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Section 1 Objectives and Scope
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The Department of Communications, Climate Action and Environment (the Department)
appointed CDM Smith Ireland Ltd (CDM Smith) to undertake a programme of environmental
monitoring at the closed mine sites of Silvermines and Avoca, commencing in 2018.

The scope of the monitoring programme is defined in the Environmental Monitoring of Former
Mining Areas of Silvermines and Avoca Monitoring Plan, (Document Ref: 118174/40/DG/01, dated
February 2018) and sampling activities were performed in accordance with the programme and
procedures set out therein.

This Data Report for the Avoca Mining Area contains all field observations and laboratory
analytical results collected during the September 2018 round of monitoring. It is a stand-alone
document but is intended to be read in conjunction with an Environmental Monitoring Report, to
be issued in November 2018.

The report contains the data and information in appendices as follows:

=  Appendix A: All physico-chemical field analyses (pH, DO, conductivity, ORP, temperature)
collected in the field in Excel spreadsheets;

=  Appendix B: All surface water flow measurements;

= Appendix C: All groundwater level measurements and downloads from data loggers in Excel
spreadsheets;

= Appendix D: All relevant digital photographs contained on a CD;

= Appendix E: Chain of custody records;

= Appendix F: Certificates of Analysis laboratory report and laboratory analytical data;
= Appendix G: Standard reference material certificates; and

= Appendix H: Copies of field data sheets and logbook notes.



Section 2 Groundwater Monitoring Summary

Seven groundwater wells were sampled on 6 and 7 September 2018. No sample was obtained
from monitoring well SG104 due to the borehole being dry.

A clean Grundfos pump and dedicated tubing were lowered to midway along the well screen and
samples were collected after field parameters were stabilised according to the low flow sampling
method. The only exceptions were for GW1/05 and GW2/05. A blockage exists in GW1/05 and
GW2/05 which prevents low flow sampling from being conducted. The samples were collected
after greater than 3 volumes of the well had been purged and the field parameters had stabilised.
Stabilisation of parameters was the primary requirement with respect to sampling time. If the field
parameters had stabilised after 1.5 volumes of the well had been purged the sample was also
taken.

Physico-chemical field data are summarised in Appendix A and analytical data are contained in
Appendix F. Groundwater levels were measured at all monitoring wells using a portable electronic
water level recorder. Automatic groundwater recorders are installed in six wells and data were
downloaded. Groundwater level data are contained in Appendix C.

In accordance with the QA/QC Protocols set out in the Monitoring Plan, one duplicate
groundwater sample and one decontamination blank were collected. The latter was obtained by
sampling deionised water that was pumped through the groundwater pump after
decontamination. One certified standard reference material containing known concentrations of
the 18 metals was shipped blind to ALS laboratory (SRM certificate is contained in Appendix G).
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Section 3  Surface Water Monitoring Summary
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Nineteen surface water locations were sampled between 4 and 5 September 2018. No sample
could be obtained from Ballygahan Adit and because it was not discharging at the time of
sampling. Photographs of each sampling site are contained in Appendix D. Field parameter
measurements were also collected at each location. Physico-chemical field data are summarised in
Appendix A and analytical data are contained in Appendix F.

Flow was measured at 10 locations using various methods depending upon the quantity of flow to
be measured and any safety concerns. Additionally, data were obtained from the EPA for the
existing automatic recorders at Whites Bridge (EPA station 10044) and Wicklow County Council
Maintenance Yard (EPA Station 10045). Surface water flow data and measurement methodologies
are contained in Appendix B.

In accordance with the Monitoring Plan, two duplicate surface water samples and one
decontamination blank sample were collected. The latter was collected by sampling deionised
water that was poured over the sampling equipment after the equipment had been
decontaminated. One certified standard reference material containing known concentrations of
the 18 metals was shipped blind to ALS laboratory (SRM certificate is contained in Appendix G).



Appendix A

Physico-Chemical Field Data

Excel files are also on attached CD
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Table A-1 Avoca Physico-chemical Field Data Round 2 (2018) - Groundwater

Specific
pH Temperature ConZuctance Dissolved Dissolved ORP
(field) (field) @ deg.C O;‘f‘:iﬁi'; ! 0’(‘2:;") 2 (Field)
Sample ID Date Sampled (field)
pH Units °c mS/cm % Sat mg/10, mv
MWDA1 13/09/2018 2.80 13.0 1.672 3.0 0.30 410
MWDA2 13/09/2018 3.73 12.0 1.625 2.1 0.22 240
MWPF1 06/09/2018 4.59 11.0 1.400 29.7 3.28 304
MWET1 06/09/2018 3.31 12.1 2.455 3.1 0.43 316
MWET2 06/09/2018 6.06 11.5 3.291 1.6 0.17 24.8
GW1/05 07/09/2018 3.61 11.1 1.678 39.5 493 413
GW2/05 06/09/2018 3.52 12.1 1.420 62.6 6.66 337
SG104 06/09/2018 - - - - - -
Notes:

SG104 - No sample obtainable due to dry borehole




Table A-2 Avoca Physico-chemical Field Data Round 2 (2018) - Surface Water

Specific ) R
pH Temperature Conductance Dissolved Dissolved ORP
(field) (field) @ deg.C Oxygen 1 Oxygen 2 (Field)
) (field) (field)
Sample ID Date Sampled (field)
pH Units °c mS/cm % Sat mg/1 0, mV
Cronebane Intermediate Adit 04/09/2018 3.41 10.4 1095 5 0.55 349
Cronebane Shallow Adit 04/09/2018 2.61 10.5 4160 12.5 1.35 496
Deep Adit 04/09/2018 3.14 11.1 1552 52.3 5.7 428.2
Deep Adit Confluence 04/09/2018 3.1 11.3 1555 76.4 8.34 443
Road Adit 04/09/2018 3.77 12.9 1268 34.4 3.64 339.8
Road Adit Confluence 04/09/2018 3.79 12.8 1269 87.3 9.2 353.2
US Tigroney West (Drainage) 04/09/2018
850 Adit (portal) 04/09/2018 2.89 10.8 1342 91.1 10.05 514
Ballygahan Adit 05/09/2018 n/a n/a n/a n/a n/a n/a
Site T1 05/09/2018 6.97 14.9 77.6 105 10.63 192
US Whites Bridge 05/09/2018 6.69 13.8 68.6 94.9 9.84 204
Whites Bridge 05/09/2018 6.44 15 74.1 106 10.8 211
Whites Bridge GS 05/09/2018 6.21 14.3 84 104 10.69 213
DS Deep Adit 05/09/2018 6.17 14.4 80.4 108.7 11.09 188
DS Millrace 05/09/2018 6.2 14.1 81.7 103 10.59 193
US Ballygahan Adit 05/09/2018 5.93 13.5 86.3 107 11.1 203
US Road Adit 05/09/2018 5.81 13 91 107.2 11.29 202
WCC Main. Yard GS 05/09/2018 5.65 12.8 127 106 11.2 196
Site TS 05/09/2018 5.86 12.5 113.9 101.4 10.85 179
Avoca Bridge 05/09/2018 6 11.7 100 97.9 10.59 151
Notes:

Ballygahan Adit - No flow on 05 September 2018




Appendix B

Surface Water Flow Measurements

Excel files are also on attached CD
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Table B-1 Avoca Surface Water Flow Measurements - Round 2 (2018)

Site Name Flow m®/s Flow I/s Date Method Notes

Site T1 (Avoca River) 1.68 1676 05/09/2018 |Flow meter Flow recorded at 16:30

US Whites Bridge 1.16 1160 05/09/2018 |Calculated Flow recorded at 16:00

Whites Bridge 1.16 1160 05/09/2018 |Calculated Flow recorded at 15:45

White’s Bridge GS 1.18 1180 05/09/2018 |Automatic recorder (Data from EPA) Flow recorded at 13:30

DS Deep Adit 1.18 1184 05/09/2018 |Calculated Flow recorded at 14:20

DS Millrace 1.19 1188 05/09/2018 |Calculated Flow recorded at 14:00

US Ballygahan Adit 1.28 1280 05/09/2018 |Calculated Flow recorded at 12:40

US Road Adit 1.28 1282 05/09/2018 |Calculated Flow recorded at 12:00

Wicklow Co Co. Maintenance Yard GS 1.29 1290 05/09/2018 |Calculated Flow recorded at 11:45

Site TS 1.18 1185 05/09/2018 |Flow meter Flow recorded at 10:45

Avoca Bridge 1.02 1023 05/09/2018 |03t Method, with depth profile using 1, o o ded at 8:45
wading staff

850 Adit 0.00 1.2 04/09/2018 |Flow Meter - Marsh McBirney -

Deep Adit 0.01 8.5 04/09/2018 |Flow Meter - Marsh McBirney -

Deep Adit Confluence 0.00 3.9 04/09/2018 |Flume Upstream Gauge - 0.25 ft on 4 inch flume, capturing 95% of flow.

Road Adit 0.02 16.8 04/09/2018 |Flow Meter - Marsh McBirney Upstream Gauge - 0.22 m.

Road Adit Confluence 0.01 7.9 04/09/2018 |Flow Meter - Marsh McBirney -

Cronebane Intermediate Adit 0.002 2.2 04/09/2018 |Flume Upstream Gauge - 0.19 ft on 4 inch flume, capturing 95% of flow.

Cronebane Shallow Adit 0.000 0.1 04/09/2018 |Bucket and stop watch -

US Tigroney West (Drainage Channel) - - 04/09/2018 |No Flow -

Vale View - - 05/09/2018 |No Flow Recorded at 16:00




Appendix C

Groundwater Level Data/ Measurements

Excel files are also on attached CD
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Table C-1 Avoca Groundwater Level Measurements Round 2 (2018)

Borehole Identifier: MWDA1 MWDA2 MWET1 MWET2 MWPF1 GW1/05 GW2/05 $SG104
Top of Casing Elevation (mOD): 32.79 32.62 33.39 33.37 31.49 30.80 30.95 58.17
Date:| 13/09/2018 13/09/2018 06/09/2018 06/09/2018 06/09/2018 07/09/2018 06/09/2018 07/09/2018
Time: 15:00 14:45 14:10 15:30 10:00 09:15 17:15 11:00
Depth to Groundwater (m bTOC): 6.29 6.40 7.63 7.54 4.83 5.74 5.59 -
Groundwater Elevation (m OD): 26.51 26.23 25.76 25.83 26.66 25.07 25.37 -

Notes:
m is metres
OD is Ordnance Datum

bTOC is below top of casing




Appendix D

Photographs

Appendix is on attached CD as .jpg files
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Appendix E

Chain of Custody Records
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Appendix F

Certificates of Analysis and Laboratory Analytical
Data

Excel files are also on attached CD
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Table F-1 Avoca Laboratory Analytical Data R2 (2018) -
Surface Water

SDG Sample Description Date Sampled Orgar:‘c)tc::rbon, I\?i:r‘:‘g::lzzalll pH Sulphate A(I:Ir: s";::':;n ?:ltsl?ftl)lrt‘;/ Arsenic (diss.filt)
Units mg/I mg/| pH Units mg/| ug/l ug/l ug/l
180317-36 850 Adit 04/09/2018 - <0.2 2.93 859 60200 <6 7.2
180315-112 |AVOCA BRIDGE 05/09/2018 3.1 <0.2 6.43 6.3 212 <1 <0.5
180317-36 Cronebane Inter Adit 04/09/2018 - 0.32 2.98 683 53500 <6 234
180317-36 Cronebane Shallow Adit 04/09/2018 - 0.529 2.76 1370 132000 <6 78.7
180317-36 Deep Adit 04/09/2018 - <0.2 3.45 215 15800 <6 <3
180317-36 Deep Adit Conf 04/09/2018 - <0.2 3.17 563 49100 <6 4.44
Drainage Channel (Tigroney wes{ 04/09/2018
180315-112 |DS DEEP ADIT 05/09/2018 4.25 <0.2 5.35 14.6 515 <1 <0.5
180315-112 |DS MILLRACE 05/09/2018 4.39 <0.2 6.27 7.6 328 <1 <0.5
180317-36 Road Adit 04/09/2018 - 5.27 434 1280 10500 <11 12.4
180317-36 Road Adit Conf 04/09/2018 - 5.16 4.23 1250 10600 <6 10.8
180315-112 |SITET1 05/09/2018 3.62 <0.2 6.51 2.9 114 <1 <0.5
180315-112 |SITETS 05/09/2018 <3 <0.2 6.32 8.6 243 <1 <0.5
180315-112 |US BALLYGAHAN ADIT 05/09/2018 <3 <0.2 6.46 53 186 <1 <0.5
180315-112 |US ROAD ADIT 05/09/2018 3.15 <0.2 6.42 6.1 247 <1 <0.5
180317-36 US Tigroney West 04/09/2018 - <0.2 3.91 154 6250 <1 1.74
180315-112 |US WHITES BRIDGE 05/09/2018 3.89 <0.2 6.62 2.1 110 <1 <0.5
Vale View 05/09/2018
180315-112 |WCC MAIN. YARD GS 05/09/2018 411 <0.2 5.75 229 337 <1 0.602
180315-112 |WHITES BRIDGE 05/09/2018 3.13 <0.2 6.59 <2 119 <1 0.501
180315-112 |WHITES BRIDGE GS 05/09/2018 3.22 <0.2 6.43 6.6 337 <1 <0.5
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Table F-1 Avoca Laboratory Analytical Data R2 (2018) -
Surface Water

SDG Sample Description Date Sampled | Barium (diss.filt) (::ir:;::;‘ Calcium (diss.filt) c(:::::‘ll;r;‘ Cobalt (diss.filt) | Copper (diss.filt) Iron (diss.filt)
Units ug/l pe/l mg/| pe/l pg/l pg/l mg/I
180317-36 850 Adit 04/09/2018 10 90.8 - <6 96.7 6050 17.2
180315-112 |AVOCA BRIDGE 05/09/2018 6.28 0.279 3.9 <1 <0.5 10.3 0.201
180317-36 Cronebane Inter Adit 04/09/2018 7.22 104 - <6 94.6 9250 61.3
180317-36 Cronebane Shallow Adit 04/09/2018 4.87 155 - <6 138 >6240 88.5
180317-36 Deep Adit 04/09/2018 20.3 21 - <6 15.5 790 4.56
180317-36 Deep Adit Conf 04/09/2018 12 60.3 - <6 62.7 5180 10.7
Drainage Channel (Tigroney wes{ 04/09/2018
180315-112 |DS DEEP ADIT 05/09/2018 5.82 1.25 2.5 <1 1.46 76.6 0.0659
180315-112 |DS MILLRACE 05/09/2018 5.98 0.587 2.5 <1 0.653 30.1 0.096
180317-36 Road Adit 04/09/2018 16.3 7 - <11 130 298 134
180317-36 Road Adit Conf 04/09/2018 14.6 5.85 - <6 122 267 128
180315-112 |SITET1 05/09/2018 7.79 0.15 2.76 <1 <0.5 1.22 0.0745
180315-112 |SITETS 05/09/2018 7.71 0.296 4.2 <1 0.699 11.9 0.414
180315-112 |US BALLYGAHAN ADIT 05/09/2018 6.19 0.194 3.94 <1 <0.5 8.25 0.114
180315-112 |US ROAD ADIT 05/09/2018 6.08 0.28 3.99 <1 <0.5 14.3 0.135
180317-36 US Tigroney West 04/09/2018 12.3 6.77 - <1 8.71 934 1.1
180315-112 |US WHITES BRIDGE 05/09/2018 6.45 0.146 2.7 <1 <0.5 0.734 0.0799
Vale View 05/09/2018
180315-112 |WCC MAIN. YARD GS 05/09/2018 6.15 0.478 6.72 <1 2.81 17.5 2.34
180315-112 |WHITES BRIDGE 05/09/2018 6.24 0.152 4.36 <1 <0.5 0.625 0.13
180315-112 |WHITES BRIDGE GS 05/09/2018 7.16 0.412 3.88 <1 <0.5 17.4 0.109
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Table F-1 Avoca Laboratory Analytical Data R2 (2018) -
Surface Water

SDG Sample Description Date Sampled Lead (diss.filt) I\/:::lsgsafr:; ;e Mc()‘li\i/::;::m Nickel (diss.filt) \;:?ST;::)“ Zinc (diss.filt)
Units ug/l pe/l pe/l pe/l pg/l pg/l
180317-36 850 Adit 04/09/2018 904 3070 <18 36.2 <6 30000
180315-112 |AVOCA BRIDGE 05/09/2018 4.01 43.3 <3 0.992 <1 77
180317-36 Cronebane Inter Adit 04/09/2018 1090 2120 <18 41.6 <6 29800
180317-36 Cronebane Shallow Adit 04/09/2018 683 3200 <18 60 <6 >31200
180317-36 Deep Adit 04/09/2018 869 872 <18 7.52 <6 7000
180317-36 Deep Adit Conf 04/09/2018 705 2120 <18 24.2 <6 19800
Drainage Channel (Tigroney wes{ 04/09/2018
180315-112 |DS DEEP ADIT 05/09/2018 9.75 70.2 <3 1.46 <1 388
180315-112 |DS MILLRACE 05/09/2018 5.68 45.6 <3 0.983 <1 175
180317-36 Road Adit 04/09/2018 240 11300 <33 57.7 <11 8890
180317-36 Road Adit Conf 04/09/2018 233 10800 <18 50.9 <6 8050
180315-112 |SITET1 05/09/2018 4.96 29.9 <3 1.04 <1 335
180315-112 |SITETS 05/09/2018 434 65.1 <3 0.998 <1 98.4
180315-112 |US BALLYGAHAN ADIT 05/09/2018 3.35 35.5 <3 0.795 <1 52.6
180315-112 |US ROAD ADIT 05/09/2018 3.8 42.1 <3 0.935 <1 74.2
180317-36 US Tigroney West 04/09/2018 306 653 <3 5.12 <1 2110
180315-112 |US WHITES BRIDGE 05/09/2018 3.14 28.3 <3 0.793 <1 29.8
Vale View 05/09/2018
180315-112 |WCC MAIN. YARD GS 05/09/2018 7.18 237 <3 1.84 <1 250
180315-112 |WHITES BRIDGE 05/09/2018 3.44 32.1 <3 0.784 <1 35.3
180315-112 |WHITES BRIDGE GS 05/09/2018 3.71 41.1 <3 0.798 <1 121
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Table F-2 Avoca Laboratory Analytical Data R2 (2018) -
Surface Water

SDG Sample Description | Date Sampled ':'t':;"g:'::‘;a':‘ pH Sulphate A(':I':;';:I‘:;" ?::;Tf?l:)y Arsenic (diss.filt) | Barium (diss.filt)
Units mg/| pH Units mg/| pg/l pg/l pg/l ug/l
180908-181 GW1/05 04/09/2018 <2 3.76 1090 60500 <6 <3 431
180908-179 GW2/05 05/09/2018 <0.2 3.99 857 42700 <1 0.836 1.35
18349768 MWDA2 04/09/2018 0.265 3.57 1010 28300 <6 <3 <1.2
18349767 MWDAL 04/09/2018 0.434 31 913 70300 <6 4.27 <1.2
180908-179 MWET1 04/09/2018 0.981 3.76 1690 170000 <6 4.19 4.32
180908-179 MWET2 04/09/2018 0.254 5.99 2060 <60 <6 6.22 10.9
180908-179 MWPF1 04/09/2018 <0.2 5.39 276 241 <1 <05 7.36




Table F-2 Avoca Laboratory Analytical Data R2 (2018) -
Surface Water

SDG Sample Description | Date Sampled c;i?;:;‘ c(::‘:smf'l‘l‘t')“ Cobalt (diss.filt) | Copper (diss.filt) | Iron (diss.filt) | Lead (diss.filt) N:::‘iaf’:l‘:;e
Units ug/l pg/l pg/l pg/l mg/I pg/l g/l
180908-181 GW1/05 04/09/2018 22 <6 102 7160 1.78 15.9 4690
180908-179 GW2/05 05/09/2018 143 117 75.4 5870 0.198 0.553 3880
18349768 MWDA2 04/09/2018 79 <6 214 2370 109 271 11600
18349767 MWDA1 04/09/2018 69.2 <6 93 2620 19.4 48.1 4360
180908-179 MWET1 04/09/2018 30.6 9.59 259 10600 107 87.6 9510
180908-179 MWET2 04/09/2018 1.66 <6 108 <18 89.3 <12 30200
180908-179 MWPF1 04/09/2018 0.348 <1 <05 36.2 0.0219 <0.2 195




Table F-2 Avoca Laboratory Analytical Data R2 (2018) -
Surface Water

SDG Sample Description | Date Sampled M‘(’L‘:S:fe"':‘)‘m Nickel (diss.filt) ‘::’i’:.’f'i‘l‘t')" Zinc (diss.filt)
Units ug/l pg/l pg/l pg/l
180908-181 GW1/05 04/09/2018 <18 47.4 <6 7980
180908-179 GW2/05 05/09/2018 3.99 35.7 <1 6720
18349768 MWDA2 04/09/2018 <18 96.1 <6 <17.6
18349767 MWDAL 04/09/2018 <18 43.2 <6 37700
180908-179 MWET1 04/09/2018 <18 123 <6 11200
180908-179 MWET2 04/09/2018 <18 12.8 <6 4830
180908-179 MWPF1 04/09/2018 <3 0.516 <1 37.8




Table F-3 Avoca Laboratory Analytical Data Round 2 (2018) -
Field QA/QC

SDG sample Description Date Sampled A(':::;';::f; '?22:‘::;’ Arsenic (diss.filt) | Barium (diss.filt) c(:i':;::)‘ c(:':'s’:'f'l:'t')"
Units ug/l ug/l ug/l ug/l ug/l ug/l
180908-179 AVSRO1.11 04/09/2018 1570 323 584 1930 739 429
180908-179 AVDBO1.11 05/09/2018 17.6 <1 <0.5 <0.2 <0.08 <1
180908-181 AVGDO1.11 04/09/2018 63600 <6 <3 4.62 22.6 <6
18349770 SMDB02.11 04/09/2018 <10 <1 <05 0.224 <0.08 <1
18349769 SMSD03.11 04/09/2018 <10 <1 <05 37.8 <0.08 <1




Table F-3 Avoca Laboratory Analytical Data Round 2 (2018) -
Field QA/QC

SDG sample Description Date Sampled Cobalt (diss.filt) | Copper (diss.filt) | Iron (diss.filt) | Lead (diss.filt) N::'I’siaf'l‘l‘:)se M‘(’L‘i’::;:l‘)‘m
Units ug/l ug/l mg/I ug/l ug/l g/l
180908-179 AVSRO1.11 04/09/2018 487 437 2.49 597 193 102
180908-179 AVDBO1.11 05/09/2018 <0.5 1.43 0.0435 0.344 3.32 <3
180908-181 AVGDO1.11 04/09/2018 105 7360 2.22 19.7 4850 <18
18349770 SMDB02.11 04/09/2018 <0.5 <0.3 <0.019 0.298 <3 <3
18349769 SMSD03.11 04/09/2018 <0.5 <0.3 <0.019 <0.2 <3 <3




Table F-3 Avoca Laboratory Analytical Data Round 2 (2018) -
Field QA/QC

SDG Sample Description Date Sampled Nickel (diss.filt) Vanadium Zinc (diss.filt)
(diss.filt)

Units ug/l ug/l ug/l
180908-179 AVSRO1.11 04/09/2018 446 1360 1800
180908-179 AVDBO1.11 05/09/2018 <0.4 <1 245
180908-181 AVGDO1.11 04/09/2018 48.6 <6 8210
18349770 SMDB02.11 04/09/2018 <0.4 <1 2.17
18349769 SMSD03.11 04/09/2018 <0.4 <1 <1




Unit 7-8 Hawarden Business Park
Manor Road (off Manor Lane)
Hawarden
Deeside
CH5 3US
Tel: (01244) 528700
Fax: (01244) 528701
email: hawardencustomerservices@alsglobal.com
Website: www.alsenvironmental.co.uk
CDM Smith
15 Wentworth
Elbana Villas
Dublin
Dublin 2
D02 WK10

Attention: Laura Foley

CERTIFICATE OF ANALYSIS

Date: 13 September 2018
Customer: D_CDMSMITH_DUB
Sample Delivery Group (SDG): 180906-116

Your Reference: 118174

Location: Avoca

Report No: 472332

We received 12 samples on Thursday September 06, 2018 and 12 of these samples were scheduled for analysis which was
completed on Thursday September 13, 2018. 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 Life Sciences Ltd Hawarden (Method codes TM) or ALS Life Sciences Ltd
Aberdeen (Method codes S).

Approved By:

Sonia McWhan

Operations Manager

ALS Life Sciences Limited. Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CH5 3US. Registered in
England and Wales No. 4057291.
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180906-116 Client Reference: 118174 Report Number: 472332
Location: Avoca Order Number: 118174 Superseded Report:
Received Sample Overview
Lab Sample No(s Customer Sample Ref. AGS Ref. Depth (m Sampled Date
18273274 850 ADIT 04/09/2018
18273277 AVSR02.11 04/09/2018
18273276 CRONEBANE INTER ADIT 04/09/2018
18273275 CRONEBANE SHALLOW ADIT 04/09/2018
18273272 DEEP ADIT 04/09/2018
18273273 DEEP ADIT CONF. 04/09/2018
18273270 ROAD ADIT 04/09/2018
18273271 ROAD ADIT CONF. 04/09/2018
18273281 SMSDBO01.11 30/08/2018
18273280 SMVDBO01.11 04/09/2018
18273278 WB01.11 04/09/2018
18273279 WB02.11 04/09/2018
Maximum Sample/Coolbox Temperature (°C) : 13.2
1S05667-3 Water quality - Sampling - Part3 - ALS have data which show that a cool box with 4 frozen icepacks is capable of
During Transportation samples shall be stored in a cooling device capable of maintaining maintaining pre-chilled samples at a temperature of (5+3)°C for a period of up to 24hrs.

a temperature of (5+3)°C.
Only received samples which have had analysis scheduled will be shown on the following pages.

15:14:28 13/09/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180906-116 Client Reference: 118174 Report Number: 472332
Location: Avoca Order Number: 118174 Superseded Report:
Results Legend
|Z| Test Lab Sample No(s) N R N 5 N 3 S
S 8 S 8 8 5
S ~ (o2} (9] N w o
No Determination
Possible
o
> =9 29 o i z
Customer g 3 290 =} m > Q
Py o o
Sample Reference s g 20 23 > 5 s
9 © Z> b3 5 o &
J o= 57 &7 = e =
Sample Types - - m
S - Soil/Solid
UNS - Unspecified Solid
GW - Ground Water
SW - Surface Water AGS Reference
LE - Land Leachate
PL - Prepared Leachate
PR - Process Water
SA - Saline Water
TE - Trade Effluent Depth (m)
TS - Treated Sewage
US - Untreated Sewage
RE - Recreational Water
T T T I T T T
DW - Drinking Water Non-regulatory 3 a % cZ S % % S % % S B % 3 5 % 3 % %
UNL - Unspecified Liquid S| 9ES22Es LEQEs| 2ESEs 2ESES 2E3EsS| 2ES
SL- Sludge Container 53 82820 >828% 38285 >8287 >0280% >82
G-Gas 3 MEZFREE METSE METESE METER METEE MET
OTH - Other & RTgee T8 RTETE RTETE RTETE RTETEF RTL
& ~ K= = = K K=
%) %) %) ol o o o o %) %) %) %) ol o o
Sample Type s = 5 s = 3 3 = s = s = =z = =
Ammoniacal Nitrogen All NDPs: 0
Tests: 7
X X X X X X
Anions by Kone (w) All NDPs: 0
Tests: 7
X X X X X X
Dissolved Metals by ICP-MS All NDPs: 0
Tests: 12
X X X X X X X
pH Value All NDPs: 0
Tests: 7
X X X X X X

15:14:28 13/09/2018
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18273279 WB02.11 HNO3 Filtered S
(ALE204)

18273278 WBO01.11 HNO3 Filtered S
(ALE204)

18273280 SMVDBO01.11 HNO3 Unfiltered sSw
(ALE204)

18273281 SMSDBO01.11 HNO3 Unfiltered sSw
(ALE204)

18273271 ROAD ADIT CONF. HNO3 Filtered sSw
(ALE204)

H2S04 (ALE244) | SW

500ml Plastic Sw

(ALE208)
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180906-116 Client Reference: 118174 Report Number: 472332
Location: Avoca Order Number: 118174 Superseded Report:
Customer Sample Ref. 850 ADIT AVSR02.11 CRONEBANE INTER CRONEBANE SHALL DEEP ADIT DEEP ADIT CONF.
# 1SO17025 accredited. ADIT OW ADIT
M 'mCERTS accredited.
; aq Aqueous / settled sample. Depth (m) ) } i - ) }
iss.filt Dissolved/ filtered sample.
tot.unfilt Total / unfiltered sample. Sample Type Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW)
*  Subcontracted test. Date Sampled 04/09/2018 04/09/2018 04/09/2018 04/09/2018 04/09/2018 04/09/2018
% recovery of the surrogate standard to Sample Time . . ) . . .
check the efficiency of the method. The Date Received 06/09/2018 0610912018 0610912018 06/09/2018 06/09/2018 0610912018
::;:'az:“{f:::z:‘z:;':: :::",:,y SDG Ref 180906-116 180906116 180906-116 180906-116 180906-116 180906-116
(F)  Trigger breach confirmed Lab Sample No.(s) 18273274 18273277 18273276 18273275 18273272 18273273
1-5&05@ Samele deviation (see aEEendlx)
Component LOD/Units | Method
Ammoniacal Nitrogen as N <0.2 mg/l TM099 0.22 0.387 0.696 0.325 0.291
# #
Aluminium (diss.filt) <10 g/l T™M152 47600 1420 31000 305000 62300 60900
# # #
Antimony (diss.filt) <1 pgll T™M152 <6 341 <6 <60 <6 <6
Arsenic (diss.filt) <0.5 g/l TM152 9.81 612 13.6 52.3 13.7 131
# # #
Barium (diss.filt) <0.2 g/l TM152 10.4 2130 10.2 13.1 8.7 8.15
# # #
Cadmium (diss.filt) <0.08 g/l TM152 86.5 722 89.4 438 66.1 70.1
# # #
Chromium (diss.filt) <1 pgll T™M152 <6 407 <6 <60 <6 <6
# # #
Cobalt (diss.filt) <0.5 ugll TM152 62.5 466 58 337 79.3 75.2
# # #
Copper (diss.filt) <0.3 g/l T™M152 2790 409 481 4050 895 1090
# # #
Lead (diss.filt) <0.2 g/l T™M152 845 583 1110 881 1050 1020
# # #
Manganese (dissfilt) <3 pgll T™M152 2370 205 1990 10200 2990 2910
# # #
Molybdenum (diss. filt) <3 pgll TM152 <18 96.3 <18 <180 <18 <18
# # #
Nickel (diss.filt) <0.4 pgll TM152 332 423 344 170 293 291
# # #
Vanadium (diss.filt) <1 pgll TM152 <6 1410 <6 <60 <6 <6
# # #
Zinc (diss.filt) <1 pgll T™M152 23100 1700 23900 126000 40300 38200
# # #
Calcium (Dis.Filt) <0.2 mg/l T™152 0.326
#
Iron (Dis.Filt) <0.019 mg/l T™152 20.8 247 0.239 190 61.8 53.5
# # #
Sulphate <2 mg/l TM184 675 615 3580 987 956
# #
pH <1 pH Units TM256 32 3.18 291 33 33
# #

15:14:28 13/09/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180906-116 Client Reference: 118174 Report Number: 472332
Location: Avoca Order Number: 118174 Superseded Report:
Customer Sample Ref. ROAD ADIT ROAD ADIT CONF. SMSDBO1.11 SMVDBO1.11 WB01.11 WB02.11
# 1SO17025 accredited.
M 'mCERTS accredited.
; aq Aqueous / settled sample. Depth (m) ) } i - ) }
iss.filt Dissolved/ filtered sample.
tot.unfilt Total / unfiltered sample. Sample Type Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW)
* Subcontracted test. Date Sampled 04/0912018 04/09/2018 30/08/2018 04/09/2018 04/09/2018 04/09/2018
% recovery of the surrogate standard to Sample Time . . ) . . .
check the efficiency of the method. The Date Received 06/09/2018 0610912018 0610912018 06/09/2018 06/09/2018 0610912018
::;:'az:“{f:::z:‘z:;':: :::",:,y SDG Ref 180906-116 180906-116 180906-116 180906-116 180906-116 180906-116
(F)  Trigger breach confirmed Lab Sample No.(s) 18273270 18273271 18273281 18273280 18273278 18273279
1-5&05@ Samele deviation (see aEEendlx)
Component LOD/Units | Method
Ammoniacal Nitrogen as N <0.2 mg/l TM099 7.22 729
# #
Aluminium (diss.filt) <10 g/l T™M152 8680 8600 <10 <10 <10 <10
# # #
Antimony (diss.filt) <1 pgll T™M152 <6 <6 <1 <1 <1 <1
Arsenic (diss.filt) <0.5 g/l TM152 16.7 16.6 0.613 <0.5 <0.5 <0.5
# # #
Barium (diss.filt) <0.2 g/l TM152 16.5 15.7 <0.2 <0.2 <0.2 <0.2
# # #
Cadmium (diss.filt) <0.08 g/l TM152 115 1.1 <0.08 <0.08 <0.08 <0.08
# # #
Chromium (diss filt) <1 pgll T™M152 <6 <6 <1 <1 <1 <1
# # #
Cobalt (diss.filt) <0.5 ugll TM152 52.8 51.3 <0.5 <0.5 <0.5 <0.5
# # #
Copper (diss.filt) <0.3 g/l T™M152 245 241 <0.3 <0.3 <0.3 <0.3
# # #
Lead (diss.filt) <0.2 g/l T™M152 305 301 <0.2 <0.2 <0.2 <0.2
# # #
Manganese (dissfilt) <3 pgll T™M152 4140 4140 <3 <3 <3 <3
# # #
Molybdenum (diss. filt) <3 pgll T™M152 <18 <18 <3 <3 <3 9.35
# # #
Nickel (diss.filt) <0.4 pgll TM152 245 244 <0.4 <0.4 <0.4 <04
# # #
Vanadium (diss.filt) <1 pgll TM152 <6 <6 <1 <1 <1 <1
# # #
Zinc (diss. filt) <1 pgll T™M152 5580 5540 <1 <1 <1 1.03
# # #
Calcium (Dis.Filt) <0.2 mg/l T™152 <0.2 <0.2 <0.2 <0.2
#
Iron (Dis.Filt) <0.019 mg/l T™152 0.159 30.6 <0.019 0.0715 0.0309 0.0194
# # #
Sulphate <2 mg/l TM184 642 645
# #
pH <1 pH Units TM256 3.94 3.86
# #

15:14:28 13/09/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180906-116 Client Reference: 118174 Report Number: 472332
Location: Avoca Order Number: 118174 Superseded Report:
Table of Results - Appendix

Method No Reference Description
TM099 BS 2690: Part 7:1968 / BS 6068: Part2.11:1984 Determination of Ammonium in Water Samples using the Kone Analyser
TM152 Method 3125B, AWWA/APHA, 20th Ed., 1999 Analysis of Aqueous Samples by ICP-MS
TM184 EPA Methods 325.1 & 325.2, The Determination of Anions in Aqueous Matrices using the Kone Spectrophotometric
Analysers
TM256 The measurement of Electrical Conductivity and the Determination of pH in Water and Leachate using the GLpH pH Meter

Laboratory determination of pH Value of Natural, Treated
and Wastewaters. HMSO, 1978. ISBN 011 751428 4.

NA = not applicable.
Chemical testing (unless subcontracted) performed at ALS Life Sciences Ltd Hawarden (Method codes TM) or ALS Life Sciences Ltd Aberdeen (Method codes S).

15:14:28 13/09/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180906-116 Client Reference: 118174 Report Number: 472332
Location: Avoca Order Number: 118174 Superseded Report:

Test Completion Dates

Lab Sample No(s) 18273274 18273277 18273276 18273275 18273272 18273273 18273270 18273271 18273281 18273280
850 ADIT AVSR02.11 CRONEBANE INTER CRONEBANE SHALL DEEP ADIT DEEP ADIT CONF. ROAD ADIT ROAD ADIT CONF. SMSDBO1.11 SMVDBO1.11
Customer Sample Ref. o P
AGS Ref.
Depth
Type | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water
Ammoniacal Nitrogen 12-Sep-2018 12-Sep-2018 12-Sep-2018 12-Sep-2018 12-Sep-2018 12-Sep-2018 12-Sep-2018
Anions by Kone (w) 08-Sep-2018 08-Sep-2018 08-Sep-2018 08-Sep-2018 08-Sep-2018 08-Sep-2018 08-Sep-2018
Dissolved Metals by ICP-MS 11-Sep-2018 11-Sep-2018 11-Sep-2018 13-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018
pH Value 12-Sep-2018 12-Sep-2018 12-Sep-2018 12-Sep-2018 13-Sep-2018 13-Sep-2018 12-Sep-2018

Lab Sample No(s)| 18273278 18273279

Customer Sample Ref.[ """ ot
AGS Ref.
Depth
Type Surface Water | Surface Water
I Dissolved Metals by ICP-MS 11-Sep-2018 11-Sep-2018

15:14:28 13/09/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180906-116 Client Reference: 118174 Report Number: 472332
Location: Avoca Order Number: 118174 Superseded Report:

ASSOCIATED AQC DATA

Ammoniacal Nitrogen

Component Method Code QC 1815 QC 1831
Ammoniacal Nitrogen as N TM099 99.6 100.4
95.98 : 104.95 95.98 : 104.95

Anions by Kone (w)

Component Method Code QC 1815
Chloride T™M184
92.93:115.43
Phosphate (Ortho as PO4) TM184
96.40 : 108.40
Sulphate (soluble) TM184 104.0
90.53 : 113.03
TON as NO3 T™M184
96.26 : 111.21

Dissolved Metals by ICP-MS

Component Method Code QC 1859 QC 1895 QC 1857

Aluminium T™M152 98.0 95.0 102.67
90.09: 112.69 90.09: 112.69 94.19:114.31

GILLSY] Uk 110.67 113.17 103.5
81.00: 119.70 81.00: 119.70 79.80 : 122.00

HEBIE Uk 101.67 101.67 106.5
90.67 : 112.97 90.67 : 112.97 90.42:111.32

£ Uk 103.83 106.33 105.0
84.74:117.25 84.74:117.25 90.79: 113.16

Beryllium T™M152 99.0 97.83 105.0
88.27:113.27 88.27:113.27 93.25:120.04

EE Uk 100.33 104.5 102.17
86.72:115.61 86.72:115.61 94.65:117.05

Borate T™M152 103.7
88.00: 112.00

et Uk 96.0 94.67 104.0
82.81:116.65 82.81:116.65 86.68 : 117.67

Gy Uk 101.67 103.0 103.33
90.28 : 114.48 90.28:114.48 94.60 : 112.40

Calcium T™M152 100.8
88.64 :126.35

Chromium T™M152 97.67 98.0 102.0
89.50 : 108.80 89.50 : 108.80 93.28:110.91

Gl Uk 97.67 97.33 101.67
89.66 : 112.39 89.66 : 112.39 84.39:114.26

o ile2 98.33 98.17 103.83
88.45:117.93 88.45:117.93 88.86:118.72

Iron T™M152 102.67
92.00: 113.00

e ile2 99.17 101.67 100.5
89.25: 115.12 89.25:115.12 89.25:115.12

15:14:28 13/09/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180906-116 Client Reference: 118174 Report Number: 472332
Location: Avoca Order Number: 118174 Superseded Report:
QC 1859 QC 1895 QC 1857
Litiam %2 97.67 97.5 103.17
88.50 : 116.05 88.50 : 116.05 89.26 : 119.04
Magnesium T™M152 100.0
86.35:113.36
Manganese TS 97.67 95.0 102.83
91.63:112.33 91.63:112.33 94.24 :112.74
Molybdenum TS 97.5 98.67 100.83
86.94 : 106.49 86.94 : 106.49 87.00: 108.89
(T e 98.83 98.67 103.17
89.60:117.38 89.60:117.38 92.11:110.56
Niobium TM152
96.38 : 128.85 96.38 : 128.85
Phosphorus TS 99.0 97.67 101.33
90.43: 111.75 90.43:111.75 90.52 : 115.47
Potassium T™152 99.73
90.23 : 109.87
Selenium TS 103.33 103.67 104.83
88.22:113.50 88.22:113.50 88.44:113.86
Siver TS 98.0 99.17 102.5
91.29:113.29 91.29:113.29 87.04:107.38
Sodium T™152 99.2
92.68 : 108.68
Strontium TS 99.0 100.33 102.33
91.27:106.32 91.27:106.32 90.72: 114.82
Tellurium T™152 96.5 97.67 99.67
81.16:111.23 81.16:111.23 90.72: 112.62
Thallum M52 88.83 86.5 103.0
81.70: 117.09 81.70: 117.09 86.08 : 122.48
Tin T™152 103.67
91.00 : 109.00
Titanium Tws2 101.67 97.33 103.5
89.62: 110.62 89.62: 110.62 92.82:118.92
Tungsten TS 99.17 104.33 100.67
88.98:114.68 88.98: 114.68 78.12:132.82
Uranium TS 99.0 104.67 103.17
92.30: 116.90 92.30: 116.90 90.58 : 113.28
Vanadium TS 101.17 102.17 101.0
88.22:118.55 88.22:118.55 88.43:114.30
Zine TS 99.67 99.33 106.67
89.30: 115.44 89.30: 115.44 86.52: 115.27
Zirconium T™152
85.51:109.42 85.51:109.42
Component Method Code QC 1812 QC 1861
pH TMZ56 101.35 100.94
99.20:102.14 99.19:102.43

15:14:28 13/09/2018
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Validated

CERTIFICATE OF ANALYSIS
SDG: 180906-116 Client Reference: 118174 Report Number: 472332
Location: Avoca Order Number: 118174 Superseded Report:

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 result 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 statistically in control .

15:14:28 13/09/2018
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CERTIFICATE OF ANALYSIS

180906-116
Avoca

SDG:
Location:

Client Reference:
Order Number:

118174
118174

Report Number: 472332

Superseded Report:

1. Results are expressed on a dry weight basis (dried at 35°C) for all soil analyses except

for the following: NRA and CEN Leach tests, flash point LOI, pH, ammonium as NH4 by the
BRE method, VOC TICs and SVOC TICs.

2. Samples will be run in duplicate upon request, but an additional charge may be incurred.

3. If sufficient sample is received a sub sample will be retained free of charge for 30 days
after analysis is completed (e-mailed) for all sample types unless the sample is destroyed
on testing. The prepared soil sub sample that is analysed for asbestos will be retained for a
period of 6 months after the analysis date. All bulk samples will be retained for a period of 6
months after the analysis date. All samples received and not scheduled will be disposed of
one month after the date of receipt unless we are instructed to the contrary. Once the initial
period has expired, a storage charge will be applied for each month or part thereof until the
client cancels the request for sample storage. ALS reserve the right to charge for samples
received and stored but not analysed.

4. With respect to turnaround, we will always endeavour to meet client requirements
wherever possible, but turnaround times cannot be absolutely guaranteed due to so many
variables beyond our control.

5. We take responsibility for any test performed by sub-contractors (marked with an
asterisk). We endeavour to use UKAS/MCERTS Accredited Laboratories, who either
complete a quality questionnaire or are audited by ourselves. For some determinands there
are no UKAS/MCERTS Accredited Laboratories, in this instance a laboratory with a known
track record will be utilised.

6. When requested, the individual sub sample scheduled will be analysed in house for the
presence of asbestos fibres and asbestos containing material by our documented in house
method TM048 based on HSG 248 (2005), which is accredited to 1SO17025. If a specific
asbestos fibre type is not found this will be reported as “Not detected”. If no asbestos fibre
types are found all will be reported as “Not detected” and the sub sample analysed deemed
to be clear of asbestos. If an asbestos fibre type is found it will be reported as detected (for
each fibre type found). Testing can be carried out on asbestos positive samples, but, due
to Health and Safety considerations, may be replaced by alternative tests or reported as No
Determination Possible (NDP). The quantity of asbestos present is not determined unless
specifically requested.

7. If no separate volatile sample is supplied by the client, or if a headspace or sediment is
present in the volatile sample, the integrity of the data may be compromised. This will be
flagged up as an invalid VOC on the test schedule and the result marked as deviating on
the test certificate.

8. If appropriate preserved bottles are not received preservation will take place on receipt .
However, the integrity of the data may be compromised.

9. NDP - No determination possible due to insufficient/unsuitable sample.

10. Metals in water are performed on a filtered sample, and therefore represent dissolved
metals - total metals must be requested separately.

11. Results relate only to the items tested.

12. LoDs (Limit of Detection) for wet tests reported on a dry weight basis are not corrected
for moisture content.

13. Surrogate recoveries - Surrogates are added to your sample to monitor recovery of
the test requested. A % recovery is reported, results are not corrected for the recovery
measured. Typical recoveries for organics tests are 70-130%. Recoveries in soils are
affected by organic rich or clay rich matrices. Waters can be affected by remediation fluids
or high amounts of sediment. Test results are only ever reported if all of the associated
quality checks pass; it is assumed that all recoveries outside of the values above are due
to matrix affect.

14. Product analyses - Organic analyses on products can only be semi-quantitative due to
the matrix effects and high dilution factors
employed.

15. Phenols monohydric by HPLC include phenol, cresols (2-Methylphenol, 3-Methylphenol
and 4-Methylphenol) and Xylenols (2,3 Dimethylphenol, 2,4 Dimethylphenol, 2,5
Dimethylphenol, 2,6 Dimethylphenol, 3,4 Dimethyphenol, 3,5 Dimethylphenol).

16. Total of 5 speciated phenols by HPLC includes Phenol,
2-Isopropylphenol, Cresols and Xylenols (as detailed in 15).

2,3,5-Trimethyl Phenol,

17. Stones/debris are not routinely removed. We endeavour to take a

representative sub sample from the received sample.

always

18. In certain circumstances the method detection limit may be elevated due to the sample
being outside the calibration range. Other factors that may contribute to this include
possible interferences. In both cases the sample would be diluted which would cause the
method detection limit to be raised.

19. Mercury results quoted on soils will not include volatile mercury as the analysis is
performed on a dried and crushed sample.

20. For leachate preparations other than Zero Headspace Extraction (ZHE) volatile loss
may occur.

General

21. For the BSEN 12457-3 two batch process to allow the cumulative release to be
calculated, the volume of the leachate produced is measured and filtered for all tests.
We therefore cannot carry out any unfiltered analysis. The tests affected include volatiles
GCFID/GCMS and all subcontracted analysis.

22. We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these
materials - whether these are derived from naturally occurring soil profiles, or from
filll/made ground, as long as these materials constitute the major part of the sample.
Other coarse granular material such as concrete, gravel and brick are not accredited if
they comprise the major part of the sample.

23. Analysis and identification of specific compounds using GCFID is by retention time
only, and we routinely calibrate and quantify for benzene, toluene, ethylbenzenes and
xylenes (BTEX). For total volatiles in the C5-C12 range, the total area of the
chromatogram is integrated and expressed as ug/kg or ug/l. Although this analysis is
commonly used for the quantification of gasoline range organics (GRO), the system will
also detect other compounds such as chlorinated solvents, and this may lead to a falsely
high result with respect to hydrocarbons only. It is not possible to specifically identify
these non-hydrocarbons, as standards are not routinely run for any other compounds,
and for more definitive identification, volatiles by GCMS should be utilised.

24. Tentatively Identified Compounds (TICs) are non-target peaks in VOC and SVOC
analysis. All non-target peaks detected with a concentration above the LoD are subjected
to a mass spectral library search. Non-target peaks with a library search confidence of
>75% are reported based on the best mass spectral library match. When a non-target
peak with a library search confidence of <75% is detected it is reported as “mixed
hydrocarbons”. Non-target compounds identified from the scan data are semi-quantified
relative to one of the deuterated internal standards, under the same chromatographic
conditions as the target compounds. This result is reported as a semi-quantitative value
and reported as Tentatively Identified Compounds (TICs). TICs are outside the scope of
UKAS accreditation and are not moisture corrected.

Sample Deviations

If a sample is classed as deviated then the associated results may be compromised.

1 Container with Headspace provided for volatiles analysis

Incorrect container received

Deviation from method

Holding time exceeded before sample received

Samples exceeded holding time before presevation was performed

Sampled on date not provided

Sample holding time exceeded in laboratory

Sample holding time exceeded due to sampled on date

P *w b N

Sample Holding Time exceeded - Late arrival of instructions.

Asbestos

Identification of Asbestos in Bulk Materials & Soils

The results for identification of asbestos in bulk materials are obtained from supplied
bulk materials which have been examined to determine the presence of asbestos fibres
using ALS (Hawarden) in-house method of transmitted/polarised light microscopy and
central stop dispersion staining, based on HSG 248 (2005).

The results for identification of asbestos in soils are obtained from a homogenised sub
sample which has been examined to determine the presence of asbestos fibres using
ALS (Hawarden) in-house method of transmitted/polarised light microscopy and central
stop dispersion staining, based on HSG 248 (2005).

Aske stos Type CommonName

Chrysofle White Asbesbs

Amosite BrownAsbesbs

Croddolite Blue Ase sos
Fibrous Actnolite

Fbous Anhop hyllite

Fibrous Tremolie

Visual Estimation Of Fibre Content

Estimation of fibre content is not permitted as part of our UKAS accredited test other
than: - Trace - Where only one or two asbestos fibres were identified.

Further guidance on typical asbestos fibre content of manufactured products can
be found in HSG 264.

The identification of asbestos containing materials and soils falls within our
schedule of tests for which we hold UKAS accreditation, however opinions,
interpretations and all other information contained in the report are outside the
scope of UKAS accreditation.

15:14:42 13/09/2018
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Unit 7-8 Hawarden Business Park
Manor Road (off Manor Lane)
Hawarden
Deeside
CHS5 3US
Tel: (01244) 528700
Fax: (01244) 528701
email: hawardencustomerservices@alsglobal.com
Website: www.alsenvironmental.co.uk
CDM Smith
15 Wentworth
Elbana Villas
Dublin
Dublin 2
D02 WK10

Attention: Laura Foley

CERTIFICATE OF ANALYSIS

Date: 17 October 2018
Customer: D_CDMSMITH_DUB
Sample Delivery Group (SDG): 180907-101

Your Reference: 118174

Location: Avoca

Report No: 477149

This report has been revised and directly supersedes 472045 in its entirety.

We received 14 samples on Friday September 07, 2018 and 14 of these samples were scheduled for analysis which was
completed on Wednesday September 12, 2018. 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 Life Sciences Ltd Hawarden (Method codes TM) or ALS Life
Sciences Ltd Aberdeen (Method codes S).

Approved By:

Sonia McWhan

Operations Manager

ALS Life Sciences Limited. Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CH5 3US. Registered
in England and Wales No. 4057291.
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180907-101 Client Reference: 118174 Report Number: 477149
Location: Avoca Order Number: 118174 Superseded Report: 472045
Received Sample Overview
Lab Sample No(s Customer Sample Ref. AGS Ref. Depth (m Sampled Date

18282259 AVDB02.11 05/09/2018
18282246 AVOCA Bridge 05/09/2018
18282257 AVSDO01.11 05/09/2018
18282258 AVSD02.11 05/09/2018
18282253 DS Deep Adit 05/09/2018
18282254 DS Mill Race 05/09/2018
18282256 ™ 05/09/2018
18282247 TS 05/09/2018
18282250 US Ballygahan Adit 05/09/2018
18282249 US of Road Adit 05/09/2018
18282255 US Whites Bridge 05/09/2018
18282248 WCC Main Yard 05/09/2018
18282251 Whites Bridge 05/09/2018
18282252 Whites Bridge GS 05/09/2018

Maximum Sample/Coolbox Temperature ('C) : 12

1S05667-3 Water quality - Sampling - Part3 - ALS have data which show that a cool box with 4 frozen icepacks is capable of

During Transportation samples shall be stored in a cooling device capable of maintaining pre-chilled samples at a temperature of (5£3)'C for a period of up to

maintaining a temperature of (5+3)°C. 24hrs.

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

Validated

SDG: 180907-101 Client Reference: 118174 Report Number: 477149
Location: Avoca Order Number: 118174 Superseded Report: 472045
Results Legend _ I R _ _ - =] =
3 g g B 2 2 8 g g
E T Lab Sample NO(S) © ®| o o ® © © ®| o
est N N N N N N N N N
N N N N N N N N N
vl D vl vl v % vl Ey w1
. . © o N| ® w I ) N ©
No Determination
Possible
&
= o}
> < > > A g w
Customer 5 8 5| = o = =
© > v} o} w = — - @
Sample Reference S w| 2| S 3 = - &
= g =| = z : :
% = ™ >
Sample Types - E
S - Soil/Solid
UNS - Unspecified Solid
GW - Ground Water
SW - Surface Water AGS Reference
LE - Land Leachate
PL - Prepared Leachate
PR - Process Water
SA - Saline Water
TE - Trade Effluent Depth (m)
TS - Treated Sewage
US - Untreated Sewage
RE - Recreational Water T T T T T
OW - rinng Ve JEg B2z 2 s B 2 ¢ B 2.5 8 % 35 B 23
Non-regulatory 2323 REEEESE3I| REeE3I| R{/ERES| RE2Es| RESRES
UNL - Unspecified Liquid Container RIRs 3RV ININs 30203 SRITT | $RIRz 300
SL - Sludge 288 RSERFTRZT|RE LHIREIRE| HRE B LKL HISESE
G- Gas ~ 2z N~ “a|" a2 NTa|T2 RNTs|T7z N~“a ™~ N =
Q a i =% Q Q a 7 a a ® Q a » o ) & a A
» » D S »
OTH - Other = = = = =
(%] (%] wv wv [%)] [%] (%] (%] (%] wv wv wv
Sample Type 2 g2 g g = £ s = = = g =
Ammoniacal Nitrogen All NDPs: 0
Tests: 11
X X X X X
Anions by Kone (w) All NDPs: 0
Tests: 11
X X X X X X
Dissolved Metals by ICP-MS All NDPs: 0
Tests: 14
X X | X | X X X X X
pH Value All NDPs: 0
Tests: 11
X X X X X X
Total Organic and Inorganic Carbon All NDPs: 0
Tests: 11
X X X X X
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18282252 Whites Bridge GS HNOS3 Filtered SW
(ALE204)

H2S04 (ALE244) SwW

500ml Plastic SW
(ALE208)

18282251 Whites Bridge HNOS3 Filtered SW
(ALE204)

H2S04 (ALE244) SW

500ml Plastic SW
(ALE208)

18282248 WCC Main Yard HNO3 Filtered SwW
(ALE204)

H2S04 (ALE244) SwW

500ml Plastic SW
(ALE208)

18282255 US Whites Bridge HNO3 Filtered SwW
(ALE204)

H2S04 (ALE244) SwW

500ml Plastic SwW
(ALE208)

18282249 US of Road Adit HNO3 Filtered N
(ALE204)

H2S04 (ALE244) SwW

500ml Plastic SW
(ALE208)

18282250 US Ballygahan Adit HNOS3 Filtered SW
(ALE204)

H2S04 (ALE244) SW
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180907-101 Client Reference: 118174 Report Number: 477149
Location: Avoca Order Number: 118174 Superseded Report: 472045
Customer Sample Ref. AVDBO211 AVOCA Bridge AVSDOT 11 AVSDO2.11 DS Deep Adt DS Mil Race
# 1SO17025 accredited.
M 'mCERTS accredited.
; aq Aqueous / settled sample. Depth (m) ) } i - ) }
iss.filt Dissolved/ filtered sample.
tot.unfilt Total / unfiltered sample. Sample Type Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW)
* Subcontracted test. Date Sampled 05/09/2018 0510912018 0510912018 05/09/2018 05/09/2018 05/09/2018
% recovery of the surrogate standard to Sample Time . . ) . . .
check the efficiency of the method. The Date Received 07/09/2018 0710912018 0710912018 07/09/2018 07/09/2018 0710912018
::;:'az:“{f:::z:‘z:;':: :::",:,y SDG Ref 180907-101 180907-101 180907-101 180907-101 180907-101 180907-101
(F)  Trigger breach confirmed Lab Sample Nos(s) 18282259 18282246 18282257 18282258 18282253 18282254
1-5&05@ Samele deviation (see aEEendlx)
Component LOD/Units | Method
Organic Carbon, Total <3 mg/l TM090 <3 <3 <3
#
Ammoniacal Nitrogen as N <0.2 mg/l TM099 <0.2 <0.2 <0.2
#
Aluminium (diss.filt) <10 pgll TM152 <10 211 56.1 347 53.9 117
# # #
Antimony (diss.filt) <1 pgll T™M152 <1 <1 <1 <1 <1 <1
Arsenic (diss.filt) <0.5 pgll TM152 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
# # #
Barium (diss.filt) <0.2 gl TM152 <0.2 6.3 59 5.41 5.48 5.47
# # #
Cadmium (diss.filt) <0.08 g/l TM152 <0.08 0.972 0.888 <0.08 0.973 0.621
# # #
Chromium (diss.filt) <1 pgll TM152 <1 <1 <1 <1 <1 <1
# # #
Cobalt (diss.filt) <0.5 pgll TM152 <0.5 1.82 1.44 <0.5 1.09 1.05
# # #
Copper (diss.filt) <0.3 pgll TM152 <0.3 20.2 274 0.693 16.7 215
# # #
Lead (diss.filt) <0.2 ugll TM152 <0.2 1.14 1.93 0.583 3 1.84
# # #
Manganese (dissfilt) <3 pgll T™M152 <3 114 79.4 3.96 51.5 53.2
# # #
Molybdenum (dissfilt) <3 pgll T™M152 <3 <3 <3 <3 <3 <3
# # #
Nickel (diss.filt) <0.4 pgll TM152 <04 1.34 0.974 0.474 0.793 0.927
# # #
Vanadium (diss.filt) <1 gl TM152 <1 <1 <1 <1 <1 <1
# # #
Zinc (diss. filt) <1 gl TM152 2.35 393 357 16 395 246
# # #
Calcium (Dis.Filt) <0.2 mg/l TM152 <0.2 2.66 233 2.06 2.1 2.16
# # #
Iron (Dis.Filt) <0.019 mg/l TM152 <0.019 0.235 0.208 0.0553 0.249 0.147
# # #
Sulphate <2mgll TM184 204 15.6 133
#
pH <1 pH Units TM256 6.79 6.61 6.73
#

11:52:55 17/10/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180907-101 Client Reference: 118174 Report Number: 477149
Location: Avoca Order Number: 118174 Superseded Report: 472045
Customer Sample Ref. T 75 US Ballygahan A US of Road Adit US Whites Bridg WCC Main Yard
# 1SO17025 accredited. dit e
M 'mCERTS accredited.
ent Dissonrr Ahered sampte Depth (m) - - - : - -
tot.unfilt Total / unfiltered sample. Sample Type Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW)
* Subcontracted test. Date Sampled 05/09/2018 0510912018 0510912018 05/09/2018 05/09/2018 0510912018
% recovery of the surrogate standard to Sample Time . . ) . . .
:::;tst:: ;‘;‘fv';':;yl :L::o'z::‘s°:-“:'|‘: Date Received 07/09/2018 0710912018 0710912018 07/09/2018 07/09/2018 0710912018
samples aren't corrected for the recovery SDG Ref 180907-101 180907-101 180907-101 180907-101 180907-101 180907-101
(F)  Trigger breach confirmed Lab Sample Nos(s) 18282256 18282247 18282250 18282249 18282255 18282248
1-5&05@ Samele deviation (see aEEendlx)
Component LOD/Units | Method
Organic Carbon, Total <3 mg/l TM090 <3 <3 <3 <3 <3 <3
# # #
Ammoniacal Nitrogen as N <0.2 mg/l TM099 <0.2 <0.2 <0.2 <0.2 <0.2 0.234
# # #
Aluminium (diss.filt) <10 pgll TM152 34 40.2 72.8 50.9 33 104
# # #
Antimony (diss.filt) <1 pgll T™M152 <1 <1 <1 <1 <1 <1
Arsenic (diss.filt) <0.5 pgll TM152 0.502 0.502 <0.5 <0.5 0.526 0.719
# # #
Barium (diss.filt) <0.2 gl TM152 5.11 6.4 5.75 5.77 5.02 6.24
# # #
Cadmium (diss.filt) <0.08 pg/l TM152 <0.08 1.04 0.825 0.827 <0.08 1.16
# # #
Chromium (diss.filt) <1 gl TM152 <1 <1 <1 <1 <1 <1
# # #
Cobalt (diss.filt) <0.5 pgll TM152 <0.5 2.02 1.24 1.38 <0.5 297
# # #
Copper (diss.filt) <0.3 pgll TM152 0.563 28.8 272 26.9 0.479 36.4
# # #
Lead (diss.filt) <0.2 ugll TM152 0.502 342 3.05 1.95 0.492 9.28
# # #
Manganese (dissfilt) <3 pgll T™M152 378 123 64.1 75.2 458 201
# # #
Molybdenum (dissfilt) <3 pgll T™M152 <3 6.56 <3 <3 <3 <3
# # #
Nickel (diss.filt) <0.4 pgll TM152 0.417 14 0.961 1.08 0.403 1.69
# # #
Vanadium (diss.filt) <1 gl TM152 <1 <1 <1 <1 <1 <1
# # #
Zinc (diss. filt) <1 gl TM152 11.3 415 336 349 13.2 497
# # #
Calcium (Dis.Filt) <0.2 mg/l TM152 2.04 2.56 223 2.23 2.03 3.05
# # #
Iron (Dis.Filt) <0.019 mg/l TM152 0.0521 0.55 0.195 0.199 0.0533 1.15
# # #
Sulphate <2mgll TM184 4 215 14.2 15.8 39 28.6
# # #
pH <1 pH Units TM256 6.98 6.47 6.5 6.44 6.97 6.01
# # #

11:52:55 17/10/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180907-101 Client Reference: 118174 Report Number: 477149
Location: Avoca Order Number: 118174 Superseded Report: 472045
Customer Sample Ref. Whites Bridge Whites Bridge G
# 1SO17025 accredited. s
M 'mCERTS accredited.
snlin Dissotved  Aharad smmpls. Depth (m) - -
tot.unfilt Total / unfiltered sample. Sample Type Surface Water (SW) Surface Water (SW)
* Subcontracted test. Date Sampled 05/09/2018 05/09/2018
% recovery of the surrogate standard to Sample Time . .
:::;':s‘:‘: ;‘;‘fv':":;yl :L::o'z::‘s°:-“:'|‘: Date Received 07/09/2018 07/09/2018
samples aren't corrected for the recovery SDG Ref 180907101 180007101
(F)  Trigger breach confirmed Lab Sample No.(s) 18282251 18282252
1-5&05@ Samele deviation (see aEEendlx)
Component LOD/Units Method
Organic Carbon, Total <3 mg/l TM090 <3 <3
# #
Ammoniacal Nitrogen as N <0.2 mg/l TM099 <0.2 <0.2
# #
Aluminium (diss.filt) <10 g/l T™M152 34.6 82.7
# #
Antimony (diss.filt) <1 pgll T™M152 <1 <1
Arsenic (diss.filt) <0.5 g/l T™M152 <0.5 0.543
# #
Barium (diss.filt) <0.2 g/l TM152 5.19 5.14
# #
Cadmium (diss.filt) <0.08 pg/l T™M152 <0.08 0.12
# #
Chromium (diss filt) <1 pgll T™M152 <1 <1
# #
Cobalt (diss.filt) <0.5 g/l T™M152 <0.5 <0.5
# #
Copper (diss.filt) <0.3 pgll T™M152 1.07 6.14
# #
Lead (diss.filt) <0.2 g/l T™M152 0.552 0.588
# #
Manganese (dissfilt) <3 pgll T™M152 6.7 16.5
# #
Molybdenum (dissfilt) <3 pgll T™M152 <3 <3
# #
Nickel (diss.filt) <0.4 ugll TM152 0.479 0.49
# #
Vanadium (diss.filt) <1 gl TM152 <1 <1
# #
Zinc (diss. filt) <1 pgll TM152 16.5 371
# #
Calcium (Dis.Filt) <0.2 mg/l TM152 2.1 2.09
# #
Iron (Dis.Filt) <0.019 mg/l T™M152 0.0513 0.0513
# #
Sulphate <2 mg/l TM184 42 5.1
# #
pH <1 pH Units TM256 6.97 6.93
# #
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180907-101 Client Reference: 118174 Report Number: 477149
Location: Avoca Order Number: 118174 Superseded Report: 472045
Table of Results - Appendix

Method No Reference Description
TMO090 Method 5310, AWWA/APHA, 20th Ed., 1999 / Modified: US Determination of Total Organic Carbon/Total Inorganic Carbon in Water and Waste Water
EPA Method 415.1 & 9060
TM099 BS 2690: Part 7:1968 / BS 6068: Part2.11:1984 Determination of Ammonium in Water Samples using the Kone Analyser
TM152 Method 3125B, AWWA/APHA, 20th Ed., 1999 Analysis of Aqueous Samples by ICP-MS
TM184 EPA Methods 325.1 & 325.2, The Determination of Anions in Aqueous Matrices using the Kone Spectrophotometric
Analysers
TM256 The measurement of Electrical Conductivity and the Determination of pH in Water and Leachate using the GLpH pH Meter

Laboratory determination of pH Value of Natural, Treated
and Wastewaters. HMSO, 1978. ISBN 011 751428 4.

NA = not applicable.
Chemical testing (unless subcontracted) performed at ALS Life Sciences Ltd Hawarden (Method codes TM) or ALS Life Sciences Ltd Aberdeen (Method codes S).

11:52:55 17/10/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180907-101 Client Reference: 118174 Report Number: 477149
Location: Avoca Order Number: 118174 Superseded Report: 472045
Test Completion Dates
Lab Sample No(s) 18282259 18282246 18282257 18282258 18282253 18282254 18282256 18282247 18282250 18282249
AVDB02.11 AAVOCA Bridge AVSDO1.11 AVSD02.11 DS Deep Adit DS Mill Race ™ T5 US Ballygahan A US of Road Adit
Customer Sample Ref. o
AGS Ref.
Depth
Type | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water
Ammoniacal Nitrogen 12-Sep-2018 12-Sep-2018 12-Sep-2018 12-Sep-2018 12-Sep-2018 12-Sep-2018 12-Sep-2018
Anions by Kone (w) 08-Sep-2018 08-Sep-2018 08-Sep-2018 08-Sep-2018 08-Sep-2018 08-Sep-2018 08-Sep-2018
Dissolved Metals by ICP-MS 10-Sep-2018 10-Sep-2018 10-Sep-2018 10-Sep-2018 10-Sep-2018 10-Sep-2018 10-Sep-2018 11-Sep-2018 10-Sep-2018 10-Sep-2018
pH Value 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018
Total Organic and Inorganic Carbon 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018
Lab Sample No(s)| 18282255 18282248 18282251 18282252
US Whites Bridg WCC Main Yard Whites Bridge Whites Bridge G
Customer Sample Ref. : .
AGS Ref.
Depth
Type | Surface Water |Surface Water | Surface Water | Surface Water
Ammoniacal Nitrogen 12-Sep-2018 12-Sep-2018 12-Sep-2018 12-Sep-2018
Anions by Kone (w) 08-Sep-2018 | 08-Sep-2018 | 08-Sep-2018 | 08-Sep-2018
Dissolved Metals by ICP-MS 10-Sep-2018 10-Sep-2018 10-Sep-2018 10-Sep-2018
pH Value 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018
Total Organic and Inorganic Carbon 11-Sep-2018 11-Sep-2018 11-Sep-2018 11-Sep-2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180907-101 Client Reference: 118174 Report Number: 477149
Location: Avoca Order Number: 118174 Superseded Report: 472045

ASSOCIATED AQC DATA

Ammoniacal Nitrogen

Component Method Code QC 1855 QC 1861 QC 1878
Ammoniacal Nitrogen as N TM099 101.6 102.0 102.0
95.98 : 104.95 95.98 : 104.95 95.98 : 104.95

Anions by Kone (w)

Component Method Code QC 1888
Chloride T™M184
92.93:115.43
Phosphate (Ortho as PO4) TM184
96.40 : 108.40
Sulphate (soluble) TM184 102.4
90.53 : 113.03
TON as NO3 T™M184
96.26 : 111.21

Dissolved Metals by ICP-MS

Component Method Code QC 1801 QC 1849

Aluminium TM152 99.0 100.67
90.09 : 112.69 94.19: 114.31

Animony T2 113.33 102.33
81.00: 119.70 79.80: 122.00

Arsenic TM152 10117 99.83
90.67 : 112.97 90.42:111.32

Barium TM152 105.0 99.5

84.74:117.25 90.79: 113.16

Barylur T2 100.83 102.67
88.27 : 113.27 93.25:120.04

Bismuth T2 102.17 100.33
86.72: 115.61 94.65: 117.05

Borate TM152 101.85
88.00: 112.00

Boron T2 98.67 102.0
82.81:116.65 86.68 : 117.67

Cadmium T2 103.17 101.67
90.28 : 114.48 94.60 : 112.40

Calcium TM152 98.67
88.64 : 126.35

Chromium TM152 100.33 99.5

89.50 : 108.80 93.28:110.91

Cobalt TM152 99.67 99.33
89.66 : 112.39 84.39:114.26

Copper T2 100.17 99.67
88.45:117.93 88.86: 118.72

Iron TM152 100.0
92.00: 113.00

Lead T2 103.67 96.83
89.25: 115.12 89.25:115.12

11:52:55 17/10/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180907-101 Client Reference: 118174 Report Number: 477149
Location: Avoca Order Number: 118174 Superseded Report: 472045
QC 1801 QC 1849
Lithium T™152 99.33 103.33
88.50 : 116.05 89.26 : 119.04
Magnesium T™M152 98.13
86.35: 113.36
Manganese T™M152 99.83 100.5
91.63:112.33 94.24 :112.74
Molybdenum T™M152 100.33 98.83
86.94 : 106.49 87.00: 108.89
bIze] R 100.5 100.17
89.60: 117.38 92.11:110.56
Niobium TM152
96.38 : 128.85
Phosphorus T™M152 100.17 99.0
90.43: 111.75 90.52 : 115.47
Potassium T™152 98.13
90.23 : 109.87
Selenium T™152 102.83 100.5
88.22: 113.50 88.44 : 113.86
Silver T™152 101.5 100.17
91.29: 113.29 87.04 :107.38
Sodium T™152 98.13
92.68 : 108.68
Strontium T™152 100.33 101.67
91.27 : 106.32 90.72 : 114.82
Tellurium T™152 97.17 97.33
81.16:111.23 90.72 : 112.62
Thallium T™152 89.17 94.83
81.70: 117.09 86.08 : 122.48
Tin T™152 101.0
91.00: 109.00
Titanium T™152 99.67 99.67
89.62: 110.62 92.82:118.92
Tungsten T™152 104.33 99.67
88.98 : 114.68 78.12:132.82
Uranium T™152 104.5 99.33
92.30: 116.90 90.58 : 113.28
Vanadium T™152 105.83 98.0
88.22: 118.55 88.43:114.30
Zine TS 101.33 101.67
89.30: 115.44 86.52 : 115.27
Zirconium TM152
85.51:109.42
Component Method Code QC 1845
pH TM256 100.4
99.20:102.14

Total Organic and Inorganic Carbon

11:52:55 17/10/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG:
Location:

180907-101
Avoca

Client Reference:
Order Number:

118174 Report Number: 477149
118174 Superseded Report: 472045

Total Organic and Inorganic Carbon

Component Method Code QC 1864 QC 1805 QC 1803
Total Organic Carbon TM090 101.67 101.5 101.67
97.97 : 110.17 97.97 : 110.17 97.97 : 110.17

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 result 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 statistically in control .

11:52:55 17/10/2018

Page 12 of 13



CERTIFICATE OF ANALYSIS

SDG:
Location:

180907-101
Avoca

Client Reference:
Order Number:

118174
118174

477149
472045

Report Number:
Superseded Report:

1. Results are expressed on a dry weight basis (dried at 35°C) for all soil analyses except

for the following: NRA and CEN Leach tests, flash point LOI, pH, ammonium as NH4 by the
BRE method, VOC TICs and SVOC TICs.

2. Samples will be run in duplicate upon request, but an additional charge may be incurred.

3. If sufficient sample is received a sub sample will be retained free of charge for 30 days
after analysis is completed (e-mailed) for all sample types unless the sample is destroyed
on testing. The prepared soil sub sample that is analysed for asbestos will be retained for a
period of 6 months after the analysis date. All bulk samples will be retained for a period of 6
months after the analysis date. All samples received and not scheduled will be disposed of
one month after the date of receipt unless we are instructed to the contrary. Once the initial
period has expired, a storage charge will be applied for each month or part thereof until the
client cancels the request for sample storage. ALS reserve the right to charge for samples
received and stored but not analysed.

4. With respect to turnaround, we will always endeavour to meet client requirements
wherever possible, but turnaround times cannot be absolutely guaranteed due to so many
variables beyond our control.

5. We take responsibility for any test performed by sub-contractors (marked with an
asterisk). We endeavour to use UKAS/MCERTS Accredited Laboratories, who either
complete a quality questionnaire or are audited by ourselves. For some determinands there
are no UKAS/MCERTS Accredited Laboratories, in this instance a laboratory with a known
track record will be utilised.

6. When requested, the individual sub sample scheduled will be analysed in house for the
presence of asbestos fibres and asbestos containing material by our documented in house
method TM048 based on HSG 248 (2005), which is accredited to 1SO17025. If a specific
asbestos fibre type is not found this will be reported as “Not detected”. If no asbestos fibre
types are found all will be reported as “Not detected” and the sub sample analysed deemed
to be clear of asbestos. If an asbestos fibre type is found it will be reported as detected (for
each fibre type found). Testing can be carried out on asbestos positive samples, but, due
to Health and Safety considerations, may be replaced by alternative tests or reported as No
Determination Possible (NDP). The quantity of asbestos present is not determined unless
specifically requested.

7. If no separate volatile sample is supplied by the client, or if a headspace or sediment is
present in the volatile sample, the integrity of the data may be compromised. This will be
flagged up as an invalid VOC on the test schedule and the result marked as deviating on
the test certificate.

8. If appropriate preserved bottles are not received preservation will take place on receipt .
However, the integrity of the data may be compromised.

9. NDP - No determination possible due to insufficient/unsuitable sample.

10. Metals in water are performed on a filtered sample, and therefore represent dissolved
metals - total metals must be requested separately.

11. Results relate only to the items tested.

12. LoDs (Limit of Detection) for wet tests reported on a dry weight basis are not corrected
for moisture content.

13. Surrogate recoveries - Surrogates are added to your sample to monitor recovery of
the test requested. A % recovery is reported, results are not corrected for the recovery
measured. Typical recoveries for organics tests are 70-130%. Recoveries in soils are
affected by organic rich or clay rich matrices. Waters can be affected by remediation fluids
or high amounts of sediment. Test results are only ever reported if all of the associated
quality checks pass; it is assumed that all recoveries outside of the values above are due
to matrix affect.

14. Product analyses - Organic analyses on products can only be semi-quantitative due to
the matrix effects and high dilution factors
employed.

15. Phenols monohydric by HPLC include phenol, cresols (2-Methylphenol, 3-Methylphenol
and 4-Methylphenol) and Xylenols (2,3 Dimethylphenol, 2,4 Dimethylphenol, 2,5
Dimethylphenol, 2,6 Dimethylphenol, 3,4 Dimethyphenol, 3,5 Dimethylphenol).

16. Total of 5 speciated phenols by HPLC includes Phenol,
2-Isopropylphenol, Cresols and Xylenols (as detailed in 15).

2,3,5-Trimethyl Phenol,

17. Stones/debris are not routinely removed. We endeavour to take a

representative sub sample from the received sample.

always

18. In certain circumstances the method detection limit may be elevated due to the sample
being outside the calibration range. Other factors that may contribute to this include
possible interferences. In both cases the sample would be diluted which would cause the
method detection limit to be raised.

19. Mercury results quoted on soils will not include volatile mercury as the analysis is
performed on a dried and crushed sample.

20. For leachate preparations other than Zero Headspace Extraction (ZHE) volatile loss
may occur.

General

21. For the BSEN 12457-3 two batch process to allow the cumulative release to be
calculated, the volume of the leachate produced is measured and filtered for all tests.
We therefore cannot carry out any unfiltered analysis. The tests affected include volatiles
GCFID/GCMS and all subcontracted analysis.

22. We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these
materials - whether these are derived from naturally occurring soil profiles, or from
filll/made ground, as long as these materials constitute the major part of the sample.
Other coarse granular material such as concrete, gravel and brick are not accredited if
they comprise the major part of the sample.

23. Analysis and identification of specific compounds using GCFID is by retention time
only, and we routinely calibrate and quantify for benzene, toluene, ethylbenzenes and
xylenes (BTEX). For total volatiles in the C5-C12 range, the total area of the
chromatogram is integrated and expressed as ug/kg or ug/l. Although this analysis is
commonly used for the quantification of gasoline range organics (GRO), the system will
also detect other compounds such as chlorinated solvents, and this may lead to a falsely
high result with respect to hydrocarbons only. It is not possible to specifically identify
these non-hydrocarbons, as standards are not routinely run for any other compounds,
and for more definitive identification, volatiles by GCMS should be utilised.

24. Tentatively Identified Compounds (TICs) are non-target peaks in VOC and SVOC
analysis. All non-target peaks detected with a concentration above the LoD are subjected
to a mass spectral library search. Non-target peaks with a library search confidence of
>75% are reported based on the best mass spectral library match. When a non-target
peak with a library search confidence of <75% is detected it is reported as “mixed
hydrocarbons”. Non-target compounds identified from the scan data are semi-quantified
relative to one of the deuterated internal standards, under the same chromatographic
conditions as the target compounds. This result is reported as a semi-quantitative value
and reported as Tentatively Identified Compounds (TICs). TICs are outside the scope of
UKAS accreditation and are not moisture corrected.

Sample Deviations

If a sample is classed as deviated then the associated results may be compromised.

1 Container with Headspace provided for volatiles analysis

Incorrect container received

Deviation from method

Holding time exceeded before sample received

Samples exceeded holding time before presevation was performed

Sampled on date not provided

Sample holding time exceeded in laboratory

Sample holding time exceeded due to sampled on date

P *w b N

Sample Holding Time exceeded - Late arrival of instructions.

Asbestos

Identification of Asbestos in Bulk Materials & Soils

The results for identification of asbestos in bulk materials are obtained from supplied
bulk materials which have been examined to determine the presence of asbestos fibres
using ALS (Hawarden) in-house method of transmitted/polarised light microscopy and
central stop dispersion staining, based on HSG 248 (2005).

The results for identification of asbestos in soils are obtained from a homogenised sub
sample which has been examined to determine the presence of asbestos fibres using
ALS (Hawarden) in-house method of transmitted/polarised light microscopy and central
stop dispersion staining, based on HSG 248 (2005).

Aske stos Type CommonName

Chrysofle White Asbesbs

Amosite BrownAsbesbs

Croddolite Blue Ase sos
Fibrous Actnolite

Fbous Anhop hyllite

Fibrous Tremolie

Visual Estimation Of Fibre Content

Estimation of fibre content is not permitted as part of our UKAS accredited test other
than: - Trace - Where only one or two asbestos fibres were identified.

Further guidance on typical asbestos fibre content of manufactured products can
be found in HSG 264.

The identification of asbestos containing materials and soils falls within our
schedule of tests for which we hold UKAS accreditation, however opinions,
interpretations and all other information contained in the report are outside the
scope of UKAS accreditation.

11:53:18 17/10/2018

Modification Date: 17/10/2018
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Unit 7-8 Hawarden Business Park

Manor Road (off Manor Lane)

Hawarden

Deeside

CH5 3US

Tel: (01244) 528700

Fax: (01244) 528701

email: hawardencustomerservices@alsglobal.com
Website: www.alsenvironmental.co.uk

CDM Smith
15 Wentworth
Elbana Villas
Dublin

Dublin 2

D02 WK10

Attention: Laura Foley

CERTIFICATE OF ANALYSIS

Date: 18 September 2018
Customer: D_CDMSMITH_DUB
Sample Delivery Group (SDG): 180908-181

Your Reference: 118174

Location: Avoca

Report No: 472797

This report has been revised and directly supersedes 472389 in its entirety.

We received 2 samples on Saturday September 08, 2018 and 2 of these samples were scheduled for analysis which was
completed on Thursday September 13, 2018. 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 Life Sciences Ltd Hawarden (Method codes TM) or ALS Life
Sciences Ltd Aberdeen (Method codes S).

Approved By:

Sonia McWhan
Operations Manager

ALS Life Sciences Limited registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CH5 3US. Registered in
England and Wales No. 4057291.
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[ validated |

CERTIFICATE OF ANALYSIS

SDG: 180908-181 Client Reference: 118174 Report Number: 472797
Location: Avoca Order Number:  118174-R2 Superseded Report: 472389
Received Sample Overview
Lab Sample No(s) Customer Sample Ref. Sampled Date
18291861 AVGDO1.11 07/09/2018
18291860 GW1/05 07/09/2018
Maximum Sample/Coolbox Temperature (°C) : 14.2

ALS have data which show that a cool box with 4 frozen icepacks is capable of

1ISO5667-3 Water quality - Sampling - Part3 -
maintaining pre-chilled samples at a temperature of (5+3)°C for a period of up to

During Transportation samples shall be stored in a cooling device capable of
maintaining a temperature of (5£3)°C. 24hrs.

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

10:54:52 18/09/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG:
Location:

180908-181
Avoca

Client Reference: 118174
Order Number:

118174-R2

Report Number:
Superseded Report:

472797
472389

Results Legend

Test

No Determination
Possible

Sample Types -

S - Soil/Solid

UNS - Unspecified Solid
GW - Ground Water

SW - Surface Water

LE - Land Leachate

PL - Prepared Leachate
PR - Process Water

P P
Lab Sample No(s) | © S
(0] (0]
[¢] [e2)
- o
z
Customer 5 2
Sample Reference ] 3

AGS Reference

SA - Saline Water
TE - Trade Effluent Depth (m)
TS - Treated Sewage
US - Untreated Sewage = =
RE - Recreational Water _z_8_ |z
DW - Drinking Water 2R 282 T & e
Non-regulatory Container NN N s}
UNL - Unspecified Liquid 28 88| £* 23
SL - Sludge g A 3
G - Gas
- (%] (%] (%)

OTH - Other Sample Type 22 g ¢
Ammoniacal Nitrogen All NDPs: 0

Tests: 1

X

Anions by Kone (w) All NDPs: 0

Tests: 1

X

Dissolved Metals by ICP-MS All NDPs: 0

Tests: 2

X X

pH Value All NDPs: 0

Tests: 1

X
Total Organic and Inorganic All NDPs: 0
Carbon Tests: 1
X

10:54:52 18/09/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180908-181 Client Reference: 118174 Report Number: 472797
Location: Avoca Order Number: _ 118174-R2 Superseded Report: 472389
Customer Sample Ref. AVGDO01.11 GW1/05
M mCERTS accredited.
aq Aqueous / settled sample.
dissfilt  Dissolved / filtered sample. Depth (m) o .
totunfilt  Total / unfiltered sample. Sample Type Process Water (PR) Surface Water (SW)
" Subcontracted test. Date Sampled 07/09/2018 07/09/2018
% recovery of the surrogate standard tolchgclk the Sampled Time ) )
e oo ot | baeRocehed|  oaopyts woszs
the recovery SDG Ref 180908-181 180908-181
(F) Trigger breach confirmed Lab Sample No.(s 18291861 18291860
155080 e evaton e gpn Acs Reforoes
Component LOD/Units| Method
Organic Carbon, Total <3 mg/l TMO090 <3
#
Ammoniacal Nitrogen as N <0.2 mg/l TM099 <0.2
#d1.0
Aluminium (diss.filt) <10 pgll TM152 60500
#d19.0106
Antimony (diss.filt) <1 g/l TM152 <6
d6.0
Arsenic (diss.filt) <0.5 ugll TM152 <3
#d6.0
Barium (diss.filt) <0.2 g/l TM152 4.31
#d6.0
Cadmium (diss.filt) <0.08 ug/l |  TM152 22
#d6.0
Chromium (diss.filt) <1 g/l TM152 <6
#d6.0
Cobalt (diss.filt) <0.5 g/l TM152 102
#d6.0
Copper (diss.filt) <0.3 g/l TM152 7160
#d19.0106
Lead (diss.filt) <0.2 g/l TM152 15.9
#d6.0
Manganese (diss.filt) <3 g/l TM152 4690
#d6.0
Molybdenum (diss.filt) <3 g/l TM152 <18
#d6.0
Nickel (diss.filt) <0.4 pg/l TM152 474
#d6.0
Vanadium (diss.filt) <1 g/l TM152 <6
#d6.0
Zinc (diss.filt) <1 g/l TM152 7980
#d6.0
Calcium (Dis.Filt) <0.2 mg/l TM152 142
#d6.0
Iron (Dis.Filt) <0.019mg/l|  TM152 1.78
#d6.0
Sulphate <2 mgll TM184 1090
#d5.0
pH <1 pH Units|  TM256 3.76
#
Aluminium (diss.filt) <10 pgll TM152 63600
d19.5575
Antimony (diss.filt) <1 g/l TM152 <6
d6.0
Arsenic (diss.filt) <0.5 ugll TM152 <3
d6.0
Barium (diss.filt) <0.2 g/l TM152 462
d6.0
Cadmium (diss.filt) <0.08 ug/l |  TM152 226
d6.0
Chromium (diss.filt) <1 g/l TM152 <6
d6.0
Cobalt (diss.filt) <0.5 g/l TM152 105
d6.0
Copper (diss.filt) <0.3 g/l TM152 7360
d19.5575
Lead (diss.filt) <0.2 g/l TM152 19.7
d6.0
Manganese (diss.filt) <3 g/l TM152 4850
d6.0
Molybdenum (diss.filt) <3 g/l TM152 <18
d6.0
Nickel (diss.filt) <0.4 pg/l TM152 48.6
d6.0

10:54:52 18/09/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180908-181 Client Reference: 118174 Report Number: 472797
Location: Avoca Order Number:  118174-R2 Superseded Report: 472389
[ Resutslegend  [mETITIAL
# 1S017025 accredited. ustomer Sample ke A CEORl CH{
M mCERTS accredited.
aq Aqueous / settled sample.
dissfilt  Dissolved / filtered sample. Depth (m) o .
totunfilt  Total / unfiltered sample. Sample Type Process Water (PR) Surface Water (SW)
" Subcontracted test. Date Sampled 07/09/2018 07/09/2018
* % recovery of the surrogate standard to check the Sampled Time
efficiency of the method. The results of individual . ’ y
compounds within samples aren't corrected for Date Received 08/09/2018 08/09/2018
the recovery SDG Ref 180908-181 180908-181
(F) Trigger breach confirmed Lab Sample No.(s) 18291861 18291860
1-58¢§@ Sample deviation (see appendix)
@ Dilution Applied AGS Reference
Component LOD/Units| Method
Vanadium (diss.filt) <1 pgll TM152 <6
d6.0
Zinc (diss.filt) <Apgl | TM152 8210
d6.0
Calcium (Dis.Filt) <0.2 mg/l TM152 142
d6.0
Iron (Dis.Filt) <0.019 mg/l|  TM152 2.22
d6.0

10:54:52 18/09/2018
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[ validated |

CERTIFICATE OF ANALYSIS

SDG: 180908-181 Client Reference: 118174 Report Number: 472797
Location: Avoca Order Number:  118174-R2 Superseded Report: 472389
Table of Results - Appendix
Method No Reference Description
TMO090 Method 5310, AWWA/APHA, 20th Ed., 1999 / Modified: US Determination of Total Organic Carbon/Total Inorganic Carbon in Water and Waste Water
EPA Method 415.1 & 9060

TMO099 BS 2690: Part 7:1968 / BS 6068: Part2.11:1984 Determination of Ammonium in Water Samples using the Kone Analyser

TM152 Method 31258, AWWA/APHA, 20th Ed., 1999 Analysis of Aqueous Samples by ICP-MS

T™M184 EPA Methods 325.1 & 325.2, The Determination of Anions in Aqueous Matrices using the Kone Spectrophotometric

Analysers
TM256 The measurement of Electrical Conductivity and the Determination of pH in Water and Leachate using the GLpH pH Meter

Laboratory determination of pH Value of Natural, Treated
and Wastewaters. HMSO, 1978. ISBN 011 751428 4.

NA = not applicable.

Chemical testing (unless subcontracted) performed at ALS Life Sciences Ltd Hawarden (Method codes TM) or ALS Life Sciences Ltd Aberdeen (Method codes S).

10:54:52 18/09/2018
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[ validated |

CERTIFICATE OF ANALYSIS

SDG: 180908-181 Client Reference: 118174 Report Number: 472797
Location: Avoca Order Number:  118174-R2 Superseded Report: 472389

Test Completion Dates

Lab Sample No(s) 18291861 18291860
Customer Sample Ref.| ~" ewiies
AGS Ref.
Depth
Type| Process Burface Water

Ammoniacal Nitrogen 12-Sep-2018
Anions by Kone (w) 13-Sep-2018
Dissolved Metals by ICP-MS 13-Sep-2018 | 13-Sep-2018
pH Value 13-Sep-2018
Total Organic and Inorganic Carbon 13-Sep-2018

10:54:52 18/09/2018
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[ validated |

CERTIFICATE OF ANALYSIS

SDG: 180908-181 Client Reference: 118174 Report Number: 472797
Location: Avoca Order Number:  118174-R2 Superseded Report: 472389

ASSOCIATED AQC DATA

Ammoniacal Nitrogen

Component Method Code QC 1867
Ammoniacal Nitrogen as N TM099 99.2
95.98 : 104.95

Anions by Kone (w)

Component Method Code QC 1881
Chloride TM184 105.0
92.93:115.43
Phosphate (Ortho as PO4) TM184
96.40: 108.40
Sulphate (soluble) TM184 102.8
90.53 : 113.03
TON as NO3 TM184
96.26 : 111.21
Component Method Code QC 1859
Aluminium TM152 101.33
94.19:114.31
Antimony TM152 101.5
79.80: 122.00
Arsenic TM152 99.0
90.42:111.32
Barium TM152 99.33
90.79:113.16
Beryllium TM152 105.0
93.25:120.04
Bismuth TM152 99.0
94.65:117.05
Borate TM152 103.7
88.00: 112.00
Boron TM152 103.67
86.68 : 117.67
Cadmium TM152 101.17
94.60 : 112.40
Chromium TM152 99.17
93.28:110.91
Cobalt TM152 98.33
84.39:114.26
Copper TM152 99.0
88.86:118.72
Lead TM152 96.67
89.25:115.12
Lithium TM152 102.83
89.26 : 119.04
Manganese TM152 100.17
94.24 :112.74

10:54:52 18/09/2018
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CERTIFICATE OF ANALYSIS

SDG: 180908-181 Client Reference: 118174 Report Number: 472797
Location: Avoca Order Number:  118174-R2 Superseded Report: 472389
QC 1859
Molybdenum TM152 97.67
87.00: 108.89
Nickel TM152 99.17
92.11:110.56
Phosphorus TM152 100.33
90.52 : 115.47
Selenium TM152 99.5
88.44:113.86
Silver TM152 98.67
87.04:107.38
Strontium TM152 99.33
90.72 : 114.82
Tellurium TM152 95.83
90.72 : 112.62
Thallium TM152 94.83
86.08 : 122.48
Titanium TM152 99.67
92.82:118.92
Tungsten TM152 98.5
78.12:132.82
Uranium TM152 99.0
90.58 : 113.28
Vanadium TM152 98.17
88.43:114.30
Zinc TM152 100.0
86.52: 115.27
Component Method Code QC 1847
PH 256 101.08
99.73:102.16

Total Organic and Inorganic Carbon

Component Method Code QC 1872
Total Organic Carbon TM090 104.83
97.97 : 11017

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 result 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 statistically in control.

10:54:52 18/09/2018
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CERTIFICATE OF ANALYSIS

SDG:
Location:

180908-181
Avoca

Client Reference:
Order Number:

74
74-R2

472797
472389

Report Number:

1181
1181 Superseded Report:

Appendix

1. Results are expressed on a dry weight basis (dried at 35°C) for all soil analyses except
for the following: NRA and CEN Leach tests, flash point LOI, pH, ammonium as NH4 by the
BRE method, VOC TICs and SVOC TICs.

2. Samples will be run in duplicate upon request, but an additional charge may be incurred

3. If sufficient sample is received a sub sample will be retained free of charge for 30 days
after analysis is completed (e-mailed) for all sample types unless the sample is destroyed
on testing. The prepared soil sub sample that is analysed for asbestos will be retained for a
period of 6 months after the analysis date. All bulk samples will be retained for a period of 6
months after the analysis date. All samples received and not scheduled will be disposed of
one month after the date of receipt unless we are instructed to the contrary. Once the initial
period has expired, a storage charge will be applied for each month or part thereof until the
client cancels the request for sample storage. ALS reserve the right to charge for samples
received and stored but not analysed.

4. With respect to turnaround, we will always endeavour to meet client requirements
wherever possible, but turnaround times cannot be absolutely guaranteed due to so many
variables beyond our control.

5. We take responsibility for any test performed by sub-contractors (marked with an
asterisk). We endeavour to use UKAS/MCERTS Accredited Laboratories, who either
complete a quality questionnaire or are audited by ourselves. For some determinands there
are no UKAS/MCERTS Accredited Laboratories, in this instance a laboratory with a known
track record will be utilised.

6. When requested, the individual sub sample scheduled will be analysed in house for the
presence of asbestos fibres and asbestos containing material by our documented in house
method TM048 based on HSG 248 (2005), which is accredited to ISO17025. If a specific
asbestos fibre type is not found this will be reported as “Not detected”. If no asbestos fibre
types are found all will be reported as “Not detected” and the sub sample analysed deemed
to be clear of asbestos. If an asbestos fibre type is found it will be reported as detected (for
each fibre type found). Testing can be carried out on asbestos positive samples, but, due
to Health and Safety considerations, may be replaced by alternative tests or reported as No
Determination Possible (NDP). The quantity of asbestos present is not determined unless
specifically requested.

7. If no separate volatile sample is supplied by the client, or if a headspace or sediment is
present in the volatile sample, the integrity of the data may be compromised. This will be
flagged up as an invalid VOC on the test schedule and the result marked as deviating on
the test certificate.

8. If appropriate preserved bottles are not received preservation will take place on receipt.
However, the integrity of the data may be compromised.

9. NDP - No determination possible due to insufficient/unsuitable sample.

10. Metals in water are performed on a filtered sample, and therefore represent dissolved
metals - total metals must be requested separately.

11. Results relate only to the items tested.

12. LoDs (Limit of Detection) for wet tests reported on a dry weight basis are not corrected
for moisture content.

13. Surrogate recoveries - Surrogates are added to your sample to monitor recovery of
the test requested. A % recovery is reported, results are not corrected for the recovery
measured. Typical recoveries for organics tests are 70-130%. Recoveries in soils are
affected by organic rich or clay rich matrices. Waters can be affected by remediation fluids
or high amounts of sediment. Test results are only ever reported if all of the associated
quality checks pass; it is assumed that all recoveries outside of the values above are due
to matrix affect.

14. Product analyses - Organic analyses on products can only be semi-quantitative due to
the matrix effects and high dilution factors
employed.

15. Phenols monohydric by HPLC include phenol, cresols (2-Methylphenol, 3-Methylphenol
and 4-Methylphenol) and Xylenols (2,3 Dimethylphenol, 2,4 Dimethylphenol, 2,5
Dimethylphenol, 2,6 Dimethylphenol, 3,4 Dimethyphenol, 3,5 Dimethylphenol).

16. Total of 5 speciated phenols by HPLC includes Phenol, 2,3,5-Trimethyl Phenol,
2-Isopropylphenol, Cresols and Xylenols (as detailed in 15).

17. Stones/debris are not routinely removed. We always endeavour to take a
representative sub sample from the received sample.

18. In certain circumstances the method detection limit may be elevated due to the sample
being outside the calibration range. Other factors that may contribute to this include
possible interferences. In both cases the sample would be diluted which would cause the
method detection limit to be raised.

19. Mercury results quoted on soils will not include volatile mercury as the analysis is
performed on a dried and crushed sample.

20. For leachate preparations other than Zero Headspace Extraction (ZHE) volatile loss
may occur.

General

21. For the BSEN 12457-3 two batch process to allow the cumulative release to be
calculated, the volume of the leachate produced is measured and filtered for all tests.
We therefore cannot carry out any unfiltered analysis. The tests affected include volatiles
GCFID/GCMS and all subcontracted analysis.

22. We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these
materials - whether these are derived from naturally occurring soil profiles, or from
filllmade ground, as long as these materials constitute the major part of the sample.
Other coarse granular material such as concrete, gravel and brick are not accredited if
they comprise the major part of the sample.

23. Analysis and identification of specific compounds using GCFID is by retention time
only, and we routinely calibrate and quantify for benzene, toluene, ethylbenzenes and
xylenes (BTEX). For total volatiles in the C5-C12 range, the total area of the
chromatogram is integrated and expressed as ug/kg or ug/l. Although this analysis is
commonly used for the quantification of gasoline range organics (GRO), the system will
also detect other compounds such as chlorinated solvents, and this may lead to a falsely
high result with respect to hydrocarbons only. It is not possible to specifically identify
these non-hydrocarbons, as standards are not routinely run for any other compounds,
and for more definitive identification, volatiles by GCMS should be utilised.

24. Tentatively Identified Compounds (TICs) are non-target peaks in VOC and SVOC
analysis. All non-target peaks detected with a concentration above the LoD are subjecte:
to a mass spectral library search. Non-target peaks with a library search confidence of
>75% are reported based on the best mass spectral library match. When a non-target
peak with a library search confidence of <75% is detected it is reported as “mixed
hydrocarbons”. Non-target compounds identified from the scan data are semi-quantified
relative to one of the deuterated internal standards, under the same chromatographic
conditions as the target compounds. This result is reported as a semi-quantitative value
and reported as Tentatively Identified Compounds (TICs). TICs are outside the scope of
UKAS accreditation and are not moisture corrected.

Sample Deviations

If a sample is classed as deviated then the associated results may be compromised.

Container with Headspace provided for volatiles analysis

Incorrect container received

Deviation from method

Holding time exceeded before sample received

Samples exceeded holding time before presevation was performed

Sampled on date not provided

Sample holding time exceeded in laboratory

Sample holding time exceeded due to sampled on date

PR *wahWN=

Sample Holding Time exceeded - Late arrival of instructions.

Asbestos

Identification of Asbestos in Bulk Materials & Soils

The results for identification of asbestos in bulk materials are obtained from supplied
bulk materials which have been examined to determine the presence of asbestos fibres
using ALS (Hawarden) in-house method of transmitted/polarised light microscopy and
central stop dispersion staining, based on HSG 248 (2005).

The results for identification of asbestos in soils are obtained from a homogenised sub
sample which has been examined to determine the presence of asbestos fibres using
ALS (Hawarden) in-house method of transmitted/polarised light microscopy and central
stop dispersion staining, based on HSG 248 (2005).

Aske stos Type CommonName

Chrysofle White Asbesbs

Amosite BrownAsbesbs

Croddolite Blue Ase sos
Fibrous Actnolite

Fbous Anhop hyllite

Fibrous Tremolie

Visual Estimation Of Fibre Content

Estimation of fibre content is not permitted as part of our UKAS accredited test other
than: - Trace - Where only one or two asbestos fibres were identified.

Further guidance on typical asbestos fibre content of manufactured products can
be found in HSG 264.

The identification of asbestos containing materials and soils falls within our
schedule of tests for which we hold UKAS accreditation, however opinions,
interpretations and all other information contained in the report are outside the
scope of UKAS accreditation.

10:55:48 18/09/2018

Modification Date: 18/09/2018
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Unit 7-8 Hawarden Business Park
Manor Road (off Manor Lane)
Hawarden
Deeside
CHS5 3US
Tel: (01244) 528700
Fax: (01244) 528701
email: hawardencustomerservices@alsglobal.com
Website: www.alsenvironmental.co.uk
CDM Smith
15 Wentworth
Elbana Villas
Dublin
Dublin 2
D02 WK10

Attention: Laura Foley

CERTIFICATE OF ANALYSIS

Date: 17 October 2018
Customer: D_CDMSMITH_DUB
Sample Delivery Group (SDG): 180908-179

Your Reference: 118174

Location: Avoca

Report No: 477153

This report has been revised and directly supersedes 472803 in its entirety.

We received 7 samples on Saturday September 08, 2018 and 7 of these samples were scheduled for analysis which was
completed on Tuesday September 18, 2018. 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 Life Sciences Ltd Hawarden (Method codes TM) or ALS Life
Sciences Ltd Aberdeen (Method codes S).

Approved By:

Sonia McWhan

Operations Manager

ALS Life Sciences Limited. Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CH5 3US. Registered
in England and Wales No. 4057291.
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180908-179 Client Reference: 118174 Report Number: 477153
Location: Avoca Order Number: 118174--R2 Superseded Report: 472803
Received Sample Overview
Lab Sample No(s Customer Sample Ref. AGS Ref. Depth (m Sampled Date
18291738 AVDBO01.11 06/09/2018
18291739 AVSRO01.11 06/09/2018
18291741 GW2-05 06/09/2018
18291737 MWDA1 06/09/2018
18291742 MWET1 06/09/2018
18291743 MWET2 06/09/2018
18291736 MWPF1 06/09/2018
Maximum Sample/Coolbox Temperature ('C) : 14.2
1S05667-3 Water quality - Sampling - Part3 - ALS have data which show that a cool box with 4 frozen icepacks is capable of
During Transportation samples shall be stored in a cooling device capable of maintaining pre-chilled samples at a temperature of (5£3)'C for a period of up to
maintaining a temperature of (5+3)°C. 24hrs.

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

11:55:41 17/10/2018
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CERTIFICATE OF ANALYSIS

SDG: 180908-179 Client Reference: 118174 Report Number: 477153
Location: Avoca Order Number: 118174--R2 Superseded Report: 472803
Results Legend N . _ _ _
Bl & S g 2 8
|Z| Test Lab Sample No(s) 8 3 3 8 3
~N ~N ~N ~N ~N ~N
w w E » S w
. . oo o - N w [}
No Determination
Possible
> >
Customer g 5 Q S = =
g 2 S : 5 E
Sample Reference g E S m u =
= - v - -
Sample Types -
S - Soil/Solid
UNS - Unspecified Solid
GW - Ground Water
SW - Surface Water AGS Reference
LE - Land Leachate
PL - Prepared Leachate
PR - Process Water
SA - Saline Water
TE - Trade Effluent Depth (m)
TS - Treated Sewage
US - Untreated Sewage
RE - Recreational Water T T T .
DW - Drinking Water ,\g,\%,\g u/\g,\g uﬁ%ﬁg u’\gﬁg 8,\%
Non-regulatory 222223 REzs {=2Es {=2E3F Ee
UNL - Unspecified Liquid Container vau=lgs SN=lvs] SNales shales 5=
SL - Sludge 2R 28 REEEE RKEEZ &R mEE R M3
G- Gas Yo |7 e | NI~ o |~ 2 N~ |~ = NI~ @& & NI~ o
Q o a = Q a = o a = a a = o
OTH - Other = = = =
Sample Type z 2 g2 2 ¢ 2 2 2
Ammoniacal Nitrogen All NDPs: 0
Tests: 4
X X X X
Anions by Kone (w) All NDPs: 0
Tests: 4
X X X X
Dissolved Metals by ICP-MS All NDPs: 0
Tests: 6
X | X X X X X
pH Value All NDPs: 0
Tests: 4
X X X X

11:55:41 17/10/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180908-179 Client Reference: 118174 Report Number: 477153
Location: Avoca Order Number: 118174--R2 Superseded Report: 472803
Customer Sample Ref. AVDBO1.11 AVSRO1.11 GW2-05 MWET1 MWET2 MWPF1
# 1SO17025 accredited.
M 'mCERTS accredited.
aq Aqueous / settled sample.
diss.filt Dissolved / filtered sample. Depth (m) . . . - . .
tot.unfilt Total / unfiltered sample. Sample Type Process Water (PR) Process Water (PR) Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW)
* Subcontracted test. Date Sampled 06/09/2018 06/09/2018 06/09/2018 06/09/2018 06/09/2018 06/09/2018
% recovery of the surrogate standard to Sample Time . . ) ) . .
check the efficiency of the method. The Date Received 08/09/2018 0810912018 0810912018 08/09/2018 08/09/2018 0810912018
results of individual compounds within SDG Ref 180008179 180908-179 180908-179 180908-179 180908-179 180908-179
samples aren't corrected for the recovery
(F)  Trigger breach confirmed Lab Sample No.(s) 18291738 18291739 18291741 18291742 18291743 18291736
1-5&05@ Samele deviation (see aEEendlx)
Component LOD/Units Method
Ammoniacal Nitrogen as N <0.2 mg/l TM099 <0.2 0.981 0.254 <0.2
#
Aluminium (diss.filt) <10 g/l T™M152 42700 170000 <60 241
#
Antimony (diss.filt) <1 pgll T™M152 <1 <6 <6 <1
Arsenic (diss.filt) <0.5 g/l TM152 0.836 419 6.22 <0.5
#
Barium (diss.filt) <0.2 g/l TM152 1.35 4.32 10.9 7.36
#
Cadmium (diss.filt) <0.08 g/l TM152 143 30.6 1.66 0.348
#
Chromium (diss filt) <1 pgll T™M152 117 9.59 <6 <1
#
Cobalt (diss.filt) <0.5 ugll TM152 754 259 108 <0.5
#
Copper (diss.filt) <0.3 g/l T™M152 5870 10600 <18 36.2
#
Lead (diss.filt) <0.2 g/l T™M152 0.553 87.6 <1.2 <0.2
#
Manganese (dissfilt) <3 pgll T™M152 3880 9510 30200 19.5
#
Molybdenum (diss. filt) <3 pgll T™M152 3.99 <18 <18 <3
#
Nickel (diss.filt) <0.4 pgll TM152 35.7 123 12.8 0.516
#
Vanadium (diss.filt) <1 pgll TM152 <1 <6 <6 <1
#
Zinc (diss. filt) <1 pgll T™M152 6720 11200 4830 37.8
#
Iron (Dis.Filt) <0.019 mg/l T™152 0.198 107 89.3 0.0219
#
Sulphate <2 mg/l TM184 857 1690 2060 27.6
#
pH <1 pH Units TM256 3.99 3.76 5.99 5.39
#
Aluminium (diss.filt) <10 g/l T™M152 17.6 1570
Antimony (diss.filt) <1 pgll T™M152 <1 323
Arsenic (diss.filt) <0.5 g/l TM152 <0.5 584
Barium (diss.filt) <0.2 ugll TM152 <0.2 1930
Cadmium (diss.filt) <0.08 pg/l TM152 <0.08 739
Chromium (diss filt) <1 pgll T™152 <1 429
Cobalt (diss.filt) <0.5 pgll T™M152 <0.5 487
Copper (diss.filt) <0.3 pgll T™M152 143 437
Lead (diss.filt) <0.2 g/l T™M152 0.344 597
Manganese (dissfilt) <3 pgll T™M152 3.32 193
Molybdenum (dissfilt) <3 pgll T™M152 <3 102
Nickel (diss.filt) <0.4 pg/l TM152 <0.4 446
Vanadium (diss.filt) <1 pgll T™152 <1 1360
Zinc (diss. filt) <1 pgll T™152 245 1800
Iron (Dis.Filt) <0.019 mg/l T™M152 0.0435 249

11:55:41 17/10/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180908-179 Client Reference: 118174 Report Number: 477153
Location: Avoca Order Number: 118174--R2 Superseded Report: 472803
Table of Results - Appendix

Method No Reference Description
TM099 BS 2690: Part 7:1968 / BS 6068: Part2.11:1984 Determination of Ammonium in Water Samples using the Kone Analyser
TM152 Method 3125B, AWWA/APHA, 20th Ed., 1999 Analysis of Aqueous Samples by ICP-MS
TM184 EPA Methods 325.1 & 325.2, The Determination of Anions in Aqueous Matrices using the Kone Spectrophotometric
Analysers
TM256 The measurement of Electrical Conductivity and the Determination of pH in Water and Leachate using the GLpH pH Meter

Laboratory determination of pH Value of Natural, Treated
and Wastewaters. HMSO, 1978. ISBN 011 751428 4.

NA = not applicable.
Chemical testing (unless subcontracted) performed at ALS Life Sciences Ltd Hawarden (Method codes TM) or ALS Life Sciences Ltd Aberdeen (Method codes S).

11:55:41 17/10/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180908-179 Client Reference: 118174 Report Number: 477153
Location: Avoca Order Number: 118174--R2 Superseded Report: 472803
Test Completion Dates
Lab Sample NO(S) 18291738 18291739 18291741 18291742 18291743 18291736
c UStomer Sam ple Ref AVDBO1.11 AVSR01.11 GW2-05 MWET1 MWET2 MWPF1
AGS Ref.
Depth
Type | Process Water | Process Water | Surface Water | Surface Water | Surface Water | Surface Water
Ammoniacal Nitrogen 14-Sep-2018 | 14-Sep-2018 | 14-Sep-2018 | 14-Sep-2018
Anions by Kone (w) 13-Sep-2018 | 17-Sep-2018 | 17-Sep-2018 | 17-Sep-2018
Dissolved Metals by ICP-MS 17-Sep-2018 | 18-Sep-2018 | 18-Sep-2018 | 18-Sep-2018 | 18-Sep-2018 | 17-Sep-2018
pH Value 14-Sep-2018 | 14-Sep-2018 | 14-Sep-2018 | 14-Sep-2018

11:55:41 17/10/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180908-179 Client Reference: 118174 Report Number: 477153
Location: Avoca Order Number: 118174--R2 Superseded Report: 472803

ASSOCIATED AQC DATA

Ammoniacal Nitrogen

Component Method Code QC 1837 QC 1839
Ammoniacal Nitrogen as N TM099 98.0 97.2
95.98 : 104.95 95.98 : 104.95

Anions by Kone (w)

Component Method Code QC 1881 QC 1887

Chloride TM184 105.0 101.0
92.93:115.43 92.93:115.43

Phosphate (Ortho as PO4) TM184

96.40 : 108.40 96.40 : 108.40

Sulphate (soluble) TM184 102.8 100.8
90.53 : 113.03 90.53:113.03

TON as NO3 TM184 98.0

96.26 : 111.21 96.26 : 111.21

Dissolved Metals by ICP-MS

Component Method Code QC 1867 QC 1896 QC 1842
Aluminium T™M152 104.0 106.67 104.0
94.19:114.31 94.19:114.31 94.19:114.31
GILLSY] e 106.0 106.67 106.5
79.80:122.00 79.80:122.00 79.80:122.00
Arsenic T™M152 102.0 102.5 103.0
90.42:111.32 90.42:111.32 90.42:111.32
£ e 105.5 105.83 106.0
90.79: 113.16 90.79:113.16 90.79: 113.16
e e 110.0 110.83 104.33
93.25:120.04 93.25:120.04 93.25:120.04
EE il 105.67 108.17 108.5
94.65:117.05 94.65:117.05 94.65:117.05
U il 108.02 111.11 103.7
88.00: 112.00 88.00: 112.00 88.00: 112.00
et il 108.0 111.0 103.67
86.68 : 117.67 86.68:117.67 86.68: 117.67
Gy Uil 106.5 106.67 104.83
94.60:112.40 94.60:112.40 94.60 : 112.40
Calcium T™M152 105.6
88.64 :126.35
Caenn Uil 104.0 106.33 105.67
93.28 : 110.91 93.28:110.91 93.28:110.91
Gl Uil 101.5 104.33 105.17
84.39:114.26 84.39:114.26 84.39:114.26
o Uil 104.33 107.67 107.67
88.86: 118.72 88.86:118.72 88.86:118.72
Iron T™M152 106.67
92.00:113.00
e U2 101.83 103.83 104.5
89.25:115.12 89.25:115.12 89.25:115.12

11:55:41 17/10/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG:

Location:

180908-179
Avoca

Client Reference:
Order Number:

118174
118174--R2

Report Number:
Superseded Report:

477153
472803

Dissolved Metals by ICP-MS

QC 1867 QC 1896 QC 1842
Lithium TS 104.5 111.33 103.67
89.26 : 119.04 89.26 : 119.04 89.26 : 119.04
Magnesium T™M152 103.2
86.35: 113.36
Manganese TS 102.67 107.5 106.17
94.24 : 112.74 94.24 :112.74 94.24 : 112.74
Molybdenum TS 104.5 103.67 105.17
87.00: 108.89 87.00: 108.89 87.00: 108.89
Nickel 52 104.33 107.67 105.83
92.11:110.56 92.11:110.56 92.11:110.56
Phosphorus TS 100.67 105.67 104.0
90.52: 115.47 90.52 : 115.47 90.52 : 115.47
Potassium T™152 105.33
90.23 : 109.87
Selenium TS 102.83 102.5 101.67
88.44: 113.86 88.44 : 113.86 88.44 :113.86
Siver TS 104.83 105.0 104.33
87.04:107.38 87.04 :107.38 87.04:107.38
Sodium T™152 104.0
92.68 : 108.68
Strontium TS 101.33 104.33 104.0
90.72: 114.82 90.72 : 114.82 90.72: 114.82
Tellurium TS 100.83 103.5 102.33
90.72: 112.62 90.72 : 112.62 90.72: 112.62
Thallium TS 102.83 109.5 105.83
86.08 : 122.48 86.08 : 122.48 86.08 : 122.48
Tin T™152 106.0
91.00: 109.00
Titanium TS 105.83 106.0 106.0
92.82:118.92 92.82:118.92 92.82:118.92
Tungsten Tws2 105.5 107.83 105.5
78.12:132.82 78.12:132.82 78.12:132.82
Uranium TS 105.67 107.67 105.5
90.58 : 113.28 90.58 : 113.28 90.58 : 113.28
Vanadium TS 105.0 106.33 107.67
88.43:114.30 88.43:114.30 88.43:114.30
Zine TS 106.67 107.67 107.67
86.52: 115.27 86.52: 115.27 86.52: 115.27
Component Method Code QC 1879
pH TM256 100.81
99.19:102.43

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 result 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 statistically in control .

11:55:41 17/10/2018
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CERTIFICATE OF ANALYSIS

SDG:
Location:

180908-179
Avoca

Client Reference:
Order Number:

118174
118174--R2

477153
472803

Report Number:
Superseded Report:

1. Results are expressed on a dry weight basis (dried at 35°C) for all soil analyses except

for the following: NRA and CEN Leach tests, flash point LOI, pH, ammonium as NH4 by the
BRE method, VOC TICs and SVOC TICs.

2. Samples will be run in duplicate upon request, but an additional charge may be incurred.

3. If sufficient sample is received a sub sample will be retained free of charge for 30 days
after analysis is completed (e-mailed) for all sample types unless the sample is destroyed
on testing. The prepared soil sub sample that is analysed for asbestos will be retained for a
period of 6 months after the analysis date. All bulk samples will be retained for a period of 6
months after the analysis date. All samples received and not scheduled will be disposed of
one month after the date of receipt unless we are instructed to the contrary. Once the initial
period has expired, a storage charge will be applied for each month or part thereof until the
client cancels the request for sample storage. ALS reserve the right to charge for samples
received and stored but not analysed.

4. With respect to turnaround, we will always endeavour to meet client requirements
wherever possible, but turnaround times cannot be absolutely guaranteed due to so many
variables beyond our control.

5. We take responsibility for any test performed by sub-contractors (marked with an
asterisk). We endeavour to use UKAS/MCERTS Accredited Laboratories, who either
complete a quality questionnaire or are audited by ourselves. For some determinands there
are no UKAS/MCERTS Accredited Laboratories, in this instance a laboratory with a known
track record will be utilised.

6. When requested, the individual sub sample scheduled will be analysed in house for the
presence of asbestos fibres and asbestos containing material by our documented in house
method TM048 based on HSG 248 (2005), which is accredited to 1SO17025. If a specific
asbestos fibre type is not found this will be reported as “Not detected”. If no asbestos fibre
types are found all will be reported as “Not detected” and the sub sample analysed deemed
to be clear of asbestos. If an asbestos fibre type is found it will be reported as detected (for
each fibre type found). Testing can be carried out on asbestos positive samples, but, due
to Health and Safety considerations, may be replaced by alternative tests or reported as No
Determination Possible (NDP). The quantity of asbestos present is not determined unless
specifically requested.

7. If no separate volatile sample is supplied by the client, or if a headspace or sediment is
present in the volatile sample, the integrity of the data may be compromised. This will be
flagged up as an invalid VOC on the test schedule and the result marked as deviating on
the test certificate.

8. If appropriate preserved bottles are not received preservation will take place on receipt .
However, the integrity of the data may be compromised.

9. NDP - No determination possible due to insufficient/unsuitable sample.

10. Metals in water are performed on a filtered sample, and therefore represent dissolved
metals - total metals must be requested separately.

11. Results relate only to the items tested.

12. LoDs (Limit of Detection) for wet tests reported on a dry weight basis are not corrected
for moisture content.

13. Surrogate recoveries - Surrogates are added to your sample to monitor recovery of
the test requested. A % recovery is reported, results are not corrected for the recovery
measured. Typical recoveries for organics tests are 70-130%. Recoveries in soils are
affected by organic rich or clay rich matrices. Waters can be affected by remediation fluids
or high amounts of sediment. Test results are only ever reported if all of the associated
quality checks pass; it is assumed that all recoveries outside of the values above are due
to matrix affect.

14. Product analyses - Organic analyses on products can only be semi-quantitative due to
the matrix effects and high dilution factors
employed.

15. Phenols monohydric by HPLC include phenol, cresols (2-Methylphenol, 3-Methylphenol
and 4-Methylphenol) and Xylenols (2,3 Dimethylphenol, 2,4 Dimethylphenol, 2,5
Dimethylphenol, 2,6 Dimethylphenol, 3,4 Dimethyphenol, 3,5 Dimethylphenol).

16. Total of 5 speciated phenols by HPLC includes Phenol,
2-Isopropylphenol, Cresols and Xylenols (as detailed in 15).

2,3,5-Trimethyl Phenol,

17. Stones/debris are not routinely removed. We endeavour to take a

representative sub sample from the received sample.

always

18. In certain circumstances the method detection limit may be elevated due to the sample
being outside the calibration range. Other factors that may contribute to this include
possible interferences. In both cases the sample would be diluted which would cause the
method detection limit to be raised.

19. Mercury results quoted on soils will not include volatile mercury as the analysis is
performed on a dried and crushed sample.

20. For leachate preparations other than Zero Headspace Extraction (ZHE) volatile loss
may occur.

General

21. For the BSEN 12457-3 two batch process to allow the cumulative release to be
calculated, the volume of the leachate produced is measured and filtered for all tests.
We therefore cannot carry out any unfiltered analysis. The tests affected include volatiles
GCFID/GCMS and all subcontracted analysis.

22. We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these
materials - whether these are derived from naturally occurring soil profiles, or from
filll/made ground, as long as these materials constitute the major part of the sample.
Other coarse granular material such as concrete, gravel and brick are not accredited if
they comprise the major part of the sample.

23. Analysis and identification of specific compounds using GCFID is by retention time
only, and we routinely calibrate and quantify for benzene, toluene, ethylbenzenes and
xylenes (BTEX). For total volatiles in the C5-C12 range, the total area of the
chromatogram is integrated and expressed as ug/kg or ug/l. Although this analysis is
commonly used for the quantification of gasoline range organics (GRO), the system will
also detect other compounds such as chlorinated solvents, and this may lead to a falsely
high result with respect to hydrocarbons only. It is not possible to specifically identify
these non-hydrocarbons, as standards are not routinely run for any other compounds,
and for more definitive identification, volatiles by GCMS should be utilised.

24. Tentatively Identified Compounds (TICs) are non-target peaks in VOC and SVOC
analysis. All non-target peaks detected with a concentration above the LoD are subjected
to a mass spectral library search. Non-target peaks with a library search confidence of
>75% are reported based on the best mass spectral library match. When a non-target
peak with a library search confidence of <75% is detected it is reported as “mixed
hydrocarbons”. Non-target compounds identified from the scan data are semi-quantified
relative to one of the deuterated internal standards, under the same chromatographic
conditions as the target compounds. This result is reported as a semi-quantitative value
and reported as Tentatively Identified Compounds (TICs). TICs are outside the scope of
UKAS accreditation and are not moisture corrected.

Sample Deviations

If a sample is classed as deviated then the associated results may be compromised.

1 Container with Headspace provided for volatiles analysis

Incorrect container received

Deviation from method

Holding time exceeded before sample received

Samples exceeded holding time before presevation was performed

Sampled on date not provided

Sample holding time exceeded in laboratory

Sample holding time exceeded due to sampled on date

P *w b N

Sample Holding Time exceeded - Late arrival of instructions.

Asbestos

Identification of Asbestos in Bulk Materials & Soils

The results for identification of asbestos in bulk materials are obtained from supplied
bulk materials which have been examined to determine the presence of asbestos fibres
using ALS (Hawarden) in-house method of transmitted/polarised light microscopy and
central stop dispersion staining, based on HSG 248 (2005).

The results for identification of asbestos in soils are obtained from a homogenised sub
sample which has been examined to determine the presence of asbestos fibres using
ALS (Hawarden) in-house method of transmitted/polarised light microscopy and central
stop dispersion staining, based on HSG 248 (2005).

Aske stos Type CommonName

Chrysofle White Asbesbs

Amosite BrownAsbesbs

Croddolite Blue Ase sos
Fibrous Actnolite

Fbous Anhop hyllite

Fibrous Tremolie

Visual Estimation Of Fibre Content

Estimation of fibre content is not permitted as part of our UKAS accredited test other
than: - Trace - Where only one or two asbestos fibres were identified.

Further guidance on typical asbestos fibre content of manufactured products can
be found in HSG 264.

The identification of asbestos containing materials and soils falls within our
schedule of tests for which we hold UKAS accreditation, however opinions,
interpretations and all other information contained in the report are outside the
scope of UKAS accreditation.

11:56:07 17/10/2018
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CDM Smith
15 Wentworth
Elbana Villas
Dublin

Dublin 2

D02 WK10

Attention: Laura Foley

Date:
Customer:

Sample Delivery Group (SDG):

Your Reference:
Location:
Report No:

Unit 7-8 Hawarden Business Park

Manor Road (off Manor Lane)

Hawarden

Deeside

CH5 3US

Tel: (01244) 528700

Fax: (01244) 528701

email: hawardencustomerservices@alsglobal.com
Website: www.alsenvironmental.co.uk

CERTIFICATE OF ANALYSIS

24 September 2018
D_CDMSMITH_DUB
180918-53

118174
Avoca
473772

We received 10 samples on Tuesday September 18, 2018 and 10 of these samples were scheduled for analysis which was completed

on Monday September 24, 2018.

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 Life Sciences Ltd Hawarden (Method codes TM) or ALS Life Sciences Ltd

Aberdeen (Method codes S).

Approved By:

Sonia McWhan

Operations Manager

ALS Life Sciences Limited. Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CH5 3US. Registered in

England and Wales No. 4057291.
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180918-53 Client Reference: 118174 Report Number: 473772
Location: Avoca Order Number: 118174.2.3.0 Superseded Report:
Received Sample Overview
Lab Sample No(s Customer Sample Ref. AGS Ref. Depth (m Sampled Date
18349767 MWDA1 13/09/2018
18349768 MWDA2 13/09/2018
18349770 SMDB02.11 13/09/2018
18349769 SMSD03.11 13/09/2018
18349761 SW1-SM 13/09/2018
18349763 SW3-SM 13/09/2018
18349765 SW5-SM 13/09/2018
18349766 SW6-SM 13/09/2018
18349764 SW4-SM-GA 13/09/2018
18349762 SW2-SM-SOUTH 13/09/2018
Maximum Sample/Coolbox Temperature (°C) : 18.2
1SO5667-3 Water quality - Sampling - Part3 - ALS have data which show that a cool box with 4 frozen icepacks is capable of
During Transportation samples shall be stored in a cooling device capable of maintaining maintaining pre-chilled samples at a temperature of (5+3)°C for a period of up to 24hrs.

a temperature of (5+3)°C.
Only received samples which have had analysis scheduled will be shown on the following pages.

16:15:48 24/09/2018
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180918-53 Client Reference: 118174 Report Number: 473772
Location: Avoca Order Number: 118174.2.3.0 Superseded Report:
Results Legend
® ®» ® ® = ® ® ®
Lab Sample No(s) ® g B B g R ® ®
Test © © © © © © © ©
~ ~ ~ ~ ~ ~ ~ ~
(=2} D ~ [o2] (=] (=2} (o2} D
~ [} o © = W (& (]
No Determination
Possible
Cust 2 ¢ ® ® 0 %
Sampll:esRoeTeer;nce % % g g : 5 2 >
S| S o ) 1%} 1)
3 & N 2 z z & E
Sample Types -
S - Soil/Solid
UNS - Unspecified Solid
GW - Ground Water
SW - Surface Water AGS Reference
LE - Land Leachate
PL - Prepared Leachate
PR - Process Water
SA - Saline Water
TE - Trade Effluent Depth (m)
TS - Treated Sewage
US - Untreated Sewage
RE - Recreational Water
T T T T T T
DW - Drinking Water Non-regulatory ’\§ aﬁ%ﬁg 5,\§,\%,\§,\§ %,\%Ag 8,\§,\§ %,\%,\‘8’“ &
UNL - Unspecified Liguid _ =3 QER(Es| LE3[E3ERES LESES 2ESES| fEgEs| °
SL - Sludge Container 8o 828y 82828200 30280 38280 38280 3
G- Gas 8% mEE8E mEZRTZE SR mIBL SR mEE Sl mEL Sl
OTH - Other & RTETE RITgTeTE TS RTETEF RTE T RTETEF R
& K= = = K= K=
9} (9] @ @ T T ] [] 9] 9] %] (%) (%] %] %]
Sample Type 2 2 2 2 2 2 g 2 g 2 g 2 2 2
Ammoniacal Nitrogen All NDPs: 0
Tests: 8
X X X X X X
Anions by Kone (w) All NDPs: 0
Tests: 8
X X X X X X
Dissolved Metals by ICP-MS All NDPs: 0
Tests: 10
X X X X X X X
pH Value All NDPs: 0
Tests: 8
X X X X X X
Total Organic and Inorganic Carbon All NDPs: 0
Tests: 5
X X X X

16:15:48 24/09/2018
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18349762 SW2-SM-SOUTH HNO3 Filtered S
(ALE204)

H2S04 (ALE244) | SW

500ml Plastic sSw
(ALE208)

18349764 SW4-SM-GA HNO3 Filtered sSw
(ALE204)

H2S04 (ALE244) | SW

500ml Plastic Sw
(ALE208)

18349766 SW6-SM HNO3 Filtered sSw

(ALE204)
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180918-53 Client Reference: 118174 Report Number: 473772
Location: Avoca Order Number: 118174.2.3.0 Superseded Report:
Customer Sample Ref. MWDA1 MWDA2 SMDBO2.11 SMSD03.11 SW1-SM SW3-SM
# 1SO17025 accredited.
M 'mCERTS accredited.
; aq Aqueous / settled sample. Depth (m) ) } i ; ) }
iss.filt Dissolved/ filtered sample.
tot.unfilt Total / unfiltered sample. Sample Type Ground Water (GW) Ground Water (GW) Process Water (PR) Process Water (PR) Surface Water (SW) Surface Water (SW)
* Subcontracted test. Date Sampled 13/09/2018 1310912018 13109/2018 13/09/2018 13/09/2018 13/09/2018
% recovery of the surrogate standard to Sample Time . . ) ) . .
check the efficiency of the method. The Date Received 1810912018 18/09/2018 1810912018 1810912018 1810912018 18/09/2018
:::;Z:'az:“{f:::z:‘z:::: r':::",:,y SDG Ref 18091853 180918-53 18091853 18091853 18091853 180918-53
(F)  Trigger breach confirmed Lab Sample No.(s) 18349767 18349768 18349770 18349769 18349761 18349763
1-5&05@ Samele deviation (see aEEendlx)
Component LOD/Units | Method
Organic Carbon, Total <3 mg/l TM090 <3 <3
#
Ammoniacal Nitrogen as N <0.2 mg/l TM099 0.434 0.265 <0.2 <0.2
# #
Aluminium (diss.filt) <10 g/l T™M152 70300 28300 <10 <10
# #
Antimony (diss.filt) <1 pgll T™M152 <6 <6 <1 <1
Arsenic (diss.filt) <0.5 g/l T™M152 427 <3 0.71 <0.5
# #
Barium (diss.filt) <0.2 g/l TM152 <12 <12 375 34
# #
Cadmium (diss.filt) <0.08 pg/l T™M152 69.2 79 <0.08 <0.08
# #
Chromium (diss filt) <1 pgll T™M152 <6 <6 <1 <1
# #
Cobalt (diss.filt) <0.5 g/l T™M152 93 214 <0.5 <0.5
# #
Copper (diss.filt) <0.3 pgll T™M152 2620 2370 <0.3 <0.3
# #
Lead (diss.filt) <0.2 g/l T™M152 48.1 2.1 <0.2 0.421
# #
Manganese (dissfilt) <3 pgll T™M152 4360 11600 <3 <3
# #
Molybdenum (dissfilt) <3 pgll T™M152 <18 <18 <3 <3
# #
Nickel (diss.filt) <0.4 ugll TM152 43.2 96.1 <0.4 <04
# #
Vanadium (diss.filt) <1 pgll T™M152 <6 <6 <1 <1
# #
Zinc (diss. filt) <1 pgll T™152 37700 <176 <1 30.8
# #
Calcium (Dis.Filt) <0.2 mg/l T™152 122 124
#
Iron (Dis.Filt) <0.019 mg/l T™M152 19.4 109 <0.019 <0.019
# #
Sulphate <2 mg/l TM184 913 1010 1.7 9.6
# #
pH <1 pH Units TM256 31 3.57 7.6 772
# #
Aluminium (diss.filt) <10 g/l TM152 <10 <10
Antimony (diss.filt) <1 pgll T™M152 <1 <1
Arsenic (diss.filt) <0.5 pgll T™M152 <0.5 <0.5
Barium (diss.filt) <0.2 g/l T™152 0.224 37.8
Cadmium (diss.filt) <0.08 pg/l T™M152 <0.08 <0.08
Chromium (diss.filt) <1 pgll T™M152 <1 <1
Cobalt (diss.filt) <0.5 g/l T™M152 <0.5 <0.5
Copper (diss.filt) <0.3 g/l T™M152 <0.3 <0.3
Lead (diss.filt) <0.2 g/l T™M152 0.298 <0.2
Manganese (diss.filt) <3 g/l TM152 <3 <3
Molybdenum (dissfilt) <3 pgll T™152 <3 <3
Nickel (diss.filt) <0.4 ugll TM152 <04 <04
Vanadium (diss.filt) <1 pgll T™M152 <1 <1
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CERTIFICATE OF ANALYSIS

Validated

SDG: 180918-53 Client Reference: 118174 Report Number: 473772
Location: Avoca Order Number: 118174.2.3.0 Superseded Report:
Customer Sample Ref. MWDA1 MWDA2 SMDB02.11 SMSD03.11 SW1-SM SW3-SM
# 1S017025 accredited.
M 'mCERTS accredited.
aq Aqueous / settled sample.
dissfilt Dissolved / filtered sample. Depth (m) - - - - - -
tot.unfilt Total / unfiltered sample. Sample Type Ground Water (GW) Ground Water (GW) Process Water (PR) Process Water (PR) Surface Water (SW) Surface Water (SW)
. Subcontracted test. Date Sampled 13/09/2018 13/09/2018 13/09/2018 13/09/2018 13/09/2018 13/09/2018
i % recovery of the surrogate standard to Sample Time . . ) . . .
°“e°|': ‘"j F':°‘e"°>; of the ’“e:‘m‘-_ The Date Received 18/09/2018 18/09/2018 18/09/2018 18/09/2018 18/09/2018 18/09/2018
o O ol compoupes winin SDG Ref 18091853 180918-53 18091853 18091853 180918-53 18001853
samples aren't corrected for the recovery
(F)  Trigger breach confirmed Lab Sample No.(s) 18349767 18349768 18349770 18349769 18349761 18349763
1-5&05@ Samele deviation (see aEEendix)
Component LOD/Units Method
Zinc (diss. filt) <1 pgll TM152 217 <1
Calcium (Dis.Filt) <0.2 mg/l T™M152 <0.2 125
Iron (Dis.Filt) <0.019 mg/l T™M152 <0.019 <0.019
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180918-53 Client Reference: 118174 Report Number: 473772
Location: Avoca Order Number: 118174.2.3.0 Superseded Report:
Customer Sample Ref. SW5-SM SW6-SM SW4-SM-GA SW2-SM-SOUTH
# 15017025 accredited.
M mCERTS accredited.
aq Aqueous / settled sample.
diss.filt Dissolved / filtered sample. Depth (m) . . . -
tot.unfilt Total / unfiltered sample. Sample Type Surface Water (SW) Surface Water (SW) Surface Water (SW) Surface Water (SW)
* Subcontracted test. Date Sampled 13/09/2018 13/09/2018 13/09/2018 13/09/2018
% recovery of the surrogate standard to Sample Time

check the efficiency of the method. The Date Received 18/09/2018 18/09/2018 18/09/2018 18/09/2018

::;i:'az:“{f:fr:z:‘:::;':: :::",:,y SDG Ref 180918-53 180918-53 18091853 18091853
(F)  Trigger breach confirmed Lab Sample No.(s) 18349765 18349766 18349764 18349762
1-5&05@ Samele deviation (see aEEendlx)
Component LOD/Units | Method
Organic Carbon, Total <3 mg/l TM090 <3 <3 <3
# # #
Ammoniacal Nitrogen as N <0.2 mg/l TM099 <0.2 <0.2 <0.2 <0.2
# # # #
Aluminium (diss.filt) <10 pgll TM152 <10 <10 <10 <10
# # # #
Antimony (diss.filt) <1 pgll T™M152 <1 <1 <1 <1
Arsenic (diss.filt) <0.5 pgll TM152 0.579 <0.5 0.553 0.504
# # # #
Barium (diss.filt) <0.2 gl TM152 54.9 60.4 61.3 152
# # # #
Cadmium (diss.filt) <0.08 pg/l TM152 0.298 0.234 0.187 4.49
# # # #
Chromium (diss filt) <1 pgll T™M152 <1 <1 <1 <1
# # # #
Cobalt (diss.filt) <0.5 g/l T™M152 <0.5 <0.5 <0.5 <0.5
# # # #
Copper (diss.filt) <0.3 pgll TM152 <0.3 <0.3 <0.3 <0.3
# # # #
Lead (diss.filt) <0.2 gl TM152 0.724 1.44 1.63 1.25
# # # #
Manganese (dissfilt) <3 pgll T™M152 378 373 <3 <3
# # # #
Molybdenum (dissfilt) <3 pgll T™M152 <3 <3 <3 <3
# # # #
Nickel (diss.filt) <0.4 pgll TM152 0.515 0.549 0.578 4.86
# # # #
Vanadium (diss.filt) <1 gl TM152 <1 <1 <1 <1
# # # #
Zinc (diss. filt) <1 gl TM152 150 148 149 1660
# # # #
Calcium (Dis.Filt) <0.2 mg/l TM152 215 22.7 229
# # #
Iron (Dis.Filt) <0.019 mg/l TM152 <0.019 <0.019 <0.019 <0.019
# # # #
Sulphate <2mgll T™M184 10.4 10.5 114 276
# # # #
pH <1 pH Units TM256 7.82 7.94 79 772
# # # #

16:15:48 24/09/2018
Page 7 of 12



Validated

CERTIFICATE OF ANALYSIS

SDG: 180918-53 Client Reference: 118174 Report Number: 473772
Location: Avoca Order Number: 118174.2.3.0 Superseded Report:
Table of Results - Appendix

Method No Reference Description
TMO090 Method 5310, AWWA/APHA, 20th Ed., 1999 / Modified: US Determination of Total Organic Carbon/Total Inorganic Carbon in Water and Waste Water
EPA Method 415.1 & 9060
TM099 BS 2690: Part 7:1968 / BS 6068: Part2.11:1984 Determination of Ammonium in Water Samples using the Kone Analyser
TM152 Method 3125B, AWWA/APHA, 20th Ed., 1999 Analysis of Aqueous Samples by ICP-MS
TM184 EPA Methods 325.1 & 325.2, The Determination of Anions in Aqueous Matrices using the Kone Spectrophotometric
Analysers
TM256 The measurement of Electrical Conductivity and the Determination of pH in Water and Leachate using the GLpH pH Meter

Laboratory determination of pH Value of Natural, Treated
and Wastewaters. HMSO, 1978. ISBN 011 751428 4.

NA = not applicable.
Chemical testing (unless subcontracted) performed at ALS Life Sciences Ltd Hawarden (Method codes TM) or ALS Life Sciences Ltd Aberdeen (Method codes S).
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180918-53 Client Reference: 118174 Report Number: 473772
Location: Avoca Order Number: 118174.2.3.0 Superseded Report:
Test Completion Dates
Lab Sample No(s) 18349767 18349768 18349770 18349769 18349761 18349763 18349765 18349766 18349764 18349762
customer Sample Ref MWDA1 MWDA2 SMDB02.11 SMSD03.11 SW1-SM SW3-SM SW5-SM SW6-SM SW4-SM-GA SW2-SM-SOUTH
AGS Ref.
Depth
Type| Ground Water | Ground Water | Process Water |Process Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water | Surface Water
Ammoniacal Nitrogen 21-Sep-2018 21-Sep-2018 21-Sep-2018 21-Sep-2018 21-Sep-2018 21-Sep-2018 21-Sep-2018 21-Sep-2018
Anions by Kone (w) 20-Sep-2018 20-Sep-2018 20-Sep-2018 20-Sep-2018 20-Sep-2018 20-Sep-2018 20-Sep-2018 20-Sep-2018
Dissolved Metals by ICP-MS 24-Sep-2018 22-Sep-2018 24-Sep-2018 22-Sep-2018 22-Sep-2018 22-Sep-2018 22-Sep-2018 22-Sep-2018 22-Sep-2018 22-Sep-2018
pH Value 20-Sep-2018 20-Sep-2018 20-Sep-2018 20-Sep-2018 20-Sep-2018 20-Sep-2018 20-Sep-2018 20-Sep-2018
Total Organic and Inorganic Carbon 21-Sep-2018 21-Sep-2018 21-Sep-2018 21-Sep-2018 21-Sep-2018

16:15:48 24/09/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180918-53 Client Reference: 118174 Report Number: 473772
Location: Avoca Order Number: 118174.2.3.0 Superseded Report:

ASSOCIATED AQC DATA

Ammoniacal Nitrogen

Component Method Code QC 1820 QC 1826
Ammoniacal Nitrogen as N TM099 101.6 100.4
95.98 : 104.95 95.98 : 104.95

Anions by Kone (w)

Component Method Code QC 1808
Chloride T™M184
92.93:115.43
Phosphate (Ortho as PO4) TM184
96.40 : 108.40
Sulphate (soluble) TM184 104.4
90.53 : 113.03
TON as NO3 T™M184
96.26 : 111.21

Dissolved Metals by ICP-MS

Component Method Code Qc 1862 Qc 1644 Qc 1861 ac 124

Aluminium TM152 100.67 102.33 101.33 103.67
94.19: 114,31 9419 11431 94.19: 11431 94.19: 114,31

Antimony TM152 102.67 101.5 101.5 102.5
79.80: 122,00 79.80 122,00 79.80: 122.00 79.80: 122,00

Arsenic TM152 101.0 101.0 100.5 102.0
9042: 11132 9042111132 9042111132 9042: 11132

Barium TM152 102.0 101.33 101.83 101.17
90.79: 113.16 90.79: 113.16 90.79: 11316 90.79: 113.16

Beryllium TM152 102.17 106.0 102.5 104.83
93.25 120,04 93.25120.04 93.25:120.04 93.25 120,04

Bismuih TM152 102.67 103.5 101.0 105.5
94,65 117.05 94,65 117.05 94.65:117.05 94.65: 117.05

Borate TM152 103.09 103.09 102.47 103.09
88.00 : 112.00 88.00: 112.00 88.00: 112.00 88.00 : 112.00

Boron TM152 103.0 103.0 102.33 103.0
86.68  117.67 86.68: 117,67 86,68 117.67 86.68: 117,67

Cadmium TM152 103.67 103.67 102.67 103.33
94,60 11240 94,60 11240 94,60 11240 94,60 11240

Chromium TM152 101.67 102.67 101.0 105.67
93.28: 11091 93.28: 11091 93.28: 11091 93.28: 11091

Cobalt TM152 102.0 103.0 101.83 103.67
84.39: 114,26 84.39 114,26 84.39: 11426 84.39: 114,26

Copper TM152 101.67 103.17 102.17 103.67
88.86 : 118.72 86.86 116.72 86.86 1 118.72 88.86 118.72

Lead TM152 104.17 102.67 102.67 105.17
89.25: 115.12 89.25: 115,12 89.25: 11512 89.25: 115.12

Lithium TM152 102.0 104.67 101.67 103.5
89.26 119,04 89.26: 119,04 89.26: 119.04 89.26: 119,04

Manganese TM152 101.5 102.5 100.5 103.0
94.24:112.74 94.24:112.74 94.24: 112.74 94.24:112.74

16:15:48 24/09/2018
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Validated

CERTIFICATE OF ANALYSIS

SDG: 180918-53 Client Reference: 118174 Report Number: 473772
Location: Avoca Order Number: 118174.2.3.0 Superseded Report:
Dissolved Metals by ICP-MS
QC 1862 QC 1844 QC 1861 QC 1824
Molybdenum [l 101.5 100.0 100.5 101.0
87.00 : 108.89 87.00: 108.89 87.00: 108.89 87.00 : 108.89
Nickel [l 102.0 103.67 103.0 103.33
92.11:110.56 92.11:110.56 92.11:110.56 92.11:110.56
Niobium T™M152
88.00: 112.00 88.00:112.00
Phosphorus [l 100.83 101.33 100.17 101.0
90.52: 115.47 90.52: 115.47 90.52 : 115.47 90.52: 115.47
LAl [l 101.5 101.5 100.67 103.0
88.44:113.86 88.44:113.86 88.44:113.86 88.44:113.86
el [l 102.67 101.0 100.83 102.17
87.04:107.38 87.04:107.38 87.04:107.38 87.04:107.38
SUEL [l 101.33 101.0 101.0 100.0
90.72: 114.82 90.72: 114.82 90.72: 114.82 90.72: 114.82
Tellurium T™M152 98.17 98.0 97.5 98.17
90.72: 112.62 90.72: 112.62 90.72: 112.62 90.72: 112.62
Thalium [l 101.0 99.33 98.83 102.83
86.08 : 122.48 86.08 : 122.48 86.08 : 122.48 86.08 : 122.48
Titanium [l 100.5 100.0 99.17 101.83
92.82:118.92 92.82:118.92 92.82:118.92 92.82:118.92
Tungsten [l 104.67 102.5 101.67 103.5
78.12:132.82 78.12:132.82 78.12:132.82 78.12:132.82
Uranium [l 102.67 101.67 101.33 104.33
90.58 : 113.28 90.58 : 113.28 90.58:113.28 90.58 : 113.28
Vanadium [l 104.0 99.0 100.67 101.83
88.43:114.30 88.43:114.30 88.43:114.30 88.43:114.30
Zinc [l 106.0 106.33 105.67 107.67
86.52: 115.27 86.52: 115.27 86.52: 115.27 86.52: 115.27
Zirconium T™M152
88.00: 112.00 88.00:112.00
pH Value
Component Method Code QC 1843
pH TM256 100.4
99.73:102.16

Total Organic and Inorganic Carbon

Component Method Code QC 1879
Total Organic Carbon TM090 98.83
95.80:111.10

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 result 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 statistically in control .

16:15:48 24/09/2018
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CERTIFICATE OF ANALYSIS

180918-53
Avoca

SDG:
Location:

Client Reference:
Order Number:

118174
118174.2.3.0

Report Number: 473772

Superseded Report:

1. Results are expressed on a dry weight basis (dried at 35°C) for all soil analyses except

for the following: NRA and CEN Leach tests, flash point LOI, pH, ammonium as NH4 by the
BRE method, VOC TICs and SVOC TICs.

2. Samples will be run in duplicate upon request, but an additional charge may be incurred.

3. If sufficient sample is received a sub sample will be retained free of charge for 30 days
after analysis is completed (e-mailed) for all sample types unless the sample is destroyed
on testing. The prepared soil sub sample that is analysed for asbestos will be retained for a
period of 6 months after the analysis date. All bulk samples will be retained for a period of 6
months after the analysis date. All samples received and not scheduled will be disposed of
one month after the date of receipt unless we are instructed to the contrary. Once the initial
period has expired, a storage charge will be applied for each month or part thereof until the
client cancels the request for sample storage. ALS reserve the right to charge for samples
received and stored but not analysed.

4. With respect to turnaround, we will always endeavour to meet client requirements
wherever possible, but turnaround times cannot be absolutely guaranteed due to so many
variables beyond our control.

5. We take responsibility for any test performed by sub-contractors (marked with an
asterisk). We endeavour to use UKAS/MCERTS Accredited Laboratories, who either
complete a quality questionnaire or are audited by ourselves. For some determinands there
are no UKAS/MCERTS Accredited Laboratories, in this instance a laboratory with a known
track record will be utilised.

6. When requested, the individual sub sample scheduled will be analysed in house for the
presence of asbestos fibres and asbestos containing material by our documented in house
method TM048 based on HSG 248 (2005), which is accredited to 1SO17025. If a specific
asbestos fibre type is not found this will be reported as “Not detected”. If no asbestos fibre
types are found all will be reported as “Not detected” and the sub sample analysed deemed
to be clear of asbestos. If an asbestos fibre type is found it will be reported as detected (for
each fibre type found). Testing can be carried out on asbestos positive samples, but, due
to Health and Safety considerations, may be replaced by alternative tests or reported as No
Determination Possible (NDP). The quantity of asbestos present is not determined unless
specifically requested.

7. If no separate volatile sample is supplied by the client, or if a headspace or sediment is
present in the volatile sample, the integrity of the data may be compromised. This will be
flagged up as an invalid VOC on the test schedule and the result marked as deviating on
the test certificate.

8. If appropriate preserved bottles are not received preservation will take place on receipt .
However, the integrity of the data may be compromised.

9. NDP - No determination possible due to insufficient/unsuitable sample.

10. Metals in water are performed on a filtered sample, and therefore represent dissolved
metals - total metals must be requested separately.

11. Results relate only to the items tested.

12. LoDs (Limit of Detection) for wet tests reported on a dry weight basis are not corrected
for moisture content.

13. Surrogate recoveries - Surrogates are added to your sample to monitor recovery of
the test requested. A % recovery is reported, results are not corrected for the recovery
measured. Typical recoveries for organics tests are 70-130%. Recoveries in soils are
affected by organic rich or clay rich matrices. Waters can be affected by remediation fluids
or high amounts of sediment. Test results are only ever reported if all of the associated
quality checks pass; it is assumed that all recoveries outside of the values above are due
to matrix affect.

14. Product analyses - Organic analyses on products can only be semi-quantitative due to
the matrix effects and high dilution factors
employed.

15. Phenols monohydric by HPLC include phenol, cresols (2-Methylphenol, 3-Methylphenol
and 4-Methylphenol) and Xylenols (2,3 Dimethylphenol, 2,4 Dimethylphenol, 2,5
Dimethylphenol, 2,6 Dimethylphenol, 3,4 Dimethyphenol, 3,5 Dimethylphenol).

16. Total of 5 speciated phenols by HPLC includes Phenol,
2-Isopropylphenol, Cresols and Xylenols (as detailed in 15).

2,3,5-Trimethyl Phenol,

17. Stones/debris are not routinely removed. We endeavour to take a

representative sub sample from the received sample.

always

18. In certain circumstances the method detection limit may be elevated due to the sample
being outside the calibration range. Other factors that may contribute to this include
possible interferences. In both cases the sample would be diluted which would cause the
method detection limit to be raised.

19. Mercury results quoted on soils will not include volatile mercury as the analysis is
performed on a dried and crushed sample.

20. For leachate preparations other than Zero Headspace Extraction (ZHE) volatile loss
may occur.

General

21. For the BSEN 12457-3 two batch process to allow the cumulative release to be
calculated, the volume of the leachate produced is measured and filtered for all tests.
We therefore cannot carry out any unfiltered analysis. The tests affected include volatiles
GCFID/GCMS and all subcontracted analysis.

22. We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these
materials - whether these are derived from naturally occurring soil profiles, or from
filll/made ground, as long as these materials constitute the major part of the sample.
Other coarse granular material such as concrete, gravel and brick are not accredited if
they comprise the major part of the sample.

23. Analysis and identification of specific compounds using GCFID is by retention time
only, and we routinely calibrate and quantify for benzene, toluene, ethylbenzenes and
xylenes (BTEX). For total volatiles in the C5-C12 range, the total area of the
chromatogram is integrated and expressed as ug/kg or ug/l. Although this analysis is
commonly used for the quantification of gasoline range organics (GRO), the system will
also detect other compounds such as chlorinated solvents, and this may lead to a falsely
high result with respect to hydrocarbons only. It is not possible to specifically identify
these non-hydrocarbons, as standards are not routinely run for any other compounds,
and for more definitive identification, volatiles by GCMS should be utilised.

24. Tentatively Identified Compounds (TICs) are non-target peaks in VOC and SVOC
analysis. All non-target peaks detected with a concentration above the LoD are subjected
to a mass spectral library search. Non-target peaks with a library search confidence of
>75% are reported based on the best mass spectral library match. When a non-target
peak with a library search confidence of <75% is detected it is reported as “mixed
hydrocarbons”. Non-target compounds identified from the scan data are semi-quantified
relative to one of the deuterated internal standards, under the same chromatographic
conditions as the target compounds. This result is reported as a semi-quantitative value
and reported as Tentatively Identified Compounds (TICs). TICs are outside the scope of
UKAS accreditation and are not moisture corrected.

Sample Deviations

If a sample is classed as deviated then the associated results may be compromised.

1 Container with Headspace provided for volatiles analysis

Incorrect container received

Deviation from method

Holding time exceeded before sample received

Samples exceeded holding time before presevation was performed

Sampled on date not provided

Sample holding time exceeded in laboratory

Sample holding time exceeded due to sampled on date

P *w b N

Sample Holding Time exceeded - Late arrival of instructions.

Asbestos

Identification of Asbestos in Bulk Materials & Soils

The results for identification of asbestos in bulk materials are obtained from supplied
bulk materials which have been examined to determine the presence of asbestos fibres
using ALS (Hawarden) in-house method of transmitted/polarised light microscopy and
central stop dispersion staining, based on HSG 248 (2005).

The results for identification of asbestos in soils are obtained from a homogenised sub
sample which has been examined to determine the presence of asbestos fibres using
ALS (Hawarden) in-house method of transmitted/polarised light microscopy and central
stop dispersion staining, based on HSG 248 (2005).

Aske stos Type CommonName

Chrysofle White Asbesbs

Amosite BrownAsbesbs

Croddolite Blue Ase sos
Fibrous Actnolite

Fbous Anhop hyllite

Fibrous Tremolie

Visual Estimation Of Fibre Content

Estimation of fibre content is not permitted as part of our UKAS accredited test other
than: - Trace - Where only one or two asbestos fibres were identified.

Further guidance on typical asbestos fibre content of manufactured products can
be found in HSG 264.

The identification of asbestos containing materials and soils falls within our
schedule of tests for which we hold UKAS accreditation, however opinions,
interpretations and all other information contained in the report are outside the
scope of UKAS accreditation.

16:16:21 24/09/2018
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Appendix G

Standard Reference Material Certificates
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Appendix H

Field Data Sheets and Logbook Notes
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