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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/V0/2022. 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
PFOS 6.3ng/l and 21.2ng/I
PFOA 0-1ug/! (100ng/) 4.8ng/l and 8.9ng/I

Site Emerging Water

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/| 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 OGL to Cut/Fill OGL to FGL
Level to Formation (m)
OGL (m) (m)

Pt. 18 RBO1 ca. CH.120 >-2.5 -0.65 Cut

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

Pt. 20 RB0O2 ca. CH.240 >-2.5 -2.30 Cut

Pt. 1 RBO3 ca. CH.280 North >-2.5 0.30 Fill 1.4 Plateau Av
Pt. 2 RBO3 ca. CH.280 South >-2.5 -3.20 Cut

Pt. 3 RBO3 ca. CH.310 >-2.5 -1.50 Cut

Pt. 4 RB0O4 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 RBO04 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 RBO4 ca. CH.390 South >-2.5 0.60 Fill

Pt. 9 RBO5c ca. CH.400 -2.30 0.70 Fill

Pt. 10 RBO5c ca. CH.420 -1.00 0.30 Fill

Pt. 11 RBO5c ca. CH.430 -0.35 0.20 Fill 1.2 Plateau Av
Pt. 12 RBO5c ca. CH.450 North -1.20 0.70 Fill

Pt. 13 RBO5c ca. CH.450 South -1.05 0.10 Fill

Pt. 14 RBO5a ca. CH.480 -0.50 -0.20 Cut 0.5 Plateau Av
Pt. 15 RBO5a ca. CH.540 -0.60 -0.20 Cut 0.2 Plateau Av
Pt. 16 RBO5a centre of plot -1.20 0.50 Fill

Pt. 17 RBO5a 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
RBO5, 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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On site investigation works to attempt to locate the believed route of

Cheetham hill culvert

Following the receipt of the below information of the possible route of the Cheetham Hill
Culvert across the development site investigation works where undertaken to locate and
plot the position.

As can be seen on the enclosed drawing and photographs an exiting drainage system was
identified across the site which eventually connected to the UU combined drainage system
in Hargreaves Street.

Historical Information

The below drawing was initially provided in an aid to the location of the Culvert. Surveys of
existing drainage system to locate any connections to the culvert were undertaken without
SUCCESS,

ﬁgﬂ#NCHESTER

LLFA DATA SCREEN
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Photographs of investigation works undertaken

4. Headwall uncovered

B. Clay pipe work of culverted section of drain
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C. Area where water emerges from existing ground

D. identified areas of culvert/drain construction
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E. Manhale chamber

F. Manhole Chamber
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Located alighment of Culvert

Following investigations and research on previous works undertaken in the wider area it has been discovered tha
the Cheetham hill culvert does not enter the Victoria North site area,

It was identified that the culvert now runs through the Packaging products site and outfalls into the river irk as
shown below upstream of the Victoria North site area.

Cheetham hill culvert
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Photos taken 2022 Showing route of culvert to river outfall
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Head wall (original photos taken)
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Google Earth screen shots showing location of Cheetham hill Culvert entering River Irk
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Appendix 1b — Onsite Drainage Investigation
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Please note — these images refer to and are intended to be used with the associated drainage markup.

Fig 1: Open channel off site towerds Queens Road tram depot,

Fig. 2; Incoming pipe fram the Showman's Guild direction @ CH430, with a significant Tlow of water, This water
appears clear compared to the water in the channel.
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Fig. 3: Approx. 450mm pipe gaing from the channel to the spring lecation under the bund.
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Fig 5: Attempted trail hole to locate the cubvert run @ CH290. This hole had to be abandoned due to high ground
watier, however the cubert was seen,

Fig. &: In this location we observed the culvert running parallel te Honey Street retaining wall passing over a second
culvert of similar construction, coming from under Honey Street Wall. The first culvert continues along the wall and
the second one continues to a nearby chamber, Water has been observed 1o be running through this second run.
These Lwo runs eventually converge in the manhole that was found with a Kelly biock init.
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Fig. 7- This chamber is the destination of the run coming from under the wall in figure &.

Fig. 8: A 200mm ceramic pipe coming from behind Honey Street wall @CHI0D, This pipe has had a constant trickle of
water coming cut since it was dizscovered,
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Fig. 9: & pair of trial holes completed to locate the culvert,
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Fig. 11:'T' junction in the culvert which, in operaticnal condition, would collect water from in front of the retaining

wall from both directions. This water is channelled South-East to another chamber.

Fig. 12: Chamber at the bottom of the haul read. Picture taken on the inside, with the concrete "V shapes coming
from the T" in figure 11 and a derelict and dry pipe running along the plateau.
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Fig. 13: This manhole was discovered by sending a sonde down from the manhole in figure 7. When it was located, a
large concrete block had been wedged in it for an unknown reason. When the block was remowed, the chamber was

full of debris which was also subsequently removed, This chamber is the paint at which both main runs we have
discovered on site converge.

Fig. 14: 6m deep manhale which has water running through it. This manhole looks much more modern than the rest,
Dye was put into the water in this chamber which was then seen on Hargreaves Street. We tried to sonde from this
chamber but hit an obstruction. We suspect due to no water build up and the level difference between this chamber
and Hargreaves Street that there 15 a drop shaft on this section.
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Appendix 2 — Location of Water Samples
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Appendix 3 — Testing Results
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Unit 7-8 Hawarden Business Park
Manor Road (off Manor Lane)
Hawarden
Deeside
CH5 3US
Tel: (01244) 528777
email: hawardencustomerservices@alsglobal.com
Website: www.alsenvironmental.co.uk
Envirolab
Sandpits Business Park
Mottram Road
Hyde
Cheshire
SK14 3AR

Attention: Subcon Envirolab

CERTIFICATE OF ANALYSIS

Date of report Generation: 27 October 2022
Customer: Envirolab
Sample Delivery Group (SDG): 221021-71

Your Reference: 22/10268
Location: 1"777

Report No: 666251

Order Number: P0750164

We received 7 samples on Friday October 21, 2022 and 7 of these samples were scheduled for analysis which was completed on
Thursday October 27, 2022. Accredited laboratory tests are defined within the report, but opinions, interpretations and on-site data
expressed herein are outside the scope of ISO 17025 accreditation.

Should this report require incorporation into client reports, it must be used in its entirety and not simply with the data sections alone.

Chemical testing (unless subcontracted) performed at ALS Laboratories (UK) Limited Hawarden.

All sample data is provided by the customer. The reported results relate to the sample supplied, and on the basis that this data is
correct.

Incorrect sampling dates and/or sample information will affect the validity of results.
The customer is not permitted to reproduce this report except in full without the approval of the laboratory.

Approved By:

4 w ey,
SoA
Sonia McWhan T .
Operations Manager M @
g ¢ =
SN UKAS
o =
el TESTING

1291

ALS Laboratories (UK) Limited. Registered Office: Torrington Avenue, Coventry CV4 9GU. Registered in England and Wales No. 02391955.
Version: 3.4 Version Issued: 27/10/2022

Page 1 of 9
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@ CERTIFICATE OF ANALYSIS

S0G: Z21021-71 Report Humber: 888251 Superseded Report:
Client Ref.: 32110288 Location: 11777
Received Sample Overview
Lab Sample No(s) Customer Sample Ref. Depth {m) Sampled Date
27054444 221102688/1 W01 1711002022
27054445 22/102688/2 SW02 17102022
27054448 22/102688/3 SW03 1711012022
27054449 22/1028814 SW04 1711002022
27054450 22/10288/5 SWO03 17102022
27054451 22102888 SWOE 1711012023
27054452 22/102687 SWO7 171102022

Only received samples which have had analysis scheduled will be shown on the following pages.

10:53:48 27/1v2022
Page 2 of 9
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CERTIFICATE OF ANALYSIS

5DG:

221021-71

Client Ref.: 22110288

Report Mumber:

66251

Location: 11777

Resulis Legend

Izl Test

HNo Determination
Possible

Sample Types -

& - SailSalid

UNS - Unspecified Salid
GW - Ground Water

SW « Surface Water

LE - Land Leachte

PL - Prepased Leachate
PR - Process Waler

A - Saline Water

TE - Trade Efffuent

TE + Trealed Sewage
UZ - Uintrealed Sewage
RE - Recreational Waber
DY - Dvinking Wabar Non.reguiatory
UML - Uinspecified Liguid
21 - Shidge

G- Gas

OTH - Dther

Lab Sample No{s)

PEMCDLT

GRERSOLE

SFFFROLE
BFFrGOLE

OEFFEDLE

LSTFS0LE

EEWPC0LT

Customer
Sample Reference

LOMS L BWEDLEZ

EOMS ERRENHEE

EDMS ERSEDH T
FOMS FROEDLEE
GOMS §HEEDLEE

SOMS BESE0 LT

LOMS LROEDLET

AGS Reference

Depth (m)

Container

{nEzayh

{pzzawh

inzEEyh
e e R T

ipzzFvh

{nzzay)
et i 11

oo s b upnng

{ozzETvh

(pzzay!

opog 556 oo

Sample Type

W5 | Bepon SRl jwonng

w5 | e sseB o)

s
L]
Mg

g | egton s wono

L]

PFAS Ligutds

KOPs:
Tesis: T

10:53:48 27/1v2022

Page 3 of 9
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CERTIFICATE OF ANALYSIS

5D0G: 221021-71 Report Humber: 888251 Superseded Report:
Client Ref.: 22110288 Location: 11777
TR SN TDEAT BARE TR S THMESAA D4 IS S IR A0S
g v
W by Baiabeid | s Lsmess Duprn i
[Ep L —pr— Samak Tyae oty Wil [SW, Sty Walw (58] Sufaca Wraee {50} ‘Surtacn Wt (29 Serbe Wakar (5 Sitace Wake [B]
e T D Samsbed 1Tz T ORI TN Vit T
= iyt i i snh e Samla Tine.
I U p—— I — FHine Fiivegn 1Hawm ] ikgn T
;'::“‘"""M“"*‘““'" DG Rgd ZURT men NN T 2T
R b il Lab Bamls Mg} TSt TGS TsE TPSHE 05445
b S s i el | A5 Aalerence
Component LODVUnits Method
PFEA (375-12-8) <2 ngl TM33T S 315 492 133 154 1.8
2 £ L
PFP, [2706-80-5) <1 ngl TM33T 405 332 3.88 -] 429 7.58
# = &
FiHich {307 24-4) <1 ngi TM33T 515 445 496 333 496 418
z £ z
PFRE (175736 <1 ngil TM33T 582 5.56 497 75 861 kR
Z £ &
PFHpA [375-85-9) <1 ngl TM33T n 185 215 14 287 256
# £ &
B2 FTS (27618-87-2) <1 ngl TM33T €25 € €2 €16 214 @4
2 4 g
PFOA {315-67-1) <065 mal THT &7 486 s E£3 ] 584
& & &
PFHixcS {355-48-4) <1 ngll THEFT LES 133 1.61 7 259 26
# £ &
PFRA (375-05-1) <1 ngl TM33T <1 5] <1 <1 €1 <1
s s &
PFHGS (175528} <1 ngd TH3IT L4 <1 <1 <1 <1 <1
& & &
PFDA (335-T6-2) <1 ngl TM33T €1 <5 <1 €1 =1 <1
Z Z &
Linsar PFDS [1783-251) <0.65 ngn TM33T 138 88 877 3zs 284 ap2
& & &
Branched PFOE. <D.65ngi TM33T 73 432 447 4n im G648
z £ £
PFUnA (2153-24-K) <1 ngll TM33T €1 <1 <1 <1 <1
# £ #
PFOoA, [307-55-1) <1 ngd TM33T <1 <1 <1 <1 <1
Z 2 Z
PFOSA (754-21.8) =2 ngd TM33T 2 4 €2 2 2 <2
z £ i
PFDS (335-77-3) <1 ngh TMEIT €1 <1 <1 <1 <1
PFPAS (T06.0714) <1 ngl ThzIT P P « « P 5
2 & &
Totsl PROS <0.65 ngil TM33T 22 131 4.2 T4 663 155
& & &
10:63:48 27/10/2022
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CERTIFICATE OF ANALYSIS

5D0G: 221021-71 Report Humber: 888251 Superseded Report:
Client Ref.: 22110288 Location: 11777
Cuastzer Sangh F] Prmrp——
Duprn i
[ p———— ‘Samala Tyss Bertoc Walst [EW)
f ettt Pl =
= X ot gty st sl Samla Tine.
I U p—— T — FHine
[T ———— g, T
F1 e e Lab Samgh Mals) Bl
b Samg s s s} | A5 Aalerence
[component | LoDiunite | Method
PFEA (375-12-8) <2 ngl TM33T 433
#
PFP, [2706-80-5) <1 ngl TM33T inz
£
PFHA (307 24-4) <1 ngi TM33T 419
2
PFRE [17573:8) <1 ngil TM33T 478
=
PFHpA [375-85-9) <1 ngl TM33T 174
£
B2 FTS (27618-97-2) 1 ngl TM3aT 23
&
PFOA {315-67-1) =0.65 g1 TMET 48
2
PFHxS [355-46-4) <1 ngl TMET 1.3
&
PPRA (75051 <1ngn TM3IT <1
&
PFHGS (175528} <1 ngd TH3IT <1
&
PO (335762 <1ngn TMEIT <
£
Linsar PFDS [1783-251) <065 ng1 TM3T TEL
&
Branched PFOE. <D.65ngi TM33T 385
2
FFUnA (2056548 <1 ngn THE3T €
£
PFOoA, [307-55-1) <1 ngd TM33T <1
#
PFOSA (754-21.8) =2 ngd TMERT 2
#
PFDS (335-77-3) <1 ngh TM33T <1
PFPsE {T06.814) <1 ngn TMasT €1
&
Total PFOS <065 ngl THESET 115
&

10:53:48 27/1v2022 _
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CERTIFICATE OF ANALYSIS
SDG: 221021-71 Report Humber: §88251 Superseded Report:
Client Ref.: 22110282 Location: 11777

Table of Results - Appendix

Method Ho Reference

TM33T PFAS i Envircameral Water Matrices Amalysis of PFAS

MA = not applicable.
Chemical lesting {uniess subconkracted) performed al ALS Laboratorias (UK) Limited Hawarden (Mathod codes Th,

10:53:46 271102022
Page 6 of 9
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CERTIFICATE OF ANALYSIS

@ 50G: 221021-71
Client Ref.: 22110288

Report Humber: 888251 Superseded Report:
Location: 11777
Test Completion Dates
Lab Sample No(s)| 2zrosua | zoseass | zrosuss | 2rosesss | zrosuse | zosust | ovosws:
Customer Sample Ref,| 20w | mmum | s | S | mwse | wee | mee |
AGS Ref.
Depth
TYPe| surizce vister |Surioce Water | Suriace Water | Surace Water | Suriace Veater | Suriace Water | Surace Water
PIAS s nogan | UOeun | oM | oocnn | notae | mosNm | @oaan
10:53:48 27/1v2022
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CERTIFICATE OF ANALYSIS
5D0G: 221021-71 Report Humber: 888251 Superseded Report:
Client Ref.: 22110288 Location: 11777

ASSOCIATED AQC DATA

Companant Mathod Code oc 2730 OC 2736

Perfiuces-1-butanesutfonate TMIIT 93.75 90.63
58.95:733.73 580513373

Perflugro-1-heptanesuifonate TARAST 90.87 895

5469744 16 SLED 14416

Perfilorn-1-nexanesubionate TM3T 9563 9313
67.55: 11413 675511413

Ferfuon-1-0canesutanate TMIZT 100.13 95.75
67.93:114.13 678311413

Perfiugro-n-butangic adid TMIIT 9425 96.0

SB.88 13365 5888 13365

Ferfuor-n-decanesulionaie TMIIT 89.88 102.0
536594143 536614143

Perfiuora-n-cecanoic cig TMIIT 89.75 9288
61,18 121.03 61.18:121.03

Perfiutn-n-codecanaic 260 TMIIT 93.38 94.88
66.35: 11445 66.38 111418

Perfucro-r-hepiomaic ace TMIIT 103.0 1025
531193839 83.11: 13839

Pesfiugro-n-hexanoic i TMIIT 96.63 91.12
70.19: 123,56 70.197123.96

Parfiuora-n-nonanaic acid TM3IT 9213 91.88
T3 1156 703111561

Perfiuceo-n-ociancic acid TMIIT 103,83 99,83
6670 113.95 6670 113.95

Perfluaro-n-pentanesulfonate TM3IT 96.0 90.75
S§6.00: 120.70 55.00 :1XT0

Perflugno-rrpentcnaic acd TMIET 865 B84.25
555512703 553512703

Perflugro-n-arrecandic acd TMT 88.5 B5.63
66.19:119.4% BA.I9: 11941

Perfiuore-ociane sutfonate 52 TMIIT 101.0 97.88
66.34: 12346 68.34 112346

Perfiuoto-ocianesitfonamide T 86.13 B7.75
67.41: 77444 67.41:114.44

The above information details the reference name of the analytical quality control sample {AQC) that has been run with the
samples contained in this report for the different methods of analysis _

The figure detailed is the percentage recovery resuit for the AQC .

The subscript numbers below are the percentage recovery lower control limit (LCL) and the upper control limit {UCL). The
percentage recovery result for the AQC should be between these limits to be staftistically in confrol .

10:53:48 27/1v2022
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CERTIFICATE OF ANALYSIS

SDG:
Client Ref:

221021-1
2210268

Report Number: 668251
Location: 11777

Superseded Report:

1. Resulls ame expressed an a dry weight basis (dred at 35°C) for all sod analysss except
for the following: MRA and CEN Leach iesis. fash point LOL pH, ammonium as NH4 by the
BRE medhad, VOC TICs and SVOC TICs

2. f sufficient sample is received a sub sample will Be mtained free of change for 30 days
aMter analysis &= compleled {e-mailed) for all sample types unless the sample s desiroyed
an testing, The prepared sail sub sample that is analysed for asbesios wil be relained for a
penad of B months aker the analysis date. Al bulk samples will be rélained far a peried of 8
months after the analysis date All samples teceived and not scheduled will be disposed of
ane month afler the date of receipt unless we are instructed fo tie confrary. Once the indial
period has expied, a siorage charge will be applied for each month o part thereof until the
clenl cancels the request for sample storage. ALS resers the right tn chargs for samples
received and storad but not analysed

General

1E Tantatively ldentifisd Compounds {TICs) are nan-teret peaks = VOC and SVOC
analysis. All non-target peaks delected with a concentration above the LoD are subjected
tn 8 mass spectral library smarch. Non-tanget peaks with a [Brary search confidsnce of
=75% are reporied based on the best mass spectral library meach, When a non-larget
pak with 2 ibrary search confidence of <75% is datactad it is reporiad a5 “mixed
hytsocarbons”. Non-larget compounds idenlifid rom the scan data are semi-guanidied
refative ta one of the deulsrated inlermal standzards. undes the same chromalographic
candilions a3 the larget compeunds. This result is reparled a3 a semi-quanditative value
and reparied as Tentatively entfisd Compounds (TICs). TICs are outside te scope of
UKAS accreditaion and ase not motslung carmecled.

19, Sample Deviations

i & sample is classed a5 dewiated then the associxied resufls may be compromised.

T with provided for wolatiles analysis

3 With respect Io tumaround, we wil always endeavour o meet clienl
wherever possible, but kurharsund limes cannat be absshulely guarsnteed dus 1o sa mary
variabies beyond cur canirol

4. We toke mesponsibifty for any st performed by sub-comiractors (marked with an
asferiskp  We endeavour o use UKAS/MCERTE Accredited Laboratoies, who o either
complede a qualily questionnaire or are aodited by . For soma thera
are no UKASMCERTS Accredited Laborstories, im this mstance a faboraiory with a2 known
drack recard will be dlilised

5 I no separate volalile sample is supplied by the client, or f a headspace or sediment is
present i the volslile samgle, the infegrity of the data may be compromised This will be
fagged up as an invalid VOO on the test schedule and the result marked as deviating on
the test cortificate.

. NDP - N datarmination possibla due 1o insuficient funsuftsble sample.
7. Results refats only io the iems eated

8. LoD (Limit of Detecton) for wel lests mepoded on a dry weight basis ae not comrecied
fior maisture congent

4. Surregate recoveries - Surrogaies ane added to your sample o monitar recevery of the
iesl requesisd. A % racovery is reparied. resulls are not comscted far the recovery
measured. Typical recoveries for organics tests are 70-130%. Recoveries in soils are
aBected by arganic rich or slay rich matrices | Waters can be aBecied by remedintion fuids
ar high amounts of sediment. Test resulis are only ever reporied if o of the assocaled
quality checks pass; i is assumed that s rcoveriss autzide of the valies sbave ars due
o matnix affecl

We

10, Stones/debris am  nol  routinely  removed. take a

represertative sub sample from (he received sampie

always  endeavow 1o

11, In certain circumstances the method detection limil may be slevated due 1o the sample
being culside the calibeation mnge. Other faclors that mey confibube fo this include
possible interfarences. |n bolh cases the sample would be dHuted which would couse the
method detection lmé o be mised

12. Far dried and crushed preparations of sails mlatis loss may soour e, valstile mercury.

13, Fof leachale preparabons ather than Zero Headspace Exiraction (ZHE) valatile loss
may ocour.

14. Far the BSEN 12457-3 twa baich process fo allow the cumudative rsase to be
calculated, lhe vetume of the leachate produced is measured and fillered for all lests. We
therefore cannat carry aut any unfifered analysis. The tests affected include volatios
GCFIDIGCMS and all subsoniracled anihysis.

15. Analysiz and identification of specic compaunds using GCFID is by relentian time
anly, and we mulinely calibrate and quantfy far benzene, tokiene, ethylbenzenes and
xylenes (BTEX). For lotal volatles in the C5-C12 range, the ttal area of the chrematogram
i integraied and expressed as ug'kg or vyl Although this analysis is commealy used for
ihe quantification of gassline range organics (GRO), e system wil alao detect olhes
wompounts such as chiorinated salvents, and this may lead io a falsety high resuit with
rmspect b hydrocarkans ardy. M is nol possibis s spacifically identify thess
non-hydrocarbans, as standands are nat routinely rn for any ofher compawnds. and for
mare definitive identification, volaties by GCME should be ulilised

16. We are acoredited 1o MCERTS for sand, day and lamilopsod. or any of thess
imaterials - whether these are derived from natunally occuring sof grofiles, or from fillimade
ground, a5 long as these malerals conslilute the major part of the sampla. Other coarse
granular material such as concrede, gravel and brick are not accredited if they comarise the
mesjor part af the samgle

17 Data retention. All records, i il
archived for seven years from the date of ssue of the final repodd.

o the analysis are

Incormect container recetved

Deviation from methed

Matrix interference

Sample holding time eaceeded in laberatary
‘Bample holding time caceeded due 1o fate arrival of instruchons ar
samples

Sampled on date not provided

20. Asbestos

When requesied. the individusl sub sample schedided will be analysed in house for the
prasence of ashestas fikres and ashesins cordsining material by sur documentad in
house method TRO48 based on HSG 248 (2021), which is accredited o 13017025 1 a
specific asbestoz fibre typs i nat found this will be reported a= “Not detected”. If no
asbestos fibre types are found all will be reporied as “Not detected” and the sub sample
analysed desmad b be clear of ashesios 1§ w0 ashesios e type s faund @il be
reporied as deiected (for sach fibre type found).  Testing can be carried oul on asbestas
posiive samples, but, due 1o Health and Safely considerations. may be repiaced by
aliemative tesis or reporied as No Determination Pozadile (NDP). The quanty of
asbesias present is net determinad unless spacifically requested.

Identification of

in Bulk & Soils

The resulls for dentification of asbesios in bulk materals and sods are obfsined from
supplicd bul, malerials andd sails which have been examined o defermine the prosence
of asbesios fibres using ALS (Hewarden) n-hause method of transmitledipotarised fght
microscogy and central stop dispérsion slaining. based on HSG 248 (2021},

The resulls for denBfication of asbeslos in soils are cblained from 2 homogensed sub
sample which has been examined io determine the presence of asbesios fibres using

ALS [Hawarden) inhouse method of light and  ceniral
stop disparsicn siaining
e
Eamie em—
- o satmata
Cind ol Bie Asedm
Formm Aciaciee
Fom Astop i
Fitoun Tl
Visugl Estimation Of Fibre Contend

Eclimation of fire contanl is nol permilted =s part of cur UKAS asccredited lest otfier
thizn- - Trace - Where anly one or two asbesios fibres wers identified.

Respirable Fibres

Respirable Fores o defined s fbres of <3 pm dameler, longer than § am and with
aspect ratios of ot least 31 that can be mhaled inta the lower regians of the lung and are
generally acknowiedged la bi mast impariant predicior of kazard and risk foe cancers of
e lung.

Further guidance on fypical asbestos fibre comtent of manufactured products can
be found in HEG 264,

The jon  of materials and  soils falls  within  our
schedule of tests for which we hold UMAS accreditaion, however opinions,
interprotations and all other information contained in the report are cutside the
scope of UKAS accreditation.

10:54:30 27/1v2022
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Appendix 4 — UU Testing Results
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13.09.22

Description Value Units Pass ?

12 Dichlorobenzene 048 mgd |
Cadmiumascd 167  Jugd |
NitrateasN 088 |mg/l |

Zincaszn 3200  lwad | |
Seleniumasse 22> g |
StyreneDissolved 022 lmad |
Ethylbenzene 023 mad |

Vanediumasv  [s76 |l |
13 Trichlorobenzene (094 [ugd |
15,5 Trichlorobenzene  [0.84  |ugd |
Methane 122 mad |
Xylene (meta, para)  [3.87  lugh |
Carbon Tetrachloride (074 [ugh |
Towene  lass |t |
Berylimsse 026wl |
Tichoroethene (059 lugd |
Xylene (ortho)  |aso  lud |
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25.10.22
ACKY 4CL35 XYLENOL LT 1.9420 mg/I BAM NUTTAL FROM SOURCE
EEMZ BENZEME LT 5.6700 pa/l BAM NUTTAL FROM SOURCE
CHME PCHLOROMCRESOL LT 7.5750 mg /| BAM NUTTAL FROM SOURCE
COoDs COD SETTLED LT Z27.53000 mg/I BAM NUTTAL FROM SCOURCE
CR34 METHYLPHENOLS 34  |LT | 3.5600 mg/l BAM NUTTAL FROM SOURCE
DBIS HYLENE MIXED 0.0000 g/l BAM NUTTAL FROM SOURCE
DC24 24 DICHLOROPHENOL |LT |3.0100 mg/1 BAM NUTTAL FROM SOURCE
DCLE 12 DICHLOROETHAN LT 5.8800 pa/l BAM NUTTAL FROM SOURCE
DCPD DICYCLOPENTADIENE |LT 1.9600 pa/l BAM NUTTAL FROM SOURCE
CIME DICHLOROCHS3 LT B.6200 pa/l BAM NUTTAL FROM SOURCE
DXy 25 DICL 35 XYL LT 1.6100 mg/| BAM NUTTAL FROM SOURCE
HCBU HEXACHLOROBUTADIE |LT | 0.8900 pag/fl BAM NUTTAL FROM SOURCE
HEXA HEXANE LT |0.7400 pg/l BAM NUTTAL FROM SOURCE
MEBE TOLUENE LT |4.5800 g/l BAM NUTTAL FROM SOURCE
METH METHAME 6.4350 mag /| BAM NUTTAL FROM SOURCE
MPXY mp XYLEME MIXED LT 3.8700 g/l BAM NUTTAL FROM SOURCE
MTEE METHYL T E ETHER LT 0.5600 g/l BAM NUTTAL FROM SOURCE
MNAPH NAPHTHALEME LT 15.8400 g/l BAM NUTTAL FROM SOURCE
OCPH 2 CHLOROPHENCIL LT 1.5300 mg/| BAM NUTTAL FROM SOURCE
OCRE 2 METHYLPHENCL LT 1.5500 mg /| BAM MUTTAL FROM SOURCE
XYL 12 DIMETHYLEENZE LT 4 6000 ua/l BAM NUTTAL FROM SOURCE
PCPH 4 CHLOROPHEMOL LT 1.8500 mg/| BAM MUTTAL FROM SOURCE
PH PH 7.0000 pH units BAM NUTTAL FROM SOURCE
PHEL PHEMOL LT 3.2200 mg/| BAM NUTTAL FROM SOURCE
SULP SULPHATE as 504 27.0000 mg/| BAM NUTTAL FROM SOURCE
T23B 123 TRI CL BENZ LT 0.9400 pa/l BAM NUTTAL FROM SOURCE
T24B 124 TRI CL BENZ LT 08700 pa/l BAM NUTTAL FROM SOURCE
TEME TRIEROMOMETHAMNE LT 0.7z00 pa/l BAM NUTTAL FROM SOURCE
TCE1 111 TRICHLOROET LT 0.6800 ua/l BAM NUTTAL FROM SOURCE
TCEZ2 112 TRICHLOROET LT 1.0300 g/l BAM MUTTAL FROM SOURCE
TCET TETRACHLOROETHENE (LT 0.5600 uas BAM NUTTAL FROM SOURCE

Rev 7 Page 45



W bam

nuttall

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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