project: Circle Sq Building 3 - Add WSDate: 16/06/2022

Job Number: B080355 Visit: 6

Client: Bruntwood Weather: Clear

Barometric State: Falling Ground Conditions: Dry

Borehole 
Reference 

Barometric 
Pressure Oxygen Hydrogen 

Sulphide
Carbon 

Monoxide
Water      
Level

Borehole 
Base

Max SS Max SS Max SS

WS101 1019 0.0 0.0 0.6 0.6 0.0 0.0 18.9 0 3 0.92 2.17 1

WS103 1019 0.0 0.0 0.0 0.0 0.0 0.0 4.6 0 2 1.67 3.39 1

WS105 1019 0.0 0.0 0.0 0.0 0.5 0.5 10.0 0 1 2.09 3.19 1

BH01 - - - - - - - - - - - - -

BH02 1018 0.0 0.0 0.0 0.0 0.4 0.2 19.9 0 1 dry 7.77 1

Notes Logged by

1 Steady state gas flow atchieved instantly RuT

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane Carbon    
Dioxide

N
ote

 mb l/hr % %

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm
Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl













 

 

Our Locations 

Birmingham 
2 The Wharf 
Bridge Street 
Birmingham 
B1 2JS 
T. 0121 643 4694 
birmingham@curtins.com 

Glasgow 
Queens House 
29 St Vincent Place 
Glasgow 
G1 2DT 
T. 0141 319 8777 
glasgow@curtins.com 

Bristol 
Quayside 
40-58 Hotwell Road 
Bristol 
BS8 4UQ 
T. 0117 302 7560 
bristol@curtins.com 

Kendal 
Units 24 & 25 Riverside Place 
K Village 
Lound Road 
Kendal 
LA9 7FH 
T. 01539 724 823 
kendal@curtins.com 

Cambridge 
50 Cambridge Place 
Cambridge 
CB2 1NS 
T. 01223 631 799 
cambridge@curtins.com 

Leeds 
Ground Floor 
Rose Wharf 
78-80 East Street 
Leeds 
LS9 8EE 
T. 0113 274 8509 
leeds@curtins.com 

Cardiff 
3 Cwrt-y-Parc 
Earlswood Road 
Cardiff 
CF14 5GH 
T. 029 2068 0900 
cardiff@curtins.com 

Liverpool 
51-55 Tithebarn Street 
Liverpool 
L2 2SB 
T. 0151 726 2000 
liverpool@curtins.com 

Douglas 
Varley House 
29-31 Duke Street 
Douglas 
Isle of Man 
IM1 2AZ 
T. 01624 624 585 
douglas@curtins.com 

London 
40 Compton Street 
London 
EC1V 0BD 
T. 020 7324 2240 
london@curtins.com 

Dublin 
11 Pembroke Lane 
Dublin 2 
D02 CX82 
Ireland 
T. +353 1 507 9447 
dublin@curtins.com 

Manchester 
Merchant Exchange 
17-19 Whitworth Street West 
Manchester 
M1 5WG 
T. 0161 236 2394 
manchester@curtins.com 

Edinburgh 
1a Belford Road 
Edinburgh 
EH4 3BL 
T. 0131 225 2175 
edinburgh@curtins.com 

Nottingham 
56 The Ropewalk 
Nottingham 
NG1 5DW 
T. 0115 941 5551 
nottingham@curtins.com 

 

Curtins Consulting Ltd registered in England and Wales No: 2054159  
Registered office: 51-55 Tithebarn Street, Liverpool, L2 2SB 
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