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5. CONSULTATIONS

5.1. LANDFILL SITES AND WASTE TREATMENT SITES

There are no active or historical landfill sites within 500 m of the site.

A licensed waste site 181 m NW of the site surrendered its license on 06/06/2010. No other active or
historical waste sites are within 250 m of the site.

5.2. REGULATORY DATABASE

The information summarised in Table 5.1 has been obtained from a commercially available
environmental database. The summary table only includes records from within 250 m of the subject site
and not otherwise detailed in the report.

TABLE 5.1 SUMMARY OF ENVIRONMENTAL DATA

RECORD ENTRIES WITHIN DETAILS
250 m

Contaminated Land Register Entries

and Notices 0 None Identified

202 m SW - Express Printers Manchester
1 Ltd, Henry Street, M60 4HB - Coating
Process, Historical Permit Part B - No Date

64 m SW - Obsolete - 27 Gun Street,
Ancoats, M4 5DN - Status: Obsolete

Authorised Industrial Processes
(IPC/IPPC/LAPPC)

Fuel Stations Entries 2 250 m NW - Unbranded - 12 Rochdale
Road/Bendix Street, M24 6DP - Status:
Obsolete

Licensed Radioactive Substances 0 None Identified

Enforcerr!ents, Prohibitions or 0 None Identified

Prosecutions

Discharge Consents 0 None Identified

17/05/2001 - 218 m SE - Pollutant:
Contaminated Water - Water Impact: Cat 3
(Minor)

Pollution Incidents 2
22/05/2001 - 227 m SE - Pollutant:
Contaminated Water - Water Impact: Cat 3

(Minor)
Consents Issued Under the Planning o
(Hazardous Substances) Act 1990 0 None Identified
Control of Major Accident Hazard 0 None Identified

(COMAH) Sites
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5.3. UNEXPLODED ORDNANCE

The regional unexploded bomb risk map from Zetica (2014) indicates that the site is in an area at
moderate risk from possible unexploded ordnance (UXO) resulting from the Second World War. The
Zeticia UXO Risk Map is presented as Figure 5.1.

FIGURE 5.1 ZETICA UXO RISK MAP

Location: M4 GAN,
HMap Cerkre- 355074, 350707

= mmunuma_mwmummmmm II' miltary @ Industry X fimed
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Source - https://zeticauxo.com/downloads-and-resources/risk-maps/
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6. INITIAL CONCEPTUAL SITE MODEL

In accordance with EA LCRM (2019) and BSI 10175 (Code of Practice for Investigation of Potentially
Contaminated Land), E3P has developed an initial conceptual site model (CSM) to identify potential
contamination sources, migration pathways and receptors within the study area. This is summarised
within Table 6.1.

ON-SITE SOURCES OF CONTAMINATION

The following potential on-site sources of contamination have been identified:

© Made Ground fill deposits — Heavy metals and inorganic compounds, PAHs, hydrocarbon
compounds, asbestos, hazardous ground gas (methane and carbon dioxide).

OFF-SITE SOURCES OF CONTAMINATION

The following potential off-site source of contamination have been identified:

© Made Ground fill deposits — Heavy metals and inorganic compounds, PAHs, hydrocarbon
compounds, asbestos, hazardous ground gas (methane and carbon dioxide).

&4 50 m E - Brass Foundry
o Heavy Metals: Copper, Zinc
o Mineral Acids
o Oils/Fuels
o Inorganic Compounds
o Organic Solvents
o Organic Acids
o Alkalis
©@ 70 mE-lron Foundry
o Heavy Metals: Iron, Lead, Zinc

o Inorganic Compounds: Fluoride, Cyanide, Sulphates
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7. GROUND INVESTIGATION

7.1. GENERAL OVERVIEW

A ground investigation has been designed based on the findings of the desk study, with exploratory holes
advanced to target specific potential contaminant sources summarised in Table 7.1. The investigation
has also been used to collect geotechnical information to assist in the design and construction of the
proposed development.

Exploratory fieldwork was completed on the 23" of November 2021. The works are summarised in Table
7.1.

7.2. SCOPE OF INVESTIGATION

TABLE 7.1 SUMMARY OF FIELDWORK

POTENTIAL LOCATION HOLE TYPE MAXIMUM = MONITORING
SOURCE/RATIONALE DEPTH WELLS
(m bgl) RESPONSE
ZONE
(m bgl)
WS101 5.45 0.50-0.70

WS102 5.45 1.00-5.00

Window Sample
Probe hole 5.45 1.00-3.00

WS104 5.45 0.50-1.00
WS105 5.45 N/A

Ground Investigation of in situ
materials beneath existing and WS103
proposed building

Window sample probeholes were advanced to undertake in-situ detailed geotechnical testing, obtain
environmental samples and install groundwater and ground gas monitoring wells.

The sampling locations are illustrated in Drawing 15-018-005 (Appendix Ill). The ground conditions
encountered are indicated on the logs, which are provided in Appendix IV.

7.3. IN-SITU STANDARD PENETRATION TESTING (SPT)

In-situ geotechnical testing was conducted using the standard penetration test (SPT) and, where the
ground is granular, a 60° cone (SPT(C)) was used instead of the sampling tube. The results are shown
in the probehole logs in Appendix IV and presented in Table 8.4 and discussed in Section 10.

7.4. LABORATORY ANALYSIS

Selected soil samples were submitted for a range of chemical analysis comprising:
@  Metals.

&) pH, total sulphate, water-soluble sulphate (2:1 extract).

& Sulphide.

©  Cyanide.

2
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@ Phenols.

© Total and speciated polycyclic aromatic hydrocarbons (PAHSs).
© Asbestos identification.

© Speciated and banded total petroleum hydrocarbon (TPH).

I2 Analytical undertook the analytical work and the testing results are included in Appendix VI and
discussed in Section 9.

Selected samples were submitted to PSL Laboratory where the following geotechnical tests were
undertaken:

© Atterberg limits determinations
© Moisture Content; and
©  Single-stage triaxial tests.

Laboratory analysis sheets are included in Appendix VIII and are summarised in Section 8.
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8. GROUND AND GROUNDWATER CONDITIONS

8.1. SUMMARY OF GROUND CONDITIONS

The ground investigation generally confirms the published geology and identifies the strata set out in
Table 8.1.

TABLE 8.1 SUMMARY OF STRATA

DEPTH TO STRATUM (m bgl)

HOLE MADE GROUND FIRM CLAY STIFF CLAY
WS101 | 0.00-0.70 0.70-1.20 | 1.20-5.45
WS102 0.00-0.30 - 0.30-5.45
WS103 0.00-0.50 - 0.50-5.45
WS104 0.00-1.00 - 1.00-5.45
WS105 0.00-1.00 - 1.00-5.45

8.2. MADE GROUND

Made Ground deposits were encountered within all exploratory hole locations to depths of between
0.30 m to 1.00 m bgl at most.

Made Ground deposits comprise reworked topsoil of dark brown, clayey, sandy, gravel with brick, metal,
ceramic and clinker in the majority of locations. In the northern sector, Made Ground deposits are slightly
deeper.

A Depth of Made Ground Plan is presented as Drawing 15-018-006 in Appendix III.

8.3. DRIFT DEPOSITS

Drift deposits were encountered within all exploratory locations. The drift deposits are homogenous
across the site, generally comprising a stiff to very stiff, medium to high strength, brown or grey mottled
brown CLAY with gravel of sandstone and mudstone.

The CLAY contains localised lenses of orange, fine to medium SAND.

8.4. SOLID GEOLOGY

The solid bedrock geology was not encountered in any exploratory hole on site. BGS boreholes in the
area suggest bedrock can be expected in excess of 20.00 m bgl.

8.5. GROUNDWATER

No groundwater strikes were encountered.

8.6. VISUAL AND OLFACTORY EVIDENCE OF CONTAMINATION

Visual evidence of potential contamination has been identified during the site investigation and these

are summarised in Table 8.2.
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TABLE 8.2 SUMMARY VISUAL AND OLFACTORY EVIDENCE OF CONTAMINATION

LOCATION DEPTH STRATUM NOTES
(m)
TP101 0.1 | Made Ground | Clinker
TP102 0.2 Made Ground Clinker
TP103 0.2 Made Ground Clinker and burnt material
TP104 0.4 Made Ground Clinker
TP105 0.6 Made Ground Clinker

8.7. SOIL CONSISTENCY

Undrained shear strength values were measured using laboratory undrained triaxial tests. Results of the
tests are presented in Table 8.3, which indicate the clay soils to be firm strength. Strength test data is
generally consistent with the field descriptions of the aforementioned soils.

TABLE 8.3 SUMMARY OF UNDRAINED SHEAR STRENGTH TEST RESULTS

UNDRAINED SHEAR
LOCATION SAMPLE DEPTH LAB DESCRIPTION STRENGTH CONSISTENCY
(m) 2
(kN/m?)
WS101 | 1.50-2.00 | Firm brown very sandy CLAY. | 79 Firm
WsS102 1.50-2.00 Firm brown sandy CLAY. 63 Firm

Results of the standard penetration tests, including undrained shear strengths derived from SPTs are
included in Table 8.4.

8.8. SIDE STABILITY AND EASE OF EXCAVATION

The natural strata were excavated with relative ease. No obstructions were identified at the positions
investigated.

It is anticipated that shallow excavations can be completed with normal plant in consideration of the
potential neighbouring slabs and foundations that may step into the subject site.
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8.9. SOIL PLASTICITY

The liquid and plastic limits of samples of natural in-situ clay are determined using the cone
penetrometer method and the rolling thread test. These tests enable determination of an average
plasticity index (PI) for each “type” of clay, although judgement is applied where variable results are
reported.

PI can be related to shrinkability (low, medium or high) and then to minimum founding depth.

E3P typically only consider a soil to be shrinkable if the proportion finer than 63 pm is > 35%.

Pl results are compared against guidance given in the NHBC standards, Chapter 4.2 (revised
January 2014), which advocates the use of modified plasticity index (I'p), defined as:

I'p =Ip x (% < 425 ym/100)
In other words, if Pl is 30%, but the soil contains 80% < 425 pm, then I'p = 30 x 80/100 = 24%.

It should be noted that in accordance with the requirements of BS 1377, the % passing the 425 pm sieve
is routinely reported by testing labs.

E3P apply engineering judgement where Pl results are spread over a range of classifications.
Consideration is given to the average values for each particular soil type (differentiate between residual
soil and alluvium), the number of results in each class and the actual values.

The Atterberg limits determinations, summarised in Table 8.5, show the clay to be of predominantly
moderate plasticity.

TABLE 8.5 SUMMARY OF PLASTICITY INDEX TEST RESULTS

E = > u > -
= s = ) akE <
[~4 = = w = ww <
= _ 25z S _ 2 _ 5x_ 2a_ Hox giféE
LOCATION o € DHE® 2% o Fo 222 sFa T2%23

87 388 2 3 3% F5 g3 =gag

o <

WS101 1.00 19 22 48 26 100 26 Medium
WS102 2.00 18 21 44 23 100 23 Medium
WS102 3.00 19 21 43 22 100 22 Medium

The results of the Atterberg limits testing confirmed that the soils would be deemed to be Medium
Volume Change Potential” in accordance with the classification system utilised by the LABC/NHBC
industry guidance.

8.10. pH AND SULPHATE

Chemical analyses for pH and soluble sulphate content contained in Appendix V (summarised in
Table 8.6), shows that the soils at the site generally meet Class DS-1, Aggressive Chemical Environment
for Concrete Classification (ACEC) AC-1s in accordance with BRE Special Digest 7 (2005).

Elevated sulphate concentrations meeting Class DS-2, AC-1s were noted within the Made Ground
deposits in WS101 (0.10 m), WS102 (0.30 m), WS104 (0.30 m), WS105 (0.40 m).

<
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TABLE 8.6 SUMMARY OF pH AND SULPHATE DATA

DEPTH S04 IN 2:1 pH VALUE CLASSIFICATION
LOCATION (m) WATER/SOIL
(a/)
WS101 0.10 0.56 | 7.8 . DS2,AC-Ts
WS101 3.00 0.11 7.7 DS-1, AC-Ts
WS102 0.30 0.60 8.2 DS-2, AC-Ts
WS103 0.20 0.26 7.2 DS-1, AC-Ts
Ws103 4.00 0.029 8.2 DS-1, AC-1s
WS104 0.30 0.82 7.0 DS-2, AC-Ts
WS105 0.40 0.52 7.0 DS-2, AC-1s
WS105 3.50 0.12 8.2 DS-1, AC-Ts
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9. TIER | QUALITATIVE CONTAMINATED LAND RISK ASSESSMENT

E3P has undertaken a Tier 1 qualitative risk assessment to determine if any potential contaminants
within the underlying soils and groundwater pose an unacceptable level of risk to the identified receptors.

9.1. HUMAN HEALTH RISK ASSESSMENT

At Tier 1 stage, the long term (chronic) human health toxicity of the soil has been assessed by comparing
the on-site concentrations of organic and inorganic compounds with reference values published in
LQM/CIEH S4UL (S4UL3267).

Where Tier 1 screening values are not provided by LQM, other screening values have been used and
these are referenced in Table 9.1.

The results of this comparison have been summarised within Table 9.1.

TABLE 9.1 SUMMARY OF INORGANIC AND HYDROCARBON TOXICITY ASSESSMENT FOR A
RESIDENTIAL END USE WITHOUT PLANT UPTAKE

DETERMINANT UNIT GAC N MC LOC. OF EX Pvezc ASSESSMENT
Arsenic Img/kg‘ 40 | 2 | 40 | WS104-0.30m | 1 | Further Action
Cadmium mg/kg 85 2 <02 N/A 1 No Further Action
Chromium (VI) mg/kg 6 2 | <40 N/A 1 No Further Action
Lead mg/kg 200 @ 2 400 WS104-0.30m 1 Further Action
Mercury mg/kg 1.2 2 25 WS104-0.30m 4 Further Action
Nickel mg/kg 180 2 39 N/A 1 No Further Action
Selenium mg/kg 430 2 <10 N/A 1 No Further Action
Copper mg/kg 7100 2 @ 210 N/A 1 No Further Action
Zinc mg/kg 40000 2 @ 280 N/A 1 No Further Action
Cyanide - Total mg/kg 791 2  <1.0 N/A 1 No Further Action
Phenols - Total mg/kg 210 2 <1.0 N/A 1 No Further Action
Asbestos Fibres NFD 2 ' <0.01 N/A 3 No Further Action
Naphthalene mg/kg 23 | 2 <0.05 N/A 4 No Further Action
Acenaphthylene mg/kg 2900 | 2 <0.05 N/A 2 No Further Action
Acenaphthene mg/kg 3000 | 2 <0.05 N/A 1 No Further Action
Fluorene mg/kg 2800 2 <0.05 N/A 1 No Further Action
Phenanthrene mg/kg 1300 @ 2 | 0.61 N/A 2 No Further Action
Anthracene mg/kg 31000 2 <0.05 N/A 2 No Further Action
Fluoranthene mg/kg 1500 2 @ 0.69 N/A 2 No Further Action
Pyrene mg/kg 3700 2 @ 0.68 N/A 2 No Further Action
Benzo(a)Anthracene mg/kg 11 2 042 N/A 2 No Further Action
Chrysene mg/kg 30 | 2 0.33 N/A 2 No Further Action
Benzo(b)Fluoranthene mg/kg 39 | 2  0.39 N/A 2 No Further Action
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DETERMINANT UNIT GAC N  MC LOC. OF EX PVCIS- ASSESSMENT
Benzo(k)Fluoranthene ~ mg/kg 110 2 | 0.21 N/A 2 No Further Action
Benzo(a)Pyrene mg/kg 32 2  0.34 N/A 2 No Further Action
Indeno(123-cd)Pyrene mg/kg 45 2 <0.05 N/A 2 No Further Action
Dibenzo(a,h)Anthracene mg/kg 031 2 <0.05 N/A 2 No Further Action
Benzo(ghi)Perylene mg/kg 360 2 <0.05 N/A 2 No Further Action
TPH C5-C6 (aliphatic)* mg/kg 42 2 <10 N/A 4 No Further Action
TPH C6-C8 (aliphatic)* mg/kg 100 | 2 | <0.1 N/A 4 No Further Action
TPH C8-C10 (aliphatic)* mg/kg 27 | 2  <0.1 N/A 4 No Further Action
TPH C10-C12 (aromatic)* mg/kg 250 2 <20 N/A 4 No Further Action
TPH C12-C16 (aromatic)* mg/kg 1800 2 <4.0 N/A 4 No Further Action
TPH C16-C21 (aromatic)* mg/kg 1900 2 <1.0 N/A 1 No Further Action
TPH C21-C35 (aromatic)* mg/kg 1900 2 <1.0 N/A 1 No Further Action

Notes

PL1 = soil ingestion, PL2 = dermal contact and ingestion, PL3 = dust inhalation; PL4 = Vapour/Gas
Inhalation; PL5 = Vertical / Lateral Migration; PL6 = Corrosion of concrete; PL7=Tainting of water supply;
PL8 = Uptake by plants

Abbreviations: GAC = general assessment criteria, n = number of samples, MC = maximum concentration; Loc of Ex
= |ocation of exceedance; NFD = no fibres detected.

* The Tier 1 GAC for the hydrocarbon fraction is derived from the CIEH assessment for petroleum hydrocarbons
Criteria Working Group (CWG) for both aliphatic and aromatic compounds. E3P has utilised the Tier 1 values for
aliphatic compounds for the volatile and semi volatile fractions (C5-C12) and the Tier 1 values for aromatic
compound for the non-volatile fractions (C12-C35). The comparison of a total (aliphatic/aromatic) compounds to
an individual fraction is considered to be a conservative approach and satisfactory for the protection of human
health.

Referring to Table 9.1, the results of this direct comparison indicates that the data exceeds the screening
criteria for a residential end use (without plant uptake) for the following contaminants:

©  Arsenic.
@ Lead.
@  Mercury.
No significant concentrations of VOCs were identified in the soils submitted for chemical analysis.

The laboratory analysis confirms the assessment within the initial conceptual site model that the main
constituents of concern were likely to be Made Ground Heavy Metals.

In relation to these exceedances, the following can be determined:
©  The main exposure pathways based on the Tier | exceedances are:
=  Soil ingestion;

= Vapour inhalation (indoor);

&
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© The exceedances for all determinants are associated with shallow Made Ground deposits within
WS104 at 0.30 m bgl.

HUMAN HEALTH RISK ASSESSMENT AND MITIGATION

All of the identified elevated concentrations have primary exposure pathways related to ingestion of soils
and vapour inhalation. The risk to chronic human health associated with the elevated concentrations of
inorganic heavy metals can be mitigated through the application of hardstanding throughout the site
footprint to remove any potential for direct exposure to impacted soils (other than vapours).

At this time it has not been possible to undertake a speciation of the identified mercury exceedance.
mercury may present potential volatilisation to indoor air risk. The elevated concentration has only been
identified within one discrete area of the site within the shallow Made Ground and is therefore considered
to be a localised hotspot. Where mercury speciation returns results confirming no elemental mercury,
then the GAC limits (1.2 mg/kg) will no longer apply as this is based on vapour inhalation. The detected
level of 2.5 mg/kg will then be related to inorganic mercury and the associated GAC will be 40mg/kg.
Where this is the case further assessment and mitigation measures will not be required.

Chemical analysis of the natural clay drift deposits has identified these soils to be acceptable for use
within the context of a residential development. No garden areas are proposed for the plot and so no
topsoil is likely required, and existing subsoil/Made Ground will be capped by the building slab and so no
risk will remain.

9.2. CONTROLLED WATERS RISK ASSESSMENT

E3P has undertaken a controlled waters risk assessment for the site based on the consideration of the
conceptual site model and the sensitive receptors which are summarised in Table 9.2.

TABLE 9.2 CONTROLLED WATERS CONCEPTUAL MODEL AND SENSITIVITY PROFILE

DISCUSSION SENSITIVITY
RATING

Contaminant Source

Made Ground
Heavy metals are present as a result of the potential Made Ground infill material Moderate
from historic features at the site.

Pathway

Vertical Migration

Due to the majority of the site being underlain by cohesive glacial till deposits,
vertical migration of contaminants is unlikely to occur as a result of the low
permeability of the drift deposits.

Low
According to nearby borehole data, these clay deposits are present beneath Made
Ground across the site to depths in excess of 20.00 m. The presence of this low
permeability drift will offer protection to the underlying aquifer and inhibit lateral
migration of any contaminants towards the canal.

Lateral migration

Lateral migration of contaminants is considered unlikely due to the presence of
cohesive glacial till deposits across the site, low contaminant risk and absence of
viable receptors in the area surrounding the site.

&
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Receptor

Aq_wfer CIa§S|f|cat|on in Superficial Secondary Undifferentiated aquifer Low

Drift Deposits

Aquifer Classification in Bedrock Principal aq'U|fer (ovgrlaln by in excess of Low
20 m cohesive materials)

Groundwater Source Protection Zone The site is not affected

or Drinking Water Safeguard Zone Low

Distance to the Closest Groundwater . . o .

Abstraction Point None identified within a 1 km radius. Low

Is the Site Located Within 50 m of a The nearest surface watercourse is the
Rochdale Canal located over 250 m L

Surface Watercourse? . ow
southeast of the site.

The ICSM developed within the context of the site setting does not have a viable pollutant pathway.

To ensure a robust appraisal of the identified risk to controlled waters, E3P has identified the sources of
potential contamination that represent a risk to controlled waters from the initial CSM, we have then
assessed the availability of ground investigation data in the form of analysis of the solid phase (soil) and
dissolved phase within the perched groundwater or aquifer. The results of this assessment are
presented in Table 9.3.

TABLE 9.3 QUALITATIVE RISK TO CONTROLLED WATERS FROM SOIL ANALYTICAL RESULTS
CONTAMINANT ASSESSMENT RATING DISCUSSION
'?ZE)I(\;(-)ICnlg{krgg/kg No samples were tested for VOCs given no source on site. None
Total SVOC > SYOC analysis was not undgrtakeq due to no viable source on Further
1 mg/kg site. However, PAH analysis hag identified levels above the discussion

laboratory LOD throughout the site.
C5-C10 > 5 mg/kg All concentrations are below the laboratory LOD. None
C10-C12 > 10 mg/kg = All concentrations are below the laboratory LOD. None
C12-C16 > 50 mg/kg = All concentrations are below the laboratory LOD. None
Phenols > 2 mg/kg All concentrations are below the laboratory LOD. None
Naphthalene > All concentrations are below the laboratory LOD. None
2 mg/kg
Total PAH > All concentrations are below or slightly exceeding the None
10 mg/kg laboratory LOD.
PCB > 1 mg/kg No potential sources of PCB have been identified. None
Concentrations of heavy metals above 500 mg/kg have not
Heavy metals > - e o
500 mg/kg been |dent|f|§d.. The greatest heavy metal concentration is None
400 mg/kg within Lead at WS104 at 0.30 m bgl.

The Tier | assessment has included a comparison of leachate analysis from samples of the Made Ground
to drinking water standards (DWS) due to the underlying principal aquifer and absence of viable surface
water features in the area surrounding the site.

These are presented in Table 9.4 and Table 9.5.
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9.2.1. CONTROLLED WATER RISK ASSESSMENT AND MITIGATION

This comparison indicates that the data exceeds the DWS values for the following inorganic compounds:
© Arsenic
In relation to the above exceedances, Table 9.6 provides a summary.

TABLE 9.6 SUMMARY OF ELEVATED CONTAMINANTS IN GROUNDWATER

WS101 WS105
(ng/m) (ng/M)
CONTAMINANT Contaminant Source
Former Warehouse Former Warehouse
Arsenic 11 -
9.2.2. DISCUSSION OF CONTROLLED WATERS RISK ASSESSMENT

Historically, the site has been subjected to phases of infilling and a number of industrial uses including
a factory and cold store. Chemical by-products of manufacturing processes and compounds within the
Made Ground may have subsequently leached down into the underlying ground and contaminated the
near-surface Made Ground deposits.

The site is underlain by cohesive clay in excess of 20.00m below ground level, which will afford
protection to the underlying principal aquifer in the bedrock and the adjacent River Irwell and Medlock to
the north and south of the site (considered outside of viable influencing distance). Low level impact
identified in the above is not considered present in significant volumes to migrate laterally and vertically
towards nearby controlled water receptors, including the canal, rivers and aquifers, as a result of this low
permeability strata. Controlled water receptors are therefore deemed to be at a low risk of onsite
contamination.

Heavy metal contamination has been identified in the soil and leachate analysis in the shallow Made
Ground materials at the site. It is noted that where there are exceedances in soils, there are not
exceedances within leachates in those locations, and, where there are exceedances within leachates,
exceedances within soils are absent. Thus, the source of the contaminants cannot be attributed to one
area or point source and the majority of the contamination is considered present on a site-wide basis.

Drawings within Appendix Il show the extent of these exceedances as a DWS Exceedance Plan.

The groundwater, in general, is likely to be flowing in a south-westerly direction, following the flow
direction of the Rivers Medlock and Irwell. Perched water strikes have been noted during the
investigation but not considered to be representative of the groundwater regime beneath the site.

Prior to recent demolition works the site was covered by hardstanding (building and slab) in its entirety.
The proposed development will maintain hardstanding cover across the site, thus maintaining the low
amount of infiltration generated. This will in turn, maintain the conditions surrounding the identified
contaminants present in leachate and reduce the risk to the underlying aquifer and surface water
features. Given that the site is underlain by low permeability clay, the leaching of contaminants will be
minimal as the Made Ground will be contained beneath the impermeable surface covering above and
the natural clay aquitard below.

The results of the data review and Tier 1 qualitative risk assessment has allowed E3P to draw the
following conclusions in respect to the risk to controlled waters:

2
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© The ground investigation has enabled reasonable characterisation of the pollution risk and
potential to impact the critical receptors;

© The primary receptors are identified as the canal and River Medlock to the south, River Irwell to
the north and the underlying principal aquifer;

The canal and rivers are at a significant distance from the site and therefore are not considered
to be in hydraulic continuity with the site. As such these are not considered to be viable
receptors.

©

© The identified heavy metal contaminants are of low level and low mobility present within the
shallow Made Ground and unlikely to migrate in sufficient volumes over the required distance to
create arisk.

© The existing hardstanding throughout the site will be reformed as part of the proposed
development and therefore maintaining the protection from surface water percolation and
therefore migration of contaminants will be restricted.

© Given the absence of a viable receptor and low level, low mobility contaminants identified it is
considered the site poses a low risk to controlled waters.

9.3. GROUND GAS ASSESSMENT (RB17 APPROACH)

The potential impact on the development from ground gases has been assessed with reference to
standards and guidelines published in CIEH Research Bulletin 17 A Pragmatic Approach to Ground Gas
Risk Assessment (RB17).

This approach is considered appropriate given the age and limited thickness of Made Ground identified.
Based on desk-based analysis and subsequent ground investigation the following can be concluded:

©  No areas of discernible Made Ground are present within on or immediately adjacent to the
proposed development.

© Noinfilled ponds or features with potential decaying organic matter are identified.

© The site is not located within an area that is at risk from natural emissions of Radon Gas.

Given the low sensitivity of the site with respect to hazardous ground gas, it was considered that a ground
gas assessment undertaken in accordance with the latest guidance provided by CL:AIRE in their research
bulletin RB17 would be suitable.

CL:AIRE Research Bulletin RB17 provides an alternative framework for the investigation and assessment
of ground gas that takes into account other factors such as site history and the nature of the ground
conditions beneath a site.

It has been prepared to allow gas well installation and monitoring to be avoided where appropriate and

may also be used in conjunction with gas monitoring to reduce the monitoring period or to avoid extra
gas monitoring where anomalous results are recorded. The assessment is summarised in Table 9.7.

2
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9.3.1. RB 17 ASSESSMENT
TABLE 9.7 RB17 GROUND GAS RISK ASSESSMENT
RISK

ITEM OUTCOME ACTION SCORE

Have any credible OFF SITE ground gas

sources been identified within the Desk

Study & ICSM that would include: There are no credible off-

. o eeps No site ground gas sources 1

Rgglstg red Iandf:{l within 250m; within9250 m o?‘ the site.

Historical landfill;

Infilled pond within 50m;

Infilled ground 100m.

Is the site located within close proximity The River Irk is 760 m

to a variable groundwater regime (river No northwest of the site which ;

or tidal) that could potentially influence is considered outside of

the ground gas regime. influencing distance.

Has a credible pathway for the migration

of gas from historical mine workings No None 1

been identified.

Average depth of Made Ground >5.0m No None 1

Average depth Made Ground >3.0m No None 1
The greatest thickness of

Average Depth Made Ground >1.0m No made ground is 1.00 m and 1
the average is 0.70 m.

TOC <1 Yes 2 of 8 samples are <1 TOC 1

TOC 1-3 Yes 4 of 8 samples are 1-3 TOC 1
2 of 8 samples are >3 TOC

TOC >3 Yes (limited to shallow Made 1
Ground)

Made Ground In-situ >20 Years Yes None 1

Made Ground In-situ <20 Years No None 1

Only natural soils with no potential to Yes None .

generate CH4

Recorded coal gas emission No None 1

Radon Protection Measures Required No None 1

Risk Score 14

Notes for E3P RB17 Gas Risk Assessment

This risk assessment is an internal tool kit developed by E3P in due consideration of the guidance published within CL:AIRE RB17.
The minimum score attributed is 1 with the assessment to be completed by a suitably qualified person deemed capable of making
areasoned and informed assessment.
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9.3.2. RISK SCORE

& 1=Low
£ 2 = Moderate

&4 3 =High
9.3.3. RISK PROFILE

2 Cumulative risk score is <14 the site is deemed to be very low risk and thus conforms to
Characteristic Situation 1

£3  Cumulative risk score is =215 but <20 the site is deemed to be very low risk and thus conforms to
Characteristic Situation 2

£ Cumulative risk score is >20 the site is deemed to be very low risk and thus conforms to
Characteristic Situation 3

9.3.4. RB17 CONCLUSION

The RB17 assessment indicates a cumulative score of 14 and that suggests Characteristic Situation 1.

A moderate risk was noted in two locations where >3 TOC was recorded are all within the Made Ground
strata. This is likely the result of the presence of clinker in the Made Ground which can generate higher
TOC concentrations but does not pose a higher risk in respect of potential gas generation(noted in
Section 5 RB17 November 2012) The risk for this item to low, allowing the site overall profile to be
Characteristic Situation 1.

9.4. POTABLE WATER SUPPLY

This section provides a summary of the site investigation data with reference to the selection of potable
water supply pipework. The assessment is made with reference to the UK Water Industry Research
(UKWIR) publication “Guidance on the selection of Water Supply Pipes to be used in Brownfield Sites”

TABLE 9.8 PIPELINE SELECTION PE THRESHOLD CONCENTRATIONS

PE-threshold Concentrations at
Contaminant Group (mg/kg) Current pipeline depth
(mg/kg)

Total VOC 0.5 N/A
Total BTEX And MTBE 0.1 N/A
Total SVOCs (Excluding PAH and those o N/A
substances marked with an *)
EC5-EC10 Aliphatic and Aromatic Hydrocarbons 2 N/A
EC10-EC16- Aliphatic and Aromatic N/A

10
Hydrocarbons
EC16-EC40 Aliphatic and Aromatic N/A

500
Hydrocarbons
Phenols (From SVOC Analysis)* 2 N/A

2
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Contaminant Group

Concentrations at

PE-threshold Current pipeline depth

(mg/kg) (ma/kg)

Cresol§ and Chlorinated Phenols (From SVOC 5 | N/A
Analysis)

Ethers* 0.5 N/A
Nitrobenzene* 0.5 N/A
Ketones* 0.5 N/A
Aldehydes* 0.5 N/A
Amines Fail N/A

Other Consideration

Are there any exceedances of the PE threshold
outside of the pipeline depth?

Is free product present in soil and groundwater?

Could hydrocarbon impact at greater depth than
current pipeline depth be mobilised by rising
groundwater levels?

Will soils impacted with the above determinants
likely be utilised elsewhere on-site?

Will soils be imported to site as part of any future
earth works

There are no TPH fractions above the limit of
detection within or outside of the pipeline depth.

None

No hydrocarbon impact was identified within or
outside of the pipeline depth.

No

Currently unknown, however, it is unlikely soils
will be required to be imported to the site.

If materials are imported to the site this may
affect the WIR Risk Assessment which should be
updated after completion.

Notes - Pipe line depth normally between 0.75m-1.35m

Based on the assessment of current site conditions it is likely that polyethylene (PE) pipe will be suitable

for the proposed development.

Page 51




Z6S obed

16 W 0€°0 1 0 LSM JO Bale ay1 Ul S|I0S punol9 ape mojjeys ayi ybnoiyy paiiuspl usaqg aaey (AIndisw pue pes| ‘Olussie) sjelaw AreaH

"SI9SN 9IS aininy 01 8insodxa wanald |jim wiidiooy aus a4nus syl inoybnouyl Buipueispiey ‘wswdoljarsp pasodold ayl UsAi9

‘alej[om Jo uoisinoid pue 3dd @1endoidde yum pa1a|dwod agq pjnoys SHIOM uoionI1suo)

:uonepUBWIWOIDY

:uoissnasiq

's101da2a1 a1s-110 ‘uonsabul Z1d

IS4 pue 10eUO0D |ewla( (punoin
Mo 91eI9pPON A1 SpEI) [e19W AAEaH
'S19sn 91ls ainin . L7d
J0B1UOD |ewla(
NOILVOILIN 4314V ASH (324n0S) JOWINIT
S TvNaIs3y LNIHIND ALIigvEodd 40.1d303d AVMHLVd LINVNINVLNOD INVLNTI0d

T13d0ON TVNLdIONOD 6'6319VL
9IS Y1 10}

paledaid usaq sey g6 9|geL Ul UMOYS [9poW [BN1daau09d ay1 1UBWISSOSSE YSI pue SisA|eue [ediwayo ‘uoiiebilsaAul s aAISnJIUl 8y} Jo uola|dwod ay) Buimojjo4

T13dON 31IS TVNLdIONOD °S°6

220z AMenigad
JUBWISSOSSY NS [BIUDWIUOIIAUDORY) || 8Seyd

sjeoouy ‘19941S Woo



€6 abed

"palyiauapl usaq sey seb punoib snoplezey jo 90In0s JuedIUBIS ON

‘'s9oeds pauljuod
ul uoiso|dx3
"s1asn pue| as-}40
‘sfemyied
|enualajaid pue
e1es a|qeswsad
ybnouayy uonelbin

MO1 Mo pooyiaxI| moT 'sbulp|ing

‘slosn |alls alnin4

‘seb Jo uonejeyu|

JUBLISSOSSY

(punoig
8peN) apixolp at
uoqgJed ‘saueyis|N

"sainseaw uonebiiw Aue 1NoyUM aSn pus [eNUBPISaI B 10) 8|qelNS SI 8lIS 8y |

-:uoljepuswwioday

‘sainseaw uonebiiw se paiinbal aq [im unidiooy) Buip|ing syl uiym saueiquiswl Inodea 1o [eAowd)
10ds1oy B A1ndJaw |elusWd[® 8 01 P U0D S| uoe1dads syl alayp) "palinbal 8 10u |Im sainseaw uolebiliw pue JUsWSSaSSe Jayln) 8Sed ayl si Iyl alaym

"B6)/6W 9q [|IM QYO paleloosse sy pue Aindssw dluebioul 03 pae|al aq usyy ||im B3/6w G-z Jo [9As] paroalep sy  ‘uonejeyul
Inodea uo paseq si siyy se A|dde 1abuoj ou |Im (B3/6w Z L) suwli| Qv 9y}l usyl ‘Aindsow |elusws|® ou Bulwijuod s1nsel suinial uolieloads AIndsew aIaym

"J0ds10y pas||ed0]| B 9q 01 PaJopISUOD 9104219Y} S| PUB PUNOIS) SPEIA MO|[BYS 81 UIYLIM SUS U1 JO BIE 81210SIP dUO UIYUM Paljiluapl
u@aq AJUO Sey UOIIBJIUSOUOD P1BAS|S By "SI Jie Joopul 0} uonesi|jie|oA [eiualod juasald Aew AIndiaw ‘JOASMOH “PaljIlUSp! Usa( dABY S90UBP3IXd HdL ON

JUBWISSASSY
‘sAemyied
|enualayaid pue (punouig
‘s101dadal 81IS-1J0 elel)s 9|geswlad apeN) Aindss N
MO1 MO AT ybnouyl uonelbiN ‘suoqled0lpAy se al
'S19sn a1Is ainin4 yons S1UBUIWEIUOD
‘'sinodea 9|11B[OA
Jo uonejeyul
NOILVOILIN d314V ASIiH (304nos) JOWINIT
MSIH TvNnais3y INIWIND Alligvaodd 401d303d AVMHLYd INVNIANVINOD INVLINTI0d
220z AMenigad

JUBWISSaSSY 91IS [BIUSWIUOIIAUS0IY) || 8Seyd

sjeoouy ‘19941S Woo




	Loom Street - Phase 1 & 2 Report - E3P

