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7 ENVIRON

29" August 2014

Ruth Fletcher

Sapa Extrusions Limited
Bedwas Plant

Pant Glas Industrial Estate
Bedwas

Caerphilly

CF83 8DR

Our Ref: AG/LC/RH/LUK17-20501_01 Sapa SPMP

Dear Ruth,

Re: Site Protection and Monitoring Programme (SPMP), July 2014 (Round 22):
Environmental Permit Ref. BX94551F

Background

Sapa Extrusions Ltd (formerly Hydro Aluminium Extrusions) has carried out regular groundwater
monitoring at the installation since August 2005. ENVIRON has carried out sixteen rounds of
monitoring between August 2005 and October 2013; and Mabett and Associates Ltd (M&A)
carried out monitoring on four occasions (between February 2009 and April 2010). In accordance
with the SPMP, groundwater monitoring is required in order to assess the nature of any identified
groundwater contamination arising from potential identified sources over the longer term; and to
confirm improvements in site control and management have reduced the levels of contamination.

The main manufacturing operations at the site ceased in March 2014; however, some personnel
have been retained at the site for operations in the fabrication building and for decommissioning
machinery in the main factory. Although manufacturing has ceased, the SPMP will be required to
continue up until a point where Sapa surrenders the Environmental Permit and this is accepted by
Natural Resources Wales (NRW).

A meeting was held with the Environment Agency (now NRW) on 31% January 2011 to discuss
the long term trends in SPMP monitoring data and the future scope of monitoring requirements.
The results of statistical analysis have shown that the overall concentrations of SPMP
determinands in groundwater are either stable or decreasing, with the exception of total petroleum
hydrocarbons (TPH) in BH12. It was agreed with the Environment Agency that a passive
skimmer would be installed in BH12 to remove floating phase hydrocarbons.

Given the close proximity of some of the monitoring wells and the stable concentrations detected
in the monitoring wells, it was agreed that the following wells would be omitted from future
monitoring rounds: BH2, BH3, BH5, BH7 and BH10. Therefore, the remaining eight SPMP
monitoring wells are: BH1, BH4, BH6, BHS6, BH11, BH12, MW1 and MW2. The SPMP wells
are currently monitored on a six monthly basis as agreed with the Environment Agency / Natural
Resources Wales.

This report details the results of the twenty second round of groundwater monitoring, in
accordance with the SPMP, which was undertaken on 31% July 2014.

ENVIRON UK Ltd, 8 Village Way, Greenmeadow Springs, Coryton CF15 7NE, UK sW::::: ‘o",ﬁc"g'mlﬁ"":’::;m 2331185
Tel: +44 29 2054 3550 139 Atillery Row Lom';én SW1P 1RT

www.environcorp.com
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Scope of Works

A groundwater sample was recovered from seven of the eight remaining SPMP monitoring wells
as detailed above; no sample was collected from borehole BH12 due to the presence of free
phase hydrocarbon (free product). At each location, the depth to groundwater was recorded and,
where present, the thickness of free product was monitored.

The monitoring well locations are shown on Figure 1 (attached). The groundwater samples were
analysed for metals (As, Cd, Cr, Cu, Pb, Ni, Hg, Se, Zn, V, Be, B), pH, total cyanide, sulphate,
ammonia and Total Petroleum Hydrocarbons (TPH).

For continuity, the results have been compared with UK Drinking Water Standards in the
groundwater analysis summary table (attached). However, given the objective of the SPMP, to
identify any groundwater contamination arising from potential sources over the lifetime of the
Environmental Permit, it is appropriate to compare results with the Reference Data (collected by
ENVIRON, August 2005).

A graphical representation of results over time is presented on the attached Figures.

Results

A full set of laboratory certificates and a summary table of the ongoing groundwater monitoring
results (including Reference Data and results from M&A’s monitoring) are attached to this letter
and the main findings are summarised below.

Passive Skimmer

A passive skimmer was installed in BH12 on 11" February 2011. Prior to installation, the depth to
floating product and groundwater was measured:

« Floating product: 3.328m bgl
o Groundwater 3.335m bgl|

Therefore the thickness of free product at the time of installation was 0.7cm. The membrane of
the passive skimmer was installed at the interface between the floating product and the
groundwater, i.e. so that the membrane is effectively ‘floating’ in the oil.

The amount of floating product recovered has been measured weekly by site personnel between
installation and April 2013. Due to the limited number of staff currently operating at the site, the
amount of free product removed is only recorded by ENVIRON during the periodic SPMP
monitoring rounds. To date, 177ml of floating product has been recovered; the volume recovered
over time is presented graphically below.
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Volume of Free Product Recovered

Volume (ml)

Free product measurements were taken by site personnel since March 2012 with insignificant
amounts of product present, i.e. there was no significant thickness of floating product. During this
round of monitoring approximately 0.3 cm of free product was detected by ENVIRON. The results
indicate that the amount of floating product present in the ground has remained low and has
decreased since passive skimming commenced. This also suggests that the source area of free
phase hydrocarbons is likely to be limited in extent in the area of the borehole.

Groundwater Monitoring Results

A summary of the key findings of the groundwater monitor.ing and analysis results are presented
below:

Groundwater levels across the site ranged from 3.18m bgl (MW2) to 4.02m bgl (BHS6) and
have fallen since the previous round of monitoring in October 2013.

During the July 2014 monitoring occasion there was no free product present in the passive
skimmer collection vessel in BH12; however, a layer of approximately 0.3 cm of free product
was recorded with the interface probe. The passive skimmer was reset at the interface level
between the groundwater and potential free product (3.88m bgl).

Concentrations of TPH in locations where free product has not previously been identified,
ranged from below the laboratory limit of detection (<0.01mg/l) in BH4 to 19.01mg/l in BH1; a
sample was not collected from BH12, due to the presence of free product detected in the well.

The concentrations of TPH have slightly increased since the previous monitoring round: in
BH1 (from 11.70mg/l to 19.01mg/l), BH11 (from 0.07mg/I to 0.19mg/l), MW1 (from 2.32mg/l to
2.42mg/l), MW2 (from 0.13mg/| to 0.38mg/l) and BHS6 (from 0.02mg/I to 0.05mg/l). The
concentration of TPH in MW1 has remained at a concentration above historical concentrations
for the two most recent monitoring rounds (the most recent TPH concentration is the
maximum detected in MW1 since monitoring commenced).

The concentrations of TPH have decreased since the previous round of monitoring in BH4
(from 0.02mg/l to <0.01mg/l) and BH6 (from 0.06mg/I to 0.01mg/l). Concentrations of TPH in
BH4 and BH6 have historically remained at a relatively low and stable concentration.

Historically, the highest TPH concentration is found in BH12 with a strong hydrocarbon odour
and an oily sheen on the surface of the sample observed during previous sampling occasions.
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This well was not sampled during the most recent monitoring round of July 2014 due to the
presence of free product. Previous dissolved phase hydrocarbon concentrations have ranged
from 7.8mg/l (August 2005) to 1,000mg/l (December 2007).

« The groundwater sample recovered from BHS6 (the ‘sentry borehole’) was coloured
black/brown. The TPH concentration was low (0.05mg/l), and although this represents an
increase since the previous round (0.02mg/); this remains below the sentry borehole risk-
based trigger concentration of 0.108mg/I.

« pH values ranged from pH 6.6 (BH1 and MW?2) to pH 7.9 (BHS6). Historically, the pH values
of BH6 and MW2 have been consistently low (acidic), but over the last five rounds of
monitoring, the pH has become more alkaline.

« Arsenic was detected above the laboratory LOD (1ug/l) in BHS6 at 8ug/l, i.e. below the
UKDWS of 10ug/l.

« Concentrations of boron ranged from below the laboratory limit of detection (<10ug/l) to 50ug/|
across the site; this is consistent with previous rounds of monitoring and is below the UK DWS
value of 1,000ug/l.

« Cadmium was detected at and above the laboratory LOD (0.1ug/l) in BHS6 at 0.5ug/l, which
are below the UKDWS of 5ug/l.

« Concentrations of chromium ranged from equal to the laboratory LOD (<1pug/l) in MW2 to
8ug/l in BHS6. The maximum concentration detected does not exceed the UK DWS (50pg/l).

« Concentrations of copper ranged from below the laboratory LOD (<1ug/l) to 38ug/l in BHS6.
The maximum concentration detected does not exceed the UK DWS (2,000ug/l).

« Lead was below the laboratory LOD (<1ug/l) in all monitoring wells except BHS6 (4ug/l), i.e.
below the UKDWS of 25ug/I.

« Mercury was below the laboratory LOD (<0.1pg/l) in all monitoring wells.

o The concentration of nickel ranged from below the laboratory LOD (<1ug/l) to 5ug/l in BHS6
(below the UKDWS of 20ug/l). Elevated concentrations of nickel have consistently been
detected in MW2, located at the southern site boundary; however, they have decreased over
the monitoring period to date and are now below the screening criteria.

« Selenium ranged from below the laboratory LOD (<1ug/l) to 2ug/l in BHSE, i.e. below the
UKDWS of 10ug/l.

« Concentrations of zinc ranged from below the laboratory LOD (<2ug/l) to 40ug/l in MW1. The
maximum concentration detected does not exceed the UK DWS (3,000ug/l).

« The concentrations of ammonia across ranged from <10ug/l to 240ug/l. The maximum
concentration was identified in BHS6. An elevated concentration of ammonia (60,800ug/!)
was recorded in BHS6 during the monitoring round of April 2013; however, subsequent values
for October 2013 and July 2014 are within the range of values seen prior to April 2013. The
concentration of ammonia in BH11 has also continued to decrease since the exceedance of
screening criteria in April 2013 and is now below the UK DWS of 500ug/I.

« Cyanide was detected above the laboratory LOD (20ug/l) in BH11 at 50ug/l, which is equal to
the UK DWS of 50ug/l. Elevated concentrations of cyanide have been observed in BH11 on
five occasions since September 2010; the most recent monitoring round detected a decrease
on the previous monitoring round of October 2013 (which was the highest concentration to
date).

« The concentrations of sulphate in groundwater ranged from 6mg/l in BH1 to 47mg/l in BHS6.
The sulphate concentrations do not exceed the UK DWS (250mg/l) at any of the monitoring
locations.
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Conclusions and Recommendations

The results of the twenty second (July 2014) round of groundwater monitoring have identified an
increase in TPH concentrations in five of the SPMP monitoring wells. The most notable
concentration was in MW1 as the latest recorded value (2.42mg/l) is the maximum observed at
that location and also exceeds the Reference Data concentration of 0.17mg/l recorded in 2005. A
similarly elevated concentration was detected in the previous round of monitoring in October 2013
(2.32mg/l). The increased concentrations are likely to be a consequence of the lower
groundwater level in the monitoring wells.

The highest TPH concentration was identified in BH1 (19.01mg/l); this is an increase since the
previous round of monitoring (11.7mg/l).

The TPH concentration in the Sentry Borehole (BHS6) did not exceed the risk based target of
0.108mg/l, which is designed to be protective of the river from hydrocarbon (including free phase
product) contamination in the west of the site.

Ammonia has previously been elevated in BHS6, with a concentration of 60,800ug/l detected in
April 2013. The ammonia concentration in this monitoring well has now reduced to 240 pg/l. The
concentration of ammonia in BH11 was also found to have remained below the UK DWS of
500ug/1.

The concentration of cyanide in BH11 (50ug/) is equal to the UK DWS of 50ug/l. Although
elevated concentrations have been detected at this location on five occasions to date; the most
recent concentration represents a reduction in concentration. Cyanide was not detected above
the laboratory LOD in any of the other monitoring wells.

The pH values in BH6 and MW1 have been consistently low (acidic) over the monitoring period;
however, over the last five rounds of monitoring, the pH has gradually increased to a neutral value
at both locations.

It is recommended that the groundwater monitoring programme is continued at a 6 monthly
frequency, and providing Natural Resources Wales is in agreement, the next round of monitoring
will be due in January 2015. This is also necessary to monitor the concentrations of TPH in the
sentry borehole (BHS6) which is intended to be protective of the nearest surface water receptor
(the River Rhymney). ENVIRON recommends that monitoring of the passive skimmer by Sapa
Aluminium Extrusions Ltd in BH12 is continued on a monthly basis considering the lack of free
phase product collected over the last twelve months.

Please do not hesitate to contact us if you wish to discuss any of the above.

Yours sincerely,

Nlotdod

Lucy Cleverley Andy Goddard
Senior Consultant Senior Manager
Enc. Figures

Table of Groundwater Analysis Results
Laboratory Certificate
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Our Ref: EXR/181955 (Ver. 1) ESG @

Your Ref: UK17 - 20501

Environmental Sdentifics Group
August 14, 2014 Environmental Chemistry
ESG
Bretby Business Park
Ashby Road
Burton-on-Trent
Ms L Cleverley Staffordshire
Environ UK Ltd DE150YZ
Environ
8 Village Way Telephone: 01283 554400
Greenmeadow Springs Facsimile: 01283 554422
Cardiff
CF157NE

For the attention of Ms L Cleverley

Dear Ms Cleverley

Sample Analysis - Sapa SPMP GW Monitoring

Samples from the above site have been analysed in accordance with the schedule supplied.
The sample details and the results of analyses for these samples are given in the appended report.

An invoice for this work will follow under a separate cover.

Please be aware that our policy for the retention of paper based laboratory records and analysis reports is 6 years.

The work was carried out in accordance with Environmental Scientifics Group Ltd (Laboratory and Analytical) Standard Terms and
Conditions of Contract.

If | can be of any further assistance please do not hesitate to contact me.

Yours sincerely

for ESG

IMESUnINL

J Colbourne

Project Co-ordinator
01283 554547

Environmental Chemistry, ESG, P.O. Box 100, Burton-upon-trent, DE15 0XD Tel: 01283 554400 Fax: 01283 554422
Environmental Scientifics Group Limited.

Registered No: 2880501 EXR/181955 Ver. 1
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ND = Not detected above laboratory detection limits.

NS* = No sample taken - fres product present
NA = Not analysed

*Water Supply (Water Quality) Regulations 2000
* *The Water Supply (Water Quality) Regulations 1589

The red cells indicats where the concentration exceeds the UK Dninking Water Standard
The yellow celts indicate where laboratory detaction imits have been raised due to matrix interference
The green cells indicate rounds of monitoring camied out by Mabbett & Associates Ltd

Notes
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Curent SPMP monitoring locations
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TEST REPORT G

UKAS

TESTING

Report No. EXR/181955 (Ver. 1)

Environ UK Ltd

Environ

8 Village Way

Greenmeadow Springs

Cardiff

CF157NE

Site: Sapa SPMP GW Monitoring

The 7 samples described in this report were registered for analysis by ESG on 01-Aug-2014. This report supersedes any versions
previously issued by the laboratory.

The analysis was completed by: 14-Aug-2014

Tests where the accreditation is set to N or No, and any individual data items marked with a * are not UKAS accredited
Any opinions or interpretations expressed herein are outside the scope of any UKAS accreditation held by ESG.

The following tables are contained in this report:

Table 1 Main Analysis Results (Pages 2 to 3)

Table of TPH (Si) banding (0.01) (Page 4)

GC-FID Chromatograms (Pages 5 to 18)

Analytical and Deviating Sample Overview (Pages 19 to 20)
Table of Method Descriptions (Page 21)

Table of Report Notes (Page 22)

Table of Sample Descriptions (Appendix A Page 1 of 1)

On behalf of W
ESG: Date of Issue: 14-Aug-2014

Declan Bumns Operations Director
Laboratory and Analytical Business

Tests marked "M have been subcontracted to another laboratory.
Where samples have been flagged as deviant on the Analytical and Deviating Sample Overview, for any reason, the
data may not be representative of the sample at the point of sampling and the validity of the data may be affected.
ESG accepts no responsibility for any sampling not carried out by our personnel.

Where individual results are flagged see report notes for status.
Page 1 of 22 EXR/181955 Ver. 1



| A SSBIIAX3 Z P reted
Y18 0} S040U LOGSs ses pelifioy 00 TYNSNI ENZAEL BRYM
22y¥es £821 {0) o+ xed
} Jdequinp ejqe] m 00v¥Ss €021 (0) pp+ PL
ulio3luo ede
SS618LAIX3 JequinN yodoy E H. E ;0 A—Emm m ZAO 5130 ‘OBOKEIS ‘el |-uo-uopng
yLOZ-Bv-y| pejuad eteq pecy Aqusy ‘wieg ssaumsng Aqiaig
Aoponed 1 sy 1RU0D T e =
<= )
sisAjeuy ajdwesg P17 )N uosAug awe juayo _. \
=
200> 10'0> 000> | 000> | L000'0> 700 100'0> £00°0 000> | Lo0'0> | 10000> | 2000 1000 $0'0 9 99 oEZL Y1 LHE 8S0ELG1
200> 10°0> 1000> | 1000> | L00O'0> 200 100'0> v0'0 100'0> 1000 | 10000> 1000 2000 920 st 69 00°ZL Pi-I-1E LMW LSO0EISE
200> 10'0> 000> | Lo0'0> | LO0O'O> 200 100'0> | 200'0> | 1000> | L000> | 10000> | €000 100'0> ¥0'0 vl 0L oc:4 pi-inric yHa 950€1G1
200> $2'0 2000 Z00'0 | L000'0> 1'0> 800°0 100 000 8600 S000°0 800°0 5000 610 T 62 00°11 PL-PLE 9SHE SSOELGL
00> 100> 100'0> | 100°0> | 1000°0> 200 100°'0> 9100 100'0> | 100'0> | 10000> | 000> $00'0 500 sb 99 oz01 pi-npLc MW $SOELGH
200> 10'0> 100°0> 1000 | 1000°0> 200 100°0> £00°0 100'0> | Looo> | o0000> 1000 100'0> 500 se 89 Y80 v oHg £50E151
500 10'0> 100'0> | 000> | Lo00'0> 500 100°0> 1000 100'0> 1000 | 1o00'0> 1000 1000 Lo £z 89 00:80 pL-Ine1C LiHg ZS0ELSL
L]
2 o ) T @ \.w:
w E2) = F— = ° - —
s | =« | TR E 28 gl g | B E|E| S| | s
o e s s 3 ] 2 : g Z ° g s g g ]
"] @ I3 ] b4 2 @ 2 = o ] H ° ] £y
L -] ® @ @ © @ ] [ H 2 = @ @ =% 2 .
= g g =} ) 2 8 3 8 & a 8 8 2 = = = g
8 = = =1 n - a =1 = o [ o [=] o] 2 o .m
° z > 3 -] (=} ) = i 3 o o = = @ z o uopduoseq sidwes Jusyo E
£ ] 8 @ = o % S & = @ 8 = @ 8 2 £ £
8 s £ = % a a Py @ 8 < £ 8 a = I g a
£ € 3 £ & r g s e 5 § 3 3 .. 2 2 a
g 2 S £ 3 g g g 3 g2 2 £ £ g s <
[5) £ < 2 H K3 8 N ] 8 ° .m H b o
< > ] = < o o %] w
O
[
SOA oA SO\ SOA BOA N “BOA £ SOA SOA SOA SOA SOA SOA N SOA__ | PONPeIIOY SWHIN
200 100 1000 1000 10000 100 1000 2000 1000 1000 10000 1000 100°0 10°0 £ : sy Bujodoy poyson
dV45S__| SNINOY | MSWJOI | MSWJO | MSWdJO! [dVALYMIOl| MSWdDI | MSWJOI | MSWJOIl | MSWJDI | MSWJDI | MSWJDI | MSWJOI |SVALYMdDIEVALYMJOI] EWISM_| : 89P0D pouien
yBw 18Ul B B [ yBw | yBw [0 /B 18w 1/Bui [0 B yBu— | Bw [ synid | syun




| A §S8LALANG zpeotey
‘S0 20f 980U ode) 008 Pelifley 68 SYNIRI ENPINPL) SIMYAL

zzyrss £ozi (0) vv+ xed

00vvS5 £821 (0) vv+ 9L

: 1SqUINSIRE L BuiiojyiuoN MO dINdS edes

it i Lo ZAO §13Q "SISPIOHEIS Was|-uo-uopng
yL0Z-Bny-p1 paluld B1eg AT
Aepened 1 sW JoRIU0D ...Mlcwivm LI
sisAjeuy sjdweg o =g .»N/W\ m

10°0> bay 0621 Pi-inrLE LLHE 8S0E151
100> bey 00°Z) PIIn-IE LMW 1S0E1S1
100> bey 0311 PIeInf~bE vHE 950€151
10> bay 0041 PI-RF-LE 9sSHE SSOELSL
10°0> bey 0Z:04 Ph-iRrLE MW PSOELGE
100> bay S¥:60 PI-In-LE eHE €S0E1S)
10°0> bay 00:80 PL-N-IE LIHE Z50E151

L]

T

= ]

2 @ ® ]

- [} [=1 .m

2 o 2 uonduasaq stdwesg Jusyd 5

® 2 g =

-t T £ a

E o *n @

2 L <

>

k]

o

oN SOA__ | POHP8IoIY SWIN

100 100 | : suwry Bupsodey poyien

HYALYMOI] IS-CIdHdL | - 88P0) POoYloN

i/BW : syun

E




| 19A 66181 /X3

snje)s Joj sajou podas ses pabbey ase syNSal |eNPINPU BIBUA

zz 10 v sbed

12'S 8€tl (Y24 gzl [34X1] $65'0 1200 900 10'0> 10°0> 10°0> 100> LLHS 8S0€LSLX3
S65°0 [4:13 9.V'0 2s'L 200 100 100> 100> 100> 10°0> 10°0> 100> LM LSOELSLX3
100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 10°0> vH8 9S0€LSIX3
€200 8200 vL0°0 1100 100> 100> 100> 100> 100> 10°0> 10°0> 100> 9SHE SSOELSLX3
L0 1420 ¥0L°0 344 100> €100 100> L0°0> 10°0> 100> 10°0> 100> M PSOELSEXT
100> 100 L0°0> 1100 100> 100> 100> 100> 10°0> 10°0> 10°0> 100> 9H8 €S0ELSIX3
2800 LLL0 8500 80°0 100> 100> 100> 100> 100> 100> 100> 10°0> LLHE 2S0€ELSLX3
sojjewory sageydyy safjewory soneydyy sopjewoly sopeydyy sI|jewosy sapeydyy sojjewosy sopjeyd)y Sojjewoly safjeydyy alwusiin qal O_QENw
0%D - 80< S€D - 12I< 120 -910< 910-21I< 210 - 010< 01D-80< ‘paypaidae syyn Jou s eep ajdwes siyy ,
{i/Bwi) ‘uopesuadsuo)

oog ‘PoyIan

$0:90:80 'vi-Bny-£| ;paskjeuy ajeq Q'1L09.8690\9E-8€-80 Z1-80-Y1L0Z ¥LZLBO L OO HdLPLZLBO\WLOZAWV.LYANSALNA :lioppanq

v1-Bny-11 pajaelx3 ajeq WOQ ‘auexay ‘spuan3 cesovl -13gwinN yaeg oD

y1-6ny-10 1] payoog aeq 186 eols  :uopesedeg SS61 8LM ‘JaquinN qor

Jalep x|Iel Bupopuopy MO diNdS edes : pi MN uokAug :S[jejag 2US pue JawoIsn)

ald/09 A8 NOILOVYA JILVINO™Y / DILVHAITV




1 "JI9A GG6181/dX3

‘snjejs Joy sejou Jodes eas pebbe)) ale s)nsal [enpiAlpul BJIBUA

ZZ Jo0 ¢ ebed

Q'10L24810\9€-8E-80 Z1-80-V10Z PLZIBO\LLOD HA1¥IZI80\WLOZAWLVA\SAL\:A :9|yejeq

£2:2€:90 ‘v1-Bny-g1 :awy 1 /93eQq UoPIsInboy

LLHE  :jey sjdwes jus||d W ANNY HdL :poyjaly uoyysinbay

Bupoyuoy MO dINJS edes o) L :uopnpa
PIT YN uosAul JueyId ¥610°0 eydpiny

G561 8LM :JequinN qop IMVZSOELSLXT :ql s dwes

o

) LD ELAREDQY DU 3Oy " Lol

3

TR Tl

o<

‘uopjoeuy sapeydyy a14/99 Aq (0D 03 89) suoqiesospAH wnejoljad



1 JOA SS618LAIX3

‘snje}s 10} sejou Jodsl aes pabbeyy ale sjnsal [enpiApul BIBYAN

Q’'100.9€90\9€-8€-80 Z1-80-710Z #1Z180\L1LDD HA1¥IZL80\WLOZAWLYA\STL\:A
GE:€1:90 ‘v1-Bny-g1

ZZ jo g ebed

:a|yejeq
:aw | jo3eq uopsinboy

L= M X=T=FX

LIHE  :jey ojduies juayD WANNY Hdi :poyjo| uonisinboy
Bupoyuo MO diNdS edes oNs I :uopniig
PI XN uoJiAuz Suad 9rL00 endpiniy
G561 8IM :JaquinN qor OdvesoeLSiX3 ‘a1 aydwes
& ~ —

Q
o
L

0
1]
N

Q
0
]

[
Q
t

Q
@
t

AR R R A A AR A A A A AT R e
Q
Q
f

¢
[§

‘uofjoeiy sapjewoly gid/99 Aq (0¥D 03 82) suoqses0.pAH wnajosed



I 19A GS6181/4X3 2z J0 L 9bed
‘snjejs o} sejou Jodss aas pabibey ale synsal [enpiAipul 818y

Q'102.4920\9¢€-8€-80 Z1-80-710Z ¥#1ZL80\LLOD HAL1¥LZL80\WLOZAWLYA\STILNA :9jyereq

60:15:90 ‘v1-Bny-¢| :awy | /e3eq uopsinboy

9Hg  :jey ejdwes jue|)d W'ANNY HdL :poyjaly uopisinbay

Buojuoy MO dNS edes 8)s L :uopnyia
PIN YN uoAug Jueyd #610°0 Jaydpin

GS64 8IM :equinN qopr IMVESOELSIXT :a1 o dwes

E o

oo

0
0
n

— O9Y

_ o
L LOSTLADZTO) |OUSIEG IUOI ) "N Laglad

‘uoioeiy sopeydiy aI4/99 Aq (ovD o3 80) suoqiesospAH winejoned



1 "I8A 666181/dX3 ¢Z Jo g abed
‘snje}s Joj sejou Jodal aes pabbeyy ale s)nsal [enpiAlpul aI8YM

Q'10129V90\9€-8€-80 ZL-80-¥L0Z ¥1ZL80\L1LOD HdL¥1ZL80WLOZAWVLYA\SALN:A :a|yeleqg
£2:2€:90 ‘vL-Bny-g| :awi/e3eq uonisinboy
gHE  :J9Y sjdweg jueljd W ANNY HdL :poyjapy uonisinboy
BupoyuoN MO dINdS edes {311 L :uopnua
P11 ¥N uodiaug Jusyo S¥1L0°0 Saidnin
GS6L 8LM :1lequinN qor OYVESOELSLXT :dl1 sjdwes
S5 =T - T |||__ I & __| = S i, m||r
: | 4 N
( \ [Hi=sE
_ L
A | iz
e
_ i (=108
7 _ B [=1-F
S8 Sl
_ [
| | F
| 1—| [=1+F

[=1=1 o

(=1-3 4

| e e == = Pz e

e

(D PO LEPRO) (WUubiG MoOws) "5 o)l

"uojjoeiy sapjewoly aid/99 Aq (0¥D 03 83) suoqiesospAH wnajosad



L J9A §G6181L/AX3

‘snje}s Joj sejou podel aas pabbe)s aie synsal [enpiAlpul 818U

22 10 6 abed

Q'10€24.Z0\9€-8€-80 Z1-80-7LOZ ¥12180\LL 0D HdL1¥LZI80WIO0ZAWLYA\STL\:A :ajyereq

9G:60:20 ‘v1-bBny-€1 :awyy /eyeg uopsinboy

MW :jey ejdwes jJus)d W'INNY HdL :poyiey uopisinboy

BupoyuoN MO dNdS edes 0)S L :uopnia
P11 N uosAul ;Juelid #6100 ey dpiniy

GS6L 8LM :Jequinp qor IVHSOELSLX3 :q| ejdwesg

o

N e o
» T __

(N LOELALTOY |DUBISS IUOLI N7 ol

[=1=]-

1
]
Q
b

+]
a
t

| L T

¢
'3

‘uopjoe.y sapeydiy aid/99 Aq (0¥ 03 80) suoqiesospAy wnejosad



I 49\ GS618L/HYX3 2z Jo 0| abed
‘snje)s 10} sejou podel aas pebbeyy ale sjnsal {eNPIAIPUI BIBYA

a’'10Z.8590\9¢-8€-80 Z21-80-710Z ¥1.2180\2 109 HdL1¥LZL80\WLOZA\WVLIVA\STLNA :9jyereq

60:16:90 ‘v1-Bny-¢| :awij /e3eg uonisinboy

ZMN  :jeY sjdwes jusyd W 4ANNY HdL :poyjey uopisinbay

Bupoyuoy MO WS edes :0)s I :uopnyia
P11 XN uosAuz ueyld 9100 aeydpiniy

GS6L 8LM JaquinN qopr OuVv¥SoeLSEXT :ql1 aidwes

o

ou

ooL

[=1-2 %

L = o e e e e o B ey R R

ooz

owz

oo

[=1-1"~

L 1 ) e e e Y (L e (e et T

7 =

| s
(O LOQTLEIRP0Y DU oo "5 =)l

‘uopjoeiy sajjewoly gid/99 Aq (oyD 01 89) suoqiesolpAH wnajosad



| "J18A G661 8L/9X3

‘snje}s 1o} sejou Jodsl aas pabbe)y ale synsas [enpiAipul 8J8UAA

Zz 10 || ebed

Q'L 0¥24820\0€-8€-80 ZL-80-¥L0Z #1.2L80\ LD HdL¥IZI80\WLOZAWVLVYA\SIL:A ejyeleq

9€:82:20 ‘v1-6ny-£1 :aw) /ejeq uopysinbay

9SHE  :jey ejdwes juey|D W3NNY HdL :poysay uonysinboy

Busojuoy MO dINdS edes ‘93s L4 :uopniiga
P XN Uoauzg uslid 6100 doydpiny

G561 8LM -JloquinN qor IvSS0ELSLX3 :ql ojdwes

o

e |.||.|.|7r_.|r||. 2 St - e F_ﬂ

€ LOEL RS0} |DUSIS IUCI g Yy b ol

Q
]

0
+]
]

2
a
N

LY TGN I 0 T T e T L

‘uojjoeld sopeydity QI4/99 Aq (ovD o3 89) suoqiesospAH wnsjoned



} "18A SG6181/X3

Zg o z| ebed
‘snjejs Jo} sajou Jodes ass pabbe)y ase sjnsal {enpiaipul aJ8YAA

a'1L0E.89990\9E-8€-80 ZL-80-710Z ¥LZ180\LLOD HdL¥1ZL80\WLOZAWLIYA\STL\:A :9jyereq

96:60:20 ‘v1-Bny-¢1 :awy | /ajeq uonisinbay

9SHE  :jey sjdwes jua|jd W ANNY HdL :poyjaiy uogisinbay

BupoyuoN MO dNJS edes BT ¥y :uopniq
P11 3N uoJAul Juspd ZrLo0 Jeydpiny

GS6L 8LM :equwinN qopr OYVSsSoeLSIXT :ql 8ydwes

E-J > = [=]
ry ) r o

> e

0
L}

0
0
r

e
0
=

0
-]
N

0
Q
;]

"]
L]
n

]
@
t

q
3

(O LOELTDOOQ) IDUBIG Noug "6 Tallat

‘uoyjori4 sapewoly did/o9 Aq (0rD 01 89) suoqiesospAH wnajosdd



I 19N GS618L/HX3 ZzZ Jo ¢| abed
‘snje)s 1o} sajou Jodel aas pabbeyy ale sjnsal [enpiAlpul 818U

a'10524620\9€-8€-80 21-80-7L0Z ¥1Z1L80\L 10D HdL¥LZi80\WLOZAW.LYA\STLNA :e|yejeq
T2:L1:10 ‘pL-Bny-gL :aw ] /eyeq uopisinboy
yHE oy ejdwes juslid WANNY HdL :poyja uopisinbay
Bupoyuoy MO dINGS edes :9)|S ! :uopnyig
P11 YN uolAug Jueyd 26100 Jendpiniy
GS6L 8LM JequinN qop IIV9S0E1LSLX3 :ql ejdwes
T = o
|
|
|

0 I}
Q9 0
N N

2
Q
n

| I LT I LI ™7 T T 1T T L AL TIirIilLlLJrnro 7
1 T T I I ]

[+}
]
%

(
8

(1 LOSLABTO) IDUSIE IV N Lol

‘uopjoesy saeyd)iy a14/99 Aq (0+D 03 89) suoqieaospAH wnejoljad



| 19A G96181 /X3

ZZ 10 ¢| abed

‘'snje)s 10} sajou Jodes ass pabbe)y sle sjinsal jenpiaipul a8y

a’1L0P29.90\9€-8€-80 Z1L-80-¥10Z ¥1LZ1L80\LLOD HdL1¥LZL80\WLOZAWLIYA\SILN:A :a|yeyeq
9€:82:10 ‘v1-Bnv-¢) :awiy ) /e3eq uoyisinboy
yHE  :Joy ejdwes jusy|d WANNY HdL :poyje uoyisinbay
Bupojuoy MO dWdS edes oS ! :uopnig
P YN uosAug Jueld S¥L0°0 epdninpy
GS61L SIM equinN qopr OYV9S0ELSIXT :al 8jdwesg

v g Y JJ’ j”

i

(=] rﬂv‘\lmhmnn _H-P.n_m Howe S At

“uojioely sojjewoly g14/99 Aq (0¥D 01 8D) SUoqIed0IpAH wnajoned



I "1BA GS618L/AUX3

‘snje)s 4o} sejou Jodes aas pabbeyy aie synsal |enpiAIpul 818UYAA

¢z Jo G| abed

Q'1090400\S5-9L-01 €1-80-710Z ¥LELBO\LLOD HAL1yLELBOWLOZAWLYA\SILNA 9jyeieqg
85:10:CL .v_.-m_w<.m_. :aw | ayeq uonisinbay
LMW :joY sjdwes Jusi|d W3NNY HdL :poyjay uoyisinboy
Bupoyuoy MO dNS edes s l ‘uofinjig
P71 N uodiAug Juelid #6100 . eydpiniy
G661 8IM JequinN qor Nv.S0€1SLX3 :ql ejdweg
= ———
:}Js(f?.)., ,.,. 2\4;3 J_. [
v ,_j/__..__ef_? \,.P_J__‘l\.%\ _ i
t 1 W g{f.J ( [

: |

L LOROAFEOO) [SUSITE Juoly "Ny Bl

:

]
0
N

ouE

LI O LA ) R

[={=4 >4

oS

T T e Y [

I
0
Q
A}

oS

| wet

[ AT

‘uojjoead sapeydily aid/99 Aq (0¥ 03 89) suoqiesospAy wnejosad



L 19A GS6181L/UX3

‘snjejs 1o} sejou uodes ees pabbe)) sie s)nsai |enpiAlpul 818UAN

Q'10S.8890\9€-8€-80 Z1-80-V10Z ¥12180\L10D Hd1ivlZI80WLOZAWVLYA\STL\A

TT:11:10 ‘pL-Bny-g1

22z 10 9| 8bed

:8jyeleq
:awy | je3eq uolsinboy

LM :joY ejdwies Jusy|d WANNY Hdl :poyjay uonysinbay
Bupioyuoy MO dWJS edes oS I :uopnyig
P XN uoJAug usyd 87100 Jaydpiniy
GS6L 8LM :JequinN gor OYV.50€1L5LX3 :a1 s dwes
. e ;_ - _
e vy 7_ |

(1 +tONLEIN00) |OUBID Howg T5 ol

[=1=4"4

o9

"uoyjoe.ly soeWoIY A14/99 Aq (0¢D 03 8D) SUOGIe201pAH WNajosed



1 19N GG618L/UX3

‘snje}s 10} sejou Joda. aas pebbe)y ae syNsas [enpIAIpUl 818U

ZzZ 10 L) abed

a’'10204500\S5-91-01 €1-80-7L0Z PLELBOVLLDD HAL1PLELBOWLOZAWLYA\SA LA :9jyeleq

10:1Z:2) ‘pL-Bny-g| :aw ] /eyeq uopisinboy

LLIHE )oY sjdweg juayd WANNY HdL :poyjay uopisinbay

Bupoyuo MO dNdS edes 8)s I :uopnpa
P11 )N uosAuz aue|o #6100 uadpiniy

GS6L 8IM :lequinN qop IMV8SOELSEXT :q1 9| dwes

€ L OLOAGOOY (DU S JuIoi gy " b Ollal

L=}

4

— Do

— ooe

— et

‘uofjoeiy sapeydily aid/99 Aq (oD 03 89) suoqsedolpAy wnejosjed



| I8 GS618L/4X3

‘snje)s 10) sejou podsl aas pabbeyy ale sjnsal |enpiApul a18YA

Q' L09.8690\9€-8€-80 Z1-80-¥L0Z ¥12L80\LL 0D Hd1lv1Zi80\WLOZAWVLIYA\SILNA

50:90:80 ‘¥L-Bnv-g1

22 10 g} abed

3|yejeqg
:awip joyeq uonisinboy

LIHE 3oy ejdweg juay|d W' ANNY Hd1 :poyjoly uonisinbay
Buuoyuoy MO dNJS edes oS L :uopnia
P11 )N uoiiAuz Jusyd 6¥10°0 Sadniniy
GS6L LM :lequinN qor OHV8S0ELSLXT :a1 ajdwes
— e .||.l...a\| e e e e s F
f,/./ o = ____ J,_ _ i
\ Al i L
_‘j ..\ mﬁ L eos
/J; i i
\ / -
s__; \-. — DO
\ f [
f_ \_
} —_.h .| ooe
! xﬂ_ -
{f \_ |
1 __c — O
f | ”
W [
i :
— _ - oo
|
_ . | ~a

‘uopjoel4 sanewosy aid/09 Aq (0pD 03 89) suoqiedospAH wnajonad



| "16A GSB818L/H4X3 Zz 1o 61 9bed
"SNje)s Joj sejou Hodes eas pabbeyy ale s}nse) |BNPIAIPU) BIBYAA
Kiea Asw @jEp enp :0)ON - pejoeNuUOdgNS SishlBuY| v
pejnpeyos sisAiue oN
pesaBBin J) perosye eq Aew ajep onp :ejoN - ynsel 1666 uodn Juepuedep sisieuy
paunbey sisheuy
Aoy sisAjeuy pejsenbey
awy) Buypuey ejepdosdde ey} UM SUBWIWOI Jou pip Buisseoosd sjdwes 4 ‘pajsanbai
swy Buipioy ejeudosdde ay) uyum adusuiLod jou pip Buissesosd eidwes 3 AjjeujBpo se paasosd [jim am ‘sinoy $Z uiyiim puodsas jou op nok jj ‘peadosd 0} sn ayj| pjnom
sisAjeue (jg 0} ejqedjjdde - pespuoidwod eq Aew ews) Bujpioy os peyiddns jou sem ejep Bupydwes ey @ nok moy ssnosip 0} ysim Nok pinoys Ajajejpaww A1o0jeioqe] ay) Joejuod aseajd asueisul sty uj
Jaujejuoa eidwes oy uj juesaxd adedspes O
sjsAjgue sy} Joj uojleAleseid 1081100 8] INOYIM PEAIedS) sem erdwes oy ) a "Ai0jesoqe; ayy uj passazosd Buiaq Js|iym jueinap
sisAjeua sjy) Joj Jaujejuod ejeudasddey) ue U peMedal sem erdwes ey ) Y awod3aq pinoa sajdwes jey} ajqissod si Jf ‘1onamoy “sajdwes asay} asiopd o} Jsowin ano
Aoy eydweg Bujpejaeg op {l1m am awy Buipjoy oy} uey) sejeailb S| punoleuin) paNPayds ay) asaym siskjeue 104 :9j0N
1L/L0/LE 18)emMpunaio LLHE 850£L5L/X3|
yL/L0/LE J9)EMPUNOI) LMW 260£151/X3|
L/LO/LE 18)empunoi9) yHe 9G0eLS1L/X3]
L/L0/LE Jojempunoigy 9sHg GGOELSL/XT]
LIL0/LE J81BEMPUNOID M $GOELSLIXT]
yL/L0/LE J8]eMpuUnold) 9H8 E€G0ELSL/XT
yLIL0/LE 181eMpunoiIgy LiHg 2Ss0eLSLX3
L2l LA A A ARFADFANIFATIFARIFAN | IPARIFATIFARIFANIFAR|FAR|FA
(4 4 o —_| =
—_— [+ 4 ey =1 = —_ k]
<|T|S|2|(2S|3|8|813|s|slBl8lels
wlS|ls|S[(21F[22]1212|3|%35]|3]3]¢
sic|Bl2Is(8|s|2lglel2|2lc|2|al2
“lz|ZI2|sle|&|a|alg|z|s|stalela]s
=|lGles|ls5|lel2|e|d|agi2l2|la|l2i2]|alald
alL,lgl2|l2ls|l<sl2]lC]alalel2lal=]|=I|2
glo|s|d|lo|S|l2|0o|lanle|lalalB||y|lel2]e]|®
El0|z|[z|8|é|g|@2|=|2|2|2|ala|B|Z2|T|2]|%
S >|8lz|Tlal@leaelslelS 2l s s | 5] = & | peidwes adA] xinew uopduasaq JequinN aJ
T o (] = o -~ 0 [ T N = M e 3 5 — o
E SIS sl 222 8]a|n|SIE]el8]|8]%]"
FlS8{E|e|®|®|E|Ele|a|c|lald|B|elEl=
c|le|S5ils|le|3|2]|s W. 2l olwl|l 8|32
slE|l=l2|3|?|Blc|2|laslec|a||E|E|S
Sle|B|a|ls|s|Ele|5[2|~2|8[5]|¢e]2
< 8 alo|S|3|=(< s|lals
™ F] - ] g
=l %] & H H m
2lE|% ¢ i Ei| s
¥102-bny-p| onQ Loday
SS6L8IM ON upoday
¥10Z-6ny-1.0 pabbo ajeg BuyojjUOW MO dINdS edes a)s
L2y LM ON juswubisuo) P11 YN uosiaug Jawoisn)
M3IAIBAQ 3jdwies Buijelnag pue jesnhjeuy
SS6L8LM Ansjway) |ejuswuosiaug 983 sisfjeuy sjdwes



} "J8A SS618LAIXT

‘snje)s Joj sejou Jodai ass palifiey ale s)nsas |enpiaipul 818y

2z 1o 0z obed

Kiea Aew 2)8p enp :8jON - PBIoRIUOIGNS SIsAlBUY v
peinpeyos sisAipue oN
pesoBBiy §) perosye oq Aew ejep anp :9joN - iinsaed JabBin uodn uepuadep sishieuy
pauinbey siskisuy
Ao)| sisAjeuy poysenbay
ewy Buypuey ejepdosdde ayy uyim eduBLILIOD Jou Pip Buisssdosd ejdwes 4 ‘pajsanbai
ewy Buipjoy ejeudoidde aup upm aousiLLLOD Jou pip Buissesold sidwes 3 Ajjeujbuo se paasoid |)|m am ‘sinoy pZ ujylIm puodsais Jou op nok §| "pasdcid 03 SN 3| PINOM)
sishjeue |je o} e|gesjjdde - pesjwoidwiod eq Aew ewy) Buipjoy 0s peyddns jou sem ajep Buyidwes eyl @ nok moy ssnasip 03 Ysim nok pinoys Ajajeipewws) A1ojeioge] ay) }9eu0 asea|d asueisul Sy u|
Jeujejuoo sjdwes ay) uj Jussald acedspeay 2|
sisAjgue sy} Joj uofle]leseld 1081100 By} INOLUIM PaAIede) Sem ejdwies ey ) g ‘Aiojesoqe] ay) ul passasosd Gujagq }s|Iym Jueiaap
sisAjeus sjy} Joj Jeujejuod ejepdosddeu) ue Ul peajeoal sem ejdwes oy 4L Vv awodaq p|nod sajdwes jey} ajqissod s i ‘19AaMOoH “sajdwes asayj asylond o} Jsounn Jno.
Aoy ejdwieg u:_.u_gm_ op jiim am aw) Buipjoy ay) uey) Jajeasb s| punoleuin) pajnpayoas ay) asaym sishjeue o4 :3Jo0N
yLILO/LE J81empunolg 1iHg 8G0ELSL/X3
PL/LO/LE J8)empunoigy LMIN 1G0€1S1L/X3
YL/LO/LE J9}emMpunol9 yHY 9G0€LSLIX3
L/IL0/LE J8)empunol9 9SHd GGOELSLX3
YL/ILO/LE Jajempunoi M yS0ELSLX3
YLILO/LE Jajempunol 9Hg £G0ELS1/X3]
YLILO/LE J81empunoig) LIHg ZS0ELSEX3|
Ve
e
5 pajdwes adAj xepw uoyyduosseq JaquinN qj
3
3 apowen
H
¥10Z-bny-y| eng Lodey
SS618IM  ON moday
t102-6ny-1.0 pebBoT aleg Bupioyuoy M9 dNdS edes a)s
LLZ¥LM ON JuswuBjsuo)d P37 MN uodjaugzg Jowoisny

MIIAIBAQ djdwies Bujljelnaq pue jesljAjeuy
GS618LM Ansjway9 |ejuswiuoiaug 983

sisAjeuy ajdwesg



Report Number: W/EXR/181955

Method Descriptions

Matrix MethodID Analysis Method Description
Basis

Water ICPMSW As Received |Direct quantitative determination of Metals in water samples using
ICPMS

Water ICPWATVAR As Received |Direct determination of Metals and Sulphate in water samples using
ICPOES

Water KONENS As Received |Direct analysis using discrete colorimetric analysis

Water SFAPI As Received [Segmented flow analysis with colorimetric detection

Water TPHFID-Si As Received |Determination of speciated pentane extractable hydrocarbons in
water by GCFID

Water WSLM3 As Received |Determination of the pH of water samples by pH probe

Where individual results are flagged see report notes for status.
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Report Notes

Generic Notes
Soil/Solid Analysis

Unless stated otherwise,
- Results expressed as mg/kg have been calculated on the basis indicated in the Method Description table.
All results on MCERTS reports are reported on a 105°C dry weight basis with the exception of pH and conductivity.
- Sulphate analysis not conducted in accordance with BS1377
- Water Soluble Sulphate is on a 2:1 water:soil extract

Waters Analysis
Unless stated otherwise resuits are expressed as mg/l
Nil: Where "Nil" has been entered against Total Alkalinity or Total Acidity this indicates that a measurement

was not required due to the inherent pH of the sample.
Oil analysis specific

Unless stated otherwise,
- Results are expressed as mg/kg
- 8G is expressed as g/cma@ 15°C

Gas (Tedlar bag) Analysis

Unless stated otherwise, results are expressed as ug/i

Asbestos Analysis

CH Denotes Chrysotile TR Denotes Tremolite
CR Denotes Crocidolite AC Denotes Actinolite
AM Denotes Amosite AN Denotes Anthophylite

NAIIS No Asbestos Identified in Sample
NADIS No Asbestos Detected In Sample

Symbol Reference

A Sub-contracted analysis.

$$ Unable to analyse due to the nature of the sample

11 Samples submitted for this analyte were not preserved on site in accordance with laboratory protocols.
This may have resulted in deterioration of the sample(s) during transit to the laboratory.
Consequently the reported data may not represent the concentration of the target analyte present in the sample
at the time of sampling

¥ Results for guidance only due to possible interference

& Blank corrected result

1.S Insufficient sample to complete requested analysis

1.8(g) Insufficient sample to re-analyse, results for guidance only

Intf Unable to analyse due to interferences

N.D Not determined N.Det Not detected

N.F No Flow

NS Information Not Supplied

Req Analysis requested, see attached sheets for results

b Raised detection limit due to nature of the sample

* All accreditation has been removed by the laboratory for this resuit

1 MCERTS accreditation has been removed for this result

§ accreditation has been removed for this result as it is a non-accredited matrix

Note: The Laboratory may only claim that data is accredited when all of the requirements of our Quality

System have been met. Where these requirements have not been met the laboratory may elect to include the data
in its final report and remove the accreditation from individual data items if it believes that the validity of the

data has not been affected. If further details are required of the circumstances which have led to the removal of
accreditation then please do not hesitate to contact the laboratory.
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Sample Descriptions

Client : Environ UK Ltd
Site : Sapa SPMP GW Monitoring
Report Number : W18_1955
Lab ID Number Client ID Description
EX/1513052 BH11 Groundwater
EX/1513053 BH6 Groundwater =N i
EX/1513054 Mw2 Groundwater
EX/1513055 BHSE Groundwater
EX/1513056 BH4 Groundwater
EX/1513057 MW1 Groundwater
EX/1513058 BH11 Groundwater
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