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1.0 Introduction 
The purpose of this technical note is to enable the discharge of planning condition 7a, planning 
reference 133143/VO/2022. This will be achieved by; giving a brief background to the emerging water, 
explaining the testing completed to date, assessing the risk and describing the proposed approach. 

2.0 Discovery of Emerging Water 
The emerging water was initially located on site at the location shown in Appendix 1b – Onsite 
Drainage Investigation, following tree clearance in the area.   

Extensive site investigations have taken place and we have an extensive knowledge of the drainage 
within our site, this report is in Appendix 1a – Cheetham Hill Culvert Investigation and Appendix 1b – 
Onsite Drainage Investigation.  

A fenced zone was established around the emerging water, as a temporary solution whilst 
investigations were being undertaken. 

A temporary on-site pumping and storage facility was established for a 2-day duration. This allowed 
the water to be quickly extracted and stored and removed from site by road tanker direct to the 
(United Utilities) UU treatment plant. This provided a lowering of the water level in the area and access 
to carry out further investigations to locate the source of the water emergence.  

Additionally, a temporary trade effluent discharge license has been granted for six months by UU to 
enable any dewatering direct to sewer rather than using tanker disposal. 

The investigation the emerging water to be discharging from a broken pipe (Appendix 1b – Onsite 
Drainage Investigation fig 4) which historically drained to the public sewer across site via a now derelict 
drainage network, at the point of the emerging water. The ultimate source of the incoming flows is 
still unknown, but there is potential for it to be emanating from a historic landfill to the north of the 
site.   Tracing the pipe below the Showman’s Guild embankment has found that 14.5m from the break 
it changes direction which has prevented the camera team getting further. This information is being 
used to determine possibilities of where this pipe goes, but the length before the turn suggests the 
turn is either before or at the crest of the embankment, which makes any intrusive survey impractical. 

3.0 Testing of water to date 

Initial testing and investigation focussed on the nitrogen levels in the emerging water and looked at 
analysis to confirm the requirements on the temporary trade effluent licence, in place with UU. 

However, early consultation with the Environment Agency (EA) discussed the potential for the 
emerging water to be leachate from the historic Queens Road landfill.  These discussions indicated 
that there was an additional contaminant from an EA point of view which was PFAS. As such, testing 
for PFAS was undertaken with the intention to compare the results to the UK Drinking Water Standard 
and Inland Surface Water Standards. The EA informally confirmed that these standards were 
appropriate for comparison, however EA and United Utilities (UU) still need to formally accept these 
standards as a basis for comparison. 

The proposed additional testing focussed on 17no trial holes arranged in concentric circles emanating 
out from the discovered broken pipe on site and taking water samples from each of these locations, 
which are being sent away for lab testing (inc PFAS and Total Oxidisable Precursor (TOP) Assay). In 
addition to these, samples of the water in the river were also taken at locations off site (back of HG 
Paints) where there is a source of orange water that enters the river upstream of our site. These 
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samples have been taken for comparison as this is believed to be an additional drainage outfall of the 
historic landfill drainage.  See Drawing in Appendix 2 – Location of Water Samples.  

Additional to PFAS testing, UU carried out their own testing, alongside BAM testing, which identified 
high levels of dissolved methane (Appendix 4 – UU Testing Results), which also needed to be managed.  

4.0 Assessment of the Risk  
4.1 Comparison of testing results to target levels  
Test results can be seen in Appendix 3 – Testing Results. These are the tests completed by BAM 
focusing on; PFAS / PFOS, from the 17no. locations, and UU testing from the emerging water directly, 
focusing on results for trade effluent discharge. 

Initial review of the PFOS results against the UK Drinking Water standard ‘wholesomeness’ threshold 
are shown below, in Table 1.  

Table 1 - Initial Partial Review of Results 

Location   Standard Test Result 

Site Emerging Water 
PFOS 

0.1ug/l (100ng/l) 
6.3ng/l and 21.2ng/l 

PFOA 4.8ng/l and 8.9ng/l 
 

In summary, although the ponded orange water does contain PFAS chemicals, they are not present at 
levels that exceed the current UK Drinking Water Standard. 

Against the inland surface water standard of 0.65ng/l for PFOS, the data show that this standard is 
exceeded in the Irk at all sampling points. There is no river sample upstream of the culvert outlet at 
HMG Paints, so it’s not possible to say with certainty that the river water exceeds this standard before 
it passes the Victoria North site but PFOS is frequently detected above the inland surface water 
standard in surface waters across England. (Perfluorooctane sulfonate (PFOS) and related substances: 
sources, pathways and environmental data, October 2019 – EA) 

The UU testing results show other contaminants that need to be removed, similarly to the temporary 
trade effluent discharge conditions, they are methane and suspended solids. The methane in 
particular is seen in the test results to be of a noticeably high value, in all test samples. The acceptable 
levels for these will need to be confirmed by UU as part of any permanent solution. 

Following discussion with the Environment Agency (Neil Peters (BAM / Andy Davies (EA) 4/11/22), it 
has been confirmed that the decision to use the above levels, from the UK drinking water standard, 
the basis for comparison is correct.  With this in mind and pending final confirmation it appears the 
issue of PFOS contamination is not be an issue for us on the site.   

The initial review with the EA also suggested that, due to the testing undertaken by UU which 
identified high methane, the management of the methane for permanent discharge, is now the driver 
for the permanent solution not the PFOS.  

4.2 Groundwater monitoring  
Additional work has been undertaken to monitor groundwater levels and flow rate from the emerging 
water area.  Interpretation of geotechnical data specifically in the area has also been undertaken. 

The location of the groundwater levels from existing ground test locations can be seen in Appendix 5 
– Ground Water Monitoring Locations and summarised in the Table 2 below.  This table also compares 
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the Original Ground Level (OGL) with Formation and Finished Ground Level (FGL) (along Plateau Av 
through the emerging water). 

Table 2 - Ground Water Levels 

ID Location Water 
Level to 
OGL (m) 

OGL to 
Formation 

(m) 

Cut/Fill OGL to FGL 
(m) 

 

Pt. 18 RB01 ca. CH.120 >-2.5 -0.65 Cut 
  

Pt. 19 RB02 ca. CH.180 >-2.5 -2.20 Cut 
  

Pt. 20 RB02 ca. CH.240 >-2.5 -2.30 Cut 
  

Pt. 1 RB03 ca. CH.280 North >-2.5 0.30 Fill 1.4 Plateau Av 
Pt. 2 RB03 ca. CH.280 South >-2.5 -3.20 Cut 

  

Pt. 3 RB03 ca. CH.310 >-2.5 -1.50 Cut 
  

Pt. 4 RB04 ca. CH.330 0 0.20 Fill 1.2 Plateau Av 
Pt. 5 RB04 ca. CH.350 North >-2.5 0.20 Fill 

  

Pt. 6 RB04 ca. CH.350 South >-2.5 0.10 Fill 
  

Pt. 7 RB04 ca. CH.380 -0.45 0.10 Fill 0.9 Plateau Av 
Pt. 8 RB04 ca. CH.390 South >-2.5 0.60 Fill 

  

Pt. 9 RB05c ca. CH.400 -2.30 0.70 Fill 
  

Pt. 10  RB05c ca. CH.420 -1.00 0.30 Fill 
  

Pt. 11 RB05c ca. CH.430 -0.35 0.20 Fill 1.2 Plateau Av 
Pt. 12 RB05c ca. CH.450 North -1.20 0.70 Fill 

  

Pt. 13 RB05c ca. CH.450 South -1.05 0.10 Fill 
  

Pt. 14 RB05a ca. CH.480 -0.50 -0.20 Cut 0.5 Plateau Av 
Pt. 15  RB05a ca. CH.540 -0.60 -0.20 Cut 0.2 Plateau Av 
Pt. 16 RB05a centre of plot -1.20 0.50 Fill 

  

Pt. 17 RB05a ca. CH.650 -1.40 0.10 Fill 
  

       

Wells are 2.5m deep so dry condition is to that level 

 

Plotting the difference relative to OGL gives the next graph, Figure 1, shows we are only encountering 
ground water within 200mm of levels around Pt4 CH330 (Plateau Av), and not in areas where the plots 
are being developed .   
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Figure 1 - Ground Water Levels Against OGL 

The above ground water measurements suggest that the emerging water is not draining through the 
ground at a level which will be encountered during proposed earthworks on the plots.  Additionally, 
the presence of dry wells in the context of a constant 0.216l/s flow rate into the area of emerging 
water suggests that water is not infiltrating through the ground freely at a level which will be 
interfaced with during wider earthworks across the site. Due to the made ground in the area it may 
be that it is freely infiltrating vertically to lower levels outside of the remediation levels. 

4.3 Cohesive band of material  
Reviewing the geotechnical boreholes around the emerging water, Figure 2 and Appendix 7 – 
Geological Long section – Red Bank Plateau, provides evidence to support the change in water level 
between Pt.7 and Pt.9, -450mm to -2300mm (OGL), is prevented from infiltrating by a localised lens 
of cohesive material.  Which runs along between Plateau Avenue and the development plots of 
RB05, between TP108 and BH205. 
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Figure 2- Geotechnical Boreholes from GIR (pdf pg 1188)  

5.0 Proposal of Delayed Remediation Zone 
5.1 Proposed Methodology  
The proposed methodology is to delay the remediation works in the largest extents of wet ground, on 
a day following significant rainfall, until the final end solution has been identified and installed for the 
control of the emerging water.  Phase 1 drawing (Appendix 6 – Phase 1 Drawing), shows this extent 
around the emerging water location.  

This approach will remove the potential for rework and also allow the plot earthworks to continue. 
The proposal of delaying the works in this particular area is based on; the contamination being already 
accounted for in the site wide GIR/CWRA, that there is no pathway between the delayed remediation 
zone and carriage shed as per remediation strategy and that the ground water is not present at a level 
at which wider earthworks will be undertaken, based on known ground conditions and site 
investigation.  

It is worth noting that ARUP have produced a CWRA for the site prior to the discovery of this localised 
emerging water source. It is believed that the pipe fracture is something that has happened some time 
ago and that the groundwater quality monitored on the site during the most recent rounds of 
investigation (2021 and 2022) takes into account the impact of the leachate on groundwater quality.  
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5.2 Permanent Solution 
Once we have finalised characterising the chemical makeup of the emerging water then a design for 
a permanent solution can be considered. This will have to be agreed with all interested parties and 
the solution implemented before remediation works can take place within the wet ground. Given the 
testing suggests that the methane levels are the focus of this proposal. Initial discussions have started 
with ARUPs Wastewater design teams, to review the conditions, but no works can be started on the 
concept design until discussions with UU agree parameters to work to. 

If the solution involves discharge into the public network then this will be subject to agreement from 
United Utilities who will define the levels of contaminants which can be acceptably discharged into 
the public network. In addition to this, UU have confirmed that the original source of the flows and 
expected flow rates into the public network will need to be defined prior to any consideration of 
discharging to the public network. 

Once all the testing results are reviewed by all parties and agreement reached on the acceptable levels 
of various compounds within the effluent, suitable investigation will need to be defined to work out 
the solution for permeant discharge. At this time there is not enough information to define what the 
permanent solution will be as there are too many variables. There is also potential that as the drainage 
was from land that is not within the Victoria North development area, that an offsite solution may 
have to be developed. 

6.0 Conclusion 
Based on the available testing data, site geotechnical information and understanding that the 
emerging water has been an on-site issue for a prolonged period of time, we are confident that 
undertaking wider earthworks across the site will not detrimentally impact the ground conditions or 
ground water across the site. To ensure this, we are proposing that a no remediation zone to be 
created around emerging water source which encompasses the largest extent of wet ground around 
the source, following a significant rainfall to prevent movement of any potentially contaminated soils. 
This no remediation zone will remain in place until a permanent design solution for controlling the 
emerging water source is developed and agreed with all parties. 

As such, we are confident that Condition 7a can be partially discharged to enable wider remediation 
works to commence in-line with the Pre-Development Remediation Strategy (LKC 22 1587). 
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Appendix 1a – Cheetham Hill Culvert Investigation 
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Appendix 1b – Onsite Drainage Investigation 
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Appendix 2 – Location of Water Samples 
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Appendix 4 – UU Testing Results  
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Appendix 5 – Ground Water Monitoring Locations
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Appendix 6 – Phase 1 Drawing
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Appendix 7 – Geological Long section – Red Bank Plateau 
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