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The following technical note is required to summarise the ground condition information 

on the site, in support of the planning pre-application. 
 

 

Previous Information 
 

A site-specific ground investigation has not yet been completed for the CISM building. The site works for 

the ground investigation will commence in January 2020, with an interpretative report available in 

February 2020. 

 

However, we have access to 3 previous ground investigation reports, completed for 3 adjacent buildings 

on the Bay campus (Computational Foundry, IMPACT and ESRI), which provide the basis for the following 

understanding of the possible ground conditions. 

 

The following are the conclusions of the combined 3 ground investigation reports: 

 

 

Ground Conditions 
 

The anticipated ground conditions are as follows: 

 

A 2-3m thick horizon of made ground (gravel, cobbles and sand) was observed across the site. Beneath 

the made ground was 8-13m deep layer of fine to medium grained sand, overlaying a 3-5m deep layer of 

stiff to very stiff gravelly clay. Bedrock was encountered at approximately 20.0m below ground level, 

comprising of extremely weak grey mudstone. 

 

Summary of anticipated ground conditions 

 

Strata Depth range to 

top of stratum 

(m b.g.l) 

Depth to base of 

stratum (m b.g.l) 

Brief description 

Made Ground Ground Level 2.50-3.20 Gravelly fine to medium SAND with many 

cobbles and some boulders of Quartzitic 

Sandstone 

Aeolian Sand 2.50-3.20 10.90-15.50 Medium dense to dense light brown and 

yellowish brown fine to medium SAND with 

calcareous shell fragments. 

Fluvio-Glacial 

Till 

10.90-15.50 20.30-23.00 Stiff in places very stiff dark brown and greyish 

brown slightly sandy gravelly CLAY with many 

subrounded cobbles. 

Lower Coal 

Measures 

20.30-23.00 Unknown Extremely weak grey MUDSTONE received as 

clayey sub-angular fine to medium gravel sized 

fragments. 
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Made ground: 

The investigation revealed a variable thickness of Made Ground across the site, ranging from 

1.5m to 6.2m.  The Made Ground was found to comprise of sandy gravel/ gravelly sand in the 

upper horizons, this is most likely to be associated with the up-filling works undertaken across 

the wider Swansea Bay Campus site. Underlying this layer the Made Ground is found to comprise 

of coarse gravel of mixed lithology and slag. It is anticipated that a proportion of the Made 

Ground will be removed and replaced with selected granular fill and/or lightweight fill. Stiffness of 

the Made Ground has been derived using SPT correlation E’=N60 (MPa) after CIRIA 580 (2003).    

 

There are significant sandstone cobbles and boulders within the Glacial Deposits underlying the site. 

These obstructions are likely to limit the piling solution to pre-cast driven piles as there is the flexibility to 

remove and reinstall piles in the event of an obstruction; this is less feasible with other piling methods.  

 

 

Ground Water 
 

Ground water was encountered at depths from 0.5m – 5.4m BGL. However, from knowledge of the site 

we would suggest that ground water level should be assumed to be approximately 1.0m below ground 

level. Therefore, due to the combination of shallow ground water table and sandy soil conditions, there is 

a risk of excavation instability and collapse. 

 

 

Ground Gas 
 

The results of a site-specific ground investigation for an adjacent plot (ESRI) (maximum gas 

concentration and maximum flow rate) have been reviewed and interpret that the adjacent site should be 

classified as Characteristic Situation 2 (CS2) (low risk). Therefore, it is assumed that results of the site-

specific ground gas monitoring for CISM will also identify it to be a CS2 classification. 

 

The ground gas monitoring results for the adjacent building are as follows: 

 

- Atmospheric pressure ranged between 1008 and 1023 mB 

- Methane GSV Max was 0.804 l/hour 

- Carbon dioxide GSV Max was 0.124 l/hour 

- Oxygen ranged between 0.00% and 79.8% v.v; and 

- Ground gas flow was recorded between -8.1 l/hr and 4.0 l/hr. 

 

Note: It is also important to consider that the site used to be a BP transit site, so there is a risk of 

petrochemical contamination, so hydrocarbon vapours could be a risk. 

 

 

Contamination 
 

CISM is located in the north-east corner of the former BP Transit Site, which was previously used for 

storage of petroleum hydrocarbons and chemical products. It is understood that the Fabian Way site has 

undergone decommissioning, environmental assessments and remedial works since 2002. However, the 

extent or depth of remediation below the proposed CISM building is not clear. A 2013 site investigation 

report suggested that no active remedial works has been completed for ground below ESRI and only 

earthworks to raise site levels. 
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Note:  

During a 2013 investigation, BH106 (shown on the attached borehole plan) encountered a 

reinforced concrete slab, below which hydrocarbon impacted sand deposits were observed 

from 3.2 to 4.0 below ground level. A strong hydrocarbon odour and sheens indicative of phase 

separated hydrocarbons were also noted in conjunction with the impact sand deposits. Globules 

of hydrocarbon product were also observed during the collection of ground water samples from 

BH106. 

 

Soil contamination:  

A review of the chemical analysis has highlighted elevated concentrations of lead and zinc in soil 

within TP3 located beneath the proposed ESRI building. Concentrations of Total Petroleum 

Hydrocarbons (TPH) were recorded within soil in BH106, albeit at lower concentrations than 

within groundwater and analysis. 

 

Remediation Works (2009-2012)  

The works were designed to focus on the treatment of residual sources of petroleum 

hydrocarbon contamination within the ground and groundwater, ensuring the site was suitable 

for its intended end-use.  The sources of residual contamination were reduced to meet the 

agreed target levels for human health and groundwater. A groundwater monitoring programme 

was set in place in order to demonstrate natural attenuation on the site to the satisfaction of 

Natural Resources Wales.  The remedial works were completed successfully in 2011, however 

groundwater monitoring is on-going and continues to show degrading conditions of residual 

contaminants.  

 

 

Geotechnical Hazards 
 

The following ground-related hazards have been identified during the investigation:  

 

1. Engineered Fill and Made Ground   

The ground investigation carried out has identified the presence of a significant 

thickness of Made Ground/Engineered Fill. The Made Ground stratum beneath the site is 

considered to be a low bearing capacity soils.  Consequently, it is considered unsuitable 

for shallow foundations. 

 

2. Shallow Groundwater  

Groundwater had been identified at shallow depth in some of the exploratory holes.  

Shallow excavations are likely to encounter groundwater and appropriate groundwater 

control will be required. If control of groundwater at shallow depth is likely to be difficult 

to achieve it is recommended that shallow excavations are limited wherever possible.   

 

3. Obstructions  

Within the Glacial Deposits cobbles and boulders of sandstone were encountered at 

varying locations and depths throughout the site.  During the site investigation many 

holes encountered hard drilling and chiselling was required to penetrate to the required 

depth.  Any foundation solution should consider these obstructions. 

 

4. Contamination at Depth 

The site has been remediated to a specific depth, therefore, there is a risk that ground 

may be contaminated at a much greater depth. Therefore, any intrusive investigations or 

any bored piles need to be aware of the risks associated and ensure mitigating 

measures. 



Appendix A

2013 Ground Investigation (ESRI)

Borehole Logs



MANUFACTURING

SMART

ESRI

E 270154.945

N 192830.267

E 270163.553

N 192830.993

E 270168.181

N 192811.038

E 270093.757

N 192796.859

E 270100.707

N 192798.471

E 270135.356

N 192803.426

E 270134.678

N 192806.348

E 270141.622

N 192807.959

E 270142.299

N 192805.036

E 270155.225

N 192829.062

E 270144.263

N 192836.742

E 270188.802

N 192847.070

E 270172.374

N 192917.912

E 270127.835

N 192907.583

E 270253.437

N 192936.479

E 270257.388

N 192919.442

E 270256.279

N 192913.544

E 270205.899

N 192901.860

E 270205.052

N 192905.513

E 270253.573

N 192923.423

E 270256.136

N 192914.152

E 270256.779

N 192919.300

E 270255.744

N 192914.061

E 270255.709

N 192923.918

E 270201.893

N 192904.781

E 270201.385

N 192906.973

E 270199.273

N 192906.483

E 270196.571

N 192902.382

E 270188.541

N 192900.520

E 270185.768

N 192902.249

E 270183.208

N 192920.193

E 270182.041

N 192918.321

E 270195.169

N 192922.967

E 270197.084

N 192921.969

E 270201.523

N 192922.998

E 270200.840

N 192924.282

E 270200.983

N 192923.674

E 270201.347

N 192923.758

E 270169.812

N 192805.998

E 270179.392

N 192808.220

E 270265.779

N 192856.996

E 270254.895

N 192854.472

E 270261.221

N 192827.196



















Appendix B

2013 Ground Investigation (ESRI)

Ground Gas Monitoring



Groundwater and Ground Gas Monitoring Form

Site Name Equipment Serial No. Calibrated

Client Gas Analyser Yes

Job No. Dipmeter

Date Pressure at End mB Interface Probe

Start Time Weather Conditions

End Time Temperature oC

Borehole 

Pressure

Depth to 

Water

Depth to 

Base

Thickness 

of product
Sampled?

Top Bottom Initial Steady (mB) Initial Steady Initial Steady Initial Steady PID H2S CO (m) (m) (mm) (Y/N)

1 BH100(s) 0.50 3.00 -0.3 -0.3 0 0 2.6 2.6 4.5 0.8 1 0 0 3.01 0 No

2 BH100(d) 3.50 11.20 0 0 0 0 20.1 20.1 79.2 79.8 1 0 0 2.97 8.89 0 Yes

3 BH101(s) 0.50 3.00 2.5 2.5 1.7 1.7 3.5 3.5 1.6 0.0 2 0 0 3.04 0 No

4 BH101(d) 3.50 10.00 -0.3 -0.3 0 0 0.1 0 20.1 20.5 2 0 0 3.11 9.78 0 Yes

5 BH102(s) 0.50 3.00 2.2 2.2 3.1 3 2.6 2.5 0.2 0.1 0 0 0 3.06 0 No

6 BH102(d) 3.50 10.00 1.8 1.8 0.5 1.2 0.7 1.4 8.2 1.1 0 0 0 3.13 9.01 0 Yes

7 BH103(s) 0.50 3.00 3.0 3.1 0.1 0.1 1.5 1.5 0.5 0.0 0 0 0 2.51 3.10 0 No

8 BH103(d) 3.50 10.00 0.1 -0.1 0 0.1 0.9 0.9 12.6 11.0 0 0 0 2.49 9.77 0 Yes

9 BH104(s) 0.50 3.00 3.2 3.1 0 0 4.4 4.4 2.7 2.6 0 0 0 2.62 2.98 0 No

10 BH104(d) 3.50 10.10 2.9 2.5 0 0 3.2 4 5.2 3.2 0 0 0 2.57 9.78 0 Yes

11 BH105(s) 0.50 3.00 2.2 2.2 0 0 0 0 2.7 2.7 0 0 0 2.5 3.52 0 No

12 BH105(d) 3.50 15.50 2.2 1.8 0.1 0.1 0.5 0.1 12.8 3.5 0 0 0 2.5 14.09 0 Yes

13 BH106(s) 1.00 4.00 4.0 4.0 0 0 4 4.7 1.9 1.8 0 0 0 2.53 4.01 0 Yes

14

15

16
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GA2000 

Carbon Dioxide (% 

v/v)
Oxygen (% v/v) Other Gasses (ppmV)

PID

1008

Kirsty Meyer

1008

Heavey rain

VISIT 1

Borehole

Response Zone 

(m)

Fabian Way, Swansea

Leadbetter

00037221

05/08/2013

Operator

Pressure at Start mB

15 degress Celcius

09:30:00

16:30:00

Gas Flow (l/hr)

COMMENTS & GROUND CONDITIONS: BH101 (S) LEL = 33%  BH102(S) LEL = 60%  BH102(d) LEL = 24%  BH103(s) LEL=2% BH104(S) and BH105(s) vent air noticeably.

Methane (% v/v)



Groundwater and Ground Gas Monitoring Form

Site Name Equipment Serial No. Calibrated

Client Gas Analyser Yes

Job No. Dipmeter

Date Pressure at End mB Interface Probe N/A

Start Time Weather Conditions No

End Time Temperature oC

Borehole 

Pressure

Depth to 

Water

Depth to 

Base

Thickness 

of product
Sampled?

Top Bottom Initial Steady (mB) Initial Steady Initial Steady Initial Steady PID H2S CO (m) (m) (mm) (Y/N)

1 BH100(s) 0.50 3.00 0.0 0.0 -0.14 0 0 1 2.1 14.7 8.4 0 1 1 2.4185 3.04 No

2 BH100(d) 3.50 11.20 0.0 0.0 -0.55 0 0 0.3 0.4 13.2 13.2 0 1 2 2.82 8.82 No

3 BH101(s) 0.50 3.00 -0.7 -0.7 0.20 0.4 0.3 1.2 1.6 8.1 1.6 0 0 0 2.98 3.04 No

4 BH101(d) 3.50 10.00 -0.1 -0.1 0.30 0 0 0.1 0.1 18.8 19.9 0 0 1 2.98 9.73 No

5 BH102(s) 0.50 3.00 -0.9 -0.9 0.34 0.1 0 0.7 0.8 11.4 8.5 0 0 1 2.96 3.03 No

6 BH102(d) 3.50 10.00 -5.0 -5.0 -0.20 0 0 0.3 0.3 19.1 15.0 0 0 1 2.96 8.92 No

7 BH103(s) 0.50 3.00 -1.3 -1.3 -0.03 0.3 0.3 1.4 1.4 0.2 0.2 1 0 1 2.33 3.10 No

8 BH103(d) 3.50 10.00 -1.3 -1.3 -0.05 0 0 0.1 0 20.6 21.0 3 0 1 2.325 9.69 No

9 BH104(s) 0.50 3.00 -1.1 -1.1 0.10 0 0 2.5 4.3 9.8 2.3 0 0 1 2.52 2.97 No

10 BH104(d) 3.50 10.10 -7.0 -7.0 0.27 0 0 0.6 0.6 18.0 18.0 0 0 2 2.515 9.73 No

11 BH105(s) 0.50 3.00 -1.1 -1.1 0.00 0.21 0.1 0 0 2.2 2.1 0 0 2 2.32 3.20 No

12 BH105(d) 3.50 15.50 -1.2 -1.2 0.00 0.3 0.5 0.3 0.5 7.6 4.7 0 0 1 2.325 13.91 No

13 BH106(s) 1.00 4.00 -1.3 -1.3 0.17 0 0 5 5.3 1.6 1.4 1 0 1 2.55 4.02 No

14 0 0.00 0.00

15 0 0.00 0.00

16 0 0.00 0.00
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1014

K Meyer

VISIT 2

14:00:00

PID

Fabian Way, Swansea

Leadbetter

00037221

16/08/2013

Operator

Pressure at Start mB

1016

Sunny

Borehole

COMMENTS & GROUND CONDITIONS:

Gas Flow (l/hr)
Carbon Dioxide (% 

v/v)
Oxygen (% v/v) Other Gasses (ppmV)

Response Zone 

(m)

GA5000

Bristol

Methane (% v/v)

10:00:00 Rem

18



Groundwater and Ground Gas Monitoring Form

Site Name Equipment Serial No. Calibrated

Client Gas Analyser Yes

Job No. Dipmeter

Date Pressure at End mB Interface Probe

Start Time Weather Conditions No

End Time Temperature oC

Borehole 

Pressure

Depth to 

Water

Depth to 

Base

Thickness 

of product
Sampled?

Top Bottom Initial Steady (mB) Initial Steady Initial Steady Initial Steady PID H2S CO (m) (m) (mm) (Y/N)

1 BH100(s) 0.50 3.00 1.4 1.4 -0.09 0 0 2.3 2.6 7.9 5.9 0 0 1 2.8 3.03 No

2 BH100(d) 3.50 11.20 -8.1 -7.0 0.14 0.1 0 0.2 1.1 18.3 11.3 0 1 1 2.8 8.83

3 BH101(s) 0.50 3.00 0.8 1.0 0.12 0.7 0.7 2.2 2.3 1.4 0.3 0 0 0 2.97 3.04

4 BH101(d) 3.50 10.00 1.2 1.2 0.03 0.3 0.2 0.8 0.6 11.9 13.9 0 0 0 2.97 9.73

5 BH102(s) 0.50 3.00 1.0 1.0 0.22 0 0.2 0.2 1.4 19.2 10.1 0 0 0 2.96 3.05

6 BH102(d) 3.50 10.00 -7.0 -7.0 0.40 0.1 0.1 0.3 0.3 18.8 19.0 0 0 2 2.96 8.92

7 BH103(s) 0.50 3.00 0.8 0.8 0.70 0.4 0.4 1.4 1.4 1.3 0.5 1 0 1 2.35 3.09

8 BH103(d) 3.50 10.00 0.6 0.6 0.00 0 0 0.1 0.1 20.0 21.0 0 0 1 2.35 9.69

9 BH104(s) 0.50 3.00 0.1 0.1 -0.10 0 0 4.8 4.9 3.5 3.0 0 0 1 2.55 2.97

10 BH104(d) 3.50 10.10 -0.2 -0.2 -0.20 0 0 1.3 0.5 14.8 18.9 0 0 2 2.55 9.73

11 BH105(s) 0.50 3.00 0.4 0.4 -0.60 0 0 0.2 0.1 16.0 8.6 0 0 1 2.35 3.21

12 BH105(d) 3.50 15.50 0.2 0.2 -0.03 0 0 0.2 0.2 17.8 18.2 0 0 1 2.35 13.86

13 BH106(s) 1.00 4.00 -0.1 -0.1 0.15 0 0 4.8 5.4 2.9 1.5 1 0 1 2.56 3.99

14 0 0.00 0.00

15 0 0.00 0.00

16 0 0.00 0.00
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Fabian Way, Swansea

Leadbetter

VISIT 3

Operator Kirsty Meyer

1023

COMMENTS & GROUND CONDITIONS: BH401 &BH402-Vacume created as well is flooded, flow was negative . BH401-had to remove bung as water being pulled and was blocked, no steady 

results. BH402, BH403, BH407, BH410A, BH411 continual rising borehole pressures, do not use the values. BH405-Missed. 

Borehole

Response Zone 

(m)
Gas Flow (l/hr) Methane (% v/v)

11:15:00

GA5000

00037221 Pressure at Start mB 1023

o/cast PID WSP REM 

21/08/2013

Carbon Dioxide (% 

v/v)
Oxygen (% v/v) Other Gasses (ppmV)

08:00:00

19


