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GROUND INVESTIGATION FOR ARKADY INDUSTRIAL ESTATE, 
BRISCOE LANE, NEWTON HEATH, GREATER MANCHESTER 
 
CLIENT: CASSEL & FLETCHER CONSTRUCTION LIMITED 
 
 

 
1.   INTRODUCTION 
 
This report has been prepared in accordance with Purchase Order No. 91-014 dated 
20 January 2021, from the Client. 
 
The brief was set out in our estimate, ref. E4660 and dated 19 January 2021 and 
updated in our estimate, ref. E4660A and dated 20 January 2021, with amendments 
as the investigation proceeded and includes: 
 

 9 No. mini boreholes 

 Contamination analysis 

 Installation of standpipes followed by groundwater and ground gas monitoring 

 Provision of an interpretative report on the above. 
 
Mini Soil Surveys have previously compiled and issued a Phase II Ground Investigation 
Report, ref. NTH 2707 and dated March 2020, for the site.  We have previously also 
compiled and issued reports for the site, including a Phase I Desk Study Report, ref. 
6921 and dated March 2020 and a Phase I Coal Mining Risk Assessment Report, ref. 
6921A dated April 2020.  The above reports should be read in conjunction with this 
Phase II Ground Investigation Report. 
 
1.1   Site Location and Description 
 
The site is located to the north west of Briscoe Lane in the Newton Heath district of 
Greater Manchester, as indicated on Figure 1.  The approximate National Grid 
Reference of the centre of the site is SD. 8689 9950 (E.386920m, N.399500m). 
 
As shown on Figure 2, the ‘L’ shaped about 0.46 hectare site is bounded to the south 
east by Briscoe Lane with a cemetery beyond, to the south west by the premises of 
Anglo-European, to the north west by the premises of Mont Blanc Coldstore Company 
with a triangular railway junction beyond, to the east by derelict industrial premises and 
to the south east by the premises of Basic Welding Services (former Public House) 
with the junction of Briscoe Lane and Riverpark Road beyond. 
 
1.2   Proposed Development and Purpose of the Ground Investigation 
 
We understand that the previous buildings on the site were destroyed by fire and it is 
proposed to construct a "L" shaped industrial building, apparently surrounded by 
access roads and hardstandings, as shown on Figures 3 and 4. 
 
The purpose of the investigation was to determine the ground conditions at the 
positions of the exploratory holes and to take samples for contamination analysis and 
assessment in order to determine necessary precautions and/or remedial measures 
required for the proposed development.  Ground gas monitoring and assessment was 
also required to determine necessary precautions and/or remedial measures. 
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2.   INVESTIGATION  
 
2.1   Investigation Details 
 
Ten mini boreholes were put down to 0.20 and 4.00 metres depth at the positions 
determined and set out by Sub Surface North West Limited, as shown on Figure 5.  
Initially the hard surface cover was cored with a diamond drill and then the mini 
boreholes were progressed by hand digging.  Eight mini boreholes were then 
advanced with a Dart Mini Sampling Rig fitted with windowless sample tubes of 84, 74, 
64 and 54mm diameter. The samples were subsequently logged in accordance with 
BS EN ISO 14688-1: 2018 and BS EN ISO 14689-1: 2018 and the resulting Mini 
Borehole Records are appended.  On completion the M1, M2, M3, M4, M7 and M8 
were backfilled with gravel sized fragments of stone as no installations were required. 
 
Ground levels at the exploratory hole positions have been interpolated from spot 
heights given on the topographical survey plan commissioned by ourselves, ref. 6921B 
dated April 2020.  The reduced levels are related to Ordnance Datum. 
 
2.2   Sub Surface Detail 
 
Details of the strata encountered in the ground investigation are given on the appended 
Mini Borehole Records.  The exploratory holes found Made Ground underlain by 
apparent glacial drift deposits. The depths of strata found were as follows: 
 
TABLE 1 STRATA 
 

Expl. 
Hole 
No. 

Ground 
Level 

 
 

(mOD) 

Depth of 
Hard 

Surface 
Cover 

(m) 

Depth of 
Insulation 

Board 
or Foam 

(m) 

Depth of 
Made 

Ground 
 

(m) 

Depth to 
Drift 

Deposits 
 

(m) 

Depth 
of 

Hole 
 

(m) 

       
M1 63.70 0.00-0.13 (c) 0.13-0.27 *   0.27 

M1A 63.70 0.00-0.10 (c) 
0.25-0.43 (c) 

0.10-0.25 ** 0.43-0.90 0.90 4.00 

M2 63.65 0.00-0.35 (c) 
0.45-0.50 (c) 

 0.35-0.45 
0.50-0.80 

0.80 4.00 

M3 63.80 0.00-0.15 (c)   0.15 4.00 
M4 63.55 0.00-0.15 (c)  0.15-1.35 1.35 4.00 
M5 63.70 0.00-0.38(c)  0.38-1.70 1.70 4.00 
M6 63.60 0.00-0.05(b)  0.05-0.80 0.80 4.00 
M7 63.50 0.00-0.17(c) 

0.40-0.80 (c) 
0.17-0.20 0.20-0.40 

0.80-2.45 
2.45 4.00 

M8 63.50 0.00-0.20(c)    0.20 
M9 63.50 0.00-0.17(c) 

0.25-0.50 (c) 
0.17-0.20 0.50-2.50 *** 2.50 4.00 

       

 
M = Mini Borehole,  (b) bituminous macadam,  (c) = concrete. 
*      underlain by apparent electric cable. 
**     underlain by blue membrane. 
***    underlain by 0.05m of peat. 
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A general summary of the strata found is as follows: 
 
2.2.1   Made Ground 
 
Reinforced concrete was initially encountered in all but M6 where bituminous 
macadam surfacing was present.  Underlying the concrete were layers of insulation 
board or foam in M1, M1A, M7 and M9.  In addition layers of granular and cohesive 
Made Ground was also found.  M1 and M8 which were terminated at 0.27 and 0.20 
metres depth due to an apparent electric cable and an additional layer of concrete 
respectively.  The base of the Made Ground was found to vary from 0.15 metres depth 
(north western margin) to 2.50 metres depth (south eastern margin). 
 
Granular Made Ground generally comprised slightly silty slightly sandy to sandy gravel 
sized fragments of stone, brick, slag, clinker and concrete with in parts cobble sized 
fragments of brick and concrete. 
 
Cohesive Made Ground was generally found to be slightly gravelly slightly sandy silty 
clay, the gravel sized fragments comprising brick, stone, slag, concrete and occasional 
plastic.  Organic content or odours were noted in M4, M5, M7 and M9. 
 
2.2.2   Drift Deposits 
 
In all but M9, the above Made Ground was underlain directly by cohesive, apparently 
glacial, drift deposits which were proven to 4.00 metres depth.  These deposits were 
found to be generally firm or stiff, but locally soft, slightly gravelly silty clays, the gravel 
comprising siltstone, sandstone, coal and quartz. 
 
In M9, the above Made Ground was underlain directly by 0.05 metres of soft black 
slightly sandy fibrous peat. 
 
2.2.3   Groundwater 
 
No groundwater was encountered in the exploratory holes although it should be noted 
that they were only left open for a short period of time and groundwater levels may be 
subject to seasonal and/ or climatic variations. 
 
Standpipes were installed in M1A, M5, M6 and M9.  M1A, M5 and M6 have been 
monitored on one occasion, on 22 February 2021, and the depth to groundwater was 
found to at 0.80, 1.00 and 0.50 metres depth respectively.  M9 was inaccessible. 
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3.   SAMPLING, TESTING AND MONITORING 
 
3.1   Sampling 
 
Continuous core and bulk disturbed samples were obtained for the strata encountered 
and were subjected to careful examination. 
 
The samples will be retained for a period of one month after the issue of this report, for 
reference purposes, and then disposed of unless otherwise instructed. 
 
3.2   Installations and Monitoring 
 
On completion of M1A, M5, M6 and M9 hdpe standpipes were installed to depths of 
4.00, 4.00, 4.00 and 3.50 metres respectively.  The standpipes are slotted from 1.00 
metres depth, have an internal diameter of 50mm and have removable quick release 
gas valves to enable both ground gas and groundwater monitoring and sampling to be 
undertaken.  Details of the installations are given on the Mini Borehole Records. 
 
Monitoring of the standpipes for ground gas and groundwater has been undertaken on 
one of six scheduled occasions to date using portable equipment.  A Gas Data GFM 
435 was used for monitoring methane, carbon dioxide, oxygen, gas flows and 
atmospheric pressure.  The results of the monitoring is given on the appended Ground 
Gas and Groundwater Monitoring Results sheet. 
 
3.4   Laboratory Testing 
 
Contamination analyses have been performed on thirteen soil samples to determine: 
pH and concentrations of sulphate, sulphide, cyanide, arsenic, boron (soluble), 
cadmium, chromium, hexavalent chromium, copper, lead, mercury, molybdenum, 
nickel, selenium, zinc, speciated total petroleum hydrocarbons (TPHs), the speciated 
polynuclear aromatic hydrocarbons (PAHs) suite, the benzene/ ethylbenzene/ toluene/ 
xylene (BTEX) suite and phenols.  In addition all thirteen soil samples were subjected 
to an asbestos screen. 
 
In addition four soil samples were also analysed for a suite of volatile organic 
compounds (VOCs) to identify chlorinated solvent contamination. 
 
In view of the Electricity Sub-stations present one soil sample, from M7 at 1.00 to 2.00 
metres depth, was subjected to speciated poly chlorinated bi-phenyls (PCBs) analysis. 
 
Foams were used to control the fire at the former development and in view of this two 
soil samples have been subjected to a suite of speciated Perflouro Alkyl analysis. 
 
Contamination analyses have also been performed on three samples of groundwater 
taken on 22 February 2021 from the standpipes installed in M1A, M5 and M6 to 
determine: pH and concentrations of sulphate, sulphide, cyanide, arsenic, boron 
(soluble), cadmium, chromium, hexavalent chromium, copper, lead, mercury, 
molybdenum, nickel, selenium, zinc, speciated TPHs, the speciated PAHs suite, the 
BTEX suite and phenols. 
 
In addition two of the above groundwater samples have been subjected to a suite of 
speciated Perflouro Alkyl analysis. 
 
The results of the above analyses are appended. 
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4.   APPRAISAL AND RECOMMENDATIONS 
 
4.1   Comments on the Profile 
 
At the outset it should be appreciated that only a small proportion of the area to be 
developed has been investigated and consequently the recommendations made and 
opinions expressed in this report can only be applied to such conditions as were 
encountered in the exploratory holes.  The exploratory holes indicate a nature and 
degree of similarity to the extent that we consider them likely to be representative of 
the natural ground conditions. 
 
Due to the site having been previously developed, and the nature of Made Ground, 
localised variations in thickness and composition should be anticipated and hence 
interpolation or extrapolation from the exploratory holes to adjoining areas should only 
be undertaken with caution. 
 
Details of the findings of the investigation are given on the appended Mini Borehole 
Records and a summary of the ground conditions is given in Section 2.2. 
 
4.2   Contamination Considerations 
 
We understand that the previous buildings on the site were destroyed by fire and it is 
proposed to construct a "L" shaped industrial building, apparently surrounded by 
access roads and hardstandings, as shown on Figures 3 and 4. 
 
The ground investigation found the surface to be covered by reinforced concrete, and 
a localised area of bituminous surfacing, underlain in parts by interlayered insulation 
boards, foam, buried concrete and granular and cohesive Made Ground to between 
0.15 and 2.50 metres depth.  Generally firm and stiff cohesive drift deposits were then 
proven to 4.00 metres depth. 
 
We have previously undertaken a Phase I Desk Study Report, ref. 6921 and dated 
March 2020, and this Phase II ground investigation has been undertaken to provide a 
contamination risk assessment in accordance with the Phase I Conceptual Ground 
Model. 
 
It should be appreciated that the suite of determinants analysed for consists of a range 
of contaminants identified in the Conceptual Ground Model.  However, the absence of 
any other specific contaminants cannot be guaranteed. 
 
4.2.1   Assessment (Soil) 
 
In order to provide an assessment of the presence of contamination thirteen soil 
samples have been analysed for a suite of determinants and the results are appended. 
 
Levels of the determinants have been compared against the most recently published 
guideline values.  Contaminated Land: Applications in Real Environments (CL:AIRE) 
published guideline values in December 2009 to supplement previous guideline 
values.  The Department for Environment, Food and Rural Affairs (DEFRA) published 
in March 2014 Category 4 Screening Levels (C4SLs) for arsenic, cadmium, lead, 
hexavalent chromium, benzo(a)pyrene and benzene. 
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Land Quality Management Limited (LQM)/ Chartered Institute of Environmental Health 
(CIEH) then published Suitable for Use Levels (S4ULs) in November 2014, which 
largely superseded the previous guideline values.  Updated S4ULs values for cadmium 
and phenols were published in July 2015 and for nickel in August 2015.  The guideline 
values (S4ULs and occasionally C4SLs and CL:AIRE) are derived using the 
Environment Agency’s CLEA Model and vary dependent upon the land use; allotment 
and residential use being the most sensitive and commercial/ industrial use being the 
least sensitive. 
 
For the purposes of assessment, as the proposed development is an industrial 
building, contamination analyses have been compared with the guideline values for a 
standard land use of commercial and industrial. 
 
The contamination analysis determined no elevated levels of the determinants 
analysed for when compared with the guideline values for a standard land use of 
commercial and industrial.  Guideline values for the assessment can be supplied 
directly to the Regulator, if requested. 
 
An asbestos screen was undertaken on all thirteen soil samples and no asbestos was 
detected. 
 
The speciated poly chlorinated bi-phenyls (PCBs) analysis and speciated Perflouro 
Alkyl analysis found no levels above the limit of detection levels. 
 
In addition to the above, an assessment of risk to personnel who will come into contact 
with on-site materials throughout the site has been undertaken. 
 
4.2.2   Assessment (Water) 
 
Three samples of groundwater taken from the standpipes installed in M1A, M5 and M6 
on 22 February 2021 have been analysed for a suite of determinants in accordance 
with the Conceptual Ground Model and the results are appended. 
 
To assess the risk to surface water bodies the results have been compared with the 
Environmental Quality Standards (EQS) for annual allowable concentrations, 
published in the Department of Environment Food and Rural Affairs (DEFRA) Water 
Framework Directive Directions 2015, or the best equivalent (e.g. the Dangerous 
Substance Directive List II Substances). 
 
To assess the risk to groundwater resources the results have been compared with the 
United Kingdom Drinking Water Standards (UK DWS), published in the Water Supply 
(Water Quality) Regulations 2016.  Where no UK DWS is available the World Health 
Organisation (WHO) Drinking Water Guidelines have been adopted. 
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We have listed the samples where the levels of contamination have exceeded the 
EQS, UK DWS and/ or WHO, as follows: 
 
TABLE 2 ASSESSMENT OF GROUNDWATER CONTAMINATION 
 

Determinant Expl. 
Hole 

Depth 
 

Recorded 
Level 

EQS UK 
DWS 

WHO 

 No (m) (µg/l) (µg/l) (µg/l) (µg/l) 

       
sulphate M1A 

 
0.80 490,000 400,000 250,000 - 

cadmium M5 
 

1.00 0.09 0.08 5.0 3.0 

chromium M1A 
M5 
M6 

 

0.80 
1.00 
0.50 

22 
43 
20 

4.7 50 50 

copper M1A 
M5 
M6 

 

0.80 
1.00 
0.50 

2.9 
67 
2.2 

1.0 2,000 2,000 

molybdenum M5 
 

1.00 1,500 - - 70 

nickel M1A 
M5 
M6 

 

0.80 
1.00 
0.50 

11 
18 
8.6 

4.0 20 70 

lead M5 
 

1.00 1.8 1.2 10 10 

selenium M1A 
M5 
M6 

 

0.80 
1.00 
0.50 

16 
21 
24 

- 10 40 

zinc M1A 
 

0.80 11 10.9 5,000 - 

 
TABLE 3 ASSESSMENT OF GROUNDWATER CONTAMINATION 
 

Determinant Expl. 
Hole 

Depth 
 

Recorded 
Level 

EQS UK 
DWS * 

 No (m) (µg/l) (µg/l) (µg/l) (Tier) 

       
PFOA M1A 

 
0.80 0.0146 - 0.01-0.1 2 

Linear PFOS M1A 
M6 

 

0.80 
0.50 

0.0482 
0.0365 

9.1 0.01-0.1 2 

Branched PFOS M1A 
M6 

 

0.80 
0.50 

0.0414 
0.0267 

9.1 0.01-0.1 2 

 
PFOA = Perflouro-n-octanoic acid,  PFOS = Perflouro-1-octanesulfonate 
*  the Drinking Water Inspectorate Drinking Water Regulations 
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The results of the groundwater analysis indicate: 
 

 sulphate, cadmium, chromium, copper, nickel and zinc exceed the EQS value 
in one to three groundwater samples. 

 

 molybdenum exceeds the WHO value in the groundwater sample from M5. 
 

 selenium exceeds the UK DWS value in all three groundwater samples. 
 

 PFOAs in M1A fall into Tier 2 of the Drinking Water Inspectorate Drinking Water 
Regulations (which requires consultation with local health professionals and 
monitoring levels in drinking water). 

 

 PFOSs in M1A and M6 fall into Tier 2 of the Drinking Water Inspectorate 
Drinking Water Regulations (which requires consultation with local health 
professionals and monitoring levels in drinking water). 

 
It should be noted that the EQS values for cadmium, chromium, copper, lead, nickel 
and zinc are based on the bioavailable component.  The groundwater analyses report 
total concentrations of metal ions rather than bioavailable concentrations and 
consequently may indicate a false exceedance of the EQS. 
 
In view of the levels of copper, lead, nickel and zinc being below the UKA DWS, in our 
opinion, these exceedances are of no concern and no further analysis is required. 
 
The UK DWS is a post treatment standard and as such is very stringent. 
 
4.2.3   Conclusions and Recommendations 
 
Section 78a(2) of the Environmental Protection Act: 1990 as amended by the 
Contaminated Land (England) (Amendment) regulations 2012, and Section 86 of the 
Water Act 2003, defines CONTAMINATED LAND for the purposes of Part IIA as: 
 
“any land which appears to the LOCAL AUTHORITY in whose area it is situated to be 
in such a condition, by reason of substances in, on or under the land, that: 
 
(a) SIGNIFICANT HARM is being caused or there is a SIGNIFICANT 

POSSIBILITY of such harm being caused; or 
(b) SIGNIFICANT POLLUTION OF CONTROLLED WATERS is being, or is likely 

to be, caused” 
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Before a LOCAL AUTHORITY can make the judgement that land appears to be 
CONTAMINATED LAND on the basis that SIGNIFICANT HARM is being caused, or 
that there is a SIGNIFICANT POSSIBILITY of such harm being caused, the LOCAL 
AUTHORITY must identify a SIGNIFICANT POLLUTANT LINKAGE. This means that 
each of the following has to be identified: 
 
(a) a CONTAMINANT; 
(b) a relevant RECEPTOR (defined as living organisms, ecological systems, 

controlled waters or property); and 
(c) a PATHWAY by means of which either: 

(i) the CONTAMINANT is causing SIGNIFICANT HARM to that RECEPTOR, or 
(ii) there is a SIGNIFICANT POSSIBILITY of such harm being caused by that 

CONTAMINANT to that RECEPTOR 
It should be noted that the words in capitals have a legal definition within the legislation. 
 
Without a clear identification of all three elements of the pollutant linkage, land cannot 
be identified as contaminated under the regime. 
 
The National Planning Policy Framework states that, “after remediation, as a minimum, 
land should not be capable of being determined as contaminated land under Part IIA 
of the Environmental Protection Act 1990”.  Therefore, the general principles detailed 
above apply to this assessment. 
 
Our assessment, based on thirteen soil samples, indicates that there are no 
contaminants requiring remediation and/or precautions to be taken for the proposed 
development. 
 
If waste materials are to be removed from the site, classification of the waste should 
be undertaken to determine the most appropriate tip to use and the associated costs.  
It should be noted that significant cost savings can sometimes be made on waste 
disposal by correct classification of the waste, a service that we can provide. 
 
S4ULs, C4SLs and CL:AIRE assume long term contact with contamination and assess 
chronic health risk.  The risk of short term acute exposure to site personnel is dealt 
with in the remit of the Health and Safety Executive under the Health and Safety at 
Work Act: 1974 and Regulations made under the Act, including the Control of 
Substances Hazardous to Health (COSHH) Regulations.  The levels of contamination 
and risk to site personnel should be considered under the Construction Design and 
Management (CDM) Regulations at the planning stage and in the development of the 
designers and contractors Health and Safety Plans and Method Statements.  The risk 
of contact with on-site soils should be minimised and the following precautions should 
be taken as a minimum requirement. 
 
Site personnel involved in earthworks and excavations should wear gloves, overalls, 
and boots and smoking should be prohibited. 
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The hydrogeology section of the Phase I report indicates that the drift deposits, a 
secondary undifferentiated aquifer, are  underlain by Coal Measures bedrock, a 
Secondary A aquifer.  However, the ground investigation has found the drift deposits 
to be cohesive and probably greater than 4 metres in thickness. In our opinion the 
cohesive drift deposits represent an aquiclude which will protect the underlying 
Secondary A aquifer.  The Phase I report also indicates that there are three surface 
water abstraction licences, five groundwater abstraction licences but no potable water 
abstraction licences within 2000 metres of the site boundary.  In addition there are no 
Source Protection Zones, set up to protect a water source within 500 metres of the site 
of boundary, present.  The hydrology section of the Phase I report indicates that there 
are no watercourses (rivers, streams or canals) or surface water features (ponds or 
lakes) within 250 metres of the site boundary. 
 
Given the above, the contaminants found in the groundwater, are unlikely to affect 
“controlled waters” in the form of groundwater or surface water. 
 
Should it be necessary for groundwater to be pumped from on-site excavations the 
groundwater analysis should be submitted to the appropriate waste water authority 
with a request for a discharge consent.  Following receipt of a discharge consent 
groundwater is likely to be discharged to a sewer or to an off-site licensed discharge 
point. 
 
4.3   Ground Gas Considerations 
 
Ground gas monitoring has been undertaken on one of six scheduled occasions to 
date and the results of the monitoring visits are appended. 
 
Ground gases: methane, carbon dioxide and oxygen and flow rate have been 
monitored and the ranges of ground gases and flow rate during the monitoring period 
are as follows: 
 
TABLE 4 GROUND GAS CONCENTRATIONS AND FLOW RATE 
 

Methane 
(% vol. In air) 

Carbon Dioxide 
(% vol. in air) 

Oxygen 
(% vol. in air) 

Gas Flow Rate 
(litres/ hour) 

 
0.0 

 

 
0.0 

 

 
19.9 to 19.7 

 

 
< 0.1 

 

 
It can be seen from the limited monitoring to date that no elevated levels of methane 
or carbon dioxide, or depleted levels of associated oxygen, have been detected.  In 
addition no gas flow has been detected.  There are at present insufficient monitoring 
results for assessment of the on-site ground gas conditions. 
 
An assessment, in accordance with British Standard 8485, “Code of practice for the 
design of protective measures for methane and carbon dioxide gasses for new 
buildings”, published in June 2015 and updated in January 2019 
(BS.8485:2015+A1:2019), will be provided on completion of the monitoring. 
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INSITU TEST RESULTS 



Job Number:

Sheet:

M1A* # # # # 1005 0.80

M5* 0.0 0.0 19.7 < 0.1 1.00

M6* 0.0 0.0 19.9 < 0.1 0.50

M9 ## ## ## ## ##

Depth to 

Groundwater   

(m)

Atmospheric 

Pressure 

(millibars)

Gas Flow Rate 

(l/hr)

Oxygen              

(% Volume)

Carbon Dioxide 

(% Volume)

Remarks: Elevated levels of methane and carbon dioxide and depleted levels of oxygen are shown in bold/italics .

* Following monitoring groundwater sample taken.

#   Not monitored as quick release valve open.

## Not monitored as under pallets and inaccessible.

Insitu Test Results
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