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1.  Introduction 

1.1 General 

1.2 Aims and objectives 

 

1.3 Information sources 



 

1.4 Planning Policy Framework / Statutory Legislation 

1.5 Limitations 

1.6 Competency  



 

2. Site Setting 

2.1 Site location 

Figure 2-1 –Location of BMD (Ordnance Survey, 2017) 



 

Figure 2-2 - Red line boundary of proposed development 

2.2 Historical land use 

Table 2-1 - History of application site and surrounding area. 

Date On Site History History of the Surrounding Area 



 

Date On Site History History of the Surrounding Area 

2.3 Proposed future use 



 

2.4 Areas of unexpected contamination 

2.5 Unexploded ordnance (UXO) 

2.6 Radon 

2.7 Invasive species 

2.8 Outline ground model 

2.9 Geology 

2.9.1 On-shore 



 

Table 2-2 - Expected geological sequence. 

Stratum Description Thickness  
(m) (1) 

Depth to Top 
(m bgl) (1)

Level of Top  
(m AOD) (1) 

2.9.2 Off-shore (i.e. within BMD) 

2.10 Hydrogeology 

2.11 Hydrology 



 

3. BuroHappold Ground Investigation 

3.1 Aims and objectives 

3.2 Scope of ground investigation 

Phase 1: 

Phase 2: 
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4. Ground Conditions 

4.1 On-Shore stratigraphy 

Table 4—1 - Summary of encountered strata 

Stratum Description 

4.2 Made Ground 

Northern wharf 



 

Table 4—2 - On-shore ground conditions by wharf 

Wharf Stratum Thickness (m) 
[Average] 

Depth to Top (m bgl) 
[Average] 

Level of Top (m AOD) 
[Average] 

Eastern wharf 

Southern wharf 



 

 

Western wharf 

4.3 Tidal Flat Deposits 

4.4 Glacial Till 

4.5 Chester Formation 

Weathered Sandstone 

 

 



 

Intact Sandstone 

4.6 Off-shore stratigraphy 

Table 4—3 - Off-shore ground conditions+. 

Stratum Description Thickness (m) 
[Average] 

Depth to Top (m bgl)* 
[Average] 

Level of Top (m AOD) 
[Average] 

4.7 Dock Deposits 



 

4.8 Chester Formation 

Weathered Sandstone 

Intact Sandstone 

4.9 Visual and olfactory evidence of contamination 



 

4.10 Groundwater  

4.10.1 Manual groundwater monitoring 

Figure 4-1 - Exploratory locations in vicinity of former tar works. 



 

Table 4—4 - Summary of groundwater levels. 

Borehole Screened strata Location 
Shallowest 

(m bgl) 
Deepest 
(m bgl) 

Shallowest 
(m AOD) 

Deepest 
(m AOD) 

Figure 4-2 - Results of manual groundwater monitoring. 

4.10.2 Data loggers 
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Table 4—5 - Summary of data logger installations. 

Borehole 
[Location] 

Duration  
[Months] 

Installation Results 

Targeted Strata 
Screen  

(m AOD) 
Shallowest 
(m AOD)* 

Strata 
Deepest 

(m AOD)* 
Strata 



 

4.11 Groundwater sampling 

Table 4—6 - Groundwater sampling summary 

Sample 
Sample notes 

15th February 2018 6th March 2018 

Figure 4-4 - BMD wall with evidence of staining on the right hand side, attributed to seepage of water contained within near 

surface Made Ground to the lower water contained within the dock. 



 

 

4.12 Free product 

4.13 Gas and vapour monitoring 



 

5. Contamination Risk Assessment Criteria 

5.1 Outline approach 

5.2 Risks to human health 

Chronic:

Acute:

5.3 Plant health (phytotoxicity)  

 

5.4 Risks to below ground structures 

5.5 Ground gas 



 

5.6 Controlled waters 

5.6.1 Groundwater 

5.6.2 Soil leachate 



 

6. Analytical Results for Soil – Onshore 

6.1 Chemical analysis  

Table 6-1 - Summary of chemical analysis undertaken 

Determinands Strata 

6.2 Analytical results for soils 

6.3 Chronic risks 

6.3.1 Inorganic determinands 

Table 6-2 - Summary of exceedances of screening thresholds for inorganic determinands (concentrations in mg/kg). 

Contaminant  
(no. of samples) 

Commercial threshold 
(no. of exceedances) 

Residential w/out plant uptake 
(no. of exceedances) 

Maximum concentration 
(sample location) 



 

6.3.2 Organic determinands 

Table 6-3 – Summary of exceedances of screening thresholds for organic determinands (concentrations in mg/kg). 

Contaminant 
(no. of samples) 

Commercial threshold 
(no. of exceedances) 

Residential w/out plant uptake 
(no. of exceedances) 

Maximum concentration 
(sample location) 

BH01 (0.2-0.5m)

BH03 (0.1m)

BH04 (1.0-1.2m)

BH04 (2.0m)

P102 (0.1m)



 

P102 (0.5m)

P102.1 (0.7m)

P101 (1.0m)

BH114 (0.5m)

SS1.3 (1.5m)

SS1.4 (0.0-1.0m)

1) Former tar works 

 
2) Remainder of site (on-shore) 

6.4 Acute risks 

6.4.1 Inorganic determinands 

6.4.2 Organic determinands 



 

6.5 Risks to below ground structures 

6.6 Phytotoxicity 

Table 6-4 - Phytotoxic determinands in Made Ground 

Contaminant BS 3882: 2007 threshold 
(no. of exceedances) 

Locations (depth) Strata 



 

7. Analytical Results for Soil – Offshore 

7.1 Chemical analysis  

Table 7—1 - Summary of chemical analysis undertaken 

Analysis Determinands 

7.2 Analytical results for soils 

7.3 Chronic risks to human health 

7.3.1 Inorganic determinands 



 

Table 7—2 - Summary of exceedances for inorganic determinands (concentrations in mg/kg). 

Contaminant 
(no. of samples) 

Commercial threshold 
(no. of exceedances) 

Residential w/out plant uptake 
(no. of exceedances) 

Maximum concentration 
(sample location) 

 

7.3.2 Organic determinands 

Table 7—3 - Summary of exceedances for organic determinands (concentrations in mg/kg). 

Contaminant 
(no. of samples) 

Commercial threshold 
(no. of exceedances) 

Residential w/out plant uptake 
(no. of exceedances) 

Maximum concentration 
(sample location) 

7.3.3 TBT and DBT 

Table 7—4 - Summary of TBT and DBT data with respect to Cefas Action Levels (concentrations in mg/kg). 

Contaminant 
(no. of samples) 

cAL 1* 
(no. of exceedances) 

cAL 2** 
(no. of exceedances) 

Maximum concentration 
(sample location) 

7.4 Acute risks to human health 

7.4.1 Inorganic determinands 



 

7.4.2 Organic determinands 

7.5 Risks to below ground structures 

7.6 Risks to controlled waters 

7.6.1 Inorganic determinands 

Table 7—5 – Summary of samples exceeding screening thresholds for inorganic determinands, concentration in μg/l. 

Contaminant 
(no. of samples) 

EQS Salt AA 
(no. of exceedances) 

EQS Salt MAC 
(no. of exceedances) 

UK DWS 
(no. of exceedances) 

WHO DWS 
(no. of exceedances) 

Average 
concentration 

Max. concentration 
(location) 



 

7.6.2 Organic determinands 

Table 7—6 - Summary of samples exceeding screening thresholds for organic determinands, concentrations in μg/l. 

Contaminant 
(no. of samples) 

EQS Salt AA 
(no. of exceedances) 

EQS Salt MAC 
(no. of exceedances) 

UK DWS 
(no. of exceedances) 

WHO DWS 
(no. of exceedances) 

Max. concentration 
(location) 



 

8. Analytical Results for Groundwater 

8.1 Chemical analysis  

Table 8—1 - Groundwater Chemical Analysis Suite 

Chemical Analysis 

8.2 Analytical results for waters 

8.2.1 Inorganic determinands 

 .

Table 8—2 - Summary of samples exceeding screening thresholds for inorganic determinands (concentrations in μg/l). 

Contaminant 
(no. of samples) 

EQS Salt AA 
(no. of exceedances) 

EQS Salt MAC 
(no. of exceedances) 

UK DWS 
(no. of exceedances) 

WHO DWS 
(no. of exceedances) 

Average 
concentration 

Max. concentration 
(location) 



 

8.2.2 Organic determinands 

Table 8—3 - Summary of samples exceeding screening thresholds for inorganic determinands (concentrations in μg/l). 

Contaminant 
(no. of samples) 

EQS Salt AA 
(no. of exceedances) 

EQS Salt MAC 
(no. of exceedances) 

UK DWS 
(no. of exceedances) 

WHO DWS 
(no. of exceedances) 

Max. concentration 
(location) 



 

8.3 Product samples 



 

9. Ground Gas Assessment 

9.1 Programme 

9.2 Ground gas field monitoring results 

Table 9—1 -Ground gas field monitoring results 

Borehole Response Zone 
Flooded? 

Max. Flow 
rate (l/hr) 

Peak CH4 
(% v/v) 

Peak CO2 
(% v/v) 

Min. O2 
(% v/v) 

Peak CO 
(ppm) 

Peak H2S 
(ppm) 

 



 

9.3 Assessment of the ground gas regime 



 

10. Geoenvironmental Risk Assessment  

10.1 General approach 

Source 

Pathway 

Receptor 

10.2 Conceptual Site Model (CSM) 

10.3 Contamination sources 

 



 

Table 10—1 - Principal potential sources of contamination 

10.4 Pollution linkages 

Table 10—2 Potential receptors and pathways  

Receptor Pathway

Potential Source Location Likely Age Potential contaminants of concern
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11. Conclusions  

11.1 Geoenvironmental risk summary 

11.2 Site geoenvironmental condition  



 

12. Outline Remedial Methodology  

Table 12—1 – Remedial Methodology 

Source Receptor Mitigation Measures 



 

Figure 12-1- Locations where naphthalene concentrations exceed commercial screening values. 
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Appendix A - Planning Policy Framework / Statutory 
Legislation 

Statutory Development Plan 

Liverpool Unitary Development Plan (UDP) 

Policy EP1 (Vacant, Derelict and Neglected Land)

Policy EP2 (Contaminated Land) 

 



 

Policy EP3 (Landfill Gas) 

 

Policy EP12 (Protection of Water Resources) 

 

Material Considerations 

Emerging Local Plan (Submission Draft May 2018) 

Sustainable Growth Principles and 
Managing Environmental Impacts

National Planning Policy Framework (NPPF, February 2019) 



 

Planning advice note for developers on developing on contaminated land 
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